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Abstract

This report provides a comprehensive review and synthesis of published research on
the impact of USDA’s domestic food and nutrition assistance programs on participants’
nutrition and health outcomes. The outcome measures reviewed include food expendi-
tures, household nutrient availability, dietary intake, other measures of nutrition status,
food security, birth outcomes, breastfeeding behaviors, immunization rates, use and
cost of health care services, and selected nonhealth outcomes, such as academic
achievement and school performance (children) and social isolation (elderly). The
report is one of four volumes produced by a larger study that includes Volume 1,
Research Design; Volume 2, Data Sources; Volume 3, Literature Review; and Volume
4, Executive Summary of the Literature Review. The review examines the research on
15 USDA food assistance programs but tends to focus on the largest ones for which
more research is available: food stamps, school feeding programs, and the Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC). Over half
of USDA's budget—$41.6 billion in fiscal year 2003—was devoted to food assistance
and nutrition programs that provide low-income families and children with access to a
healthy diet.
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Chapter 1
Introduction

Since the mid-1940s, when concerns about the nutri-
tional status of young men drafted for service in World
War 11 led to establishment of the National School
Lunch Program (NSLP), the U.S. Government has
committed to ensuring that its citizens neither go hun-
gry nor suffer the consequences of inadequate dietary
intake.>? Over the years, many Federal programs have
been deployed to meet this commitment. Today, the
Federal nutrition safety net includes 16 distinct food
assistance and nutrition programs (FANPs) (table 1).
Administered by the Food and Nutrition Service
(FNS), U.S. Department of Agriculture (USDA), the
16 programs together were funded at approximately
$38 billion in fiscal year (FY) 2002.3 An estimated one
in five Americans participated in one or more FANPs
at some point during FY 2002 (Oliveira, 2003).

Although FANPs vary greatly in size, target popula-
tion, and benefit-delivery strategy, all provide children
or low-income households with food, the means to
purchase food, and/or nutrition education. Several pro-
grams also provide avenues for disbursement of sur-
plus agricultural commodities. All FANPs share the
main goal of ensuring the health of vulnerable
Americans by providing access to a nutritionally ade-
quate diet.

In recent years, the efficacy of the web of programs that
make up the nutrition safety net has been questioned. In
1996, during the throes of welfare reform, Congress
seriously considered abolishing key components of the
current Federal system in favor of block grants to States.
While this initiative was ultimately defeated, welfare
reform—specifically the Personal Responsibility and

IMany World War 11 draftees who were rejected had nutrition-related
problems, including stunted growth, missing or rotted teeth, and physical
deformities associated with rickets or other severe nutritional deficiencies
during infancy and childhood.

2The earliest version of a federally operated food assistance and nutri-
tion programs was actually the New Deal food stamp program (operated in
the 1930s). This program allowed poor households to purchase stamps that
were redeemable for most foods. Households also received a supply of free
bonus stamps that were redeemable for selected surplus commaodities. The
New Deal food stamp program was discontinued during World War 11.

3The list of FANPs used in this report differs slightly from the list used
by FNS. FNS considers the Nutrition Education and Training Program and
Team Nutrition to be part of the National School Lunch and School
Breakfast Programs. FNS also operates the Disaster Relief Program, a pro-
gram that is not considered in this review because its role in the nutrition
safety net is substantively different from that of the other FANPs.

Economic Research Service/USDA

Work Opportunity Reconciliation Act of 1996
(PRWORA)—resulted in significant changes to several
FANPs. Most of these changes tightened eligibility
standards and/or reduced benefit levels.

The continued pressures of welfare reform, and the
increased accountability encompassed in the
Government Performance and Results Act (GPRA),
are certain to lead to heightened scrutiny of all Federal
assistance programs. In the past, much of the assessment
of FANPs centered on issues related to program opera-
tions, such as whether only eligible participants received
benefits. Future program reviews are likely to be more
broadly based, to focus on program effectiveness, and
to ask if the program is achieving its objectives.

Recent program policies have emphasized the nutrition
focus of the FANPs, which separates them from other
federally sponsored income support programs. Indeed,
in FY 1998, FNS made a “renewed commitment to
nutrition education in all FNS programs” and established
a special staff within the agency to “refocus efforts
toward nutrition and nutrition education” (USDA/FNS,
2003). The growing emphasis on nutrition education in
the Food Stamp Program (FSP) is one example of this
renewed commitment. In FY 1992, only five States
had approved State plans for FSP nutrition education,
and the Federal share of expenditures for FSP nutrition
education was $661,000. In FY 2002, 48 State agen-
cies had approved FSP nutrition education plans and
Federal expenditures for FSP nutrition education
exceeded $174 million (USDA/FNS, 2003). Most of
this increase occurred after 1998 (Speshock, 1999).

A further example of the renewed focus on nutrition in
the FANPs is the set of goals and core objectives
defined in the FNS strategic plan for 2000-05
(USDA/FNS, 2000). One of two key goals is
“improved nutrition for children and low-income peo-
ple.” Core objectives under this goal include improv-
ing food security, promoting healthy food choices
among FANP participants, and improving the quality
of meals, food packages, commaodities, and other pro-
gram benefits.

In recognition of both the renewed emphasis on nutri-
tion and nutrition education in the FANPs and the
increasing Federal focus on program accountability,

Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3 « 1



Chapter 1: Introduction

Table 1—Federal food assistance and nutrition programs

Year1 FY 20(%2 )

Program begun costs FY 2002 participation

$ millions

National School Lunch Program (NSLP) 1946° 6,857° 28,006,873 lunches per day

Special Milk Program (SMP) 1955 16 112,781,614 total half-pints

Commaodity Supplemental Food Program (CSFP) 1968 110 427,444 participants per month

Summer Food Service Program (SFSP) 1968 263 121,865,417 total meals
and snacks

Food Stamp Program (FSP) 1974 20,677 19,099,52? participants
per month

Special Supplemental Nutrition Program 1975 4,3196 7,490,841 participants

for Women, Infants, and Children (WIC) per month

School Breakfast Program (SBP) 1975 1,5664 8,144,384 breakfasts per day

Nutrition Services Incentive Program (NSIP)7 1975 152 252,748,643 total meals8

Nutrition Education and Training Program (NET) 1977 0 0

Food Distribution Program on 1977 69 110,122 participants per month

Indian Reservations (FDPIR)

Child and Adult Care Food Program (CACFP) 19789 1,8524 1,691,448,979 total child meals
and snacks; 44,570,764 total
adult meals and snacks

Nutrition Assistance Program for Puerto Rico, 1981 1,36210 Not available

American Samoa, and the Northern Marianas (NAP)

The Emergency Food Assistance Program (TEFAP) 1981" 435" 611 million total pounds of
food distributed

WIC Farmers’ Market Nutrition Program (FMNP) 1992 25" 2+ million total participants13

Team Nutrition Initiative (TN) 1995 10" Not available

Senior Farmers’ Market Nutrition Program (SFMNP) 2002 13" Not available

1Year of permanent authorization. Several food assistance and nutrition programs started as pilot projects before being established as
pezrmanent programs.

Unless otherwise noted, data on costs and participation were obtained from USDA/FNS administrative data for FY 2002
(http://www.fns.usda.gov/pd, accessed April 2003). Reported costs include all cash benefits/reimbursements, food/commodity costs (as
applicable), and administrative costs.

4In 1998, the program began covering snacks served in after-school programs. In FY 2002, a total of 122,914,873 snacks were served.
In FY 2002, an additional $124 million was spent on State administrative expenses for the NSLP, the SBP, and the CACFP.

6Individuals in participating households.

7Excludes estimated cost of WIC Farmers’ Market Nutrition Program (FMNP), based on FY 2002 appropriation for FMNP.

Formerly known as the Nutrition Program for the Elderly (NPE). In FY 2003, administration for the program was transferred to the U.S.
Department of Health and Human Services. FNS continues to supply commodities and financial support to the program.

Total meals for FY 2001, the latest year for which FNS collected data.

(')I'he adult day care component was added in 1989. In 1999, the program expanded to serve children living in homeless shelters.

The FY 2002 grant for Puerto Rico was $1,351 million, the grant for American Samoa was $5.3 million, and the grant for the Northern
Marianas was $6.1 million.

Until 1996, FNS operated a separate Commodity Distribution Program for Charitable Institutions, Soup Kitchens, and Food Banks. Under
th(?zPersonaI Responsibilities and Work Opportunities Reconciliation Act (PRWORA), this program was merged into TEFAP.

In FY 2002, FNS donated an additional $16 million in commodities to disaster relief and charitable institutions.

Cost reflects FY 2003 appropriation. Source: http://www.fns.usda.gov/wic/FMNP/FMNPfags.htm, accessed April 2003.

15FY 2002 appropriation. Source: L. French (2002). Personal communication.

Based on FY 2002 appropriation ($15 million) and residual carried over into FY 2003 ($1.7 million). Source: http://www.fns.usda.gov/wic/

Senior FMNP/SFMNPFY02.htm and SFMNPFYO03.htm, accessed April 2003.
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Chapter 1: Introduction

USDA’s Economic Research Service (ERS) contracted
with Abt Associates Inc. to conduct the Nutrition and
Health Outcomes Study. A major focus of the study
was a comprehensive review and synthesis of existing
research on the impact of FANPs on nutrition- and
health-related outcomes. This report presents results of
that effort.*

Identifying Relevant
Research for Review

The objective of the literature review was to summa-
rize current knowledge about the effects on FANP par-
ticipation on nutrition- and health-related outcomes.
The first step was a comprehensive literature search.
The approach to identifying empirical studies to be
included in the research summary followed principles
in The Handbook of Research Synthesis (Cooper and
Hedges, 1994). This text is generally accepted as a
definitive reference on research synthesis. The corner-
stone of the process is a comprehensive computerized
search of bibliographic databases. The following sec-
tions describe the methods used to conduct the com-
puterized search and the steps taken to cross-check and
expand the resulting list of citations.

Computerized Literature Search

In defining parameters for a literature search, two key
concerns are recall and precision (White, 1992).
Recall refers to the hypothetical percentage of all rele-
vant citations that are actually identified through the
search. Precision refers to the percentage of identified
citations that are ultimately judged relevant to the
research synthesis. Precision and recall tend to vary
inversely. A search designed to yield a high recall will
invariably have less precision—that is, it will yield
numerous irrelevant references. On the other hand, a
search designed to be highly precise will yield fewer,
more focused references but will run a greater risk of
missing relevant research.

“A separate summary report (Fox and Hamilton, 2004) presents major
findings from each of the detailed chapters included in this report. In addi-
tion, the Nutrition and Health Outcomes Study produced six other reports.
One report reviews the research designs available to researchers interested
in studying the effects of FANPs (Hamilton and Rossi, 2002) and another
describes existing data sources that might be useful in these endeavors
(Logan et al., 2002). The four other reports summarize the nutrition and
health characteristics of low-income populations, using data from the third
National Health and Nutrition Examination Survey (NHANES-II1). The
reports cover FSP participants and nonparticipants (Fox and Cole, 2004a),
participants and nonparticipants in the Special Supplemental Nutrition
Program for Women, Infants, and Children (Cole and Fox, 2004a), school-
age children (Fox and Cole, 2004b), and older adults (Cole and Fox, 2004b).

Economic Research Service/USDA

The search completed for this summary emphasized
recall over precision. In essence, it was accepted that
staff would need to weed through numerous irrelevant
citations to identify literature that was truly representa-
tive of the existing research. The search was highly
inclusive and used overlapping search methods. The
selection of searchable databases and search terms
(keywords) were both carefully considered, as
described below. The actual search was carried out by
a research librarian with extensive experience in sup-
porting social science research.

Selecting Searchable Databases

The first step in selecting databases was to define rele-
vant disciplines (or fields of study) and research sub-
ject areas. After a careful review of available databases
and their topical coverage, the following list of disci-
plines/subject areas was defined:

* Medicine and health

e Nutrition

Nursing and allied health

* Health economics

¢ Health education

* Social science research

e Agricultural research, economics, and policy
* Education research

¢ Social services and public welfare

¢ Public health

These subject areas were used to select a group of
searchable databases. The initial subject-specific list
was expanded to include a number of more general
databases targeted toward “gray” or unpublished
research, including those that cover dissertations, con-
ferences, foundation grants, ongoing research projects,
and government documents. A total of 26 databases
was included in the online search (table 2).

The Dialog Information Retrieval Service (Dialog)
was selected as the main vehicle for the search.
Among information retrieval services, Dialog provides
access to the largest number of social science research
databases via a single, integrated user interface.
Indeed, as noted in table 2, Dialog provided direct
access to all but three of the selected databases. It also
provides such special features as the capability to
search multiple databases simultaneously and to
remove duplicates as they occur across databases.

Defining Search Parameters

Because the search was so large and complex, it was
completed in two waves. The 26 databases were divided

Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3 « 3
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Table 2—Searchable databases used in computerized literature search

1
Database name

Database producer

Subject category

Ageline

Agricultural Online Access
(AGRICOLA)

Biological and Agricultural Index (BAI)

Combined Health Information
Database (CHID)1

Computer Retrieval of Informa;ion

on Scientific Projects (CRISP)

Conferences Papers Index

Current Research Information System (CRIS)
Dissertation Abstracts Online

Economic Literature Index (EconLit)

Education Research
Information Center (ERIC)

Excerpta Medica (EMBASE)
Federal Research in Progress (FEDRIP)

Foundation Grants Index

GPO Monthly Catalogue

Health and Wellness Database (HPD)
HealthStar

Inside Conferences

MEDLINE

National Technical Information Service
Bibliographic Database

Nursing and Allied Health Database’

Nutrition Abstracts and Reviews, Series A:
Human and Experimental

PAIS International

Social Sciences Index
Social Sciences Abstracts
Social SciSearch

Sociological Abstracts

American Association of
Retired Persons

U.S. National Agricultural
Research Library

H.W. Wilson Company

U.S. National Institutes of Health

U.S. National Institutes of Health

Cambridge Scientific Abstracts
U.S. Department of Agriculture
University Microfilms, Inc.
American Economic Association

U.S. Department of Education

Elsevier Science; Netherlands

U.S. National Technical
Information Service

The Foundation Center

U.S. Government Printing Office
Information Access Company
U.S. National Library of Medicine
British Library

U.S. National Library of Medicine

U.S. National Technical
Information Service

Cinahl Information Systems

CAB International; England

Public Affairs Information Service
H.W. Wilson Company
H.W. Wilson Company
Institute for Scientific Information

Sociological Abstracts, Inc.

Social services and
public welfare

Agricultural research;
economics; policy

Agricultural research

Health education;
public health

Public health; medicine
and health

General

Nutrition

General

Health economics
Education research

Medicine and health; health
economics; public health

General

General

General

Medicine and health; nutrition
Health economics

General

Medicine and health; nutrition
General

Nursing and allied health;
medicine and health; nutrition

Nutrition

Social science research
Social science research
Social science research
Social science research

Social services and public welfare

.

2Searched via Dialog, except as noted.

3Searched via the Worldwide Web.
Searched via Data Star.
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into two groups and each group was searched inde-
pendently. Databases were grouped to minimize over-
lap; that is, those likely to yield duplicate records were
grouped together to permit removal of duplicates
before citations were downloaded.

For each set of databases, 16 separate searches were
conducted—one for each program listed in table 3, as
well as one using the generic terms “nutrition assis-
tance,” “food assistance,” “nutrition supplementation,”
and “nutrition education.” Each search included all of
the search terms identified in table 4.

Searches were limited to English language documents
and to records from 1973 to 2002.° Program-specific

5The initial search was conducted in 1999. The bibliography was updat-
ed in 2002, before preparation of the final version of the report. The 2002
update included only published research. Additional published research
was incorporated before final publication in 2004.

sets of citations were created by merging results of the
two search waves and removing duplicate records.

Identifying Relevant References

All of the citations generated by the search were ini-
tially captured in a “browsing format” that provided
title and indexing information (keywords used in
indexing the citation in the database) without the cost
of retrieving a full citation. These abbreviated citations
were manually reviewed by chapter authors to identify
sources that were potentially relevant for the research
review. Because the focus of the literature review was
the impact/effect of FANPs on nutrition and health
outcomes, citations deemed potentially relevant were
those that appeared to summarize research comparing
program participants with nonparticipants. All citations
selected for further review were downloaded in full
format, consisting of a complete citation and, where
available, an abstract.

Table 3—Program names, acronyms, and variants used in computerized literature search

Child and Adult Care Food Program (CACFP)
Child Care Feeding/Food Program (CCFP)
Adult Care Feeding/Food Program

Homeless Children Nutrition Program

Child Nutrition Homeless Demonstration Prolect

Commodity Distribution to Charitable
Institutions, Soup Kitchens, and Food Banks

Commodity Distribution Program

Commodity Donation Program

Commodity Supplemental Food Program (CSFP)
Food Distribution Program on Indian Reservations (FDPIR)

Food Stamp Program (FSP)
Food Stamps

National School Lunch Program (NSLP)
School Lunch Program

Nutrition Assistance Program for Puerto Rico
and the Northern Marianas (NAP)

Puerto Rico/Puerto Rican Nutrition
Assistance Program

Nutrition Education and Training (NET)
Nutrition Education and Training Program (NETP)

Nutrition Program for the Elderly (NPE)3
Elderly Feeding Program
Elderly Nutrition Program

School Breakfast Program (SBP)
Breakfast Program

Special Milk Program (SMP)
Supplemental Milk Program

Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC)

Special Supplemental Food Program for
Women, Infants, and Children

WIC program

Summer Food Service Program (SFSP)
Summer Feeding Program

Team Nutrition (TN)
Team Nutrition Initiative (TNI)

Temporary Emergency Food
Assistance Program (TEFAP)

Emergency Feeding Program

Emergency Food Program

WIC Farmers’ Market Nutrition Progr?m
Farmers’ Market Nutrition Program

1In July 1999, the Homeless Children Nutrition Program was discontinued as a separate program and formally incorporated into the CACFP.
Under PRWORA, the previously separate Commodity Distribution to Charitable Institutions, Soup Kitchens, and Food Banks Program was
coambined with the Temporary Emergency Food Assistance Program to form The Emergency Food Assistance Program (TEFAP).
Ir‘11 2001, the Nutrition Program for the Elderly (NPE) was renamed the Nutrition Services Incentive Program (NSIP).
The Senior Farmers’ Market Nutrition Program was not included in the search because the program was not established until 2002.

Economic Research Service/USDA
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Table 4—Keywords used in querying searchable databases

General terms Specific terms

Food/nutrient availability
Food/nutrient intake
Food/nutrient consumption

Breakfast consumption
Diet

Dietary adequacy
Dietary effects

Dietary impacts
Dietary intake

Dietary outcomes
Dietary quality

Dietary patterns
Dietary practices

Dietary trends
Dietary variety
Eating behaviors
Eating practices
Folic acid

Food choices
Food consumption
Food costs

Food expenditures
Food intake

Food purchases

Food selections

Food use

Healthy Eating Index (HEI)
Nutrient availability
Nutrient content

Nutrient intake

Nutritional adequacy
Nutritional intake

Health-related behaviors
Health-related practices

Alcohol use
Breastfeeding

Breast feeding
Cigarette (tobacco) use

Cow’s milk (use of)
Drug abuse

Drug use
Immunizations

Infant feeding practices
Perinatal care

Prenatal care

Smoking

Pregnancy and
birth outcomes

Birthweight

Birth weight

Fetal growth

Fetal outcomes

Gestational age

Head circumference

Infant morbidity

Infant mortality

Intrauterine growth retardation

Length of gestation
Light-for-date infants
Low birthweight

Low birth weight
Low birth-weight
Maternal morbidity
Maternal mortality
Maternal weight gain
Neonatal morbidity
Neonatal mortality

Neural tube defects
Perinatal morbidity
Pregnancy

Pregnancy outcome(s)
Prematurity

Preterm delivery
Preterm infants

Very low birthweight
Very low birth weight
Very low-birthweight

Nutrition/health status
Nutrition outcomes
Health outcomes

Allergies

Anemia

Body Mass Index (BMI)
Body measurements
Body weight

Bone density
Fertility

Folacin status

Food intolerances
Growth

Growth rate

Growth velocity
Health

Health outcome(s)
Health status
Height
Hematocrit
Hemoglobin
Iron deficiency
Iron-deficiency
Iron deficient
Iron-deficient
Iron status
Length
Malnutrition
Morbidity

Mortality
Nutrition
Nutritional status
Obesity
Overnutrition
Overweight
Postnatal growth
Skinfold(s)
Stature
Undernutrition
Underweight
Weight

Weight gain

Other relevant outcomes

Behavioral development
Cognitive development
Cognitive performance
Food insecurity

Food security
Functional status
Hunger

School attendance

School performance
Social isolation
Quality of life

Health economics

Healthcare (access, utilization, needs, costs)

Medical (care, costs, needs)
Medicaid

Medicare

Medicaid costs

Medicare costs

6 « Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

Economic Research Service/USDA
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Citations flagged as irrelevant for the research review
included:

® General program descriptions.
* Program manuals and guidance materials.

* Descriptive research on program participation
and/or costs.

* Descriptive research on participant characteristics.

* Research on issues related to program operations,
such as use of electronic benefits transfer (EBT) in
the Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC).

* Research related to program accountability, fraud,
or abuse.

* Research related to determinants of outcomes of
interest with no mention of impact or effect of pro-
gram participation (for example, research on factors
that influence decisions about breastfeeding).

In addition, research that involved FANP participants
but did not explicitly compare participants and nonpar-
ticipants was excluded. For example, studies that
examined the effectiveness of a specific smoking ces-
sation or breastfeeding promotion program among
WIC participants were excluded, as were studies that
examined specific interventions designed to decrease
the fat content of school lunches. Although useful for
other purposes, this type of research sheds no light on
the impact of FANP participation on nutrition- and
health-related outcomes.®

Not surprisingly, numerous relevant citations were locat-
ed for the flagship FANPs (FSP, WIC, and NSLP).
Many fewer citations were located for the smaller pro-
grams. Exclusion criteria were relaxed somewhat for
programs that generated few relevant citations.
Although the citations considered under these relaxed
standards were not expected to include information on
program effects or to lead to other relevant research,

Much of this research on FANP participants (without nonparticipant
controls) involved nutrition education interventions. Readers interested in
general information on the effectiveness of such interventions are referred
to a comprehensive series of literature reviews prepared by FNS. These
reviews summarize research on the effectiveness of nutrition education for
six population groups: pregnant women and caretakers of infants, pre-
school-age children, school-age children, adults, older adults, and interme-
diaries, paraprofessionals, and professionals. Complete citations for these
reports are provided in the reference list at the end of this chapter (high-
lighted with asterisks).

Economic Research Service/USDA

they were retained in the bibliography to ensure that
the final report would provide general information
about the type of research that has been done on the
FANP in question.

Though the computer searches were comprehensive, as
tables 2-4 demonstrate, any such search is imperfect.
To guard against important omissions, initial lists of
program-specific citations from the computer searches
(minus the exclusions noted above) were cross-
checked against several existing research reviews
(Nelson et al., 1981; Rush et al., 1988; Fraker, 1990;
Rossi, 1998; Besharov and Germanis, 2001), as well
as against a listing of recent FNS research publica-
tions. A summary of preliminary citations was submit-
ted to ERS and was reviewed by staff at ERS, FNS,
and members of the project’s expert panel. Additional
citations provided by these reviewers were incorporat-
ed before documents were retrieved and reviewed.

Documents were obtained from Abt’s in-house library,
local university libraries, interlibrary loan, relevant
Federal agencies, and, when necessary, from primary
authors. All retrieved citations were reviewed by chap-
ter authors. Using the exclusion criteria described pre-
viously, as well as a review of research design and
methodology, authors identified research that provided
empirical information on the effect of FANP participa-
tion on nutrition- and/or health-related outcomes.
These documents formed the foundation of the
research review. Other relevant references were identi-
fied by authors as they reviewed papers and reports
and cross-checked bibliographies.

Organization of This Report

The next chapter provides an overview of the research
designs and outcome measures used in the literature
reviewed.” All readers are encouraged to read
chapter 2 before reading any of the program-specif-
ic chapters that follow it.

The remainder of the report consists of 14 chapters
that summarize available research for all of the FANPs
identified in table 1, with the exception of the Senior
Farmers’ Market Nutrition Program, which was not
established until 2002. The Team Nutrition Initiative
(TN) and the Nutrition Education and Training
Program (NET) are covered in a single chapter.

A more comprehensive discussion of the strengths and weaknesses of
the various designs, as well as descriptions of other possible designs, can
be found in a separate report (Hamilton and Rossi, 2002).

Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3 « 7
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Each program-specific chapter includes the following:

Program Overview—A summary of the program’s leg-
islative history and its benefits and eligibility require-
ments, with current information on program costs and
participation, and, as appropriate, on current policy
issues.

Research Review—A description and synthesis of
research on the impact of the relevant FANP on nutri-
tion- and health-related outcomes. Where no such
research was identified, there is a description of the
type of research that has been done and important or
interesting findings from the most recent or most rele-
vant research.

Summary—A review of what is and is not known
about the nutrition- and health-related impacts of the
FANP, with areas for future research identified.

For FANPs that have been widely studied, two types
of tabular presentations are used to provide an
overview of the breadth of existing studies and the
relative consistency of their results:

(1) Tables that summarize the important characteris-
tics of each study, including the year published
(or written, for nonpublished reports), data
sources, population studied, sample size, research
design, measure of program participation, and
analysis method(s). Table 5 is an example.

(2) Tables that summarize research results for a specific
outcome or set of outcomes. These tables provide
a visual overview of the patterns of research find-
ings, using a format similar to that in table 6.

As with any distillation of complex data, these tabular
summaries involved compromise. It is important that
readers understand four aspects of this compromise
before reading the program-specific chapters.

First, summaries do not provide information on the
size of any effects detected or on the level of statistical
significance reported. This information would greatly
increase the size and complexity of the summary table,
making it harder for the reader to see the general pat-
tern of statistically significant effects. Interested read-
ers should refer to original papers and reports for more

8 « Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

detailed information. Summary tables include all dif-
ferences reported to be significant at the 5 percent
level or better.

Second, nonsignificant results are reported in the
interest of providing a comprehensive picture of the
body of research. A consistent pattern of nonsignifi-
cant findings may indicate a true underlying effect,
even though no single study’s results would be inter-
preted that way.

Third, to give a complete picture, summary tables
present findings for all studies reviewed, including
older studies and those with comparatively weak
designs. However, when discussing conclusions that
can be drawn from the available research, the authors
intentionally avoid the simplistic and flawed approach
of “vote counting” (adding up the number of studies
that report differences favorable to participants).
Rather, the authors give greater weight to findings
from studies that have the strongest research designs
and are most recent.

Finally, as in table 6, summaries of findings related to
impacts on dietary intake show whether participants
consumed more or less food energy or nutrients than
nonparticipants, which is consistent with the general
approach in the reviewed literature. Comparisons of
participants and nonparticipants were most often based
on mean intakes as a percentage of age- and gender-
appropriate Recommended Dietary Allowances
(RDAs), and study authors generally interpreted
greater mean intakes among participants as evidence
of a positive program impact.

This approach to assessing dietary intakes of groups
was common practice at the time most of the studies
reviewed in this report were completed. Readers are
cautioned to avoid this “more is better” interpretation,
however. The reality is that a significant difference in
the mean intakes of two groups does not necessarily
mean that the two groups differ in the proportion of
individuals with inadequate diets. In recent years,
methods to assess dietary intakes have improved sub-
stantially. For many nutrients, researchers can now
reliably estimate the prevalence of inadequate intakes
in specific population subgroups, which is discussed in
more detail in chapter 2.
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Table 5—Studies that examined the impact of the Food Stamp Program on dietary intakes of individuals

SAMPLE TABLE—INCLUDED FOR ILLUSTRATIVE PURPOSES ONLY

Data collection
method

Population

Stud Data source' (sample size) Design
y 9

Measure of
participation

Analysis method

Group IA: Participant vs. nonparticipant comparisons—Secondary analysis of national surveys

Dixon (2002) 1988-94 24-hour recall Adults ages 20 Participant vs. Participation dummy Multivariate regression
NHANES-III and older nonparticipant

Bhattacharya and  1988-94 24-hour recall Youth ages 12-16 Participant vs. Participation dummy Multivariate regression

Currie (2000) NHANES-III and nonquantified (n=1,358) nonparticipant

food frequency

Group IB: Participant vs. nonparticipant comparisons—State and local studies

Fey-Yensanetal. Low-income areas
(2003) in Connecticut
(1996-97)

Food frequency
questionnaire

Low-income elderly
living in subsidized
housing (82%
female) (n=200)

Participant vs.
nonparticipant

Participation dummy

Chi-square tests and
analysis of variance

Group llIA: Dose-response estimates—Secondary analysis of national surveys

Gleason et al. 1994-96 2 nonconsecutive Low-income Dose-response Benefit amount Comparison of
(2000) CSFII/DHKS 24-hour recalls individuals regression-adjusted
(n=3,935) means
Group lIB: Dose-response estimates—State and local studies
Butler and 1980-81 FNS 24-hour recall Low-income Dose-response Participation dummy; Multivariate
Raymond SSI/ECD and via telephone elderly individuals bonus value endogenous
(1996) 1969-73 RIME and in-person (n=1,542) switching model
Low-income with selection
individuals in bias adjustment
rural areas
(n=1,093)

1Data sources:
CSFIl = Continuing Survey of Food Intakes by Individuals.
DHKS = Diet and Health Knowledge Survey.
FNS SSI/ECD = Food and Nutrition Service Supplementary Security Income/Elderly Cashout Demonstration.
NHANES = National Health and Nutrition Examination Survey.
RIME = Rural Income Maintenance Experiment.

Note: this is a partial version of the actual table, included for illustrative purposes only.
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Table 6—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals

SAMPLE TABLE—INCLUDED FOR ILLUSTRATIVE PURPOSES ONLY

Significant impact

No significant impact Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Food energy and macronutrients
Food energy Children Children Children Elderly

Fraker (1990) [national; P-N] Gleason (2000) [national; D-R] Gleason (2000) [national; D-R] Butler (1996) [6 sites; D-R]

{preschool}
Perez-Escamilla (2000)

[2 sites; P-N]
Rose (1998a) [national; D-R]
Cook (1995) [national; P-N]
Gregorio (1984) [national; P-N]

Elderly
Fey-Yensan (2003)

[1 State; P-N]
Weimer (1998) [national; P-N]
Posner (1987) [6 sites; P-N]
Lopez (1987a) [national; P-N]
Butler (1985) [6 sites; P-N]

Adults
Gleason (2000) [national; D-R]

All households
Whitfield (1982) [1 city; D-R]
Bishop (1992) [national; P-N]

{school-age}
West (1978) [1 State; D-R]

Elderly
Lopez (1987a) [national; P-N]

Women
Fraker (1990) [national; P-N]

See notes at end of table.

Continued—
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Table 6—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals

SAMPLE TABLE—INCLUDED FOR ILLUSTRATIVE PURPOSES ONLY

Significant impact

No significant impact

Significant impact

Outcome Participants consumed more

Participants consumed
more/same

Participants consumed less

Participants consumed less

Protein Children
Fraker (1990) [national; P-N]

All households
Bishop (1992) [national; P-N]

Children

Rose (1998a) [national; D-R]
Cook (1995 [national; P-N]
Gregorio (1984) [national; P-N]

Elderly

Lopez (1987a) [national; P-N]
Posner (1987) [6 sites; P-N]
Butler (1985) [6 sites; P-N]

Adults
Gleason (2000) [national; D-R]

Women
Fraker (1990) [national; P-N]

Rural
Butler (1996) [2 sites; D-R]

All households
Whitfield (1982) [1 city; D-R]

Children
Gleason (2000) [national; D-R]
Perez-Escamilla (2000)
[2 sites; P-N]
West (1978) [1 State; D-R]

Elderly
Fey-Yensan (2003)
[1 State; P-N]
Weimer (1998) [national; P-N]
Lopez (1987a) [national; P-N]

Adults
Dixon (2002) [national; P-N]

Elderly
Butler (1996) [6 sites; D-R]

Notes: Cell entries show the senior author’'s name, the publication date, the scope of the study (for example, national vs. 1 city or 1 State), and the research approach (P-N = participant

vs. nonparticipant study, D-R = dose response study).

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

This is a partial version of the actual table, included for illustrative purposes only.
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Chapter 2
Research Methods

This chapter provides an overview of the research
methods used in the studies summarized in this report.
There are two main sections:

(1) Evaluation design—Much of this discussion is
adapted from Volume 1 of this series, Research
Design (Hamilton and Rossi, 2002).

(2) Outcome measures.

Readers with limited knowledge of research design or
measurement issues in nutrition and health-related
research are encouraged to read this chapter before any
of the program-specific chapters that follow and to use
it as a technical resource, as needed.

Evaluation Design

The studies reviewed in this report attempted to meas-
ure the impact of specific food and nutrition assistance
programs (FANPs) on nutrition- and health-related
outcomes. The impact of a program or other interven-
tion is defined as the difference between what happens
in the presence of the intervention and what would
have happened in its absence, generally called the
“counterfactual.”

Establishing the counterfactual—that is, estimating what
would have happened without a given program—is
usually accomplished by examining a population that
has not been subjected to the program. What makes
the task difficult is the fact that people who become
participants in a social program are often quite differ-
ent from those who do not because they either have
been selected for participation or have selected them-
selves (Campbell and Stanley, 1963).% These selective
processes may make participants different in important
ways from those who do not participate. These differ-
ences include not only people’s permanent characteris-
tics, such as their gender or race, but also transitory
ones like their current income or employment, the
opportunities they face, and the experiences they have
had. Many of the transitory characteristics result from

8Evaluation designs often focus on units other than people, either aggre-
gations of people (households, students in a school, the population of a
county) or operating entities (program offices, schools, businesses). For
simplicity of presentation, the present discussion generally refers to indi-
viduals rather than aggregations or other entities.
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the time and place in which people live, which means

that similar people in a different time or place may not
appropriately represent the counterfactual. All of these
influences may contribute to selection bias, which dis-
torts the evaluation of a program’s impact.

The sections that follow describe key research designs
encountered in FANP research and their various
strengths and limitations. In the program-specific
chapters that constitute the remainder of this report,
the research design used in each study is clearly identi-
fied. The text generally includes some discussion of
design limitations; however, the present chapter serves
as the primary source of information on research
methodology.

The Randomized Experiment

There is a strong consensus in the scientific communi-
ty that only randomized experiments are fully capable
of providing reliable estimates of a program’s impacts.
The randomized experiment is the “gold standard” of
program evaluation.

In the simplest randomized design, potential partici-
pants are randomly assigned to either an experimental
(or treatment) group, which will be subject to the pro-
gram being assessed, or to a control group, from which
the program will be withheld. The program’s impact is
then estimated by comparing the average outcomes in
the experimental group, after sufficient exposure to the
program, with control group outcomes measured at the
same time.

Because the experimental and control groups differ at
the outset only by chance, they are considered to be
fully comparable at that point. In other words, the two
groups are considered to be equivalent, in the statisti-
cal aggregate, on all permanent and transitory charac-
teristics. Subsequently, the only systematic difference
between the groups is exposure to the program.
Accordingly, it is credible to infer that any post-pro-
gram differences between the two groups are caused
by the program, provided that the differences are
greater than what might occur by chance.

The fundamental requirement of randomized experi-
mentation is that program services be deliberately
withheld from some people who are otherwise like the
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people receiving the service. Such a practice is generally
prohibited in entitlement programs because law and
regulation require that program benefits be provided to
everyone who meets eligibility requirements and takes
the necessary steps to qualify. Many FANPs are enti-
tlement programs.

Saturation programs—those with sufficient funding and
infrastructure to serve essentially all eligible people—
pose similar problems. Whether a potentially eligible
person can receive benefits from a nonentitlement pro-
gram depends on the local availability of program
funding and infrastructure. For many nonentitlement
programs that approach full saturation, like the Special
Supplemental Nutrition Program for Women, Infants,
and Children (WIC), it can be virtually impossible to
find a reasonably representative set of potential partici-
pants to whom the program could be considered
unavailable. If program services would normally be
provided to everyone who applies and is eligible, it
may be considered unethical to withhold services for
research purposes from people who might apply.

Given these challenges, it is not surprising that the lit-
erature reviewed for this report included only one
study that used a randomized experiment to evaluate
the impacts of a specific FANP. This study was com-
pleted by Metcoff and his colleagues (1985) during the
early years of the WIC program. Random assignment
was feasible because, at the time, the demand for WIC
participation at the site in which the study was con-
ducted exceeded the available funding.

A few studies have used randomized experiments to
estimate the impact of demonstrations or pilot pro-
grams, rather than of the FANPSs per se. These demon-
strations typically represented policy initiatives that
were tested on a limited scale before full-scale imple-
mentation. The most prominent examples are demon-
strations of cashing out food stamps (the so-called
“cash-out” studies (Fraker et al., 1992; Ohls et al.,
1992) and studies of pilot projects in which school
breakfasts were offered free to all school children (uni-
versal free breakfast projects) (for example, Peterson
et al., 2003; McLaughlin et al., 2002; Murphy and
Pagans, 2001).

Keep in mind when interpreting results of evaluations
of demonstration projects that, in these evaluations, the
counterfactual is not the absence of the program.
Rather, it is the status quo, or the program as it exists
without the innovation or modification introduced by
the demonstration. Control subjects experience usual
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program services but are not offered the new services
specified in the intervention. In the case of the food
stamp cash-out demonstrations, for example, the eval-
uations estimated the effects of receiving benefits in
the form of checks rather than as food stamps, but not
the overall impact of the Food Stamp Program (FSP)
itself.

Quasi-Experiments

Virtually all the research that has examined the impact
of FANPs on nutrition and health outcomes has identi-
fied counterfactual conditions without random selec-
tion into treatment and control groups. Such impact
evaluation designs are known as quasi-experiments.
That is, they resemble experiments in providing a spe-
cific representation of the counterfactual, but the coun-
terfactual is identified through some means other than
random selection. Most of the FANP research
reviewed in this report used one of four quasi-experi-
mental designs.

Quasi-Experiment 1: Comparing
Participants With Nonparticipants

This design, referred to as “participant vs. nonpartici-
pant” in the program-specific chapters, is the one most
commonly used in the research summarized in this
report. It calls for identifying comparable groups of
participants and nonparticipants and interpreting the
average difference in outcomes between the groups as
the effect of the program. Nonparticipants must be
potentially eligible—that is, people who apparently
could have applied and qualified for the program, but
did not—to be a credible representation of the counter-
factual. In most, but not all, FANP studies, researchers
apply an approximation of the means test to identify
nonparticipants with incomes below the eligibility cut-
off for the program in question.

Selection Bias in Participant/
Nonparticipant Comparisons

The major problem with this quasi-experimental design
is that identified nonparticipants may not be sufficiently
comparable to participants. This problem, known as

selection bias, is a difficult issue in all quasi-experimen-
tal designs and is especially troublesome when people
who have taken the actions necessary to participate in
a program are compared with people who have not.

Selection bias often occurs because participants are
more highly motivated to achieve the program-relevant
outcomes than nonparticipants. Suppose, for example,
that the women who seek WIC benefits for themselves
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or their children tend to be very concerned about the
effect of diet on their children’s health. Such women
may well take other actions with the same objective,
such as following nutrition advice included in
brochures they pick up in the doctor’s office—or get-
ting to a doctor’s office at all. If this supposition were
true, one would expect the children of mothers who
seek WIC benefits to have better nutrition and health
outcomes—even in the absence of the program—than
children of mothers who are less motivated and do not
seek WIC benefits. A simple comparison of WIC and
non-WIC children would therefore reveal that the WIC
children had more positive outcomes even if the pro-
gram had no effect at all.

Sometimes selection bias operates in the opposite
direction. Mothers of children with nutrition-related
problems might be especially motivated to seek WIC
benefits, for example, whereas mothers of healthy chil-
dren might be less inclined to participate. WIC might
improve the participating children’s condition, but the
children might not catch up to their nonparticipating,
healthier counterparts. In this example, the simple
comparison would find WIC children to have less pos-
itive outcomes even though the program had a positive
effect.

Motivation of participants toward the program out-
come is one of the most common sources of potential
bias, and one of the most difficult to counteract. Other
common sources of self-selection bias include need
(often proxied by income), potential for gain (often
proxied by the dollar value of the benefit), and the
individual’s desire not to depend on public assistance.

Selection bias may also result from program rules or
procedures. In nonentitlement programs, local staff
often decide which applicants will be approved for
participation based on a combination of program poli-
cies and individual judgment. In all programs, out-
reach practices, referral networks, office locations and
hours, and community customs may make some peo-
ple more likely to participate than others.

Finally, some selection bias occurs when program par-
ticipation is based on transitory characteristics. For
example, some people who qualify for means-tested
programs are permanently poor, or nearly so, and
would be income-eligible for program participation for
many years. Other people who qualify for the same
programs are not permanently poor, but are at a tem-
porary low point in a fluctuating income pattern. In an
earlier period, their income was high enough that they
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did not qualify for the program, and at some point,
they will regain that level. These two types of people
might have similar incomes at the time they enter the
program, but their subsequent outcomes, in the
absence of the program, might not be at all similar.

Approaches To Dealing With Selection Bias

Researchers have used a variety of approaches to attempt
to counteract selection bias, the most common of which
are described below.® All have the basic objective of
making the participant and nonparticipant groups
“alike” on certain specified dimensions. However, all
leave open the possibility that bias remains.

Regression Adjustment. A prime example of this
approach is the WIC-Medicaid study conducted by
Devaney et al. (1990 and 1991) to assess the impact of
prenatal WIC participation on birth outcomes. Taking
advantage of the fact that all Medicaid recipients were
automatically eligible for WIC benefits, Devaney and
her colleagues contrasted birth outcomes of Medicaid
recipients who had participated in WIC during preg-
nancy with those who had not. The relevant dataset
was assembled by linking Medicaid records to WIC
participation records and birth registration records.
Birth registration records provided information on the
critical outcome of birthweight, WIC records identified
WIC participants, and Medicaid records identified
those who gave birth during the period of study. The
resulting linked WIC-Medicaid database included
approximately 112,000 births to Medicaid mothers in
five States over a 2-year period.

To minimize selection bias, Devaney and her associates
used regression adjustments. The equations included
variables that were likely to capture ways in which
participants and nonparticipants might differ, including
educational attainment, prenatal medical care, gestational
age, race, mother’s age, and birth parity. As typically
happens, the researchers were limited to the variables
available in existing datasets, which seldom measure
all of the factors that might create different outcomes
for participants and nonparticipants. Alternative
attempts to counter selection biases led to quite drastic
changes in estimates of the effects, without any clear
indications of which attempt was more sensible.

9Another technique for dealing with selection bias is the use of propen-
sity scores. Propensity scoring allows a more comprehensive and complex
treatment of covariates than is possible with regression adjustment
(Hamilton and Rossi, 2002). However, though propensity score methods
have been used extensively in public health research, they were not used in
the literature reviewed for this report.
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Matched Pairs. Sometimes researchers construct a
comparison group by matching participants and non-
participants on characteristics thought to be related to
selection tendencies. For each participant in the
research sample, the researcher identifies a nonpartici-
pant with identical or closely similar characteristics on
key variables. Because the matching procedure can
normally consider only a few variables, regression
adjustment is still needed to estimate impacts.

The matched-pair approach is advantageous mainly
when there is a substantial marginal cost for including
subjects in the evaluation, typically when significant
new data collection is to be carried out. If the analysis
is based on existing administrative or survey datasets,
the matched-pairs approach excludes otherwise usable
observations and thus reduces the sample size avail-
able for analysis.

More general matching procedures may identify more
than one nonparticipant (perhaps even many) similar
enough to each participant. When combined with
regression adjustment, matched sampling is one of the
most effective methods for reducing bias from imbal-
ances in observed covariates (Rubin, 1979).

Dose-Response. If program rules prescribe different
amounts of the program benefit or service for different
participants, a dose-response analytic model may be
applicable. The underlying hypothesis is that greater
benefits will lead to greater effects on outcomes. The
dose-response relationship may be estimated with a
sample that consists only of participants, which elimi-
nates the issue of whether participants differ from non-
participants in unmeasurable ways. If this relationship
can be estimated, then the program’s impact may be
described as the difference between the effect at any
given level of benefits (typically the average benefit)
and the projected effect at the zero-benefit level (what
participants would receive if they did not participate).

The FSP, with benefits measured in dollars and a large
number of actual benefit amounts, is the main candidate
for dose-response analysis among the FANPs. A number
of researchers have used this approach, although with
considerable variation in the way it was applied. Some
researchers have estimated models that exclude non-
participants (for example, Neenan and Davis, 1978;
Levedahl, 1991; Kramer-LeBlanc et al., 1997), while
others include nonparticipants and specify the model
to include both a variable representing the benefit
amount and a variable representing participation per se
(for example, Fraker, 1990; Devaney and Fraker, 1989).
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The dose-response model requires that benefits vary
across households that are similar in terms of the factors
expected to affect their health and nutrition outcomes.
The food stamp situation appears to meet that condi-
tion. Households of a given size with a given amount
of cash income receive differing benefit amounts
depending on, for example, how much of the income
is earned and their allowable deductions. However,
because the underlying logic driving benefit rules is
that the benefit amount should be responsive to need,
it would be desirable to see more extensive analysis of
the extent to which food stamp benefit variation actu-
ally meets the requirements of dose-response analysis.

Two-Stage Models. Some researchers use a two-stage
approach in which they first model the likelihood that
an individual will be a participant in the program. The
model yields a predicted probability of participation
for each participant and nonparticipant. The second
stage of analysis models the outcome as a function of
some measure of participation.

One class of solutions simply uses the predicted proba-
bility of participation in place of actual observed par-
ticipation as an explanatory variable in the second-stage
model. Another includes observed participation along
with an inverse Mills ratio, which is a function of the
predicted probability of participation (Heckman, 1979).

In order for two-stage approaches to offer a material
gain over simple regression adjustment, the participa-
tion model must include one or more “instruments”—
variables that predict participation but are not correlat-
ed with the outcomes of interest. Finding an appropri-
ate instrument is often impossible, however, especially
when the researcher is working with existing datasets.
Participation is typically related to demographic char-
acteristics, need or potential benefit, motivation, and
pre-program measures of relevant outcomes, such as
nutrition or health status. These same factors usually
influence post-program outcomes. And many factors
that initially seem like good instruments turn out, on
closer examination, to be related to outcomes. For
example, living close to a program office might be
expected to make an individual more likely to partici-
pate and initially seems unrelated to health and nutrition
outcomes, but the program’s location may have been
selected to give easy access to a high-risk community.

In addition to the instrumental variable, some two-stage
approaches use functional form to achieve identifica-
tion in the models. In a procedure known as the two-
step Heckman method, the participation model uses a
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nonlinear functional form (Heckman, 1979; Heckman
and Hotz, 1989). Alternatively, the participation and
outcome equations can be estimated simultaneously
using a maximum likelihood approach. In both cases,
the effectiveness of the method depends on the validity
of assumptions made about the error terms in the
model, assumptions that cannot be verified empirically.

All of these two-stage approaches have been used in
evaluating FANPs, but with no clear consensus that any
of them can be considered generally reliable. For
example, Gordon and Nelson (1995) used three
approaches (instrumental variables, Heckman two-step,
and simultaneous equations) and a rich dataset to esti-
mate WIC effects on birthweight. They found that the
approaches to selection bias correction yielded “unsta-
ble and implausible results, [possibly] because the fac-
tors affecting WIC participation and birthweight are
very nearly identical, since WIC targets low-income
women at risk for poor pregnancy outcomes.” Ponza et
al. (1996) similarly used multiple approaches to selec-
tion-bias adjustment in evaluating the Elderly
Nutrition Program (ENP). The authors rejected all of
the two-stage approaches and based their conclusions
on the results of the simple, one-stage regression
adjustment.

Caveats to Selection-Bias Adjustment

The most troubling aspect of statistical approaches to
adjusting for selection bias is that one cannot be cer-
tain whether the procedure has, in fact, eliminated
selection bias. Well-conceived applications of selection-
bias adjustment models have yielded some plausible
and some implausible results in evaluating FANPs.
The situations that produce implausible results cannot
be identified a priori, and none of the approaches has
consistently yielded plausible results. Moreover, a
plausible selection-bias adjustment has not necessarily
accomplished its purpose just because it is plausible.

When researchers have compared the effects estimated
in randomized experimental evaluations with those
derived from comparing participants with nonpartici-
pants, the two sets of findings have often been divergent.
For example, when La Londe and Maynard (1987) com-
pared the findings from a randomized experiment with
those obtained by using comparable nonparticipants as
the counterfactual, they found that none of several meth-
ods for identifying comparable nonparticipants produced
results consistent with the findings from the random-
ized experiment. However, subsequent work argued that
specification tests could have led to a result approach-
ing the estimate from the randomized experiment
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(Heckman and Hotz, 1989). Nonetheless, after decades
of research and debate, the statistical community has
not yet reached a consensus that any particular
approach will consistently remove selection bias.

In addition, data limitations hamper nearly all attempts
to counter selection bias. Careful theorizing about the
determinants of participation usually suggests many
factors that are not measured in existing datasets. Even
with special data collection, many of the factors per-
tain to the time period before the individual began par-
ticipating (or not participating) and cannot be meas-
ured reliably on a retrospective basis.

Although the extent of remaining bias cannot be
known for sure, testing the robustness of the results is
usually informative. A program impact estimate that
remains stable under various alternative specifications
is somewhat more credible than one that varies dra-
matically. Of course, if several specifications fail
equally to remove the bias, their results will be consis-
tent with one another but inaccurate.

Quasi-Experiment 2: Comparing Participants
Before and After Program Participation

This simple design (referred to as “participants, before
vs. after” in the program-specific chapters) eliminates
some dimensions of selection bias but has other major
vulnerabilities. Subjects are selected into the study
before they have been meaningfully exposed to the
program—for example, when they apply for program
services. They are clearly aware of the program at this
point and have already taken some action to respond to
its requirements, but they have not normally been
“exposed” to any of the program’s benefits in ways
that would affect their status on the outcome dimen-
sions of interest.X? The subjects’ status on the outcome
dimensions is measured upon their selection into the
study and again after program exposure (long enough
after exposure that effects are expected to be visible).

The subjects’ preparticipation status serves as the
counterfactual. The design assumes that, without the
program, the individual’s preprogram status would not
change. If this assumption is valid, the before vs. after
difference represents the effect of the program.

A prime example of the “participants before vs. after”
design in FANP research is the work done by Yip et al.

10This may not be true if the program requires some action before
enrollment that may itself affect the person's status on outcome variables of
interest. Examples would be preenrollment requirements, such as looking
for a job or visiting a doctor.
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(1987) on anemia among preschool children. Yip and
his colleagues studied infants and preschool children
participating in WIC and contrasted hematocrit levels
at the time of admission into the program with levels
at a followup visit a few months later. The data
showed a marked decrease in anemia over the few
intervening months. Because the time frame was so
short, it is unlikely that the effects were attributable to
natural developmental processes or to long-term secu-
lar declines in anemia among American children.

When program effects are not expected to occur quickly,
the assumptions of the before vs. after design become
more tenuous because forces other than program par-
ticipation might cause changes in participants’ status.
For example, normal patterns of child development
involve substantial changes in many variables over rel-
atively short periods. A related issue is that some con-
ditions improve naturally over time without interven-
tion, a phenomenon known in medical treatment as
spontaneous remission and in some statistical circum-
stances as regression toward the mean.* Many people
become eligible for means-tested programs because
they have experienced a temporary drop in income.
Over time, many such people have an improved income,
even if they do not enroll in a program. Accordingly, it
would be a mistake to assume that the program causes
such post-participation gains in income—or in any
conditions affected by income, such as many dimen-
sions of nutrition and health status.

General societal trends may also improve conditions of
a target population. These include not only long-term
trends, like the general reduction in nutrient deficien-
cies in the United States, but such short-term phenom-
ena as swings in the unemployment rate or changes in
Medicaid coverage. Any before vs. after period that
lasts more than a few months is potentially vulnerable
to such temporal effects, and seasonal effects can
sometimes occur within a few months.

Given this vulnerability, the participants before vs. after
design is useful mainly for evaluating impacts that are
expected to be fully visible within a brief period. If
temporal effects might also occur, the design can nei-
ther refute the possibility nor control for it statistically.

1A related issue is measurement error. If a measure is not fully reliable,
that is, is not capable of producing the same result in repeated application,
a before vs. after design may indicate negative results for an individual
simply because of measurement error. Special measurement efforts may
therefore have to be made with this design. For example, infant develop-
ment studies often require two independent measures of infant length at
each time point because infant length is difficult to measure accurately.
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Although this design is usually applied prospectively,
it can be applied retrospectively if panel datasets pro-
vide appropriate information. The researcher must be
able to identify people who participated in the pro-
gram, determine when they began participating, and
have comparable measures of the key outcome dimen-
sions for both the pre- and post-program periods.

Quasi-Experiment 3: Comparing
Participants to Nonparticipants Before
and After Program Participation

This design (“participant vs. nonparticipant, before and
after”) combines the strengths of the two previous
quasi-experiments. It has less vulnerability to selection
bias than a simple comparison of participants to non-
participants and less vulnerability to bias from tempo-
ral effects than a before vs. after comparison.

In this design, outcomes for participants and nonpartici-
pants are measured once before participation begins and
again after the effects of participation are expected to be
visible. Conceptually, the program’s impact is estimat-
ed as the post-program difference in outcomes, sub-
tracting out the difference that already existed before
participation. This design is therefore commonly called
a difference in differences or double difference design.

In practice, this design is usually applied with multi-
variate modeling. The dependent variable in the model
is often the post-program outcome, with the pre-pro-
gram outcome measure as a predictor variable, along
with participation status. As in the regression adjust-
ment model discussed previously, the model adjusts
for the differing composition of the participant and
nonparticipant populations by incorporating covariates
that are expected to be related to the outcome measure
or to the likelihood of participation.

A noteworthy example of this design is a study con-
ducted by Kennedy and Gershoff (1982). The authors
compared changes in hemoglobin and hematocrit lev-
els of pregnant WIC participants and nonparticipants
between the first and final prenatal visits.

Although this variation is the strongest of the quasi-
experimental designs, it is rarely used to evaluate
ongoing entitlement or saturation programs. Because
the design calls for pre- and post-participation measures
on both participants and nonparticipants, data collection
can be complicated and very costly. Moreover, existing
national surveys or administrative datasets that collect
substantial amounts of nutrition and health outcome data
are cross-sectional rather than longitudinal in design.
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Quasi-Experiment 4: Time Series Analysis

Time series analyses are an important extension of
before-and-after studies that can be employed when
many observations of outcomes exist for periods
before and after program implementation. Unlike sim-
ple before-and-after designs, time series analyses take
trends into account. Observations that occur before the
program is in place are used to model outcome trends
in the absence of the program. The predicted trend rep-
resents the counterfactual, and is contrasted with the
trend actually observed after the program is in place.
The difference between the two trends is attributed to
the program.

The version of time series analysis that has been

used in FANP research is the cross-sectional time
series. This approach uses time series on multiple
units, such as series for individual States or counties.
A good example is the study undertaken by Rush

and colleagues (1988) to assess effects of the WIC
program. Taking advantage of the rapid growth of
the WIC program in the 1970s, Rush and his col-
leagues conducted a time series analysis of the effect
of the program’s growth on birth outcomes. They
related the growth of the WIC program between 1972
and 1980 in a large number of counties to county-
aggregate data on birth outcomes. The research
strategy was based on the expectation that if WIC is
effective in improving birth outcomes, improvements
ought to be proportional over time to its expansion.
Using birth registration records and State WIC
records, Rush found that the growth of WIC over this
period led to increased average birthweight, longer
average duration of gestation, and decreased fetal mor-
tality. These effects were over and above the secular
trends for this time period and were especially pro-
nounced for births to less-well-educated and minority
women. The analysis covered 19 States and almost
1,400 counties.

Unlike all of the preceding research designs, time
series analyses do not focus on outcomes for individ-
ual program participants. Rather, they focus on a more
broadly defined population that can be examined both
before and after the program is introduced. Because
the unit of aggregation in most data series is some
geographic unit, the analysis estimates the program’s
impact on the overall population of that area. Where a
data series is available for a relevant subpopulation,
such as low-income households or pregnant women,
the analysis can speak to the impact on that more spe-
cific target population.
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Estimating impacts for the target population has both
advantages and disadvantages. An impact estimate for
the target population combines the program’s effec-
tiveness in reaching people (its penetration or partici-
pation rate) with its effectiveness in helping those it
does reach (the impact on participants). Because
FANPs are designed to ameliorate problems in speci-
fied target populations, this kind of analysis addresses
the question of how well the program is achieving its
ultimate objective. However, it risks the possibility
that a positive impact on program participants may be
so diluted by nonparticipants that it is invisible in the
analysis. If the data represent the entire population of
an area, including those outside the program’s target
population, the dilution problem is exacerbated.

Outcome Measures

Existing research has examined the impact of FANP
participation on a number of different outcomes. The
outcomes are logically sequential, as summarized
below, using the FSP as an example.

* Household food expenditures is the first outcome in
the sequence. The FSP, which provides earmarked
economic benefits, can be expected to have a direct
impact on the amount of money a household spends
on food.

* Household nutrient availability is the second out-
come. If a household increases the amount of money
it spends for food, it is expected to increase the
availability to household members of food energy
and at least some nutrients.

* Individual dietary intake is the next outcome in the
sequence. For the FSP, the hypothesis is that
increased availability of nutrients in the household
leads to increased nutrient intake by individual
household members. Programs like WIC and the
school nutrition programs, which provide specific
foods or meals to participants, are hypothesized to
have a direct impact on individual dietary intake.

* Measures of nutrition and health status other than
dietary intake, which FANP participation may influ-
ence through the above pathways. Such measures
include, for example, birth outcomes, nutritional bio-
chemistries, linear growth in children, and body
weight. Relatively recent research on the School
Breakfast Program has expanded this set of out-
comes to include measures of school and academic
performance.
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With the exception of the WIC program and the ENP,
relatively few FANP studies have examined the last
group of outcomes. Moreover, conclusions from stud-
ies that have examined these outcomes must be inter-
preted with caution. Establishing causality between
FANP participation and long-term nutrition and health
outcomes requires that data support a logical time
sequence. For long-term outcomes (measures that
develop over time, such as linear growth and body
weight), FANP participation must precede the outcome
for a reasonable period and be of sufficient intensity to
provide a plausible basis for a hypothesized impact. In
addition, reliable assessment of impacts on measures
such as linear growth and nutritional biochemistries
requires at least two measurements, one before partici-
pation and one after. Finally, nutrition and health status
are influenced by a complex interplay of diet, heredity,
and environment, making the task of determining the
specific impacts of FANPs on these long-term out-
comes a challenge.

A few studies have examined the impact of FANP par-
ticipation on health-related behaviors, including,
specifically, the impact of the WIC program on breast-
feeding and child immunizations and the impact of the
ENP on socialization among the elderly.

A potential limitation for all outcome measures used in
FANP research is the problem of measurement error.
Estimation of key outcomes—including household
food expenditures, household nutrient availability, and
individual dietary intake—involves collecting detailed
data over a day, multiple days, a week, or a month.
The data are subject to errors associated with respon-
dents’ abilities, cooperation, and recall. These errors
are assumed to affect participants and nonparticipants
in FANP studies equally; however, the overall effect is
a reduction in measurement reliability. In turn, reduced
reliability increases the likelihood that differences
between participants and nonparticipants will be
obscured (Rossi, 1998).

The next sections of this chapter describe key outcome
measures used in existing FANP research. Later pro-
gram-specific chapters also include some discussion of
the strengths and limitations of various outcome meas-
ures; however, the present chapter serves as the pri-
mary source of such information.

Household Food Expenditures

Most of the studies that have examined the impact of
FANP participation on household food expenditures
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have focused on the FSP. However, a handful of stud-
ies have assessed impacts on food expenditures rela-
tive to participation in the WIC program, the National
School Lunch Program (NSLP), and the Nutrition
Assistance Program (NAP) in Puerto Rico.

Although studies of the impact of FANP participation
on food expenditures are conceptually similar, they
vary substantially in how food expenditures were
measured. Some studies were based on money spent
on food for at-home use over the course of a week (or
weekly food purchases), while others used the mone-
tary value of food eaten out of household supplies over
a week or a month. The former measure includes
expenditures for foods not necessarily eaten during the
week of purchase and excludes the value of foods used
from household inventories during the recall period.

Another important difference relates to whether the
measure considered expenditures only for food eaten
at home or total food expenditures, including meals
and snacks eaten away from home. Finally, some
measures included the value of purchased food only,
while others also included nonpurchased food (for
example, home-grown foods and food received as gifts).

Some researchers analyzed expenditures for the house-
hold as a whole, while others normalized expenditures
to account for the household’s size, its age/sex compo-
sition, meals eaten away from home, meals served to
guests, and/or economies of scale. Commonly used
approaches standardize food expenditures based on
“equivalent adults” (EAS), counting additional family
members less heavily because of economies of scale,
“adult male equivalents” (AMESs), counting family
members according to caloric requirements, and
“equivalent nutrition units” (ENUS), counting family
members according to caloric requirements and per-
centage of meals eaten at home. In general, the more
factors considered in normalizing expenditure data, the
better. That is, ENUs provide a more precise assess-
ment of expenditures per household member than the
more basic EA measure.

In examining the impact of FANP participation on
food expenditures, researchers have used both primary
data collection and secondary analysis of data collect-
ed in national surveys, such as the Consumer
Expenditure Survey (CES), the Panel Study of Income
Dynamics (PSID), the Nationwide Food Consumption
Survey (NFCS), and the Continuing Survey of Food
Intakes by Individuals (CSFII). The latter two surveys
are no longer conducted.
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Household Nutrient Availability

Assessment of household nutrient availability is based
on detailed records of household food use for an
extended period, usually 1 week. Information on quan-
tities of food withdrawn from the household food sup-
ply is translated into nutrient equivalents to represent
the food energy and nutrients available to household
members. Although household nutrient availability
excludes the nutrient content of food eaten away
from home, it is still an important measure because
the FSP is specifically intended to improve in-home
food consumption.

Nonetheless, nutrient availability at the household
level is not equivalent to nutrient intake at the individ-
ual level. The relationship between the two measures
is weakened by several considerations.

¢ Some household members will get nutrients from
foods eaten away from home.

¢ Some of the food used from household supplies is
wasted.

¢ Household members may unequally consume nutri-
ents from household food supplies, relative to their
needs, depending on their tastes and appetites.

Moreover, increased availability of food energy and
nutrients at the household level does not necessarily
translate into better diets—for example, lower intakes
of nutrients and food components that tend to be over-
consumed by many Americans (fat, saturated fat, cho-
lesterol, and sodium) or greater adherence to recom-
mended patterns of food intake (for example, eating
fruits and vegetables or whole grains). For these rea-
sons, one must examine the dietary intakes of individ-
ual household members to adequately assess nutrition-
related impacts of the FSP.

In assessing household nutrient availability, the
amount of energy and nutrients available in the foods
withdrawn from the household food supply is evaluat-
ed relative to the Recommended Dietary Allowances
(RDAS) and the household’s size and composition.
Household nutrient requirements are generally defined
based on adult male equivalents (AMES), which take
into consideration the number of individuals in the
household and their differing nutrient requirements
based on age, gender, and pregnancy/lactation status,
or equivalent nutritional units (ENUS), which further
adjust for the number of meals each family member

eats at home and the number of meals served to guests.
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All studies of impacts on household nutrient availabili-
ty have focused on the FSP. Research has included
both primary data collection and secondary analysis of
national survey data. Most of the secondary analyses
used data from the 1977-78 NFCS (low-income sup-
plemental sample) or data from a followup NFCS low-
income sample that was collected in 1979-80.

Individual Dietary Intake

A number of techniques can be used to assess individual
dietary intake (Thompson and Byers, 1994). In research
on FANP impacts, the technique used most often is a
single 24-hour recall or a single-day food record.
Some studies collected multiple days of data, ranging
from 2 to 7 days, using recalls, records, or a combina-
tion approach. Respondents usually reported on their
own intakes, but parents or other caregivers served as
proxy respondents for infants and young children.

Although all dietary data collection techniques have
limitations, it is generally accepted that the more days
of data available, the better the measure.? In addition,
food records are generally believed to be more accurate
than recall-only methods because respondents, at least
in theory, record food intake on a prospective basis
rather than recalling it retrospectively and have the
opportunity to measure or carefully observe portions.
Food records impose a significant response burden,
however, and are particularly problematic for respon-
dents with limited literacy. Moreover, the need to record
food intake may alter respondents’ eating behavior. For
these reasons, recall-based data collection is preferred
for assessment of low-income populations.

The 24-hour recall has three key disadvantages. First
and most obvious, the method relies on memory,
which tends to be imperfect. Second, 24-hour recalls
have been shown to be subject to systematic underre-
porting by some subgroups, including individuals who
are overweight (Briefel et al., 1997) and the elderly
(Madden et al., 1976). Third, because intakes vary so
much from day to day in highly industrialized coun-
tries, such as the United States, a single day’s intake is
unlikely to be representative of the respondent’s usual
diet (Beaton, 1983).

The accuracy of 24-hour recall data can be improved
by careful, standardized interviewing techniques.

2There are limitations, however. Experience has shown that quality and
completeness of data decrease as the number of days increases.
Respondents tend to fill out records less carefully as time goes on, after
approximately 4 or 5 days (Gersovitz et al., 1978).
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Computer-assisted interviewing is one way to achieve
a high level of standardization. One of the first appli-
cations of computer-assisted 24-hour recalls was
developed for the third National Health and Nutrition
Examination Survey (NHANES-I1I) (McDowell et al.,
1989). The approach was refined and improved, based
on methodological research, to better engage respon-
dents in the interview process and to provide memory
cues for accurate recall of food and beverage con-
sumption (Moshfegh et al., 2001). A version of the
improved system was used to collect data for the
1994-98 CSFII, and the final version is being used to
collect data in NHANES-IV. A comparable system is
included in the Nutrition Data System (NDS), man-
aged by the Nutrition Coordinating Center (NCC) at
the University of Minnesota (NCC, 2001).

Recent guidelines for dietary assessment issued by the
Institute of Medicine (IOM, 2001) recommend that
studies examining dietary intakes of groups collect a
minimum of 2 nonconsecutive days or 3 consecutive
days of data for a subgroup of the population(s) being
studied. The additional data for the subgroup(s) can be
used to adjust intake distributions for day-to-day, with-
in-person variation (I0M, 2001).2 The adjustments
provide reliable estimates of usual energy and nutrient
intakes. These improved dietary assessment methods
are just beginning to appear in FANP research
(McLaughlin et al., 2002).

Nutrient estimates generated from dietary intake data
generally include only the nutrients provided by the
foods and beverages consumed. While studies may
collect information on use of vitamin and mineral sup-
plements, the contributions of supplements are seldom
included in the estimates.* None of the studies
reviewed for this report included contributions from
supplements.

Comparison to Reference Standards

Most studies that have examined the impact of FANPs
on nutrient intakes assessed intakes in reference to

13 Adjustment of intake distributions is necessary to develop accurate
estimates of the proportion of the population with inadequate intakes. If
research goals are limited to estimates of mean intake for each group, addi-
tional days of data are not necessary as long as sample sizes are sufficient
(10M, 2001).

1This trend may be changing. There is increasing interest in basing
assessment of nutrient intake on complete intake data, including vitamins
and minerals provided by supplements. However, because supplement use
can be intermittent and because most extant data have inconsistent refer-
ence time periods for dietary intake data and supplement data (previous 24-
hours vs. use during preceding month or week), combining the two sources
of data is not a straightforward task.
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established intake standards rather than just comparing
raw intakes in kilocalories, milligrams (mg) or grams
(gm). At the time most of these studies were conduct-
ed, the standards used were the Recommended Dietary
Allowances (RDAs) (National Research Council
(NRC), 1989a). More recent studies have also used the
Dietary Guidelines for Americans (U.S. Departments
of Agriculture (USDA) and Health and Human
Services (HHS), 2000). A few studies used the Healthy
Eating Index (HEI) as a summary measure of dietary
quality (Kennedy et al., 1995). Each of these reference
standards is discussed in turn below.

Recommended Dietary Allowances. Most FANP
researchers compared mean intakes of participants and
nonparticipants, expressed as a percentage of age- and
gender-appropriate RDAs. Some researchers compared
the proportion of individuals in each group with
intakes below a defined cutoff, generally between 70
and 100 percent of the RDA. The latter approach is
less common, perhaps because an expert panel con-
vened in the early 1980s by USDA specifically recom-
mended against the use of fixed cutoffs relative to the
RDAs as a means of assessing the prevalence of inade-
quate intakes (NRC, 1986).

In assessing program impacts, researchers generally
deemed a significantly greater mean intake among par-
ticipants or a significantly greater percentage of partic-
ipants with intakes above a specified cutoff as evi-
dence of a positive program effect. Effects were char-
acterized as program participation leading to
“increased intake(s).”

Although these interpretations are common in the
available literature, differences in the mean percentage
of the RDA consumed, or in the proportion of individ-
uals consuming some percentage of the RDA, do not
provide information on the underlying question: Is the
percentage of FANP participants with adequate diets
different than the percentage of nonparticipants with
adequate diets? Even when mean nutrient intake of a
group approximates or exceeds the RDA, significant
proportions of the population may have inadequate
intakes. On the other hand, use of RDA-based cutoffs
seriously overestimates the proportion of a group at
risk of inadequate intake because, by definition, the
RDA exceeds the needs of nearly all (97-98 percent)
healthy individuals in the group (I10M, 2001).

Thus, the available research provides an imperfect pic-

ture of both the prevalence of inadequate intakes and
the substantive significance of differences in intakes of
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FANP participants and nonparticipants. That is, the
available data provide information on whether FANP
participants have “increased intakes” of food energy or
key nutrients relative to nonparticipants but do not
provide any information on whether these differences
affect the likelihood that FANP participants consume
adequate amounts of food energy or nutrients.

This imperfect picture of the risk of inadequacy reflects
a limitation in the reference standards and dietary assess-
ment methods available when most of the existing FANP
research was conducted, rather than shortcomings in
the research per se. This limitation has been addressed
in the Dietary Reference Intakes (DRIs), a revised set
of nutrient intake standards that has replaced the
RDAs (IOM, 1999, 2000a, 2000b, 2002a, 2002Db).

The development of the DRIs has led to statistically
based guidance on estimating the prevalence of inade-
quate intakes of population groups (I0OM, 2001). The
recommended approach, referred to as the “EAR cut-
point method,” differs in two important ways from the
approach used in previous research. First, assessment
of adequacy is based on the Estimated Average
Requirement (EAR) rather than the RDA. The EAR is
the level of intake estimated to meet the requirements
of half of the healthy individuals in a given gender and
life-stage group.’® It was developed specifically to
provide a better standard for assessing the adequacy of
nutrient intakes than is possible with the RDA.

Second, assessment is based on estimates of usual
rather than observed intakes. As discussed above, esti-
mation of usual intakes requires collecting 2 noncon-
secutive or 3 consecutive days of intake data for a sub-
group of the population(s) under study. These data are
then used to adjust the distribution of intakes to
remove within-person variation and better represent
usual intake patterns.

Compared with estimates from previous research, the

recommended approach to estimating the prevalence of

inadequate intakes is likely to yield lower estimates of
the prevalence of inadequacy because, as noted, using
the RDA as a reference point for assessing adequacy

15For some nutrients, most notably calcium, available data were insuffi-
cient to establish an EAR. In these instances, a different DRI—an
Adequate Intake or Al—was established. The Al is a level of intake that is
assumed to be adequate, based on observed or experimentally determined
estimates of intake. The DRIs also define ULs (Tolerable Upper Intake
Levels) for selected nutrients. The UL is the highest intake likely to pose
no risk of adverse health effects. The DRI applications report provides
guidance on appropriate uses of Als and ULs in assessing nutrient intakes
of groups (IOM, 2001).
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always leads to an overestimation of the problem
(10M, 2001).%® Similarly, using observed intakes
rather than usual intakes tends to overestimate the per-
centage of individuals falling below a given cutoff
because the distribution of observed intakes is usually
wider than the distribution of usual intakes.

At the time this report was finalized, only one FANP
study had used the EAR cut-point method to estimate
the effect of FANP participation on the prevalence of
inadequate intakes (McLaughlin et al., 2002).
Applying the EAR, in combination with data on usual
intakes, is not as straightforward as one might expect
because (1) the procedures used to estimate usual
intakes adjust distributions rather than individual esti-
mates and (2) the IOM specifically cautions against
using a binary variable to represent inadequacy in a
standard regression model (I0M, 2001). The DRI
applications report outlines an analysis strategy for
assessing the impact of FANP participation on the
prevalence of inadequate intakes (IOM, 2001).

Dietary Guidelines for Americans. The Dietary
Guidelines for Americans (DGAs) were developed
specifically to provide consumers with recommenda-
tions that could be used to plan healthful diets
(USDA/HHS, 2000). The DGAs have been revised
over the years but have always stipulated moderate
intake of fat, saturated fat, cholesterol, and sodium.

Relatively few FANP studies have used the DGASs to
assess dietary intakes of program participants vs. non-
participants. Most research that has used the DGAS
compared intakes of total fat and/or saturated fat, as a
percentage of total energy intake, to DGA recommen-
dations. Because early versions of the DGAs did not
include quantitative recommendations for cholesterol
and sodium intake, most studies used recommenda-
tions from the NRC, which include a maximum of 300
mg per day for cholesterol and a maximum of 2,400
mg per day for sodium (NRC, 1989b). The NRC rec-
ommendations for these two nutrients, which were
incorporated into guidelines for nutrition labeling, are
the ones now included in the DGAs.

The DRIs have defined a new reference standard for
intake of total fat, referred to as an Acceptable

6For some nutrients, the estimated prevalence of inadequate intakes
would be lower even if the old approach was replicated using the latest
RDAs because the new RDAs for some nutrients differ substantially from
previous RDAs. For example, for children ages 1-3, the 1989 RDAs for zinc
and vitamin C were, respectively, 10 mg and 40 mg. The new RDAs for
these nutrients are substantially lower, at 3 mg (zinc) and 15 mg (vitamin C).
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Macronutrient Distribution Range (AMDR) (IOM,
2002b). AMDRs have also been defined for carbohy-
drates, protein, and specific types of polyunsaturated
fatty acids. AMDRs have not been defined for saturat-
ed fat or cholesterol because these dietary components
have no known beneficial effect in preventing chronic
disease and are not required at any level in the diet
(I0OM, 2002b). DRIs for electrolytes, including sodi-
um, are currently in development (IOM, 2003).

The Healthy Eating Index. Very few FANP studies
have examined impacts of FANP participation on the
HEI. Developed by USDA’s Center for Nutrition
Policy and Promotion (CNPP), the HEI is a summary
measure of overall diet quality (Kennedy et al., 1995).
It is based on 10 component scores, all of which are
weighted equally in the total score. The component
scores measure different aspects of a healthy diet,
based on current public health recommendations. Five
of the component scores are food-based and evaluate
food consumption compared with the recommenda-
tions of the Food Guide Pyramid for grains, vegeta-
bles, fruits, dairy, and meat (USDA/CNPP, 1996). Four
component scores are nutrient-based and assess com-
pliance with the DGA recommendations for intake of
fat and saturated fat (USDA/HHS, 2000), as well as
with the NRC recommendations for intake of choles-
terol and sodium (NRC, 1989b). The 10th component
score is food-based and assesses the level of variety in
the diet. Dietary variety is stressed in the Food Guide
Pyramid, the Dietary Guidelines, and the NRC’s diet
and health recommendations (Basiotis et al., 2002).

Health-Related Behaviors
Breastfeeding

A handful of studies have examined breastfeeding ini-
tiation and duration among WIC participants and non-
participants. Initiation is generally defined as ever hav-
ing breastfed, regardless of frequency or duration.
Duration is measured as total length of time and/or as
the percentage of mothers who breastfed for 6 months
or more.

Socialization Among the Elderly

The ENP was designed to address the psychological
and sociological needs of the elderly as well as their
nutritional needs. Studies that have compared social-
ization among ENP participants and nonparticipants
have used two different approaches. Two studies clas-
sified respondents based on a five-point isolation
index: (1) living alone, (2) reporting having too few
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friends, (3) having no one to confide in, (4) having
children that do not visit them, and (5) feeling lonely
more often. A third study defined socialization based
on number of social contacts (with relatives and/or
friends) per month.

Other Measures of Nutrition
and Health Status

While the majority of studies of the impact of FANPs
on nutrition- and health-related outcomes have focused
on food expenditures, household nutrient availability,
and/or individual dietary intake, some studies have
examined impacts on longer term measures of nutri-
tion and health status. The most studied outcome in
this group is birthweight (and related measures). Others
include measures of food sufficiency/security/insecuri-
ty, nutritional biochemistries, linear growth in chil-
dren, body weight, and school/academic performance.

Birthweight and Related Measures

Impacts of FANP participation on birthweight—perhaps
the most fundamental measure of nutrition and health
status in infants—has focused almost exclusively on
the WIC program. This is an obvious and appropriate
focus, given that one of the issues WIC was specifical-
ly designed to address is birth outcomes among low-
income pregnant women. Note, however, that birth-
weight reflects multiple influences exerted both before
and during a pregnancy. These include, but are not
limited to, maternal health and nutrition, intrauterine
exposures (tobacco, drugs, alcohol), and genetic factors.

Compared with the measures discussed in the previous
sections, reliable and complete data on birthweight,
which is routinely measured at birth and recorded on
the birth certificate, is easy to collect. However, proper
interpretation of data on birthweight depends on relat-
ing birthweight to the expected weight for the infant’s
gestational age (duration of pregnancy). Infants who
are below the expected weight are classified as having
intrauterine growth retardation (IUGR). IUGR infants
are at increased risk for adverse birth outcomes, com-
pared with those of low birthweight whose weight is
appropriate for their gestational age. Infants born at
full term (39+ weeks) with a birth weight of less than
2,500 gm (5.5 pounds) are classified as IUGR.

Another issue that affects interpretation of data on
birthweight is the simultaneity of WIC participation
and gestational age. Women who deliver early have
less chance of enrolling in WIC than women who go
to term. Consequently, both the decision to participate
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in WIC and the length of participation are inexorably
linked with gestational age, an important predictor of
most birth outcomes. Moreover, women who enroll
late in pregnancy will automatically have better out-
comes than other women by virtue of their increased
gestation. This simultaneity means that assessments of
the impact of WIC on birthweight that rely on a binary
indicator of participation are likely to overstate the
impact of the program. Moreover, because the duration
of WIC participation is also simultaneous with gesta-
tional age, a traditional dose-response approach
employed by several studies—estimating WIC impacts
based on number of months of WIC participation—is
not a viable solution to the problem.

Gordon and Nelson (1995) studied several approaches
to addressing the relationship between the timing of
WIC enrollment and gestational age. These approaches
included omitting very late WIC enrollees (enrolled
after the eighth month), including gestational age as an
independent variable in the birthweight regression, and
defining several cohorts of WIC participants by gesta-
tional age (pregnancy duration) at the time of WIC
enrollment. The authors found, however, that these
approaches systematically underestimated the impact
of WIC and suggested that results from analyses using
a binary indicator (participant vs. nonparticipant) and
results of analyses that compare various cohorts of
WIC participants (e.g., early vs. late enrollees) bound
the likely magnitude of the effect.

Food Security

In 1997, USDA released the 18-item Federal food secu-
rity module, the currently accepted standard for measur-
ing household and individual food security (Price et al.,
1997; Bickel et al., 2000). Studies completed before
1997 used one or more of the questions included in the
early food security assessment work done by Wehler et
al. (1991) and by Radimer and her colleagues at Cornell
University (1992). Studies completed after 1997 used
either the early questions or the 18-item module.

Nutritional Biochemistries

Several studies have examined the impact of FANP
participation on blood levels of key nutrients. The
nutrient studied most often is iron. Iron deficiency is
the most common known form of nutritional deficien-
cy, affecting the entire age span from infancy to old
age. In infancy and early childhood, iron deficiency is
an especially important problem that may be associated
with anemia as well as with delayed psychomotor
development (de Andraca et al., 1997).
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Impacts on nutritional biochemistries are best assessed
using a design that compares participants (and poten-
tially nonparticipants) before and after FANP partici-
pation. As described earlier, Yip and his colleagues
(1987) conducted a widely recognized study of the
impact of WIC on the prevalence of anemia among
young children, using a classic “participants, before
vs. after” design.

Studies that rely on single measures of iron status (or
other nutritional biochemistries) are subject to signifi-
cant selection bias, particularly WIC studies because
low blood levels of iron and other nutrients are used to
define eligibility for WIC participation.

Linear Growth in Children

One of the most fundamental measures of health status
in preschool children is the attainment of normal
growth. Failure to attain normal linear growth (stunt-
ing) is a highly sensitive indicator of underlying nutri-
tional deficits or other health problems. Height-for-age
is used to assess the adequacy of linear growth, rela-
tive to growth curves established by the Center for
Disease Control and Prevention (CDC) (Kuczmarski et
al., 2002). Height-for-age below the fifth percentile is
indicative of growth retardation (HHS, 2000).

Similar to nutritional biochemistries, proper assess-
ment of the impact of FANP participation on measures
of linear growth in children requires at least two meas-
urements, ideally collected for both treatment and con-
trol groups (World Health Organization, 1995). For
example, children of Asian descent, many of whom
came into the United States as refugees in the late
1970s and early 1980s, had an increased prevalence of
growth stunting relative to other children in the WIC
program. Over time, coincident with participation in
WIC, the prevalence of stunting decreased significant-
ly to levels approaching those of other low-income
children served by WIC (Yip et al., 1993).

Body Weight

The substantial increase in the prevalence of over-
weight and obesity in the United States over the past
several decades has heightened interest in this aspect
of nutritional status among low-income Americans.
Few studies have attempted to estimate the impact of
FANP participation on this indicator, and none has
studied the issue adequately. Development of over-
weight and obesity is a complex process that takes
place over a long period and is influenced by a number
of factors other than dietary intake, including levels of
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physical activity/inactivity and genetics. Moreover,
low-income and food-insecure individuals are more
likely to be overweight or obese than higher income
and food-secure individuals. This confounding makes
it difficult to assess relationships between these char-
acteristics using cross-sectional data.

For adults, overweight and obesity are defined based
on body mass index (BMI), a measure of the relation-
ship between height and weight that is commonly
accepted for classifying adiposity (or fatness) in adults
(CDC, 2003).Y" For adults, a healthy weight is defined
as a BMI of at least 18.5 but less than 25. Overweight
is defined as a BMI between 25 and 30, and obesity as
a BMI of 30 or more. A BMI of less than 18.5 indi-
cates extreme thinness or underweight.

Classifying children as overweight is fundamentally
different from classifying adults (Cole, 2001). Adults
have traditionally been classified as overweight based
on life insurance mortality data and data relating
weight status to morbidity and mortality (Troiano and
Flegal, 1998). These criteria cannot be used to define

"BMI is equal to [weight in kilograms] / [height in meters] 2.
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overweight in childhood, however, because childhood
mortality is not associated with weight, and weight-
related morbidity in childhood is too infrequent to
define meaningful cutoffs (Cole, 2001). Therefore,
children are classified as overweight by comparing
their weights and heights with appropriate reference
populations. For children, overweight is defined as a
BMI at or above the 95th percentile on CDC growth
charts, which define BMI percentile distributions by
age and gender (CDC, 2003). Children with BMls
between the 85th and 95th percentiles are considered
to be at risk of overweight.

School Performance

A relatively recent body of research has examined
impacts of breakfast consumption on school perform-
ance. Virtually all of these studies have evaluated the
issue within the context of demonstration projects of
“universal free” school breakfast programs—that made
breakfast available to all students free of charge,
regardless of household income. Measures examined
include attendance and tardiness, academic achieve-
ment—generally measured with standardized test
scores—cognitive functioning, student behavior, and
referrals to school nurses.
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The Food Stamp Program (FSP) stands at the intersec-
tion of two sets of Federal programs: those for whom
the primary goal is improving access to adequate nutri-
tion and those for whom it is income maintenance. The
FSP is particularly important because of its universali-
ty; it is an entitlement program with eligibility require-
ments based almost solely on financial need, while the
other major food and nutrition assistance programs
(FANPs) are targeted toward certain types of individu-
als or households. Food stamp benefits are distributed
as electronic transfers with an explicit cash value,
which can be used only to purchase food for home
consumption.

The FSP is the cornerstone of the Nation’s nutrition
safety net. In FY 2002, the total Federal expenditure
for the FSP was $20.7 billion, or about 54 percent of
the $38 billion Federal expenditure for FANPs. The
program served more than 19 million participants per
month (U.S. Department of Agriculture (USDA), Food
and Nutrition Service (FNS), 2003a).

Program Overview

The goal of the FSP is to “safeguard the health and
well-being of the Nation’s population by raising the
level of nutrition among low-income individuals.” To
achieve this objective, the FSP provides electronic
benefits that can be used at most retail grocery
stores.®

The FSP began as a small pilot program in 1961.*°
The program expanded during the 1960s and early
1970s, finally reaching nationwide coverage in 1975.
The FSP specifies the household rather than any indi-
vidual living in the household as the program partici-
pant. A household includes all people living together
in a dwelling who normally purchase food and prepare
meals as a unit. Eligibility is based on the pooled
income, resources, and expenditures of all members of
the household. Elderly and disabled individuals who
cannot prepare and purchase food because of a sub-
stantial disability may apply as a separate household,

18ESP benefits can be used only to purchase food or seeds and plants
used to produce food.

19An earlier version of the FSP, which distributed surplus commodities
to needy families, came to an end in 1943. For a detailed description of the
program and its history, see, for example, Ohls and Beebout (1993).
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as long as the pooled income of the remainder of the
household is less than 165 percent of poverty. Monthly
benefit levels increase with the number of people in
the household but not at a flat rate per person.

Program Eligibility

To be eligible for the FSP, a household must meet cer-
tain financial, work-related, and categorical require-
ments. Financial requirements include a gross income
limit of 130 percent of poverty, a net income limit
(gross income less allowable deductions) of 100 percent
of poverty, and a countable assets limit of $2,000.
Households with elderly or disabled members are not
subject to the gross income limit, are eligible for
deductions for medical expenses and increased deduc-
tions for shelter costs, and have a countable assets limit
of $3,000. Households in which all members receive
Temporary Assistance for Needy Families (TANF),
Supplemental Security Income (SSI), or general assis-
tance are exempt from both income and asset tests.

Work-related eligibility conditions require certain
household members to register for work, accept suit-
able job offers, and comply with State welfare agency
work or training programs. Finally, a few groups are
categorically ineligible for the FSP, including strikers,
most people who are not citizens or permanent resi-
dents, postsecondary students, and people living in
institutional settings.

Program Participation

Because the FSP is available to most people who meet
income and resource standards, the households that
participate in the program are quite diverse and repre-
sent a broad spectrum of the needy population (Rosso,
2003). In FY 2001, almost all FSP participants lived in
poverty. The gross monthly income of 89 percent of
FSP households was less than or equal to 100 percent
of the poverty guideline. More than half of all FSP
households had incomes that were less than or equal to
75 percent of the poverty guideline, and one-third had
incomes that were less than or equal to 50 percent of
the poverty guideline (Rosso, 2003).

Administrative data for FY 2001 (Rosso, 2003; Tuttle,
2002) indicated that the vast majority (88 percent) of

FSP households included either a child, an elderly per-
son (60 or older), or a disabled person. More than half
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(54 percent) of all FSP households had children. Of
these, more than two-thirds (67 percent) were single-
parent households. Twenty percent of FSP households
included one or more elderly individuals. The majority
(80 percent) of these households were elderly individ-
uals living alone. More than a quarter (28 percent) of
all FSP households included a disabled individual, and
58 percent of these households were disabled people
living alone. Overall, 51 percent of all FSP participants
in FY 2001 were children, 10 percent were elderly, and
13 percent were disabled.

Participation in the FSP has changed dramatically in
recent years. The number of participants increased by
about 47 percent between 1989 and 1994 (from 18.9
million in 1989 to a record high of 28.0 million in
March 1994) (Tuttle, 2002). After that, participation
declined steadily through 2000. Between 1994 and
2000, the number of individuals participating in the
FSP decreased from 28.0 million to 16.9 million, or by
40 percent (Tuttle, 2002). Between 2000 and 2001,
participation increased for the first time in 6 years, by
approximately 1 million people, or 6 percent.

A number of investigators have studied the shifts in
FSP participation, particularly the unprecedented
decline in the mid- to late 1990s. (See, for example,
USDAV/ENS, 2001; Jacobsen et al., 2001; Figlio et al.,
2000; Wilde et al., 2000a, 2000b; Wallace and Blank,
1999.) There is strong evidence that economic condi-
tions played a role in the shifts seen in FSP participa-
tion levels over the past 10 to 15 years. The dramatic
increase in participation in the early 1990s went hand-
in-hand with a declining economy (Tuttle, 2002).
Similarly, the drop in participation between 1994 and
2000 was consistent with an improving economy. The
recent upswing in participation may be associated with
the latest economic downturn.

The relationship between FSP participation and eco-
nomic indicators does not tell the whole story, howev-
er. FSP participation and unemployment rates diverge
at some points in time, indicating that factors other
than the economy have been in play (Wilde, 2001).
Key changes in program policies and regulations may
also have contributed to fluctuating FSP rolls, although
it is generally believed that the impact of program
policies is substantially less than that of economic con-
ditions. The most notable policy changes in recent years
include reforms enacted in 1996 as part of the Personal
Responsibility and Work Opportunity Reconciliation Act
(PRWORA). These changes restricted program partici-
pation for resident aliens and other subgroups and

Economic Research Service/USDA

placed strict limits on participation for “able-bodied
adults without dependents” (ABAWDSs). (Eligibility
restrictions for some resident aliens and several other
groups were rescinded in 1998.) Since the PRWORA
reforms, participation in the Aid to Families With
Dependent Children (AFDC)/TANF programs has
decreased dramatically, and such families are account-
ing for a decreasing share of all FSP households.?°
Between 1995 and 2001, TANF-recipient households
fell from 38 percent to 26 percent of all FSP house-
holds (Rosso, 2003).

While economic factors and program policies explain
a substantial portion of the decline in FSP participa-
tion, other factors clearly were also involved. From the
mid- to late 1990s, FSP participation declined not only
because fewer individuals were eligible, but also because
of a noteworthy drop in the percentage of eligible indi-
viduals who actually elected to participate. Indeed, the
rate of FSP participation among income-eligible peo-
ple declined from 75 percent in 1994 to 58 percent in
1999 (Cunnyngham, 2002). Factors that may have
contributed to this decline include confusion about eli-
gibility, erroneous termination of FSP benefits when
TANF cases terminated, effects of TANF diversion
programs on the FSP application process, and shorten-
ing of FSP certification periods (Kornfeld, 2002). In
2000, FSP participation rates increased slightly for the
first time in 5 years, from 58 to 59 percent
(Cunnyngham, 2002).

Program Benefits

Food stamp benefits per household are determined by
a schedule of maximum benefits per household size.
Individual households receive the maximum benefit
less 30 percent of the household’s net income (house-
holds are expected to set aside 30 percent of their non-
food stamp disposable income for food). Benefit levels
are based on the Thrifty Food Plan, an estimate of
what it costs for a household of a given size to pur-
chase the foods required for a nutritious diet. USDA
annually determines the cost of the Thrifty Food Plan.
Maximum monthly food stamp allotments for FY
2003, before deductions, are shown in table 7.

A key feature of the program before 1979 was the pur-
chase requirement. The benefit allotment for house-
holds of a given size had a fixed value. Participating
households paid cash for their allotment, with the pay-
ment amount depending on household income. The

2Under PRWORA, the AFDC program was replaced by TANF.
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difference between the amount paid and the value of
food stamps received was termed the “bonus.” The
purchase requirement was eliminated in 1979.
Subsequently, eligible households simply received
what had previously been the bonus amount of
coupons.

The FSP originally issued benefits in the form of paper
coupons of various denominations. Recipients redeemed
these coupons for food at authorized stores. After a
series of demonstration projects, FNS authorized
States to use electronic benefits transfer (EBT) sys-
tems in place of paper coupons. In an EBT system, the
recipient receives a credit on a computerized account
for the amount of the monthly benefit. To make a pur-
chase, the recipient presents an EBT card and enters a
personal identification number (PIN) on a point-of-sale
(POS) terminal. The terminal verifies the amount of
benefits available, debits the amount of the purchase
from the recipient’s balance, and records a credit for
the retailer. The retailer receives daily an electronic
bank deposit for the net amount of FSP redemptions.

Nearly all States use online EBT systems, in which the
POS terminal communicates with a central computer
to obtain authorization for each transaction. These
online EBT systems use the same technology, and
often the same POS equipment, as commercial debit
and credit payment systems. Ohio and Wyoming use
offline EBT systems, in which a computer chip on the
card maintains the recipient’s balance and authorizes
the transaction.

PRWORA mandated that all FSP benefits be distrib-
uted via electronic transfers. The nationwide
changeover from coupons to EBT was completed in
June 2004 (USDA, 2004).

Table 7—Maximum monthly food stamp benefits
before deductions, FY 2003

Number in
household

Maximum
monthly benefit

Dollars

1 141
2 259
3 371
4 471
5 560
6 672
7 743
8 849
Each additional person +106
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Nutrition Education

Nutrition education is a relatively recent, though
increasing, emphasis in the FSP. In FY 1998, FNS
made a “renewed commitment to nutrition education”
in the FSP (and all FANPs) and established a special
staff within the agency to “refocus efforts toward
nutrition and nutrition education” (USDA/FNS,
2003Db). The focus on nutrition education as an
adjunct to the economic benefits provided by the
FSP reflects an important shift in the overarching
mission and objectives of the program. As stated

in FNS’s strategic plan for 2000-05, there is a
“growing awareness that making sure people have
enough food is not enough; people must have the
knowledge and motivation to make food choices
that promote health and prevent disease” (USDA/
FNS, 2000).

This growing awareness is based on accumulated
scientific evidence that dietary patterns are associated
with 4 of the 10 leading causes of death—coronary
heart disease, certain types of cancer, stroke, and
diabetes—and with the development of obesity and
hypertension (both of which contribute to these and
other chronic diseases) (Frazao, 1999). In addition,
diet plays an important role in several other health
conditions, including osteoporosis, iron-deficiency
anemia, and neural-tube birth defects. Most
important, low-income individuals, the target
population for the FANPs, are at increased risk of
developing many of these health problems

(U.S. Department of Health and Human Services
(HHS), 2000).

The goal of food stamp nutrition education is to pro-
mote healthy food choices and active lifestyles
among FSP participants. Four core elements have
been defined for nutrition education efforts: dietary
quality, food security, food safety, and shopping
behavior/food resource management. Although
nutrition education is still a very small part of the
overall program (less than 1 percent of total program
expenditures in FY 2002), efforts in this area have
increased substantially in the past decade. In FY 1992,
only five States applied for and received optional
funding for nutrition education activities in the

FSP, and the Federal share of the expenditure for
these activities was $661,000. In FY 2002, 48 States
had approved nutrition education plans, and Federal
expenditures for FSP nutrition education exceeded
$174 million (USDA/FNS, 2003b). Most of this
increase occurred after FY 1998, when FNS made a
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renewed commitment to nutrition education in the
FSP. Virtually all of the research discussed in this
chapter was conducted before the increased, and
still growing, focus on nutrition education in

the FSP.

Recent Legislative Changes

The FSP has been legislatively revised several times
since its inception, but the basic nature of the benefit
and the eligible population have remained relatively
stable. As mentioned, the PRWORA legislation of
1996 placed a time limit on benefits for ABAWD:.
ABAWDS can receive benefits for only 3 months in a
36-month period unless they are working or are partic-
ipating in certain types of qualified work experience or
workforce programs. States can get approval to exempt
ABAWDs from work requirements in designated geo-
graphic areas, however, and the legislation provides
for other types of exemptions. In addition, PRWORA
made most legal immigrants ineligible for the FSP, but
such households accounted for only a small percentage
of all recipients, and later legislation in 1998 restored
benefits to many of them. Other changes include the
introduction and expansion of employment-related
requirements for various types of households and the
replacement of food stamp coupons with electronic
benefit transfers.

More recently, the Food Stamp Reauthorization Act of
2002 included several provisions to improve access to
the FSP and simplify program administration. The
2002 Act removed the prohibition on benefits for sev-
eral categories of legally resident aliens, including
children, elderly or disabled people, and others legally
residing for 5 years. To make benefits more responsive
to household circumstances, the 2002 Act modified the
standard deduction applied to income when determin-
ing benefits, so that the deduction is scaled to family
size and indexed to inflation. The 2002 Act also
authorized a transitional benefit alternative (TBA) for
households leaving TANF and wider use of semiannu-
al income reporting. Several provisions of the act give
States more flexibility and encourage efforts to pro-
mote FSP access. Most notably, the act lowered the
standards for benefit accuracy, replacing the system of
enhanced matching tied to payment accuracy with
bonuses for a broader range of performance objectives.
Finally, the 2002 Act repealed the requirement of
PRWORA that EBT systems be cost-neutral (that is,
no more expensive than the inflation-adjusted cost of
paper coupon issuance).

Economic Research Service/USDA

Assessing Impacts of the
Food Stamp Program

FSP benefits are expected to directly affect household
food expenditures. By increasing food expenditures,
the FSP is expected to increase the nutrients available
to participating households, and therefore the nutrient
intake of individuals in those households. Through this
path, the FSP may improve other nutrition and health
outcomes, such as food security, birthweight, and iron
status.

This chapter summarizes existing research on the
impact of the FSP in each of these areas. Three basic
approaches have been used to assess FSP impacts on
nutrition- and health-related outcomes:

e Participant vs. nonparticipant designs that compare
mean outcomes.

* Dose-response analysis of the effect of the FSP per
dollar of benefits.

¢ Cashout demonstrations that estimate the impact of a
single component of the FSP (the use of coupons) to
obtain lower-bound estimates of impacts.

As described in chapter 2, dose-response analysis is a
variant of the “classic” participant vs. nonparticipant
design. Each of these research approaches, and their
relative strengths and weaknesses, is now discussed.

Participant vs. Nonparticipant Comparisons

Several studies have estimated impacts of the FSP by
comparing outcomes for FSP participants and nonpar-
ticipants. These studies generally (but not always)
compared FSP participants and FSP-eligible nonpartic-
ipants, so that the comparison was limited to people
with similar incomes. The comparison is done with
multivariate analysis to control for the characteristics
of FSP participants and nonparticipants. An indicator
of FSP participation captures the direct impact of the
FSP—that is, the difference in outcomes between FSP
participants and nonparticipants that is unexplained by
other characteristics.

Comparisons between FSP participants and income-
eligible nonparticipants yield direct estimates of the
impacts of the FSP. As discussed in chapter 1, howev-
er, such estimates are subject to selection-bias prob-
lems because unmeasured characteristics of FSP par-
ticipants may be correlated with both FSP participation
and the outcomes of interest. For example, households
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choosing to participate in the FSP may give food
expenditures higher priority (compared with house-
holds choosing not to participate) even in the absence
of the program. In this case, participant vs. nonpartici-
pant comparisons would overstate the impact of the
FSP, attributing higher food expenditures to FSP par-
ticipation when, in fact, households participating in
FSP have higher food expenditures even in the absence
of the program. Conversely, participant vs. nonpartici-
pant comparisons could understate the impact of the
FSP if FSP households are especially needy in unmea-
sured ways that are unrelated to food (for example,
high medical expenses). Such households, in the
absence of the FSP, would spend less on food than
otherwise-similar nonparticipant households.

Several studies, including most of the more recent
ones, have used econometric techniques to attempt to
control for selection bias in estimating program
impacts. The standard approach is to identify and con-
trol for variables (instruments) that affect FSP partici-
pation but do not affect the outcomes of interest.
However, most FSP studies rely on national survey
data that have a limited number of potentially useful
variables. Moreover, these methods provide no guaran-
tee that bias has actually been eliminated, and few
valid instruments have been identified in the literature.

Dose-Response Analysis

A key feature of the FSP is that the benefit varies
across participating households according to estimated
need (based on the cost of the Thrifty Food Plan for a
given household size and income, minus various
exclusions and deductions). The benefit received by a
household can be as little as $10 or, in FY 2002 for an
eight-person household, as much as $838. Benefits can
vary among households of the same size because of
differences in total income, in whether income is
earned or unearned, and in deductions for housing,
child care, and medical expenses.

Several researchers have taken advantage of the varia-
tion in FSP benefit amounts and used dose-response
analysis to identify the marginal impact of FSP bene-
fits. Dose-response studies generally estimate the
impact of the FSP based on variations in benefits and
impacts among participants only, ignoring nonpartici-
pants entirely. The overall impact of the FSP is esti-
mated as the impact per dollar of FSP benefits multi-
plied by the average FSP benefit. This approach
arguably removes a major source of selection bias
because the implicit comparison group is households
that have chosen to participate in the FSP but are
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receiving zero benefits, rather than nonparticipants.
Alternatively, nonparticipants may be included in the
analysis (with zero benefits). In this case, the coeffi-
cient on the FSP participation indicator, if included in
the model, indicates the presence of selection bias.?!

Dose-response analysis is not, however, a panacea.
First, functional form is crucial. Because no FSP par-
ticipants actually receive zero benefits, this approach
relies on the researcher’s ability to extrapolate the rela-
tionship from very low observed benefit levels down
to zero. As will be seen later in this chapter, alternative
functional form assumptions can lead to different esti-
mates of FSP impacts.

Second, some selection bias may remain because those
households that choose to participate when the “dose”
is low—that is, households that receive only a small
FSP benefit—may be unlike households that partici-
pate in order to receive a large benefit. This difference
seems a less serious matter, however, than the potential
differences between participants and nonparticipants.

Similarly, unmeasured household characteristics likely
affect both the FSP benefit and food expenditures (as
well as other outcomes). When households that have the
same measured characteristics but different FSP benefits
are compared, one is tempted to think of the compari-
son as an experiment in which Household A, which is
essentially similar to Household B, receives more food
stamps and spends some amount more on food as a
consequence. However, if the reason Household A is
getting more food stamps than Household B is that
Household A is receiving an excess shelter cost deduc-
tion while Household B is living in a rent-free situa-
tion, one cannot expect outcomes absent the FSP to be
the same for both households.

Despite these caveats, dose-response analysis holds
promise for assessing the impact of the FSP. While this
approach is not as strong as randomly assigning FSP
benefits to households, dose-response analysis is
stronger than participant vs. nonparticipant compar-
isons because it is less subject to (although not free
from) selection-bias problems.

Lselection bias may be said to occur if the expected value of the outcome
absent the FSP, conditional on the other variables in the model, is different
for FSP participants than for nonparticipants. Omitting an indicator of FSP
participation from the specification when it should be present (i.e., when
outcomes would be different even in the absence of the program) subjects
the coefficient on the FSP benefit amount to an omitted-variables bias that
is proportional to the true coefficient on FSP participation.
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Chapter 3: Food Stamp Program

Cashout Demonstrations

The FSP provides to eligible households monthly cash
value benefits, which can be spent only for food. In
the cashout demonstrations, participating households
were given checks rather than food stamp coupons,
eliminating the restriction that benefits can be spent
only for food. Impacts of cashout can be interpreted as
lower-bound estimates of the FSP impact, correspon-
ding to the effects of just one program component—
namely, the earmarking of benefits.??

Lower-bound estimates would not be particularly useful,
given the many available estimates of the impacts of the
FSP as a whole, except that two of the cashout demon-
strations were randomized experiments. If these studies
find that coupon recipients spend significantly more on
food than cash-benefit recipients, the conclusion (without
fear of selection bias) is that the FSP does affect food
expenditures. Moreover, if the measured difference is,
say, $0.20 per dollar of benefits, the conclusion is that the
effect of food stamp coupons on household food expendi-
tures is at least $0.20 on the dollar—and, in fact, that it is
at least $0.20 more on the dollar than the presumably
positive effect on food expenditures of ordinary income.
Similarly, the effect of cashout on household nutrient
availability, as measured in the two randomized experi-
ments, may represent the effect of the FSP in general.

Food Expenditures

The FSP is virtually certain to result in increased food
purchases, if for no other reason than that the program
increases participating households’ incomes and the
income elasticity for food is positive. That is, increas-
ing a household’s income by $1,000 per year would
always be expected to increase its food expenditures
by some fraction of that amount.

Economists have debated whether giving households
coupons that must be spent on food consumed at home
is more effective at increasing food expenditures than
simply giving them a non-earmarked income supple-
ment. (See, for example, Southworth, 1945; Senauer and
Young, 1986; Moffitt, 1989.) A simple theory of rational
behavior implies that coupons should have the same
effect as cash because households can use the coupons to
free up the money they would otherwise have spent on
groceries. Nonetheless, a substantial body of evidence

22The households still may have treated these benefits as lightly ear-
marked because they were formally identified as a food assistance benefit.
If so, the cashout impacts are an even lower underestimate of the total
impact of the FSP.
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shows that coupons are more effective than cash in
increasing food expenditures. This idea is often
expressed in terms of the marginal propensity to spend
on food, or MPS_.23 This quantity represents the increase
in food expenditures per dollar increase in income. The
MPS_ has been found to vary between different types of
income, being higher for food stamps than for other
sources. Explanations for this difference are as follows:

* For some households, the amount of the benefit is
greater than desired food expenditures. These house-
holds are “constrained” because they are unable to
spend food stamp benefits on nonfood items, MPS_=1.

¢ |In multiple-adult households, food stamps are under
the control of the “food manager” in the household,
while a cash benefit can be co-opted by other adults
to purchase other items.?*

* When food stamp benefits are received as a lump sum
at the beginning of the month, the household has many
urgent and competing needs. The food stamps can be
used only for food, and so are promptly spent for
food.?> An equivalent cash benefit received at the
beginning of the month, in contrast, might be spent in
part on other things, such as health insurance or rent.
As the month proceeds, the household cannot go with-
out food altogether, so more non-food-stamp income is
allocated for this purpose, even though the household
spent heavily on food at the beginning of the month.

* Because food stamps are a steady and reliable income
source for low-income households, they are treated as
“permanent income.”?® Hence, they have more power

#3some authors use the notation MPC,. (marginal propensity to consume
food). This refers not to the consuming (or eating) of food, but to households
allocating their income to consumption goods of various kinds instead of to
savings. To avoid any confusion, the MPS__ notation is used here.

24This explanation was tested using data from the San Diego cashout
experiment by comparing impacts between one- and multiple-adult house-
holds (Breunig et al., 2001). The “food manager” hypothesis would suggest
that cashout would reduce food expenditures by a greater amount in multi-
ple-adult households, which was indeed found to be the case. The authors
remark that although the household as a whole is unconstrained in its food
expenditures, one of the adults may be constrained if he or she does not
spend anything on food. Giving the household cash instead of food stamps
leads to the constrained adult’s controlling a greater fraction of the house-
hold’s resources.

3A study in Reading, PA, found that food stamp recipients using elec-
tronic benefits transfers spent 19 percent of their monthly benefits on the
day of issuance and 70 percent within the first week (Bartlett and Hart,
1987). Quite similarly, a more recent study in Maryland found that recipi-
ents spent 23 percent of their benefits on the day of disbursement and 71
percent within the first week (Cole, 1997).

%6permanent income refers to normal or expected income over a long
period of time. Current income is the sum of permanent income and (posi-
tive or negative) transitory income (see Friedman, 1957).
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to affect routine and nonpostponable expenditures like
food than do income sources that fluctuate greatly.

* Finally, the psychological effect of earmarked bene-
fits cannot be ignored. It seems to be human nature
not to treat food stamps in the same way as cash.
When constrained to spend a certain minimum
amount on food, even if the constraint is not bind-
ing, households evidently end up allocating more of
their budget to food.?’

Research Overview

Since the mid-1970s, dozens of researchers have investi-
gated the impact of the FSP on household food expen-
ditures. The literature search identified 32 such studies
completed since 1973. Key characteristics of these
studies are summarized in table 8. Studies have been
classified by the three alternative research approaches
discussed above: participant vs. nonparticipant com-
parisons (Group I), dose-response estimates of the
MPS_ (Group I1), and cashout demonstrations (Group
I11). Participant vs. nonparticipant and dose-response
studies are further subdivided by data source (national
survey data or State and local studies). Cashout studies
are separated on the basis of design (randomized
experiment (“pure” cashout) or quasi-experiment).

Of the 32 studies, 7 used participant vs. nonparticipant
comparisons to estimate the impact of the FSP on
household food expenditures, 20 used dose-response
analyses to estimate the marginal impact of FSP bene-
fits, and 5 estimated impacts of food stamp cashout.?®
In addition to varying in the basic research approach,
these studies varied with respect to data source, defini-
tion and measurement of food expenditures, and model
specification. With just a few exceptions (Kisker and
Devaney, 1988; Lane, 1978), researchers used some
form of multivariate modeling in their analysis.

Five of the seven participant vs. nonparticipant studies
are based on secondary analyses of data collected in
national surveys, including the Nationwide Food

27 classic example of the effect of earmarking is the difference in
behavior between a person who loses a $40 concert ticket and a person
who loses $40 en route to buying a concert ticket. The loss of the ticket
(earmarked) is much more likely to result in the person’s forgoing the con-
cert than is the loss of the money. (This example is taken from Amos
Tversky, a cognitive psychologist who studied human-choice behavior and
the limits of the rational choice model.) Similarly, a recipient whose food
stamp benefit is cut by $40 is likely to curtail food expenditures more than
one whose cash assistance is curtailed by $40.

ZBThree of the studies in Group | also include dose-response estimates.
These studies have not been double-counted as part of the 20.
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Consumption Survey (NFCS) and the Bureau of Labor
Statistics’ Consumer Expenditure Survey (BLS-CES).
The other two studies that used participant vs. nonpar-
ticipant comparisons are based on State and local data.
Fifteen of the 20 dose-response studies used national
survey data and 5 used State and local data. Finally, two
of the five studies of food stamp cashout are based on
cashout demonstrations that used experimental designs
(in Alabama and San Diego) and three are based on
demonstrations that used quasi-experimental designs
(in Washington State, Alabama, and Puerto Rico).

Most studies of the impact of the FSP on food expendi-
tures measured household food expenditures as expendi-
tures for foods used at home, although some studies also
examined impacts on total food expenditures (food
used at home and away from home). Food stamp bene-
fits can be applied only toward food used at home, but
several authors who examined both measures conclud-
ed that FSP participation induces households to substi-
tute food at home for food away from home.

Some studies defined food expenditures as food pur-
chases during a specified period, while others also
included the value of nonpurchased food. A small
number of studies measured food expenditures as food
actually used during a particular period.

The bulk of the impact estimates are derived from
models of the form:

FOOD_EXP = b, + b, FSP + b, BENEFIT + b,
OTHER INC +b, X +u

Where:
FOOD_EXP is household expenditure on food;

FSP is an indicator of participation in the Food Stamp
Program;

BENEFIT is the size of the food stamp benefit (zero
for nonparticipants);

OTHER INC is the amount of other income available
to the household; and

X is a vector of household characteristics.

Three main variations on this model have been used:
Models may include FSP, BENEFIT, or both. Four of
the seven participant vs. nonparticipant studies esti-
mated models with FSP but not BENEFIT, and three
of these studies included both FSP and BENEFIT. Half

Economic Research Service/USDA
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Table 8—Studies that examined the impact of the Food Stamp Program on household food expenditures

Study

.
Data source

Measure of
expenditures

Population
(sample size)

Design

Measure of
participation

Analysis method

Group IA: Participant vs. nonparticipant comparisons—Secondary analysis of national surveys

Hama and 1977-78 At-home FSP-eligible Participant vs. Participation dummy Simultaneous food
Chern (1988) NFCS elderly Nonpurchased food households with nonparticipant expenditure/nutrient
supplement included elderly members availability equation
Per person per week (n=1,454)
Kisker and 1979-80 NFCS-LI At-home FSP-eligible Participant vs. Participation dummy Bivariate t-tests
Devaney (1988) Nonpurchased food households nonparticipant
included (n~2,900)
Per ENU per week
Basiotis et al. 1977-78 NFCS-LI At-home FSP-eligible Participant vs. Participation dummy Multivariate regression
(1983) Nonpurchased food households nonparticipant
included (n=3,562)

Per household per week

Price (1983) 1973-74 BLS-CES At-home All households Participant vs. Participation dummy; Multivariate regression
Purchased food only (n=10,359) nonparticipant; benefit amount
Per equivalent also dose-
adult per week response
Salathe (1980) 1973-74 BLS-CES At-home, away, total FSP-eligible Participant vs. Participation dummy; Multivariate regression
Purchased food only households nonparticipant; benefit amount
Per person per week (n=2,254) also dose-
response

Group IB: Participant vs. nonparticipant comparisons—State and local studies

Lane (1978) Kern County, CA At-home FSP-eligible Participant vs. Participation dummy Bivariate comparisons
(1972-73) Nonpurchased food households nonparticipant based on proportion of
included (n=329) income spent on food
Per person per month
West et al. (1978)  Washington State At-home FSP-eligible Participant vs. Participation dummy; Weighted multivariate
(1972-73) Nonpurchased food households with nonparticipant; bonus amount regression
included child age 8-12 also dose4-
Per equivalent (n=332) response

adult per month

See notes at end of table.
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Table 8—Studies that examined the impact of the Food Stamp Program on household food expenditures—Continued

Study

.
Data source

Measure of
expenditures

Population
(sample size)

Design

Measure of
participation

Analysis method

Group Il A: Dose-response estimates—Secondary analysis of national surveys

Kramer-LeBlanc
etal. (1997)

1989-91 CSFII

At-home, total
Purchased food only
Per household per week

FSP participant
households
(n=790)

Dose-response

Benefit amount

Multivariate regression

Levedahl (1991)

1979-80 NFCS-LI

At-home, total
Purchased food only

FSP participants
who used all their
food stamps

Dose-response

Bonus value

Multivariate regression

(n=1,210)
Fraker et al. 1985 CSFII Expenditures on food FSP- and WIC- Dose-response Participation dummy; Multivariate regression
(1990) during previous 2 eligible households benefit amount

months (n=515)
Devaney and 1977-78 NFCS-LI Aided recall of food FSP-eligible Dose-response Participation dummy; Multivariate regression
Fraker (1989) used in last 7 days households bonus value
(n=4,473)
Basiotis et al. 1977-78 NFCS-LI At-home FSP-eligible Dose-response Participation dummy; Simultaneous equations
(1987) Nonpurchased food households bonus value for food cost/nutrient
included (n~3,000) availability/nutrient intake
Per household per week relationship
Senauer and 1978 PSID At-home FSP participant Dose-response Bonus value Multivariate regression
Young (1986) Purchased food only households
Per household per (n=573)
month
Smallwood and 1977-78 NFSC-LI At-home FSP-eligible Dose-response Participation dummy; 2-equation selection-
Blaylock (1985) Purchased food only households expected weekly bias model
Per person per week (n=3,582) bonus value
West (1984) 1973-74 BLS-CES At-home, away, total FSP-eligible Dose-response Participation dummy; Multivariate regression
Purchased food only households bonus value
Per equivalent (n=2,407)
adult per week
Allen and Gadson  1977-78 NFCS-LI At home, away, total FSP-eligible Dose-response Bonus value Multivariate regression
(1983) Purchased food only households
Per household per week  (n=3,850)
Chen (1983) 1977-78 NFCS-LI Aided recall of food FSP participant Dose-response Participation dummy; Multivariate regression
used in last 7 days households bonus value
(n=1,809)

See notes at end of table.
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Table 8—Studies that examined the impact of the Food Stamp Program on household food expenditures—Continued

; Measure of Population Measure of
Study Data source expenditures (sample size) Design participation Analysis method
Brown et al. 1977-78 NFCS-LI Aided recall of food FSP participant Dose-response Bonus value Multivariate regression
(1982) used in last 7 days households
(n=911)
Chavas and 1972-73 BLS-CES At-home FSP-eligible Dose-response Bonus value Seemingly unrelated
Yeung (1982) Purchased food only households, regression model,

Per household per week

southern region
(n=659)

interactions between
bonus value and

. . 5
demographic variables

Johnson et al. 1977-78 NFCS-LI At-home Low-income Dose-response Participation dummy; Multivariate regression
(1981) Nonpurchased food households bonus value

included (n=4,535)

Per household per week
Benus et al. 1968-72 PSID Annual expenditures for  All households Dose-response Participation dummy; Dynamic adjustment
(1976) food used at home (n~3,300) bonus value model
Hymans and 1968-72 PSID Annual expenditures for  All households Dose-response Participation dummy; Multivariate regression

Shapiro (1976)

food used at home

(n~3,300)

bonus value

Group IIB: Dose-response estimates—State and local studies

Breunig et al.

San Diego cashout
(2001) demonstration
(1990)

At-home
Purchased food only
Per person per month

FSP participant
households
receiving coupons
(n=487)

Dose-response

Benefit amount

Multivariate regression

Levedahl (1995)

San Diego cashout
demonstration
(1990)

At-home
Purchased food only
Per person per month

FSP participant
households
receiving coupons
(n=494)

Dose-response

Benefit amount

Multivariate regression

Ranney and Counties and At-home FSP-eligible Dose-response Participation dummy; Multivariate regression
Kushman (1987) county groups in Nonpurchased food households bonus value

California, Indiana, included (n=896)

Ohio, Virginia

(1979-89)
Neenan and Polk County, FL At-home FSP participant Dose-response Participation dummy Multivariate regression
Davis (1977) (1976) Purchased food only households

Per household per (n=123)

month

See notes at end of table.
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Table 8—Studies that examined the impact of the Food Stamp Program on household food expenditures—Continued

; Measure of Population Measure of
Study Data source expenditures (sample size) Design participation Analysis method
West and Washington State At-home Households with Dose-response Bonus value Multivariate regression

Price (1976)

(1972-73)

Nonpurchased food
included

Per equivalent
adult per month

children ages 8-12°

(n=995)

Group llIA: Cashout demonstrations—Experimental design

Fraker et al.
(1992)

Alabama cashout
demonstration
(1990)

At-home, away, total
Purchased food only
and nonpurchased
food included

Per household, ENU,
and AME per month

FSP participants
(n=2,386)

Random
assignment of
participants to
check or coupon

Group membership
dummy; benefit
amount

Multivariate regression

Ohls et al. (1992)

San Diego cashout

At-home, away, total

FSP participants

Random

Group membership

Multivariate regression

demonstration Purchased food only (n=1,143) assignment of dummy; benefit
(1990) and nonpurchased food participants to amount
included check or coupon
Per household, ENU,
and AME per month
Group llIB: Cashout demonstrations—Nonexperimental design
Cohen and Washington State At-home, away, total Households Comparison of Group membership Multivariate regression
Young (1993) cashout Purchased food only participating in treatment and dummy; benefit
demonstration and nonpurchased food =~ AFDC and who . matched amount
(1990) included applied after FIP comparison
Per household, ENU, implementation counties
and AME per month (n=780)
Davis and Alabama ASSETS At-home, away, total ASSETS and Comeparison of Group membership Multivariate regression
Werner (1993) demonstration Purchased food only FSP participants treatment and dummy; benefit
(1990) Per household and (n=1,371) matched amount
AME per month comparison
counties

See notes at end of table.
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Table 8—Studies that examined the impact of the Food Stamp Program on household food expenditures—Continued

; Measure of2 Population Measure of
Study Data source expenditures (sample size) Design participation Analysis method
Beebout et al. 1977 Puerto Rico At-home, total Participant and Pre-cashout Group membership 2-equation selection-
(1985) supplement to the Nonpurchased food FSP-eligible compared with dummy; participation bias models
NFCS and 1984 included nonparticipant cashout dummy; benefit
Puerto Rico HFCS Per household and households using (1977 vs. 1984) amount
AME per week 1977 eligibility

criteria (n= 3,995)

1Data sources:
ASSETS = Avenues to Self-Sufficiency through Employment and Training Services.
BLS-CES = Bureau of Labor Statistics’ Consumer Expenditure Survey.
CSFII = Continuing Survey of Food Intakes by Individuals.
HFCS = Household Food Consumption Survey.
NFCS = Nationwide Food Consumption Survey.
NFCS-LI = Nationwide Food Consumption Survey - Low Income Supplement.
PSID = Panel Study of Income Dynamics.

2
Includes indications of whether the dependent variable corresponds to food consumed at home, food consumed away from home, or all food; whether measure(s) represent only food
purchased with cash, credit, or food stamp coupons or include the estimated dollar value of home-grown food, gifts, etc.; whether expenditures are measured per person, per household, per
adult male equivalent (AME), per equivalent adult, or per equivalent nutrition unit (ENU); and the time unit for expenditures.

Does not treat FSP as endogenous.

Eligible participants were isolated in the nonparticipant group.
Main effects were not reported.

Eligible participants not isolated in the nonparticipant group.
FIP = Family Independence Program.

N OO0 A~ W
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Chapter 3: Food Stamp Program

of the dose-response models included BENEFIT only,
and half included both FSP and BENEFIT.

When only FSP is included in the model, a direct esti-
mate of the impact of the program is obtained from the
value of b,, the coefficient on the participation
dummy. When BENEFIT is included in the model, b2
is the MPS_ out of food stamps while b, is the MPS_
out of nonfood stamp income. In models with both
FSP and BENEFIT, b, represents the impact of the
FSP on food expenditures that is independent of the
benefit level—for example, FSP nutrition education
may have a fixed effect on food expenditures regard-
less of the FSP benefit amount. Alternatively, b, may
be interpreted in these models as the selection effect,
or the expected difference in expenditures absent the
FSP (or if FSP benefit levels were zero) between indi-
viduals with similar characteristics who do and do not
choose to participate in the FSP. Some researchers
excluded this term when including nonparticipants in
their samples, risking a bias in the estimated MPSF if
there is indeed a selection effect (Kramer-LeBlanc et
al., 1997; Chavas and Yeung, 1982). Other researchers
excluded nonparticipants altogether, analyzing only
variations in benefit levels and dropping the FSP term
(Levedahl, 1995, 1991; Senauer and Young, 1986;
Neenan and Davis, 1977).

Numerous variations on these model specifications are
found in the literature. For example:

* Household expenditures on food may be dollars spent
over a particular period or the monetary value of food
consumed from household supplies during the period.

* Household food expenditures may be normalized to
account for the household’s size, age/sex composition,
meals eaten away from home, and/or economies of
scale; or alternatively, household food expenditures
that have not been normalized may be analyzed with
household size and composition included as covariates.

* Other income may be subdivided to estimate the
separate effects of different income sources on food
expenditures.

¢ The food stamp benefit and income may enter the
equation nonlinearly, for example, in quadratic or
logarithmic form.

The measure of food expenditures is often determined
by the data. For example, researchers using national
survey data often do not have a choice because avail-
able measures are limited. As shown in table 8,

42 + Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

researchers using the 1968-72 PSID were limited to
annual expenditures for food used at home, which is
not likely to be a very precise measure.

Normalization of household food expenditures to
account for household size and composition is usually
done by standardizing food expenditure on a per capita
basis, or by one of several alternatives that reflect rela-
tive nutritional needs of household members, including
“equivalent adults” (EAS), counting additional family
members less heavily because of economies of scale;
“adult male equivalents” (AMESs), counting family
members according to caloric requirements; or “equiv-
alent nutrition units” (ENUSs), counting family mem-
bers according to caloric requirements and percentage
of meals eaten at home.

Research Results

The following sections summarize findings from
research that examined the impact of the FSP on food
expenditures. The discussion addresses results, in turn,
for each of the three design/analysis approaches.

Participant vs. Nonparticipant Comparisons

Seven studies used participant vs. nonparticipant com-
parisons to directly estimate the impact of the FSP on
food expenditures. As expected, all of these studies
found that FSP participants spent more on food than did
nonparticipants (table 9). Although the studies were
conceptually similar, they varied substantially in how
they measured food expenditures. Some used money
spent on food for at-home use over the course of a week,
while others used the monetary value of food consumed
out of household supplies over a week or a month.?°
Furthermore, some studies analyzed total household food
expenditures, while others normalized household food
expenditures to account for household composition.

The numerical estimates shown in table 9 are taken
directly from the cited studies and hence vary in their
units. Some pertain to food expenditures per week, oth-
ers per month, and so on. To achieve some roughly com-
parable measure across studies, the last column in table
9 shows the estimated impacts as a percentage of food
expenditures. Depending on how the authors reported
sample characteristics, these values were calculated
either as a percentage of sample mean food expenditure
or as a percentage of the “counterfactual”—the amount
participants would have spent on food absent the FSP.

29 authors analyzing national survey data did not have a choice in this
regard. The studies conducted by Lane (1978) and West et al. (1978), how-
ever, were based on data collected specifically for this purpose.
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Hama and Chern (1988) estimated a simultaneous
model of food expenditure, but treated FSP participa-
tion as exogenous. Price (1983) estimated a model
based on nonparticipants and then compared predicted
values (evaluated at the mean values of participants’
characteristics) with participants’ actual expenditures.
Basiotis et al. (1983), Salathe (1980), and West et al.
(1978) simply used FSP participation dummies.

Four of the available studies cannot be generalized to
the FSP population as a whole. Studies by West et al.
(1978) and Hama and Chern (1988) used samples that
made up only part of the eligible population—house-
holds with children ages 8-12 and households with one
or more elderly members, respectively. In addition,
West et al. (1978) and Lane (1978) used samples that
were geographically restricted—to the State of
Washington and to a single county in California,
respectively. Findings from the studies completed by
Kisker and Devaney (1988) and Lane (1978) are limit-
ed because the authors did not estimate multivariate
models.

Although the potential for selection bias remains, the
strongest evidence in this group of studies comes from
the work done by Basiotis et al. (1983), Price (1983),
and Salathe (1980). Putting aside differences in
methodology and measurement and assuming that an
FSP household contains, on average, two people, esti-
mates from these three studies suggest that FSP partic-
ipation increases household food expenditures by $2-
$4 per week. The absolute effect corresponds to 18-20
percent of at-home food expenditures.

Dose-Response Studies

Of the 23 of the 32 identified studies, 23 used dose-
response models to study the impact of FSP participation
on household food expenditures, including the 20 studies
in Group 11 (table 8), as well as 3 studies from Group |
(Price, 1983; Salathe, 1980; West et al., 1978) that used
both direct and dose-response estimates. The dose-
response studies related food expenditures to the FSP
benefit amount, calculating the MPS__ out of food stamps.
Table 10 shows the MPSF from food stamps, as estimated

Table 9—Findings from studies that examined the impact of the Food Stamp Program
on household food expenditures using participant vs. nonparticipant comparisons

Estimated impact

As a share of food

Study Population Measure Absolute expenditures
Dollars Percent
Hama and Households with 1 or Per capita at-home food 0.64 3.7
Chern (1988) more people 65+ expenditures per week
Kisker and FSP-eligible households Money value of food used 2.49 10.8
Devaney (1988) at home per “equivalent
nutrition unit” per week
Basiotis et al. (1983) FSP-eligible households At home food cost per 3.70 20.4
household per week
Price (1983) All households Expenditures for at-home 2.01 18.2
food per week per adult
equivalent
Salathe (1980) FSP-eligible households Per capita at home food At home: 1.45 18.8
purchases per week Total: .88 9.4
Lane (1978) FSP-eligible households At home food expenditures 3.26 10.9
+ value of food in-kind, per
person per month
West et al. (1978) FSP-eligible households Value of food consumed at 5.14 13.0

with child ages 8-12

home per month per
“equivalent adult”

:
These percentages were calculated relative to either the sample mean as reported by the author (Basiotis et al., $18.11; Hama and
Chern, $17.48; Kisker and Devaney, $23.14), or the author’s estimated counterfactual value—that is, what participants would have spent
on food if they did not receive food stamps or what nonparticipants actually did spend on food (Lane, $30.00; West et al., $39.63; Salathe,

$7.71 and $9.28; Price, $11.03).
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in these studies. This table relies heavily on table IV.1 in
Fraker (1990), which summarized 17 studies.

Fraker completed a careful analysis of the bulk of this
research. He remarked that the estimates of the MPS_
varied greatly in size, ranging from 0.17 at the low end
to 0.64 and 0.86 at the high end.° The two highest
estimates are clearly outliers, since the third-highest

30The estimate of 0.64, which is from Hymans and Shapiro (1976), is not
included in table 10. Where Fraker’s table I\V.1 gave multiple estimates from
the same study, table 10 includes only the most general estimate—in this
case, the estimate from the full sample and not those from two half-samples.
The estimate of 0.69 shown in table 10 (Levedahl, 1991) was not included in
the research reviewed by Fraker.

Table 10—Findings from studies that examined the
impact of the Food Stamp Program on household
food expenditures using dose-response analyses'

Estimated MPSF

Study from food stamps
Breunig et al. (2001)? 0.40
Kramer-LeBlanc et al. (1997)2 .35
Levedahl (1995)? 26
Levedahl (1991)? .69
Fraker et al. (1990) .29
Devaney and Fraker (1989) Weighted:3 42
Unweighted: .21
Basiotis et al. (1987) A7
Ranney and Kushman (1987)2 40
Senauer and Young (1986) Pre-EPR:* .30
Post-EPR:* 26
Smallwood and Blaylock (1985) .23
West (1984) Participants: A7
Eligibles: A7
Allen and Gadson (1983) .30
Chen (1983) Pre-EPR:* 20
Post-EPR:* 23
Price (1983)2 42
Brown et al. (1982) 45
Chavas and Yeung (1982) .37
Johnson et al. (1981) 17
Salathe (1980) .36
West et al. (1978) .31
Neenan and Davis (1977) .45
Benus et al. (1976) .86
Hymans and Shapiro (1976) .29
West and Price (1976) .30°

"Adapted and expanded from Fraker (1990), table IV.1. The MPS_ is
the fraction of each additional dollar of income that is spent on food.

2These studies were not included in Fraker (1990).

8Using sample weights from the NFCS.

4EPR = Elimination of the purchase requirement.

SFraker reports this value as 0.37, citing p. 729 of West and Price.
This appears to be an error on Fraker's part. The text there reads: “The
marginal propensity to obtain food out of bonus stamp income (0.30) is
still below the average propensity of food stamp recipients to consume
out of all income (0.37).” The latter value is apparently the ratio of food
expenditures to total income for food stamp recipients. Data reported in
the article are not sufficient, however, to make this calculation directly.
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estimate is 0.47 and four other estimates are in the
range of 0.42-0.45.

Fraker goes on to explain why the two highest estimates
are so different from the others. One of the estimates,
obtained from a dynamic-adjustment model, represents
“the full long-run or steady-state responses of house-
holds to changes in food stamp (and other food subsidy)
benefits.” The other estimate is based on an unstable
model that yields vastly different estimates for two
half-samples of the data. Both estimates rely on a
measure of non-food stamp income that excludes wel-
fare and nonwelfare transfer payments but includes some
imputed income elements, and both estimates mingle
other FANP benefits (such as school lunches) with the
FSP benefit. Consequently, these two estimates can be
discounted, leaving a set of estimates “roughly evenly
distributed over the range of 0.17 to 0.47, indicating that
a $1.00 increase in the value of the food stamp benefit
of a typical recipient household would lead to addi-
tional food expenditures of between $0.17 and $0.47.”

The studies listed in table 10 span the period before and
after the elimination of the purchase requirement (EPR)
in the FSP. Before the EPR, participants were required
to use the food stamps they paid for, as well as the bonus
stamps, to purchase food. After the EPR, only the bonus
amount was given in stamps. Fraker stated that estimates
based on data collected before the EPR are likely to be
biased upward, relative to the current MPS_, because
the EPR should have led to many more participants
being unconstrained in their food purchases—that is,
treating their food stamp allotment as cash. Their
MPSF should therefore be much lower, close to that of
non-food stamp income.! Yet, Fraker notes that “the
three estimates that are based on post-EPR data range
from 0.23 and 0.29 and are only slightly toward the
low end of the distribution of all estimates.”?

Four of the more recent post-EPR estimates that were
not available to Fraker (Breunig et al., 2001; Kramer-
LeBlanc et al., 1997; Levedahl, 1995, 1991) do not
support the notion that the MPS_ has declined since
1979. Their values are 0.40, 0.35, 0.26, and 0.69,
respectively. A possible explanation for this apparent
paradox is that the EPR substantially increased partici-
pation, drawing households into the program that were

SIFraker also presents estimates of the MPS_ out of non-food stamp
income, which are not discussed here. They range from 0.05 to 0.24 and
are invariably lower than the corresponding MPS_ out of food stamps from
the same study.

32These estimates come from Chen (1983), Senauer and Young (1986),
and Fraker et al. (1990).
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not willing to spend as much on food as the purchase
requirement necessitated. These new participants
might indeed be constrained in their food purchases,
even if the constraint was removed for those who
would have participated under the old system.

All of the estimates reported in table 10 are subject to
caveats. Most studies have criticized their predecessors
and further criticism has been applied in review arti-
cles. Among the issues affecting some or all of the
estimates are the following:

¢ Early studies used data collected before 1975, when
uniform national standards for food stamp eligibility
and benefits were implemented.

* Many studies used data that are not nationally repre-
sentative samples of FSP eligibles—that is, that were
restricted to a particular geographic area or demo-
graphic subgroup.

* The functional form of the relationship between food
stamps and food expenditures may be misspecified.
(Levedahl (1991) reestimates the expenditures equa-
tion with three common functional forms plus the
one he believes is correct and gets alternative values
of the MPS, ranging from 0.29 to 0.69.)

* Many researchers identify constrained households as
those in which monthly food expenditures exceed
their allotment by no more than a small margin and
exclude these households from the analysis. No fur-
ther mention is then made of the constrained house-
holds for which, indeed, the FSP increases food
expenditures markedly.

e If, as seems plausible, FSP households have a higher
MPS_ out of non-food-stamp income than nonpartic-
ipant households, a model that includes both partici-
pants and nonparticipants and does not fully account
for selection bias will overestimate the MPS_ from
food stamps.

e Sample weights may have been used improperly (or
not at all). Devaney and Fraker (1989) found that
using weights in the NFCS nearly doubled the esti-
mated MPS_.33

331n a comment on the Devaney and Fraker (1989) paper, Kott (1990)
suggested that the effect of weights could be due to differences in the
MPS_ between low-income households that lived in high-poverty vs. low-
poverty areas, which was a sample stratifier. The latter group was under-
sampled, and if its MPS_ is substantially higher than that of the former
group, then a weighted estimate of the overall MPS_ would be higher than
the unweighted version.
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* Faulty accounting for the effects of household size
and composition on food expenditures may lead to a
biased estimate. Blaylock (1991) estimated food
expenditure elasticities of 0.778 when both food
expenditures and income were measured on a per
household basis, 0.687 when both were measured on
a per capita basis, and 0.521 when food expenditures
were measured on a basis that accounted for
economies of scale and income was measured on a
per capita basis. Assuming that the last of the cited
estimates applies, the household-based estimates are
too large by nearly 50 percent.3*

The Levedahl (1991) estimate of 0.69 is so distant
from the others that it requires further comment. In a
later article (1995), Levedahl stated:

The theoretical and empirical results presented in this paper
demonstrate that, except for the specification used by
Senauer and Young, approximations used to estimate the
food expenditure equation of food stamp recipients are mis-
specified. ...Given the availability of this specification, it
would be difficult to justify using a functional form that was
not flexible when estimating the food expenditure equation
of food stamp recipients.

The Senauer and Young specification that Levedahl
was recommending is the double-log form, which gave
Levedahl an MPS_ out of food stamps of 0.29 in his
1991 paper and 0.26 in the 1995 paper (using San
Diego cashout demonstration data). One, therefore,
can reasonably conclude that the 0.69 estimate, based
on translog specification, is an outlier.

The Cashout Demonstrations

Finally, findings from the five cashout studies (table 11)
provide lower-bound estimates of the impact of the
FSP. Included in this group are the following:

* Two studies of “pure” cashout demonstrations in
Alabama and San Diego, in which the only differ-
ence between groups was the form of the food stamp
benefit (cash vs. check).

* Two studies of other cashout demonstrations—
Alabama Avenues to Self-Sufficiency Through
Employment and Training Services (ASSETYS)
and Washington Family Independence Program

34The elasticity of food expenditures with respect to income, Mg, is the
percentage increase in food expenditures associated with a 1-percent
increase in income. If a household spends one third of its income on food,
then its MPS_ is equal to n X 1/3. Blaylock's analysis, based on the 1982
CES, used total expenditures as the measure of income and did not break
out the effects of food stamps per se.
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(FIP)—in which other programmatic changes were
made simultaneously.

® One study of the conversion in Puerto Rico from
food stamps to the cashed-out Nutrition Assistance
Program (NAP).

The impact of cashout may be interpreted as the effect
of one of the two components of food stamp benefits,
namely the coupon format. The cashout effect is a
lower bound of the total impact of the FSP because it
excludes the effect on food expenditures of giving
households more money. Note that the cashout effects
are expected to be negative: They represent the effect
of not providing benefits in coupon form.

The direct estimates of differences in food expendi-
tures provide comparisons that are free of a major
potential source of selection bias: Both check and
coupon recipients are FSP participants. Other biases

are possible, however, as the Puerto Rico study used a
pre-/post-design, with a 7-year interval, and both the
Alabama ASSETS and Washington State demonstra-
tions were based on matched treatment and compari-
son counties. The pure cashout demonstrations in
Alabama and San Diego were, however, true experi-
ments. An additional limitation of the cashout studies
is their limited generalizability. While many of the
studies discussed were based on national surveys, each
cashout evaluation reports results from a single State.

The estimated impacts on expenditures per AME or
ENU per month for food used at home range from
-$0.34 (Alabama “pure” cashout) to -$25 (Alabama
ASSETS).* In percentage terms, the range is from
-0.3 to -21.9 percent. It is generally acknowledged that

$Estimate based on 4.3 weeks per month. Results are discussed on an
AME or ENU basis, so the Puerto Rico study can be included in the
comparison.

Table 11—Findings from studies that examined the impact of food stamp cashout on

household food expenditures

Study/demonstration
Fraker Ohls Beebout
Cohen and Davis and etal. etal. etal.
Young Werner (1992)/ (1992)/ (1985)/
(1993)/ (1993)/ Alabama San Diego Puerto Rico
Washington Alabama (pure (pure (FSP
Estimated impact (FIP) (ASSETS) cashout) cashout) conversion)
On purchased food used at home per
household per month:
Absolute (do”ars) -28.08 -56.44 2.66 -22.25
Percent -12.1 -26.8 11 -7.5
On purchased food used at home per
AME/ENU
per month: -22.12 -25.43 -.34 -9.39 -2.95
Absolute (do”ars) -17.2 -21.9 -3 -6.9 -2.4
Percent
On total food expenditures per household
per month:
Absolute (do”ars) -25.60 -54.47 2.16 -23.85
Percent -7.3 -23.6 9 -7.3
On total food per AME/ENU per month:
Absolute (do”ars) -26.62 -23.62 -.99 -10.98 -1.00
Percent -13.4 -18.5 -7 -7.3 -5
On MPS, out of food stamp benefits .01 -17 -.06

Notes:
AME = Adult Male Equivalent.

ASSETS = Avenue to Self-Sufficiency through Employment and Training Services.

ENU = Equivalent Nutrition Unit.
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the Puerto Rico conversion and the Alabama “pure”
cashout demonstration were not realistic tests of the
differences between checks and coupons. In Puerto
Rico, food stamps were used as a second currency
even before the changeover, so they were, in a sense,
already cashed out. In Alabama, the issues were that
cashout was introduced with little publicity as a short-
term demonstration, and food assistance was issued as
a separate check that was not combined with AFDC.
Hence, check recipients were still likely to treat their
food stamp benefits as earmarked for food. The San
Diego result, an impact of -$9.39 (-6.9 percent), seems
the strongest, being unconfounded with other changes
and based on an experimental design.

Four of the five studies reviewed also estimated
impacts on total food expenditures. The estimated
impacts were quite similar to those for food at home,
indicating that offering food stamps as coupons rather
than cash reduces expenditures on food away from
home only slightly, if at all.

The authors of three of the cashout studies also estimat-
ed the MPS_ for food stamp checks vs. coupons. The
difference between the two estimates is again a lower-
bound estimate of the impact of the FSP. These differ-
ences were quite small in Puerto Rico and the “pure”
cashout demonstration in Alabama, but an impact of
0.17 was found in San Diego. Because of its strong
design, the San Diego study settles, in the affirmative,
the question of whether the FSP increases food expen-
ditures more than would a cash grant. As an aside, the
MPS_ for food stamp coupons, per se, was estimated
as 0.28 in this study, typical of other estimates.

Household Nutrient Availability

Most studies that examined nutrition-related impacts
of the FSP, especially the more recent ones, focused on
impacts on the dietary intake of individuals residing in
FSP households. A smaller number of studies exam-
ined nutrient availability at the household level. These
two outcomes are logically sequential. The hypothesis
is that the FSP benefit leads to increased food spend-
ing, which leads to increased household nutrient avail-
ability, which, in turn, leads to increased intake by
individual household members. This section focuses
on the middle, or household, link in this chain.

As discussed in the preceding section, FSP participa-
tion definitely leads to an increase in food expendi-
tures. One would suppose that, by spending more on
food, households would increase the availability of

Economic Research Service/USDA

food energy and at least some nutrients. This seeming-
ly obvious effect may not occur for several reasons,
however, particularly for nutrients that are in short
supply. Participating households may increase expen-
ditures on food in ways that actually reduce the avail-
ability of some nutrients, for example, by choosing
foods that are convenient or especially palatable, but
lower in nutrients.3 They may also purchase more
expensive forms of the same food, resulting in no net
gain in nutrients. In addition, nonparticipants may
obtain more of their food from nonpaid sources, such
as friends, relatives, soup Kkitchens, and food pantries
(Gleason et al., 2000).

Moreover, even if increased food expenditures lead to
increased nutrient availability, there is no guarantee
that this effect will be consistently positive. For exam-
ple, increased expenditures may lead to greater avail-
ability of nutrients and food components that
Americans consume to excess, including fats, choles-
terol, sodium, and added sugars.

Assessment of household nutrient availability is based
on detailed records of household food use for an
extended period, usually 1 week. Information on quan-
tities of food withdrawn from the household food sup-
ply is translated into nutrient equivalents to represent
the amount of food energy and nutrients available to
household members. Although household nutrient
availability thus excludes the nutrient content of food
consumed away from home, it is still an important
measure because the FSP is intended to have its bene-
ficial effects specifically through improving in-home
food consumption.

The amount of energy and nutrients available is evalu-
ated relative to the Recommended Dietary Allowances
(RDASs) and the household’s size and composition.
Household nutrient requirements are generally defined
based on AMEs, which take into consideration the
number of individuals in the household and their dif-
fering nutrient requirements based on age, gender, and
pregnancy/lactation status, or ENUs, which further
adjust for the number of meals each family member
eats at home and the number of meals served to guests.

Research Overview

The literature search identified 14 studies that exam-
ined the impact of the FSP on household nutrient
availability (table 12). All but three of these studies
(Bishop et al., 2000; Devaney and Moffitt, 1991;

363ee, for example, Prato and Bagali (1976).
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Table 12—Studies that examined the impact of the Food Stamp Program on household availability of food energy and nutrients

Study

Data source'

Data collection
method

Population
(sample size)

Design

Measure of
participation

Analysis method

Group IA: Participant vs. nonparticipant comparisons—Secondary analysis of national surveys

Hama and 1977-78 Aided recall for food use ~ FSP-eligible Participant vs. Participation dummy Simultaneous food
Chern (1988) NFCS elderly from household supply households with nonparticipant expenditure/nutrient
supplement (7 days) elderly members availability equation
(n=1,454)
Kisker and 1979-80 NFCS-LI Record of household FSP-eligible Participant vs. Participation dummy Bivariate t-tests
Devaney (1988) food use (7 days) households nonparticipant
(n~2,900)
Allen and 1977-78 NFCS-LI Aided recall for food use  FSP-eligible Participant vs. Participation dummy Multivariate regression
Gadson (1983) from household supply households nonparticipant
(7 days) (n=3,850)
Basiotis et al. 1977-78 NFCS-LI Aided recall for food use ~ FSP-eligible Participant vs. Participation dummy Multivariate regression
(1983) from household supply households nonparticipant
(7 days) (n=3,562)
Scearce and 1972-73 BLS-CES Food category amount FSP-eligible, Participant vs. Participation dummy Multivariate regression
Jensen (1979) and expenditure diary southern region nonparticipant
(n=1,360)
Group IB: Participant vs. nonparticipant comparisons—Local studies
Lane (1978) Kern County, CA 24-hour recall of food FSP-eligible Participant vs. Participation dummy Bivariate comparisons
(1972-73) consumed at home households nonparticipant
(n=329)

Group lI: Dose-response estimates—Secondary analysis of national surveys

Devaney and 1979-80 NFCS-LI Record of household FSP-eligible Dose-response Benefit amount Multivariate regression;
Moffitt (1991) food use (7 days) households selection-bias models
(n=2,925)

Basiotis et al. 1977-78 NFCS-LI Aided recall for food use  FSP-eligible Dose-response Participation dummy; Simultaneous equations
(1987) from household supply households bonus value for food cost/nutrient

(7 days) (n~3,000) availability/nutrient intake

relationship

Johnson et al. 1977-78 NFCS-LI Aided recall for food use  Low-income Dose-response Participation dummy; Multivariate regression
(1981) from household supply households bonus value

(7 days) (n=4,535)

See notes at end of table.

Continued—
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Table 12—Studies that examined the impact of the Food Stamp Program on household availability of food energy and nutrients—Continued

Data collection

Population

Measure of

Study Data source’ method (sample size) Design participation Analysis method
Group lllIA: Cashout demonstrations—Experimental design
Bishop et al. Alabama cashout 7-day food use from Alabama FSP Random Group membership Stochastic dominance
(2000) demonstration records and recall participants assignment of dummy methods

(1990) and (n=2,184) participants to

San Diego cashout check or coupon

demonstration San Diego FSP

(1990) participants

(n=935)

Fraker et al. Alabama cashout 7-day food use from FSP participants Random Group membership Multivariate regression
(1992) demonstration records and recall (n=2,386) assignment of dummy; benefit

(1990) participants to amount

check or coupon

Ohls et al. (1992)

San Diego cashout
demonstration
(1990)

7-day food use from
records and recall

FSP participants
(n=1,143)

Random
assignment of
participants to
check or coupon

Group membership
dummy; benefit
amount

Multivariate regression

Group lliIB: Cashout demonstrations—Nonexperimental design

Cohen and
Young (1993)

Washington State
cashout
demonstration
(1990)

7-day food use from
records and recall

Households
participating in
AFDC and who
applied after FIP®
implementation
(n=780)

Comparison of
treatment and
matched
comparison
counties

Group membership
dummy; benefit
amount

Multivariate regression

Beebout et al.
(1985)

1977 Puerto Rico
supplement to the
NFCS and 1984
Puerto Rico HFCS

7-day food use from
records and recall

Participant and
FSP-eligible
nonparticipant
households using
1977 eligibility
criteria (n= 3,995)

Pre-cashout
compared with
cashout

(1977 vs. 1984)

Group membership
dummy; participation
dummy; benefit
amount

2-equation selection-
bias models

:
Data sources:

BLS-CES = Bureau of Labor Statistics’ Consumer Expenditure Study.

HFCS = Household Food Consumption Survey.

NFCS = Nationwide Food Consumption Survey.

NFCS-LI = Nationwide Food Consumption Survey - Low Income Supplement.
Does not treat FSP as endogenous.
FIP = Family Independence Program.
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Scearce and Jensen, 1979) were included in the previ-
ous section on impacts on food expenditures. Six of
the identified studies (Group 1) used participant vs.
nonparticipant comparisons. Five of these studies used
national survey data, and one used local data. Group 11
includes three dose-response studies, all of which are
based on secondary analysis of national survey data.

The studies in Groups | and I, most of which are
described in Fraker’s (1990) excellent review, employed
a variety of modeling approaches. Some used structural
models that estimated the FSP effect on expenditures
and then the effect of expenditures on nutrient availabili-
ty. Other researchers estimated reduced-form models,
treating nutrient availability as a function of FSP bene-
fits without regard to any intermediate mechanisms.

Group 11 includes the four cashout demonstrations
described previously, as well as a more recent study
that involved secondary analysis of data from the
Alabama and San Diego demonstrations.®” As
described in the preceding section, two of the cashout
studies used random assignment (Fraker et al., 1992;
Ohls et al., 1992), one used matched treatment and
control groups (Cohen and Young, 1993), and one
used a pre-/ post-design to compare households in
Puerto Rico before and after the FSP was cashed out
(Beebout et al., 1985). Of the two randomized experi-
ments, the San Diego study (Ohls et al., 1992) is gen-
erally considered to be the strongest because it did not
suffer from implementation problems encountered in
the Alabama study (Fraker et al., 1992).

The estimation approach for the San Diego, Alabama,
and Washington cashout studies was to compare
regression-adjusted mean nutrient availability for
households in the treatment and control or comparison
groups. In the Puerto Rico cashout study, a structural
modeling approach was used to estimate the effect of
cashout on expenditures and then the effect of expen-
ditures on nutrient availability (Beebout et al. 1985).

In interpreting findings from the cashout studies, one
should remember that these studies were designed to
measure only the effect of the form of the FSP benefit—
food coupons or cash—rather than the full program
impact, including the dollar value of the benefit and
the form in which it was delivered. The randomized

37Excluded from this table is a recent study of food security and nutrient
availability by Cohen et al. (1999). The authors analyzed only variations in
nutrient availability among participant households, so program impacts
could not be estimated.
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design used in the San Diego study, in particular,
makes that study’s evidence particularly powerful
when it indicates positive impacts. If one program
component has a positive impact, then the program as
a whole must have a positive impact. However, when
no significant impact is detected, one cannot conclude
that the overall program has no impact.

With the exception of the cashout studies, all of the
studies that examined the impact of the FSP on house-
hold nutrient availability are based on data that were
collected between the early 1970s and 1980. Applying
findings from these studies to today’s FSP population
must be done with some caution.

Although the same general caution can be raised about
research on food expenditures, a compelling argument
can be made that impacts on nutrition-related out-
comes are more sensitive to temporal considerations
than impacts on food expenditures. For example, the
American food supply has changed dramatically in the
past 20-25 years, with important implications for both
nutrient availability and individual dietary intake.
Americans are eating substantially more grains than
they were two decades ago, particularly refined grains,
as well as record-high amounts of caloric sweeteners
and some dairy products, and near-record amounts of
added fats (Putnam and Gerrior, 1999).

In addition to myriad new products in the market and
changes in food enrichment policies and standards
over time, a number of sociodemographic trends may
have influenced food-purchasing behaviors. These
trends include, for example, a rise in the amount of
food eaten away from home, smaller households, more
two-earner and single-parent households, an aging
population, and increased ethnic and racial diversity
(Putnam and Gerrior, 1999).

The data on household nutrient availability are also
subject to the limitations that affect much of the avail-
able research on nutrition-related impacts of FANPs,
as discussed in chapter 2. In assessing impacts on
household nutrient availability, most researchers used
the “more is better” approach that was the state of the
art at the time. However, increased availability of ener-
gy or nutrients at the household level may or may not
influence the likelihood that individual household
members consume adequate diets. And, in the case of
food energy, fat, cholesterol, and sodium, increased
availability may not be a positive effect. (Only one
study examined impacts on the availability of fat, and
none looked at availability of cholesterol or sodium.)
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Finally, two features of data on household nutrient
availability tend to impart a substantial amount of
measurement error to the estimates. First, the transla-
tion of foods into nutrients is only an approximation.
Second, the samples of data on foods withdrawn from
stocks and used are small and subject to sampling vari-
ability. These characteristics may obscure differences
between participant and nonparticipant households.

Research Results

Table 13 summarizes findings of studies that examined
the impact of the FSP on household nutrient availabili-
ty. The table focuses on the question of whether the
FSP had any statistically significant impact on the
availability of a given nutrient and does not present
information on the estimated amount of the FSP
impact. Because one cannot assume that increased
food expenditures automatically translate into
increased availability of any particular nutrient, the
first and most important question is whether any sig-
nificant effect exists. In addition, the variety of ways
in which individual study authors analyzed and report-
ed nutrient impacts makes finding a common metric
for characterizing results difficult.

Table 13 is divided into four sections: food energy and
macronutrients, vitamins, minerals, and summary
measures. The text follows this general organization,
but discusses findings for vitamins and minerals in one
section.

In the interest of providing a comprehensive picture of
the body of research, both significant and nonsignifi-
cant results are reported in table 13 and in all other
“findings” tables. As noted in chapter 1, a consistent
pattern of nonsignificant findings may indicate a true
underlying effect, even though no single study’s results
would be interpreted in that way. Readers are cau-
tioned, however, to avoid the practice of “vote count-
ing,” or adding up all the studies with particular
results. Because of differences in research design and
other considerations, findings from some studies merit
more consideration than others. The text discusses
methodological limitations and emphasizes findings
from the strongest studies. In this case, the greatest
weight is given to the study by Devaney and Moffitt
(1991) (shown in the table, as with all the studies, by
primary author’s name (Devaney, 1991). This is the
only non-cashout study that is based on data collected
after the elimination of the purchase requirement. In
addition, the study used a dose-response model to
assess FSP impacts, an approach less prone to problems
of selection bias than participant vs. nonparticipant
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comparisons. The authors included tests of selection-
bias adjustment models and found that these had little
effect on their results.

Substantial weight is also given to significant findings
from the San Diego cashout study (Ohls et al., 1992).
Nonsignificant findings from this study are not given
the same weight because, as previously noted, the
cashout studies assessed the impact of the form of the
FSP benefit rather than of the overall program. Thus,
the absence of a significant effect in the cashout stud-
ies does not provide convincing evidence than an
effect does not exist.

Food Energy and Macronutrients

Findings from the strongest available research suggest
that FSP participation increases the amount of food
energy available at the household level. The San Diego
cashout study found a significant effect of food stamp
coupons on the availability of food energy, whether
measured as mean percentage of the Recommended
Energy Allowance (REA) or as the percentage of
households that had less than 100 percent of the REA
for energy available in the household food supply
(Ohls et al., 1992). Devaney and Moffitt (1991) report-
ed similar results.

Overall findings for the availability of protein (in
absolute terms, not as a percentage of total food ener-
gy) were quite similar. Both Devaney and Moffitt
(1991) and Ohls et al. (1992) found that the FSP sig-
nificantly increased protein availability. Three of the
four other studies that assessed protein availability
reported similar results. The only exception was the
Alabama cashout study in which implementation was
weak (Fraker et al., 1992).

Allen and Gadson (1983) conducted the only study to
examine availability of carbohydrates and fat, and they
did so in absolute terms rather than as a percentage of
total food energy. They found that the FSP significant-
ly increased the availability of both nutrients at the
household level.

Given the age of most of the available studies, the
paucity of information about the impact of the FSP on
the relative availability of carbohydrates and fat is not
surprising. Until the 1990s, almost all empirical
research on FANPs focused on nutritional adequacy.
Since that time, studies have begun to focus on nutri-
tional concerns related to overconsumption of fat, sat-
urated, fat, cholesterol, and sodium, and/or on food
consumption patterns (for example, consumption of
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Table 13—Findings from studies that examined the impact of the Food Stamp Program on household availability of

food energy and nutrients

Significant impact

No significant impact

Significant impact

Outcome More energy/nutrients available

More energy/nutrients available Less energy/nutrients available

Less energy/nutrients available

Food energy and macronutrients

All households

Cohen (1993) [1 State; CO]
Ohls (1992) [1 city; CO]
Devaney (1991) [national; D-R]
Basiotis (1983) [national; D-R]
Allen (1983) [national; P-N]
Johnson (1981) [national; D-R]

Food energy

All households
Bishop (2000) [Alabama; CO]
Fraker (1992) [1 State; CQO]
Beebout (1985)

[Puerto Rico; CO]
Scearce (1979) [national; P-N]

All households
Bishop (2000) [San Diego; CO]

Elderly
Hama (1988) [national; P-N]
Protein All households All households
Cohen (1993) [1 State; CO] Fraker (1992) [1 State; CO]
Ohls (1992) [1 city; CQO]
Devaney (1991) [national; D-R]
Allen (1983) [national; P-N]
Scearce (1979) [national; P-N]
Carbohydrates All households
Allen (1983) [national; P-N]
Fat All households
Allen (1983) [national; P-N]
Vitamins
Vitamin A All households All households

Devaney (1991) [national; D-R]
Allen (1983) [national; P-N]

Cohen (1993) [1 State; CO]
Fraker (1992) [1 State; CQO]
Ohls (1992) [1 city; CO]
Beebout (1985)

[Puerto Rico; CO]
Basiotis (1983) [national; P-N]
Scearce (1979) [national; P-N]

See notes at end of table.
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Table 13—Findings from studies that examined the impact of the Food Stamp Program on household availability of

food energy and nutrients—Continued

Significant impact

No significant impact

Significant impact

Outcome More energy/nutrients available More energy/nutrients available Less energy/nutrients available Less energy/nutrients available
Vitamin B, All households All households All households
Bishop (2000) [Alabama; CO] Bishop (2000) [San Diego; CO] Fraker (1992) [1 State; CO]
Devaney (1991) [national; D-R] Cohen (1993) [1 State; CO]
Allen (1983) [national; P-N] Ohls (1992) [1 city; CO]
Beebout (1985)
Elderly [Puerto Rico; CO]
Hama (1988) [national; P-N]
Vitamin B, All households All households
Allen (1983) [national; P-N] Beebout (1985)
[Puerto Rico; CO]
Vitamin C All households All households
Cohen (1993) [1 State; CO] Ohls (1992) [1 city; CO]
Devaney (1991) [national; D-R] Fraker (1992) [1 State; CO]
Allen (1983) [national; P-N] Scearce (1979) [national; P-N]
Basiotis (1983) [national; P-N]
Vitamin E All households
Bishop (2000) [Alabama; CO]
Folate All households All households
Cohen (1993) [1 State; CO] Fraker (1992) [1 State; CO]
Ohls (1992) [1 city; CO]
Niacin All households All households
Allen (1983) [national; P-N] Scearce (1979) [national; P-N]
Riboflavin All households All households All households
Devaney (1991) [national; D-R] Scearce (1979) [national; P-N] Basiotis (1983) [national; P-N]
Allen (1983) [national; P-N]
Thiamin All households

Devaney (1991)[national; D-R]
Basiotis (1983) [national; P-N]
Allen (1983) [national; P-N]

Scearce (1979) [national; P-N]

See notes at end of table.
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Table 13—Findings from studies that examined the impact of the Food Stamp Program on household availability of
food energy and nutrients—Continued

Significant impact

No significant impact

Significant impact

Outcome More energy/nutrients available More energy/nutrients available Less energy/nutrients available Less energy/nutrients available
Minerals
Calcium All households All households All households
Cohen (1993) [1 State; CO] Ohls (1992) [1 city; CQO] Fraker (1992) [1 State; CO]
Devaney (1991) [national; D-R] Beebout (1985) Basiotis (1983) [national; P-N]
Allen (1983) [national; P-N] [Puerto Rico; CO]
Scearce (1979) [national; P-N] Basiotis (1987) [national; D-R]
Elderly
Hama (1988) [national; P-N]
Iron All households All households All households
Cohen (1993) [1 State; CO] Basiotis (1987) [national; D-R] Fraker (1992) [1 State; CO]
Devaney (1991) [national; D-R] Beebout (1985) Ohls (1992) [1 city; CO]
Allen (1983) [national; P-N] [Puerto Rico; CO]
Scearce (1979) [national; P-N] Basiotis (1983) [national; P-N]
Elderly
Hama (1988) [national; P-N]
Magnesium All households All households
Devaney (1991) [national; D-R] Beebout (1985)
Allen (1983) [national; P-N] [Puerto Rico; CO]
Elderly
Hama (1988) [national; P-N]
Phosphorus All households All households
Devaney (1991) [national; D-R] Bishop (2000) [San Diego; CO]
Allen (1983) [national; P-N]
Zinc All households All households

Cohen (1993) [1 State; CO]

Fraker (1992) [1 State; CO]
Ohls (1992) [1 city; CO]

See notes at end of table.
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Table 13—Findings from studies that examined the impact of the Food Stamp Program on household availability of
food energy and nutrients—Continued

Significant impact No significant impact Significant impact
Outcome Participants scored higher Participants scored higher/same Participants scored lower Participants scored lower
Summary measures
Modifi1ed diet All households
score Johnson (1981) [national; D-R]
Minimum2 nutrient All households
diet ratio Johnson (1981) [national; D-R]
100+ % RDA for All households
energy agd 10 Kisker (1988) [national; P-N]
nutrients

80+ % RDA for All households
energy agd 10 Kisker (1988) [national; P-N]
nutrients

Notes: Cell entries show the senior author’'s name, the publication date, the scope of the study (for example, national vs. one city or one State), and the research approach (P-N =
participant vs. nonparticipant study, D-R = dose response study, and CO = cashout study).

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Data for Lane (1978) not included because study used 24-hour recall rather than 7-day record/recall.

Data for Basiotis et al. (1987) not reported because the estimate was constructed out of a combination of parameter estimates and the statistical significance of the final estimate is not
clear.

Bishop et al. (2000) also examined availability of protein, vitamin B,,, vitamin C, niacin, thiamin, calcium, magnesium, and iron. They found no significant differences between cash and
coupon recipients. However, point estimates were not provided. In addition, while the availability of vitamin E and phosphorus was examined for both Alabama and San Diego samples,
point estimates for the former were reported only for Alabama and point estimates for the latter were reported only for San Diego.

p
Modified diet score is defined as the sum of ratios of actual nutrient values to RDA standards for seven nutrients (protein, vitamin A, vitamin C, riboflavin, thiamin, calcium, and iron).

Lowest nutrient ratio (nutrient per 1,000 calories).
Assessed the proportion of households with household nutrient availability that was above the standard indicated.
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Chapter 3: Food Stamp Program

fruits and vegetables and whole grains). All of this
research, however, has focused on the dietary intakes
of individual FSP participants rather than availability
at the household level.

Vitamins and Minerals

Evidence of an FSP effect on the availability of vita-
mins and minerals is weaker than it is for food energy
and protein. Some nutrients were not assessed by
Devaney and Moffitt (1991) or Ohls et al. (1992), and
for the nutrients that were assessed in both studies,
significant results were divergent. Devaney and
Moffitt reported several significant impacts, while
Ohls et al. reported none. As noted, lack of a signifi-
cant effect in the cashout study (Ohls et al., 1992) is
not definitive evidence that an FSP effect does not
exist. Therefore, findings from Devaney and Moffitt
(1991) provide the strongest available evidence about
the impact of the FSP on household availability of
vitamins and minerals.

Devaney and Moffit (1991) found that the FSP signifi-
cantly increased household availability of a broad
array of vitamins and minerals: vitamins A, Bs' C,
riboflavin, thiamin, calcium, iron, magnesium, and
phosphorus. The authors estimated that the FSP
increased the amount of these nutrients available to the
household by between about 20 and 40 percent of the
RDA. The estimated MPS out of food stamp benefits
was substantially higher than the MPS out of other
income—that is, a dollar of food stamp benefits had a
greater impact on nutrient availability than a dollar of
cash income.

Using participant vs. nonparticipant comparisons,
Allen and Gadson (1983) estimated comparable effects
across roughly the same range of nutrients, adding
vitamin B, , and niacin to the list. The remaining stud-
ies in all three groups found a mix of results.

Summary Measures

Three studies used composite indices to assess the over-
all effect of the FSP on household nutrient availability.
The results are inconclusive but generally consistent
with the pattern of findings for individual nutrients.

Kisker and Devaney (1988) examined the percentage
of households whose at-home food use provided 100
percent of the REA as well as the RDAs for each of 10
nutrients. A comparable summary statistic was com-
puted using a cutoff of 80 percent rather than 100 per-
cent. The authors report a favorable and significant
FSP impact for both summary measures. The analysis

56 «+ Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

was limited to bivariate comparisons of participants
Vvs. nonparticipants, however, so the results must be
considered suggestive only.

Johnson et al. (1981) constructed two summary meas-
ures. The first was a Modified Diet Score (MDS) that
aggregated individual RDA “scores” (percentage
RDA) for food energy and seven nutrients. Values for
each nutrient were truncated at 1.2 to avoid the possi-
bility of large excesses in one nutrient compensating
for shortages in another. The authors also assessed the
nutrient density of the foods used from the home food
supply (nutrients per 1,000 calories), using a measure
called the Minimum Nutrient Diet Ratio (MNDR). The
first measure showed a statistically significant positive
effect in their dose-response analysis, but the effect for
the second measure was nonsignificant.

Finally, Basiotis et al. (1987), also using a dose-
response approach, found a positive effect on house-
hold nutrient availability as measured by an index that
was the first principal component of 11 individual
nutrients.®

Individual Dietary Intake

The food eaten by individuals is primarily determined
by the food available in the households to which they
belong. However, the relationship between nutrient
availability at the household level and nutrient intake
at the individual level is weakened by several consid-
erations:

* Household members may unequally consume nutri-
ents from the food supplies, relative to their needs,
depending on their tastes and appetites.

¢ Some household food supplies are consumed by
guests or are wasted.

* Some household members may consume food from
other sources, including restaurants, school cafete-
rias, and other nonhome sources.

Moreover, increased availability of food energy and
selected nutrients at the household level does not nec-
essarily translate into better diets at the individual
level—for example, to lower intakes of dietary compo-
nents overconsumed by many Americans (fat, saturat-
ed fat, cholesterol, and sodium) or to healthier patterns

38Because the estimate is constructed out of a combination of parameter
estimates, the statistical significance of the final estimate is not clear and is
therefore not reported in table 13.

Economic Research Service/USDA



Chapter 3: Food Stamp Program

of food intake (for example, eating more fruits and
vegetables or whole grains).>® For these reasons, one
must examine the dietary intakes of individual house-
hold members to adequately assess nutrition-related
impacts of the FSP.

Research Overview

The literature search identified 26 relevant studies
(table 14). Only four of these studies (Kramer-Le
Blanc et al., 1997; Fraker et al., 1990; Basiotis et al.,
1987; West et al., 1978) were included in the previous
sections on impacts on food expenditures and/or
household nutrient availability. Most of the identified
studies focused on impacts within subgroups of the
population, most often children or the elderly.

Sixteen of the identified studies used a participant vs.
nonparticipant design (Group 1). Of these, 10 involved
secondary analysis of data from national surveys. The
other six participant vs. nonparticipant studies used
State or local samples. Two of these studies used data
from the FNS/SSI Elderly Cashout Demonstration
(1980-81), but not in the context of a cashout study,
per se. The researchers who used these data (Posner et
al., 1987; Butler et al., 1985) combined data across
cash and coupon sites because no significant differ-
ences were detected between the two groups. They
defined participants as those receiving FSP benefits,
whether in the form of cash or coupons, and nonpartic-
ipants as individuals who were income-eligible but not
participating in the FSP.

Ten studies used a dose-response approach to estimate
FSP impacts (Group II). Seven of these studies used
national survey data and the remaining three used
State or local data. None of the cashout studies (Group
111 in the preceding two sections) examined impacts on
individual dietary intake.

The data used in studies that assessed impacts of the FSP
on individual dietary intake are generally more recent
than the data used in studies of impacts on food expen-
ditures and household nutrient availability. For exam-
ple, all eight studies that used national survey data to
estimate impacts of the FSP on household nutrient
availability used data collected mainly in the 1970s,
with data collection periods ranging from 1972-73

39At the time most of these data were collected, the FSP offered little to
no nutrition education to program participants to encourage such dietary
patterns. However, whether providing nutrition education would have led to
different results is not clear. For example, Gleason et al. (2000) demonstrated
that the dietary knowledge and attitudes of low-income individuals did not
mediate the relationship between FSP participation and dietary intake.

Economic Research Service/USDA

through 1979-80 (table 12). The same is true of 18 of
the 20 studies that used national survey data to investi-
gate impacts on food expenditures (data collection
periods from 1968-72 through 1979-80) (table 8),
although, as noted, temporal considerations are less
important for this outcome.

In contrast, 11 of the 17 studies that used national sur-
vey data to assess FSP impacts on individual dietary
intake used data collected in the mid-1980s through
the mid-1990s (data collection periods from 1985
through 1994-96) (table 14). Indeed, the studies by
Dixon (2002) and Bhattacharya and Currie (2000), as
well as those by Gleason et al. (2000) and Wilde et al.
(1999) used national survey data that were the most
recent available at the time the literature search was
completed (NHANES-I1I for the Dixon and
Bhattacharya and Currie studies and CSFIl 1994-96
for the study by Wilde et al.).*°

In addition, research on the impacts of the FSP on
dietary intake addresses, albeit to a limited extent,
nutrition-related concerns that were not addressed in
the research on household nutrient availability. These
concerns include consumption of fat, saturated fat,
cholesterol, fiber, and sodium, as well as dietary intake
patterns, or the extent to which food consumption
behaviors conform with recommendations made in
USDA’s Food Guide Pyramid.

Nonetheless, the majority of research on FSP impacts
on dietary intake is subject to the limitations discussed
in chapter 2. Ten studies used intake data for a single
day and therefore provide weak estimates of individu-
als’ usual dietary intake. Seventeen studies used multi-
ple days of data or food frequency instruments to bet-
ter capture usual dietary intake behaviors; however,
none used the approach to estimating usual intake that
was recently recommended by the Institute of
Medicine (IOM, 2001).*! (Some studies used more
than one method to assess dietary intake.)

Similarly, in assessing intakes of food energy, vitamins,
and minerals, researchers generally compared mean

intakes of participants and nonparticipants relative to
the RDAs, or compared the proportion of individuals
in each group with intakes below a defined cutoff and

“%In June 2002 and February 2003, data files for NHANES-IV 1999-
2000, including the first 2 years of data from the 6-year NHANES data
collection cycle, were released by the National Center for Health Statistics.

“IGleason et al. (2000) used these methods to describe dietary intakes of
low-income populations. However, in assessing differences in the dietary
intakes of FSP participants and nonparticipants, they compared regression-
adjusted mean intakes rather than usual intakes.
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Table 14—Studies that examined the impact of the Food Stamp Program on dietary intakes of individuals

Study

;
Data source

Data collection

method

Population
(sample size)

Design

Measure of
participation

Analysis method

Group IA: Participant vs. nonparticipant comparisons—Secondary analysis of national surveys

Dixon (2002) 1988-94 24-hour recall Adults ages 20 and  Participant vs. Participation dummy Multivariate regression
NHANES-III older (n=10,545) nonparticipant
Bhattacharya and  1988-94 24-hour recall Youth ages 12-16 Participant vs. Participation dummy Multivariate regression
Currie (2000) NHANES-III and nonquantified (n=1,358) nonparticipant
food frequency
Wilde et al. 1994-96 CSFII 2 nonconsecutive Low-income Participant vs. Participation dummy Maximum likelihood
(1999) 24-hour recalls individuals nonparticipant estimation
(n=1,901)
Weimer (1998) 1989-91 CSFII 24-hour recall Elderly Participant vs. Participation dummy Multivariate regression
followed by 2 days individuals nonparticipant
of food records (n=1,566)
Cook et al. (1995) 1986 CSFII-LI 24-hour recall Children ages 1-5 Participant vs. Participation dummy Bivariate chi-squared tests
followed by 2 days in households nonparticipant
of food records under 1252%
of poverty
Rose et al. (1995) 1989-91 CSFII 24-hour recall Children ages 1-5 Participant vs. Participation dummy Multivariate regression

followed by 2 days
of food records

(n=800)

nonparticipant

(weights not used)

Bishop et al. 1977-78 NFCS-LI 24-hour recall FSP-eligible Participant vs. Participation dummy Stochastic dominance
(1992) followed by 2 days individuals nonparticipant methods

of food records (n=2,590)
Fraker et al. 1985 CSFlI 4 nonconsecutive WIC-eligible Participant vs. Participation dummy Multivariate regression
(1990) 24-hour recalls women ages 19-50  nonparticipant and bivariate selection

(n=381) and their
children ages 1-5
(n=818)

model

Gregorio and
Marshall (1984)

1971-73 NHANES-I

24-hour recall

Preschool children
(n=2,774),
School-aged
children (n=3,509)

Participant vs.
nonparticipant

Participation dummy;

participation interacted
with poverty index ratio

Bivariate and
multivariate regression

Lopez and

Habicht (1987a,

1987b)

1971-73 NHANES-|
and 1976-80
NHANES-II

24-hour recall

Low-income
elderly (n=1,684
and n=1,388)

Participant vs.
nonparticipant

Participation dummy

Multivariate analysis of
variance

See notes at end of table.

Continued—
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Table 14—Studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Measure of
participation

Data collection

. Population
Study Data source method

(sample size) Design Analysis method

Group IB: Participant vs. nonparticipant comparisons—State and local studies

Chi-square tests and
analysis of variance

Fey-Yensanetal. Low-income areas
(2003) in Connecticut
(1996-97)

Food frequency
questionnaire

Low-income elderly  Participant vs.
living in subsidized nonparticipant
housing (82%

female) (n=200)

Participation dummy

VASN/39IAISS U21easay d1Wou09g

Children ages 8
months to 5 years
who were
participating in WIC
or who had
participated in past
year (n=99)

Participant vs.
nonparticipant

Perez-Escamilla Participation dummy Multivariate regression

et al. (2000)

2 pediatric clinics in ~ 24-hour recall and
low-income areas of 2 food frequency
Hartford, CT (1999)  questionnaires

Perkin et al. 1 urban family 24-hour recall Bivariate t-tests
(1988) practice center in
Florida (dates for

data collection not

Women ages
18-45 (n=102)

Participant vs.
nonparticipant

Participation dummy

65 + £-6T-4YNV4 / YIeaH pue UoNLINN U0 SweiBold UOILINN pue 3dUBISISSY Poo JO s10ay3

reported)
Posner et al. 1980-81 24-hour recall Elderly Participant vs. Participation dummy Multivariate regression
(1987) FNS SSI/ECD via telephone (n=1,900) nonparticipant
Butler et al. 1980-81 24-hour recall Low-income elderly  Participant vs. Participation dummy Multivariate regression
(1985) FNS SSI/ECD via telephone individuals nonparticipant with selection-bias

(n=1,684) technique

Futrell et al. 1 county in 4-day record Black children Participant vs. Participation dummy Bivariate t-tests
(1975) Mississippi (1971) ages 4-5 (n=96) nonparticipant

Group IlIA: Dose-response estimates—Secondary analysis of national surveys

Gleason et al. 1994-96 2 nonconsecutive Low-income Dose-response Benefit amount Comparison of
(2000) CSFII/DHKS 24-hour recalls individuals regression-adjusted
(n=3,935) means
Basiotis et al. 1989-91 CSFII 24-hour recall Low-income Dose-response Participation dummy; Multivariate regression
(1998) followed by 2 days households benefit amount
of food records (n=1,379)

See notes at end of table.

Continued—
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Table 14—Studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Data collection

Population

Measure of

Study Data source1 method (sample size) Design participation Analysis method
Rose et al. 1989-91 CSFII 24-hour recall Nonbreastfeeding Dose-response Benefit amount Multivariate regression;
(1998a) followed by 2 days preschoolers investigated selection bias
of food records (n=499)
Kramer-LeBlanc 1989-91 CSFII 24-hour recall FSP-eligible Dose-response Benefit amount Multivariate regression
et al. (1997) followed by 2 days individuals
of food records (n=793)
Akin et al. (1987) 1977-78 NFCS 24-hour recall Elderly Dose-response Participation dummy; Multivariate regression
elderly supplement followed by 2 days individuals bonus value;
of food records (n=5,615) participation interacted
with social security
income
Basiotis et al. 1977-78 NFCS-LI 24-hour recall FSP-eligible Dose-response Participation dummy; Simultaneous
(1987) followed by 2 days individuals bonus value equations for food
of food records (n=3,000) cost/nutrient availability/
nutrient intake relationship
Akin et al. (1985) 1977-78 NFCS 24-hour recall Elderly Dose-response Participation dummy; Multivariate switching
elderly supplement followed by 2 days individuals bonus value regression model
of food records (n=1,315)
Group IIB: Dose-response estimates—State and local studies
Butler and 1980-81 24-hour recall Low-income Dose-response Participation dummy; Multivariate
Raymond FNS SSI/ECD via telephone elderly individuals bonus value endogenous
(1996) and 1969-73 RIME and in-person (n=1,542) switching model
Low-income with selection-
individuals in bias adjustment
rural areas
(n=1,093)

See notes at end of table.
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Table 14—Studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

. Data collection Population Measure of
Study Data source method (sample size) Design participation Analysis method
Whitfield (1982) Tulsa, OK (1978) 24-hour recall FSP-eligible Dose-response Participation dummy; Multivariate regression
individuals bonus value
(n=195)
West et al. Washington State Unspecified Children ages 8-12  Dose-response Bonus value Multivariate regression
(1978) (1972-73) (n=728)

1Data sources:
CSFIl = Continuing Survey of Food Intakes by Individuals.
DHKS = Diet and Health Knowledge Survey.
FNS SSI/ECD = Food and Nutrition Service Supplementary Security Income/Elderly Cashout Demonstration.
NFCS = Nationwide Food Consumption Survey.
NFCS-LI = Nationwide Food Consumption Survey - Low Income Supplement.
NHANES = National Health and Nutrition Examination Survey.

5 RIME = Rural Income Maintenance Experiment.

Sample size not stated.
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Chapter 3: Food Stamp Program

used a “more is better” approach in interpreting findings.
None of the identified studies used the approach recently
recommended by the IOM, which calls for use of data

on usual intake in conjunction with defined Estimated

Average Requirements (EARs) (IOM, 2001).%?

Consequently, the available research provides an imper-
fect picture of the substantive significance of observed
differences in the dietary intakes of FSP participants and
nonparticipants. The available research provides infor-
mation on whether FSP participants consumed more or
less energy and nutrients than nonparticipants. However,
this information cannot be used to draw conclusions
about whether FSP participants were more or less like-
ly than nonparticipants to have adequate intakes.

Finally, previous caveats about measurement error also
apply. The estimation of food and nutrient intake is an
elaborate process that is subject to significant measure-
ment error. This error may make it difficult to detect dif-
ferences between participant and nonparticipant groups.

Research Results

Table 15 summarizes findings from available research
on impacts of the FSP on dietary intake. Two studies
have been omitted from this tabulation because the
papers did not present detailed impact estimates (Akin
etal., 1987; Akin et al., 1985).

Overall, the literature strongly suggests that the FSP
has little to no impact on individuals’ dietary intake. In
the discussion that follows, no single study is empha-
sized because of the general consistency of results across
studies. Where results are inconsistent, findings from
the study by Gleason et al. (2000), which examined
impacts on preschool children, school-age children,
and adults, are given the most weight. This study is
based on the most recent CSFII data and used a dose-
response approach. The authors elected not to estimate
selection-correction models because they believed that
neither the CSFII nor the companion Diet and Health
Knowledge Survey (DHKS), which was also used in
the analysis, included good candidates for identifying
variables. Instead, the authors included in their model
a wide variety of variables that may affect dietary
intake and/or may be correlated with FSP participation
or benefits. This included a number of variables not
used in other research, including measures of dietary

“2Gleason et al. (2000) used these methods to describe dietary intakes of
low-income populations. However, in assessing differences in intakes of
FSP participants and nonparticipants, they compared regression-adjusted
percentages of individuals with intakes above specific RDA cutoffs rather
than the percentage of individuals with usual intakes below the EAR.

62 « Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

knowledge and attitudes, self-assessed general health
status, indicators of self-reported health problems, and
indicators for exercise frequency, smoking status, and
use of vitamin and mineral supplements.

The authors tested the robustness of their results by
estimating effects separately for subgroups of the pop-
ulation defined by age, gender, race/ethnicity, health
status, income, and (for adults) dietary attitudes. In
addition, they estimated several alternative models,
including a model that used a quadratic specification
of FSP benefit amounts, a model that used a single
binary variable to represent FSP participation, and
quantile regression models that examined the effects of
FSP participation on different parts of the nutrient
intake distribution (5", 10™, 251 50, 75™ and 90™
percentiles). Results of all of these alternative analyses
were qualitatively similar to results of the main analysis.

Food Energy and Macronutrients

Seventeen different studies assessed the impact of the
FSP on the intake of food energy in one or more sub-
groups of the population. Only 2 of the 17 studies found
a significant difference between FSP participants and
nonparticipants (Fraker et al., 1990, for preschool chil-
dren; Butler and Raymond, 1996, for the elderly), and
the direction of the effect was not consistent.

A similar pattern was noted for protein. Seventeen dif-
ferent studies assessed the impact of FSP participation
on protein intake. Only four studies (Fraker et al.,
1990, for preschool children; Bishop et al., 1992, for
all FSP households; Butler and Raymond, 1996, for
the elderly; Perkin et al., 1988 for women) reported a
significant FSP impact, and the direction of the effect
was not consistent across studies.*3

Only a few studies looked at the impact of FSP partici-
pation on the intake of carbohydrates, fat, or saturated
fat. None of these studies, which assessed intake based
on contribution to total energy intake rather than in
absolute terms, reported significant differences in
mean intakes of FSP participants and nonparticipants.
Gleason et al. (2000) found, however, that preschool
FSP participants were significantly less likely than
comparably aged nonparticipants to meet the Dietary
Guidelines recommendation of less than 10 percent of
total energy from saturated fat.

43Gleason et al. (2000) found no significant differences in mean intakes of
protein, expressed as a percentage of the RDA, for any of the three popula-
tions studied (preschool children, school-age children, and adults). For pre-
school children, however, they found that FSP participants consumed signifi-
cantly less protein than nonparticipants, as a percentage of total energy intake.

Economic Research Service/USDA
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals

Significant impact

No significant impact

Significant impact

Outcome Participants consumed more

Participants consumed
more/same

Participants consumed less

Participants consumed less

Food energy and macronutrients

Food energy Children

Fraker (1990) [national; P-N]

Children
Gleason (2000) [national; D-R]
{preschool}
Perez-Escamilla (2000)
[2 sites; P-N]
Rose (1998a) [national; D-R]
Cook (1995) [national; P-N]
Gregorio (1984) [national; P-N]

Elderly

Fey-Yensan (2003) [1 State; P-N]
Weimer (1998) [national; P-N]
Posner (1987) [6 sites; P-N] .
Lopez (1987a) [national; P-N]
Butler (1985) [6 sites; P-N]

Adults
Gleason (2000) [national; D-R]

All households

Whitfield (1982) [1 city; D-R]
Bishop (1992) [national; P-N]

Children

Gleason (2000) [national; D-R]
{school-age}

West (1978) [1 State; D-R]

Futrell (1971) [1 county; P-N]

Elderly )
Lopez (1987a) [national; P-N]

Women
Fraker (1990) [national; P-N]
Perkin (1988) [1 site; P-N]

Elderly
Butler (1996) [6 sites; D-R]

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Protein Children Children Children s Elderly
Fraker (1990) [national; P-N] Rose (1998a) [national; D-R] Gleason (2000) [national; D-R] Butler (1996) [6 sites; D-R]
Cook (1995 [national; P-N] Perez-Escamilla (2000)
All households : Lo oD Women
Bishop (1992) [national; P-N] Gregorio (1984) [national; P-N] w[:s?:?shg) ?1] State; D-A] Perkin (1988) [1 site; P-N]
Elderly ; ’ {Whites}
Lopez (1987a) [national; P-N] Elderly
Posner (1987) [6 sites; P-N] Fey-Yensan (2003) [1 State; P-N]
Butler (1985) [6 sites; P-N] Weimer (1998) [national; P-N
Adults Lopez (1987a) [national; P-N]
Gleason (2000) [national; D-R] Adults
Dixon (2002) [national; P-N]
Women
Fraker (1990) [national; P-N]
Perkin (1988) [1 site; P-N] {Blacks}
Rural
Butler (1996) [2 sites; D-R]
All households
Whitfield (1982) [1 city; D-R]
Carbohydrates Children Children

Gleason (2000) [national; D-R]
Gregorio (1984) [national; P-N]
{preschool}

Gregorio (1984) [national; P-N]
{school-age}

Elderly
Fey-Yensan (2003) [1 State; P-N]

Adults
Gleason (2000) [national; D-R]

Women
Perkin (1988) [1 site; P-N]

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Outcome Participants consumed more

Participants consumed
more/same

Participants consumed less

Participants consumed less

Fat

Children

Gleason (2000) [national; D-R]
{school-age}

Rose (1998a) [national; D-R]

Gregorio (1984) [national; P-N]

Elderly
Fey-Yensan (2003) [1 State; P-N]
Weimer (1998) [national; P-N]

Adults
Gleason (2000) [national; D-R]

All households 5
Basiotis (1998) [national; D-R]

Children

Gleason (2000) [national; D-R]
{preschool}

Perez-Escamilla (2000)
[2 sites; P-N]

Women
Perkin (1988) [1 site; P-N]

Saturated fat

Children

Gleason (2000) [national; D-R]
{school-age}

Rose (1998a) [national; D-R]

Adults
Gleason (2000) [national; D-R]

Women
Perkin (1988) [1 site; P-N]
{Whites}

All households s
Basiotis (1998) [national; D-R]

Children
Gleason (20040) [national; D-R]
{preschool}

Women
Perkin (1988) [1 site; P-N]
{Blacks}

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Vitamins
Vitamin A Children Children Children Children
Rose (1998a) [national; D-R] Perez-Escamilla (2000) Gleason (2000) [national; D-R] Whitfield (1982) [1 city; D-R]
[2 sites; P-N] Fraker (1990) [national; P-N] Women
Cook (1_995) [natlone}l; P-!\l] Futrell (1971) [1 county; P-N] Fraker (1990) [national: P-N]
Gregorio (1984) [national; P-N]
West (1978) [1 State; D-R] Adults
’ Gleason (2000) [national; D-R]
Elderly Women
Posner (1987) [6 sites; P-N] : G DL
Butler (1985) [6 sites; P-N] Perkin (1988) [1 site; P-N]
All households o
Basiotis (1987) [national; D-R]
Vitamin B, Children Children Children
Perez-Escamilla (2000) Gleason (2000) [national; D-R] Gleason (2000) [national; D-R]
[2 sites; P-N] {school-age} {preschool}
Rose (1998a) [na_tlone.ll; D-R] Adults
Cook (1995) [national; P-N] Dixon (2002) [national; P-N]
Elderly Gleason (2000) [national; D-R]
Weimer (1998) [national; P-N]
Women
Fraker (1990) [national; P-N]
All households o
Basiotis (1987) [national; D-R]
Vitamin B, Children All households Children

Cook (1995) [national; P-N]

Basiotis (1987) [national; D-R]’

Gleason (2000) [national; D-R]
Perez-Escamilla (2000)
[2 sites; P-N]

Adults
Gleason (2000) [national; D-R]

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Vitamin C Children Children All households
Gleason (2000) [national; D-R] Perez-Escamilla (2000) Whitfield (1982) [1 city; D-R]
Rose (1998a) [national; D-R] [2 sites; P-N]
Cook (1995) [national; P-N] Gregorio (1984) [national; P-N]
Fraker (1990) [national; P-N] {preschool}
Gregorio (1984) [national; P-N]
{preschool} \l/Evlqen:Iyr 1998) [national; P-N
West (1978) [1 State; D-R] eimer (1998) [national; P-N]
Women
Elderly , Fraker (1990) [national; P-N]
Posner (1987) [6 sites; P-N] Perkin (1988) [1 site; P-N]
Butler (1985) [6 sites; P-N]
Adults
Adults _ Dixon (2002) [national; P-N]
Gleason (2000) [national; D-R]
All households o
Basiotis (1987) [national; D-R]
Vitamin E Children Children Children

Gleason (20001) [national; D-R]
{school-age}

Rose (1998a) [national; D-R]

Cook (1995) [national; P-N]

Elderly
Weimer (1998) [national; P-N]

Women
Fraker (1990) [national; P-N]

Gleason (2000) [national; D-R]
{preschool}

Adults

Dixon (2002) [national; P-N]
Gleason (2000) [national; D-R]

Fraker (1990) [national; P-N]

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Folate Children Children Children
Gleason (2000) [national; D-R] Rose (1998a) [national; D-R] Gleason (2000) [national; D-R]
{school-age} {preschool}
Perez-Escamilla (2000
[2 sites; P-N] o giggszzooz) [national; P-N]
Cook (1995) [national; P-N] Gleason (2000) [national; D-R]
Women
Fraker (1990) [national; P-N]
Niacin Children Children Children Elderly
Rose (1998a) [national; D-R] Perez-Escamilla (2000) Gleason (2000) [national; D-R] Butler (1996) [6 sites; D-R]
[2 sites; P-N] Adults

Cook (1995) [national; P-N]
West (1978) [1 State; D-R]

Elderly

Weimer (1998) [national; P-N]
Posner (1987) [6 sites; P-N]
Butler (1985) [6 sites; P-N]

Adults
Gleason (2000) [national; D-R]

Women
Perkin (1988) [1 site; P-N] {Blacks}

All households o
Basiotis (1987) [national; D-R]

Gleason (2000) [national; D-R]

Women
Perkin (1988) [1 site; P-N]
{Whites}

Pantothenic acid

Children
Perez-Escamilla (2000)
[2 sites; P-N]

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Outcome Participants consumed more

Participants consumed
more/same

Participants consumed less

Participants consumed less

Riboflavin

Children
Gleason (2000) [national; D-R]
{school-age}
Perez-Escamilla (2000)
[2 sites; P-N]
Rose (1998a) [national; D-R]
Cook (1995) [national; P-N]
West (1978) [1 State; D-R]

Elderly
Posner (1987) [6 sites; P-N]
Butler (1985) [6 sites; P-N]

Adults
Gleason (2000) [national; D-R]

All households o
Basiotis (1987) [national; D-R]

Children
Gleason (2000) [national; D-R]
{preschool}

Women
Perkin (1988) [1 site; P-N]

Elderly
Butler (1996) [6 sites; D-R]

Children
Rose (1998a) [national; D-R]
Futrell (1971) [1 county; P-N]

Thiamin

Children
Gleason (2000) [national; D-R]
{school-age}
Perez-Escamilla (2000)
[2 sites; P-N]
Cook (1995) [national; P-N]
West (1978) [1 State; D-R]

Elderly
Butler (1985) [6 sites; P-N]
Posner (1987) [6 sites; P-N]

Adults
Gleason (2000) [national; D-R]

All households o
Basiotis (1987) [national; D-R]

Children
Gleason (2000) [national; D-R]
{preschool}

Women
Perkin (1988) [1 site; P-N] {Blacks}

Women
Perkin (1988) [1 site; P-N]
{Whites}

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Minerals
Calcium Children Children Children
Cook (1995) [national; P-N] Gleason (2000) [national; D-R] Gleason (2000) [national; D-R]
{school-age} {preschool}
I’;:’de’ ly 1087 16 sites: P-N Rose (1998a) [national: D-R] Perez-Escamilla (2000)
B°§”fr 1(985 )é .T' e_si:,_N ] Gregorio (1984) [national; P-N] [2 sites; P-N]
utler (1985) [6 sites; P-N] Fraker (1990) [national: P-N] Futrell (1971) [1 county: P-N]
West (1978) [1 State; D-R] Elderly
Elderly Butler (1996) [6 sites; D-R]
Weimer (1998) [national; P-N] Whitfield (1982) [1 city; D-R]
Adults Women
Gleason (2000) [national; D-R] Fraker (1990) [national; P-N]
All households . Perkin (1988) [1 site; P-N]
Basiotis (1987) [national; D-R] Adults
Dixon (2002) [national; P-N]
Iron Children Children Children Children
Perez-Escamilla (2000) Gregorio (1984) [national; P-N] Gleason (2000) [national; D-R] Gleason (2000) [national; D-R]
[2 sites; P-N] Cook (1995) [national; P-N] {school-age} {preschool}

Rose (1998a) [national; D-R]
Rose (1995) [national; D-R]

Elderly ;
Lopez (1987a) [national; P-N]

All households .
Whitfield (1982) [1 city; D-R]

Fraker (1990) [national; P-N]
West (1978) [1 State; D-R]

Elderly

Weimer (1998) [national; P-N]
Posner (1987) [6 sites; P-N]
Butler (1985) [6 sites; P-N]

All households o
Basiotis (1987) [national; D-R]

Adults
Gleason (2000) [national; D-R]

Women
Fraker (1990) [national; P-N]
Perkin (1988) [1 site; P-N]

Rural
Butler (1996) [6 sites; D-R]

Elderly
Butler (1996) [6 sites; D-R] )
Lopez (1987a) [national; P-N]

Adults
Dixon (2002) [national; P-N]

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Outcome Participants consumed more

Participants consumed
more/same

Participants consumed less

Participants consumed less

Magnesium Children
Cook (1995) [national; P-N]

Children

Gleason (2000) [national; D-R]
{school-age}

Rose (1998a) [national; D-R]

Children
Gleason (2000) [national; D-R]
{preschool}

Adults

Elderly Dixon (2002) [national; P-N]
Weimer (1998) [national; P-N] Gleason (2000) [national; D-R]
All households o Women
Basiotis (1987) [national; D-R] Fraker (1990) [national; P-N]
Phosphorus Children Children
Gleason (2000) [national; D-R] Gleason (2000) [national; D-R]
{school-age} {preschool}
Rose (1998a) [national; D-R] West (1978) [1 State; D-R]
Cook (1995) [national; P-N] Adults
Women Gleason (2000) [national; D-R]
Perkin (1988) [1 site; P-N] {Blacks} Women
All households o Perkin (1988) [1 site; P-N]
Basiotis (1987) [national; D-R] {Whites}
Elderly
Weimer (1998) [national; P-N]
Zinc Children Children Children
Rose (1998a) [national; D-R] Perez-Escamilla (2000) Gleason (2000) [national; D-R]
Cook (1995) [national; P-N] [2 sites; P-N] Elderly
Fraker (1990) [national; P-N] Adults Weimer (1998) [national; P-N]
Gleason (2000) [national; D-R] Adults

Women
Fraker (1990) [national; P-N]

Dixon (2002) [national; P-N]

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Other dietary components
Cholesterol Children Children
Rose (1998a) [national; D-R] Gleason (2000) [national; D-R]
Adults Elderly
Gleason (2000) [national; D-R] Posner (1987) [6 sites; P-N]
All households 5
Basiotis (1998) [national; D-R]
Fiber Children Adults
Gleason (2000) [national; D-R] Gleason (2000) [national; D-R]
Sodium Adults Children All households s
Gleason (2000) [national; D-R] Gleason (2000) [national; D-R] Basiotis (1998) [national; D-R]
Food Intake
Fruits and Children Children
fruit juices Gleason (2000) [national; D-R] Perez-Escamilla (2000)
Elderly [2 sites; P-N]
Fey-Yensan (2003) [1 State; P-N]  Adults .
Adults Dixon (2002) [national; P-N]
Gleason (2000) [national; D-R] All individuals
Wilde (1999) [national; P-N]
All households
Basiotis (1998) [national; D-R]
Grain products Children Children Children
Perez-Escamilla (2000) Gleason (2000) [national; D-R] Gleason (2000) [national; D-R]
[2 sites; P-N] {school-age} {preschool}
Elderly Adults
Fey-Yensan (2003) [1 State; P-N]  Dixon (2002) [national; P-N]
All households Gleason (2000) [national; D-R]

Basiotis (1998) [national; D-R]’

All individuals
Wilde (1999) [national; P-N]

See notes at end of table.
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Meat, poultry, All individuals Children Children
fish, and meat Wilde (1999) [national; P-N] Perez-Escamilla (2000) Gleason (2000) [national; D-R]
substitutes All households . [2 sites; P-N] {eggs} P?zre;i:.csmlll?ﬁ(::gg)d meats)
Basiotis (1998) [national; D-R] Elderly ’
Fey-Yensan (2003) [1 State; P-N]
Adults
Dixon (2002) [national; P-N]
Gleason (2000) [national; D-R]
Milk and All households Children Children

milk products Basiotis (1998) [national; D-R]

Gleason (2000) [national; D-R]
{school-age}
Perez-Escamilla (2000)
[2 sites; P-N]

Adults
Dixon (2002) [national; P-N]
Gleason (2000) [national; D-R]

All individuals
Wilde (1999) [national; P-N]

Gleason (2000) [national; D-R]
{preschool}

Elderly
Fey-Yensan (2003) [1 State; P-N]

All households

Vegetables s
Basiotis (1998) [national; D-R]

Children

Gleason (2000) [national; D-R]
{preschool}

Perez-Escamilla (2000)
[2 sites; P-N] {all others}

Children
Gleason (2000) [national; D-R]
{school-age}
Perez-Escamilla (2000)
[2 sites; P-N] {starchy}

Adults
Gleason (2000) [national; D-R]

All individuals Elderly
Wilde (1999) [national; P-N] Fey-Yensan (2003) [1 State; P-N]
Adults
Dixon (2002) [national; P-N]
Added sugars All individuals Children Children

Wilde (1999) [national; P-N]

Gleason (2000) [national; D-R]
{preschool}

Adults
Gleason (2000) [national; D-R]

Gleason (2000) [national; D-R]
{school-age}

See notes at end of table.

Continued—
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Added fats All individuals Children
Wilde (1999) [national; P-N] Gleason (2000) [national; D-R]
Elderly .
Fey-Yensan (2003) [1 State; P-N]
Adults
Gleason (2000) [national; D-R]
Alcoholic Adults
beverages Gleason (2000) [national; D-R]
Sweets and Children Children
desserts Perez-Escamilla (2000) Bhattacharya (2000) [national; P-N]
[2 sites; P-N] Elderly .
Fey-Yensan (2003) [1 State; P-N]
High-fat Children
snack foods Perez-Escamilla (2000)
[2 sites; P-N]

Significant impact

No significant impact

Significant impact

Participants scored

Outcome Participants scored higher higher/same Participants scored lower Participants scored lower
Summary measures
Healthy Eating All households . Children Adults
Index (HEI) Basiotis (1998) [national; D-R] Bhattacharya (2(1)(90) Dixon (2002) [national; P-N]
Able-bodied adults without [national; P-N] °
dependents (ABAWDS) Gleason (2000) [natlonal; D'R]
Kramer-LeBlanc (1997) Adults
[national; D-R] Gleason (2000) [national; D-R]

See notes at end of table.

Continued—
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Table 15—Findings from studies that examined the impact of the Food Stamp Program on dietary intakes of individuals—Continued

Significant impact No significant impact Significant impact
Participants scored
Outcome Participants scored higher higher/same Participants scored lower Participants scored lower
Diet C?%Jality Children Children
Index Gleason (2000) [national; D-R] Gleason (2000) [national; D-R]
{preschool} {school-age}
Adults

Gleason (2000) [national; D-R]

Notes: Cell entries show the senior author’'s name, the publication date, the scope of the study (for example, national vs. 1 city or 1 State), and the research approach (P-N = participant
vs. nonparticipant study, D-R = dose response study). Where study findings pertain only to a specific subgroup, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Results for Akin (1985) and Akin (1987) not reported because detailed impact estimates were not provided.

Findings reported for Basiotis et al. (1998) are for effect of weekly FSP benefits. Model also included FSP participation dummy. Unless otherwise noted, direction and significance of
coefficient for FSP participation was comparable.

Butler and Raymond (1996) reported detailed results only for energy and selected nutrients (protein and iron for the rural sample and protein, calcium, iron, and riboflavin for the elderly
sample). The study also assessed vitamin A, thiamin, vitamin C, and phosphorus (rural sample only), and the authors reported that results for these other nutrients “were not qualitatively
different” from results that were reported.

Fraker (1990) refers to Fraker, Long, and Post (1990). Findings reported for children are based on a bivariate model that controls for selection bias, one of three models used in the
analysis and deemed by the authors to be the preferred model. Findings reported for women are based on OLS model, which was preferred by authors because small sample sizes
compromised function of the bivariate selection-adjustment model.

;Results for analysis of NHANES-II data.
3F%esults for analysis of NHANES-I data.
4For preschool children, difference was not significant for mean protein intake as a percentage of the RDA, but was significant for the percentage of energy provided by protein.
Difference was not significant for mean intake as a percentage of total energy, but was significant for the percentage of individuals who satisfied the Dietary Guidelines recommendation
of less than 10 percent of total energy, with FSP participants being less likely to meet this goal.
The coefficient for FSP participation was negative but not statistically significant.
Authors reported statistically significant findings but no statistical tests were presented.
Difference was not significant for HEI (24-hour recall) measure of food consumption but was significant for measure based on nonquantified food frequency.
Authors used one measure for fats, oils, and sweets.
The coefficient for FSP participation was negative and significant (p <0.05), but the coefficient for weekly food stamp benefits was positive and significant (p <0.001).
Authors used an adapted HEI measure in which the food-based component scores were based on data from a nonquantified food frequency rather than a 24-hour recall.
The Dietary Quality Index (DQI) is similar to the HEI in that it scores individuals’ diets on the basis of how well they meet eight standards: percentage of calories from fat and saturated

fat, intake of protein, cholesterol, sodium, and calcium, and intake of fruits and vegetables, grains, and legumes. The lower the score, the higher the quality of the diet.

- ©O©_ 0 N O O,
o
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Chapter 3: Food Stamp Program

Vitamins and Minerals

Few studies found that FSP participation was significant-
ly related to intake of vitamins and minerals. Moreover,
in keeping with the results observed for energy and
protein, the direction of the FSP effect was not consis-
tent across studies that did report significant results.

The largest number of significant effects were reported
by authors who focused on preschool children. Three
studies (Perez-Escamilla et al., 2000; Rose, et al.,
1998a; Cook et al., 1995) reported that FSP participa-
tion increased children’s intakes of several vitamins
and minerals.

The Perez-Escamilla study, based on a small local
sample, found that FSP participation was associated
with increased energy-adjusted intakes of vitamin B,
folate, and iron.

Rose and his colleagues analyzed data from the 1989-
91 CSFII and found that FSP participation was associ-
ated with increased intakes of vitamin A, niacin, thi-
amin, iron, and zinc. The authors reported that they
investigated the possibility of selection bias in their
results and found “no evidence” of it. No information
is provided, however, on how the issue was investigat-
ed and how the authors reached this conclusion.

Cook et al. (1995) analyzed data from the 1986 CSFII
low-income supplement and compared the percentage
of FSP children and nonparticipating children with
average intakes below 70 percent of the RDA. This
study did not use multivariate techniques to control for
differences between the two groups; however, limita-
tion of the sample to children in households under 125
percent of poverty provides at least some statistical
control. The authors reported significant and positive
FSP effects for a number of nutrients (vitamin Blz,
folate, calcium, magnesium, and zinc).

Confidence in the findings from these studies is dimin-
ished by the small overlap in the significant effects
reported. All three studies examined intakes of vitamin
A, vitamin B, vitamin C, folate, niacin, riboflavin, thi-
amin, calcium, iron, and zinc. Of these, conclusions
about the impact of the FSP were consistent across all
three studies only for vitamin C and riboflavin. In both
cases, the conclusion was that the FSP had no effect. For
all of the other vitamins and minerals, one or two of the
studies—but never all three—reported a significant FSP
effect. The only nutrients for which there was any over-
lap in significant effects were folate (Perez-Escamilla
et al., 2000; Cook et al., 1995), iron (Perez-Escamilla

76 « Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

et al., 2000; Rose et al., 1998a), and zinc (Rose et al.,
1998a; Cook et al., 1995). Rose and colleagues report-
ed the same result for iron in an earlier paper (1995);
that paper only looked at iron intake.

Findings from the more recent and methodologically
rigorous study by Gleason et al. (2000) also raise
doubts about FSP effects on preschool children. The
only significant effect reported for preschool children
in the Gleason et al. study was that FSP participants
had a significantly lower intake of iron.**4°

Other Dietary Components

A handful of studies examined impacts of FSP partici-
pation on the intake of cholesterol, fiber, and/or sodi-
um. Gleason et al. (2000) found that FSP adults con-
sumed significantly less dietary fiber than nonpartici-
pant adults. Basiotis and his colleagues found that
sodium intake was significantly higher in FSP house-
holds than in nonparticipant households.

Food Intake

Six studies assessed the impact of FSP participation on
food intake patterns on one or more population sub-
groups. Findings from the available studies are mixed
but provide little indication that the FSP has a positive
influence on food intake patterns. Using data from the
most recent CSFII 1994-96, Gleason and his colleagues
(2000) found that receiving FSP benefits was associated
with significantly lower consumption of vegetables
among adults and of grains among preschoolers.

Wilde and his colleagues (1999) used the same data as
Gleason et al. but estimated impacts for all individuals in
FSP households rather than for specific subgroups. They
found that FSP participation was associated with signifi-
cantly greater consumption of meat (considered a benefi-
cial effect) as well as significantly greater intakes of
added sugar and added fat (not considered beneficial).

Using data from an earlier wave of the CSFII (1989-91),
Basiotis et al. (1998) found that the weekly value of FSP
benefits was significantly and positively related to con-
sumption of vegetables, milk and milk products, and
meat. Other studies that examined FSP impacts on intake
of specific types of food found no significant effects.

“However, the percentage of FSP and non-FSP preschool children
with iron intakes equivalent to 70 percent of the RDA was not significantly
different.

“5Gleason et al. (2000) reported a significant FSP effect for folate intake
among school-age children, but intakes among preschool children were not
significantly different.

Economic Research Service/USDA



Chapter 3: Food Stamp Program

Summary Measures

Several authors examined impact of the FSP on overall
diet quality, using the Healthy Eating Index (HEI). The
HEI, developed by USDA’s Center for Nutrition
Policy and Promotion (CNPP), is a summary measure
of overall diet quality (Kennedy et al., 1995). The
index is comprised of 10 component scores that are
weighted equally in the total score. Five of the compo-
nent scores are food-based and evaluate food con-
sumption compared with the Food Guide Pyramid rec-
ommendations. Four component scores are nutrient-
based and assess compliance with recommendations
for maximum daily intake of fat, saturated fat, choles-
terol, and sodium. The 10" component score assesses
the level of variety in the diet.*® Gleason et al. (2000)
also examined FSP impacts on an HEI-like summary
measure known as the Dietary Quality Index (DQI).

Findings from the available studies are mixed and,
giving precedence to the Gleason et al. (2000) study,
provide little evidence that FSP participation influ-
ences overall dietary quality. Dixon (2002) found that
HEI scores for FSP adults were significantly lower
than HEI scores for nonparticipant adults. Dixon did
not limit her sample to low-income individuals, how-
ever, and her model controlled for relatively few meas-
ured characteristics.

Other Nutrition and
Health Outcomes

The literature search identified a relatively limited num-
ber of studies that investigated the impact of the FSP on
other nutrition- and health-related outcomes. (Note that
studies that examined shopping patterns—such as, types
of stores used and food expenditure shares—have been
excluded from this review because of their tenuous
relationship to nutritional status.) Characteristics of
these studies are summarized in table 16.

Outcomes examined in this research include food
security (14 studies), birthweight (2 studies), weight
and/or height (6 studies), nutritional biochemistries (3
studies), and general measures of nutrition and/or
health status (2 studies). (Some studies looked at mul-
tiple outcomes). The research on food security includes
participant vs. nonparticipant, dose-response, and
cashout studies. Research on all of the other outcomes
is limited to participant vs. nonparticipant comparisons,

46Results for component scores, when reported, have been summarized
in preceding sections of table 15.

Economic Research Service/USDA

although some of these studies included longitudinal
as well as cross-sectional data.

The following sections summarize findings for each
outcome. Drawing firm conclusions about FSP impacts,
with the possible exception of the impact on food
security, is not possible. The number of studies avail-
able for any given outcome and population subgroup is
limited, and each study has important limitations.

Food Security

The relationship between FSP participation and food
security is a complex one. Food insecurity is likely to
lead households to seek food assistance, and receipt of
food stamp benefits may subsequently improve the
household’s food security. This situation makes esti-
mates of FSP impacts on food security particularly
vulnerable to problems of selection bias and reverse
causality.

This difficulty is apparent in conflicting findings
reported in the literature. Most participant vs. nonpar-
ticipant studies found that FSP participants were more
likely to be food insecure than nonparticipants.
(Jensen, 2002; Cohen et al., 1999; Alaimo et al., 1998;
Hamilton et al., 1997; Cristofar and Basiotis, 1992;
Kisker and Devaney, 1988).

On the other hand, Rose et al. (1998b), using a dose-
response approach, found that food insufficiency was
inversely related to the size of the food stamp benefit
and the relationship was stronger than the relationship
between food insufficiency and other incomes. A com-
parable pattern was reported by Cristofar and Basiotis
(1992) in a model that included all households. (Food
stamp benefits did not have a significant effect in a
separate model that was limited to households with
preschool children).

Three of the cashout studies (Alabama “pure,”
Alabama ASSETS, and San Diego) also considered
food security. In the Alabama ASSETS demonstration,
members of the cashout group were significantly more
likely to have skipped a meal due to lack of food or
money to buy food (Davis and Werner, 1993).

Two recent studies that used sophisticated techniques
to control for selection bias help clarify the relation-
ship between FSP participation and food security. Both
found that, once one controlled for selection bias, there
was no evidence of significantly greater levels of food
insecurity (or insufficiency) among FSP participants.
The analysis completed by Gundersen and Oliveira
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Table 16—Studies that examined the impact of the Food Stamp Program on other nutrition and health outcomes

Study

.
Data source

Population sample
(sample size)

Design

Measure of participation

Analysis method

Food security: Participant vs. nonparticipant comparisons

Huffman and
Jensen (2003)

1997 longitudinal
SPD and 1998
experimental SPD

Low-income households
(n=3,733)

Participant vs.
nonparticipant

Participation dummy

Simultaneous equation
model with 3 probits

Jensen (2002)

2000 April
FSS-CPS

FSP and FSP-eligible
households (n=6,300)

Participant vs.
nonparticipant

Participation dummy

Bivariate ordered probit
model

Gunderson and
Oliveria (2001)

1991 and 1992 SIPP

Low-income households
(n=3,452)

Participant vs.
nonparticipant

Participation dummy

Simultaneous equation
model with 2 probits

Bhattacharya and
Currie (2000)

1988-94 NHANES-III

Youth ages 12-16
(n=1,358)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

Perez-Escamilla
et al. (2000)

2 pediatric clinics in low-
income areas of Hartford,
CT (1999)

Children ages 8 months
to 5 years who were
participating in WIC or
had participated in past
year (n=99)

Participant vs.
nonparticipant

Participation dummy

Chi-square analysis

Cohen et al. (1999)

1996-97 NFSPS

Low-income households
(n=3,228)

Participant vs.
nonparticipant

Participation dummy

Comparisons of
proportions

Alaimo et al. (1998)

1988-94 NHANES-II

Low-income households
(n=5,285)

Participant vs.
nonparticipant

Participation dummy

Logistic regression
(survey weights)

Hamilton et al. (1997)

1995 CPS

Low-income households
(n=21,810)

Participant vs.
nonparticipant

Participation dummy

Comparison of
proportions

Cristofar and
Basiotis (1992)

1985-86 CSFII-LI

Low-income women
(n=3,398) and low-
income children ages 1-5
years (n=1,930)

Participants vs.

nonparticipant

Participation dummy;
benefit amount

Multivariate regression

Kisker and
Devaney (1988)

1979-80 NFCS-LI

Low-income (n~2,900)

Participant vs.
nonparticipant

Participation dummy

Bivariate t-tests

See notes at end of table.
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Table 16—Studies that examined the impact of the Food Stamp Program on other nutrition and health outcomes—Continued

Study

.
Data source

Population sample
(sample size)

Design

Measure of participation

Analysis method

Food security: Dose-response estimates

Rose et al. (1998b)

1989-91 CSFII
and 1992 SIPP

All households (n=6,620
and n=30,303)

Dose-response

Annual dollar amount
of food stamps

Logistic regression

Food security: Cashout demonstrations

Fraker et al. (1992)

Alabama cashout
demonstration (1990)

FSP participants
(n=2,386)

Random assignment
of participants to check
or coupon

Group membership
dummy and benefit
amount

Multivariate regression

Ohls et al. (1992)

San Diego cashout
demonstration (1990)

FSP participants
(n=1,143)

Random assignment
of participants to check
or coupon

Group membership
dummy and benefit
amount

Multivariate regression

Davis and
Werner (1993)

Alabama ASSETS
demonstration (1990)

ASSETS and FSP
participants (n=1,371)

Comparison of treatment
and matched comparison
counties

Group membership
dummy and benefit
amount

Multivariate regression

Birthweight: Participant vs. nonparticipant comparisons

Korenman and
Miller (1992)

1979-88 NLSY

Infants born to poor
women with 2 births
between 1979 and 1988
(n~2,568)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression;
fixed-effects models

Currie and Cole (1991)

1979-87 NLSY

Infants born to poor,
young women (n~4,900)

Participant vs.
nonparticipant

Participation dummy

Multivariate 2-stage least
squares and fixed-effects
model

Weight and/or height: Participant vs. nonparticipant comparisons

Fey-Yensan et al. (2003)

Low-income areas in
Connecticut (1996-97)

Low-income elderly living
in subsidized housing
(82% female) (n=200)

Participant vs.
nonparticipant

Participation dummy

Chi-square tests and
analysis of variance

Gibson (20083)

1985-96 NLSY

Low-income women, )
ages 20-40 (n=13,390)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

Jones et al. (2003)

1997 PSID-CDS

Children ages 5-12 from
households with incomes
<185% of poverty

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

Gibson (2001)

1997
NLSY-child supplement

Youth ages 12-17
(n=7,920)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

See notes at end of table.
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Table 16—Studies that examined the impact of the Food Stamp Program on other nutrition and health outcomes—Continued

Study Data source'

Population sample
(sample size)

Design

Measure of participation

Analysis method

Bhattacharya and 1988-94 NHANES-III

Youth ages 12-16

Participant vs.

Participation dummy

Multivariate regression

Currie (2000) (n=1,358) nonparticipant
Korenman and 1986 and 1988 Children ages 0-7 Participant vs. Participation dummy Multivariate regression
Miller (1992) NLSY-child supplement (n=6,598) nonparticipant

Nutritional biochemistries: Participant vs. nonparticipant comparisons

Dixon (2002) 1988-94 NHANES-III

Adults ages 20 and older
(n=10,545)

Participant vs.
nonparticipant (albumin,
hemoglobin, serum iron,
vitamin C, vitamin E,
carotenoids)

Participation dummy

Multivariate regression

Bhattacharya and
Currie (2000)

1988-94 NHANES-III

Youth ages 12-16
(n=1,358)

Participant vs.
nonparticipant (iron,
cholesterol, vitamin A,
vitamin C, vitamin E)

Participation dummy

Multivariate regression

1971-73 NHANES-| and
1976-80 NHANES-II

Lopez and Habicht
(1987b)

Low-income elderly
(n=1,684, NHANES-I)
and (n=1,388,
NHANES-II)

Participant vs.
nonparticipant (iron)

Participation dummy

Multivariate ANOVA

General measures of nutrition or health status: Participant vs. nonparticipant comparisons

Fey-Yensan et al. (2003)  Low-income areas in

Connecticut (1996-97)

Low-income elderly living
in subsidized housing
(82% female) (n=200)

Participant vs.
nonparticipant

Participation dummy

Chi-square tests and
analysis of variance

Gibson (2001) 1997 NLSY

Youth ages 12-17
(n=7,920)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

7
Data sources:

ASSETS = Avenues to Self-Sufficiency through Employment and Training Services.
FSS-CPS = Food Security Supplement of the Current Population Survey.

CPS = Current Population Survey.

CSFII = Continuing Survey of Food Intakes by Individuals.

CSFII-LI = Continuing Survey of Food Intakes by Individuals - Low-Income Samples.
NFCS-LI = Nationwide Food Consumption Survey - Low Income Supplement.

NFSPS = National Food Stamp Program Survey.

NHANES = National Health and Nutrition Examination Survey.

NLSY = National Longitudinal Survey of Youth.

PSID-CDS = Panel Study of Income Dynamics - Child Development Supplement.

SIPP = Survey of Income and Program Participation.
SPD = Survey of Program Dynamics.

2
Multiple observations for each person, collected annually between 1979 and 1994 and biannually thereafter. Sample size represents person-years.
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Chapter 3: Food Stamp Program

(2001) used data from the 1991 and 1992 SIPP panels
and used a simultaneous equation model with two pro-
bits. The analysis examined reported levels of food
insufficiency using the so-called “USDA food insuffi-
ciency question” that preceded the 18-item Federal
food security module, the currently accepted standard
for measuring household and individual food security
(Price et al., 1997; Bickel et al., 2000). Huffman and
Jensen (2003) expanded on the work done by
Gundersen and Oliveira, incorporating information on
labor force participation decisions and using the more
severe outcome of food insecurity with hunger based
on the 18-item Federal food security module. These
authors also simulated the effects of changes in FSP
benefits, unemployment rate, and non-labor income
and found that FSP benefits were more effective in
reducing levels of food insecurity with hunger than
pure cash transfers. Future efforts to understand the
impact of FSP participation on food security may ben-
efit from a longitudinal approach that measures
changes for households over time.

Birthweight

Two of the identified studies examined the impact of
FSP participation on birthweight. Currie and Cole
(1991) used data from the National Longitudinal
Survey of Youth (NLSY) to investigate effects on
infant birthweight of women’s participation in the FSP
and other means-tested programs during pregnancy. In
addition to standard multivariate regressions, the
authors estimated fixed-effects models, looking at
birthweights of sibling pairs. Using an instrumental
variables approach to control for self-selection, they
found no significant effect of a mother’s FSP partici-
pation on the likelihood that her infant would weigh at
least 6 pounds.

Korenman and Miller (1992) completed an analysis
that used the same data as Currie and Cole and similar
analytic techniques. However, they estimated impacts
for “very poor” women, those with incomes between
zero and 50 percent of the poverty line, and “less poor
women,” those with incomes between 50 and 100 per-
cent of poverty. In addition, they did not use instru-
mental variables and they adjusted NLSY income
measures to exclude the value of FSP income.
Findings from a fixed-effects model indicated that FSP
participation was associated with a decreased likeli-
hood of low birthweight (less than 5.5 pounds) among
very poor women (p <0.10). The authors reported this
as a statistically significant finding, noting that the
sample available for the fixed effects logit model of
low birthweight (n=153) was small (and therefore had

Economic Research Service/USDA

limited statistical power) because the two births in the
sibling pair had to differ with respect to the outcome
in order to be included in the model.

Weight and/or Height

Six of the identified studies assessed the impact of
FSP participation on weight and/or height. Two studies
examined linear growth and/or the prevalence of
underweight among children. Five studies focused on
the prevalence of overweight or obesity among chil-
dren (1 study), adolescents (2 studies), adults (1
study), and the elderly (1 study). Gibson (2001) exam-
ined the prevalence of both underweight and over-
weight among adolescents.

Children and Adolescents

Korenman and Miller (1992) used NLSY data to exam-
ine the prevalence of stunting (defined as height-for-age
below the 10th percentile on NCHS growth curves)
and wasting (defined as weight-for-height below the
10th percentile) among infants and children up to age
7. The sample included children born between 1981
and 1987 who had height and weight measured in at
least one of the NLSY Child Supplements (1986 or
1988).4” Models, which did not control for selection
bias, were estimated to look at both short-term and
long-term effects of poverty and FSP participation. In
models that controlled only for current income and
FSP receipt during the year preceding the measure-
ment, no significant FSP effect was found.

In a model that controlled for long-term poverty
(measured by the average income-to-needs ratio of the
mother over the 10-year NLSY time span), a modest
but significant effect on stunting was found, with FSP
participants more likely to be stunted. The authors
speculated that the positive relationship between stunt-
ing and FSP receipt may reflect aspects of long-term
economic deprivation that were not adequately cap-
tured in the model. A related analysis lends some cre-
dence to this hypothesis: Children who received FSP
benefits for a portion of the years they were in poverty
were significantly less likely to be wasted than chil-
dren with a comparable poverty history who never
received food stamps.

Bhattacharya and Currie (2000) used data from
NHANES-I1I to examine the relationship between FSP

“TThe researchers pooled data for the 1986 and 1988 supplements, with
the result that more than one observation was included for some sample
members. They appropriately caution that this feature leads to overstated
levels of significance because repeat measures for individual children are
likely to be more highly correlated than measurements across children.
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participation and obesity among youth between the
ages of 12 and 16. They compared the proportion of
youth who were obese, based on Body Mass Index
(BMI).*® Cutoffs were adapted from standards defined
for adults. No FSP effect was detected.

Gibson (2001) used data from NLSY97 to examine the
relationship between FSP participation and the likeli-
hood that youth between the ages of 12 and 18 would
be underweight or obese. Like Bhattacharya and
Currie, Gibson used BMI to classify subjects and
based her cutoffs on standards defined for adults. She
estimated models that examined the impact of current
FSP receipt and current income as well as models that
controlled for long-term poverty. In the models that
looked at current FSP participation, FSP participation
was associated with a significant decrease in the likeli-
hood that a youth would be obese. In the model that
controlled for long-term poverty, this association was
no longer significant. The authors did not attempt to
control for selection bias because “it is difficult to
come up with an appropriate instrument for Food
Stamp receipt.”

Jones et al. (2003) looked at the relationship between
food security, participation in FANPs, including the FSP,
and the risk of overweight among children 5-12 in low-
income households (<185 percent of poverty). The
authors used data from the 1997 Panel Study of Income
Dynamics (PSID) Child Development Supplement.
Risk of overweight was defined as BMI-for-age at or
above the 85th percentile on BMI-for-age charts
designed specifically for use with children and adoles-
cents. Weights were reported by primary caregivers,
and heights were measured by field interviewers. The
authors indicated that approximately 86 percent of the
children had been weighed within the preceding month
and that 16 percent of caregivers had to estimate
weight because they had no recent reference point.

The analysis compared the risk of overweight among
children living in food-secure and food-insecure
households, while controlling for participation in a
number of FANPs as well as other relevant character-
istics. Results showed that FSP participation did not
affect the likelihood that males would be overweight,
regardless of whether they lived in food-secure or
food-insecure households. Among females, however,
those who participated in the FSP had a significantly

48Body Mass Index (BMI) is the accepted standard for classifying adi-
posity (or fatness) in adults (Barlow and Dietz, 1998). Since 2000, BMI-
for-age has also been recommended as a screening tool for children over
the age of 2 (Kuczmarski et al., 2000).
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reduced odds of being at risk of overweight, compared
with those who did not participate in the FSP. This was
true for females living in both food-secure and food-
insecure households.

All of these results are subject to selection-bias prob-
lems, an important consideration in any attempt to link
weight status to participation in a food assistance pro-
gram. In addition, results of both Bhattacharya and
Currie (2000) and Gibson (2001) should be interpreted
with caution because the BMI cutoffs used in their
analyses were adapted from standards developed for
adults rather than from the BMI-for-age charts devel-
oped specifically for use with children and adolescents
(Kuczmarski, 2000). The use of self-reported weights
in the Jones et al. (2003) study is a concern. It is
doubtful that cross-sectional studies can adequately
address questions about program impacts on children’s
weights and heights. Indeed, researchers who attempt-
ed to assess the impact of the WIC program on these
outcomes concluded that a longitudinal study with
serial measurements was essential (Puma et al., 1991).

Adults

Gibson (2003) used panel data from the 1985-96
waves of the NLSY to assess the relationship between
FSP participation and obesity (BMI > 30) among
adults ages 20-40. Her analysis included measures of
both current and long-term FSP participation. The
sample was restricted to FSP participants and nonpar-
ticipating individuals residing in households that were
income-eligible for the FSP.*° Data on height and
weight were self-reported.

Ordinary least squares models were estimated with and
without fixed effects. Preliminary results showed that
current and long-term FSP participation was signifi-
cantly related to the prevalence of obesity among
women, but not among men. For this reason, the
detailed analysis focused exclusively on women. Four
different fixed effects models were estimated with
slightly different specifications. Results were largely
consistent across models and indicated that, among
low-income women, current participation in the FSP
was associated with an increase in the predicted proba-
bility of current obesity of 2 percentage points (a 9-
percent increase). Participation in the FSP in each of
the previous 5 years, compared with no participation

“4SThe income cutoff for nonparticipants was defined as a family
income-to-needs ratio of no more than 2, relative to defined income eligi-
bility criteria. This cutoff ensured that the panel included individuals who
crossed in and out of poverty and FSP eligibility (and perhaps FSP partici-
pation), but remained near-poor when ineligible.
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over that period, was associated with an increase in the
predicted probability of current obesity of 4.5 percent-
age points, or roughly 21 percent.

To test the sensitivity of her results, Gibson reestimat-
ed all of the models using two different samples. She
also estimated models that included controls for
change in FSP eligibility and marital status in the pre-
vious calendar year as well as the timing of recent
pregnancies-events that might trigger FSP participa-
tion. Finally, she examined the impact of current and
long-term participation in AFDC (as an alternative
indicator of “social program participation”). No
detailed data were presented, but the author reported
that estimates for all alternative models were similar to
the main analysis in both magnitude and significance.

Although carefully designed and implemented, Gibson’s
analysis remains open to problems of selection bias and
reverse causality. The fact that the analysis did not
include information on food security status (because the
data are not available in the NLSY) is also a concern.
Other research has found a significant and positive
association between food insecurity and the prevalence
of overweight (see, for example, Townsend et al., 2001).
A number of theories have been proposed to explain
the apparently paradoxical relationship between food
insecurity and overweight (see Gibson, 2003; Townsend
et al.), but none has been thoroughly tested.

Elderly

Fey-Yensan et al. (2003) studied a small group of low-
income elderly individuals in Connecticut. They
reported that a greater percentage of FSP participants
than nonparticipants had BMIs >27. The analysis was
based on simple chi-square comparisons, however, and
data on height and weight were self-reported.

Nutritional Biochemistries

Lopez and Habicht (1987b) examined a variety of
measures of iron status among low-income elderly
individuals in NHANES-I and NHANES-II.
Differences between FSP participants and nonpartici-
pants were not statistically significant. Moreover, dif-
ferences were inconsistent in direction, in some cases
suggesting that elderly FSP participants had better iron
status than nonparticipants (total iron binding capacity,
free erythrocyte protoporphyrin), and in other cases
suggesting the opposite effect (hemoglobin, hemat-
ocrit, transferrin saturation, and serum iron).

Bhattacharya and Currie (2000) and Dixon (2002) both
used data from NHANES-I11 to assess the impact of
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the FSP on a number of different nutritional bio-
chemistries. Bhattacharya and Currie focused on
youths ages 12-16 and examined the prevalence of
anemia (based on low levels of hemoglobin or hemat-
ocrit), as well as the prevalence of high serum choles-
terol and low serum levels of vitamins A, C, and E,
among FSP participants and nonparticipants. No sig-
nificant differences were detected.

Dixon’s analysis focused on adults 20 and older. She
compared the percentage of individuals with low
serum levels of albumin, hemoglobin, iron, vitamin C,
vitamin E, and carotenoids. She reported significant
differences between FSP participants and nonpartici-
pants for albumin, vitamin C, and carotenoids. As
noted previously, however, Dixon did not limit her
sample to low-income individuals and her model con-
trolled for relatively few measured characteristics.

General Measures of Nutrition
or Health Status

Two of the identified studies assessed the impact of
FSP participation on general measures of nutrition or
health status. In her 2001 analysis of NLSY97 data,
described in a preceding section, Gibson examined
self-reported health status and the prevalence of chron-
ic disease (as reported by parents or other primary
caregivers) among youths ages 12-18. Results showed
that FSP participation was not significantly related to
either outcome.

Fey-Yensan et al. (2003) examined self-reported gen-
eral health status, self-reported functional status, and
nutritional risk in a small group of low-income elderly
individuals in Connecticut. Nutritional risk was meas-
ured using the Nutrition Screening Initiative (NSI)
Checklist.>® The authors found no significant differ-
ences between groups in general health status or func-
tional status. They did find, however, that FSP partici-
pants had a significantly greater mean score on the
NSI checklist (signifying a greater level of nutritional
risk) than either income-eligible or higher income non-
participants. The authors also reported that FSP partic-
ipants were more likely than nonparticipants to report
having fewer than two meals per day or not having
enough money to buy food. As noted above, however,
this study used simple chi-square analyses. Therefore,
findings are suggestive only.

50The NSI is a national collaborative effort of professional organizations
committed to identifying and treating nutritional problems among the eld-
erly. Leading sponsors include the American Academy of Family
Physicians, the American Dietetic Association, and the National Council on
Aging. See www.aafp.org/nsi.xml.
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Summary

The FSP provides benefits earmarked for at-home food
consumption to low-income households of all types. A
substantial body of literature establishes firmly that,
while the greater part of food stamp benefits given to
households are used to free up resources to spend on
things other than food, FSP benefits do cause house-
holds to spend more on food than they otherwise
would. Moreover, the San Diego cashout demonstra-
tion established firmly that the use of earmarked food
stamp benefits leads to a greater increase in expendi-
tures for at-home food than would occur if households
received the same benefit amount as unconstrained
cash supplements.

It seems likely that the FSP increases the availability of
food energy and protein at the household level. Both
of these effects were documented in a number of dif-
ferent studies, including the San Diego cashout study.
The FSP may also increase the availability of a num-
ber of vitamins and minerals; however, the evidence in
this area is weaker. The strongest study that reported
significant effects on household availability of vita-
mins and minerals used data that were collected in the
1970s, before elimination of the purchase requirement.
The San Diego cashout study found that FSP coupon
households had greater availability of a number of
vitamins and minerals than cash households, but the
differences were not statistically significant.

The research shows little evidence that the FSP consis-
tently affects the dietary intakes of individuals. There
are scattered indications that FSP participation may
improve vitamin and mineral intakes of young chil-
dren, but these findings were not replicated in the most
recent and well-conducted analysis. Moreover, limita-
tions in measurement techniques and nutrition stan-
dards used in existing research make it impossible to
adequately address the critical research question of
whether the prevalence of inadequate nutrient intakes
differs for FSP participants and nonparticipants.

Only a few studies looked at the impact of FSP partici-
pation on the intake of carbohydrates, fat, saturated
fat, cholesterol, sodium, or fiber or on patterns of food
intake. For the most part, these studies found little evi-
dence of FSP impacts. Gleason et al. (2000), the
strongest study completed to date, found that pre-
school FSP participants ate significantly fewer serv-
ings of grains and grain products than comparably
aged nonparticipants and were significantly less likely
to meet the Dietary Guidelines recommendation of
less than 10 percent of total energy from saturated fat.
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This study also found that FSP adults ate significantly
fewer servings of vegetables and less dietary fiber than
nonparticipating adults.

Studies that looked at the impact of the FSP on food
security have reported conflicting results. Some found
that FSP participants were more likely than other low-
income households to experience food insecurity.
Other studies reported an inverse relationship-that FSP
participants were less likely than nonparticipants to be
food insecure. The relationship between FANP partici-
pation and food security is a complex one and is par-
ticularly vulnerable to problems of selection bias and
reverse causality. Food insecurity is likely to lead
households to seek food assistance, and receipt of food
stamp benefits may subsequently improve the house-
hold’s food security.

Two recent studies that used sophisticated techniques
to attempt to control for selection bias suggest that,
once selection bias is controlled for, FSP participants
are no more likely to suffer from food insecurity (or
insufficiency) than nonparticipants. Moreover, one of
the studies suggested that FSP benefits are more effec-
tive in reducing levels of food insecurity with hunger
than pure cash transfers.

Relatively little research has considered FSP impacts
on other nutrition- and health-related outcomes.
Moreover, the number of studies available for any
given outcome and population subgroup is limited, and
each study has important limitations.

The pattern of extant research suggests some paths for
future research. There seems little need to document
further the relationship between food stamp benefits and
at-home food expenditures. However, given the increas-
ing role that foods consumed away from home play in
the diets of most Americans (Lin et al., 1999), a more
detailed examination of the impacts of the FSP on
expenditures for away-from-home food may be useful.

In general, the impact of the FSP on nutrient availability
at the household level is of less interest than the impact
on individual intakes. However, household availability
is a more stable measure than individual intake and,
therefore, has the potential for providing valuable
information about the impact of the FSP. Future
inquiries in this area should examine impacts associat-
ed with food use both at home and away from home.

Updated and improved studies of FSP impacts on indi-
vidual dietary intakes are also needed because so many
of the previous studies are dated, inconclusive, and
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used dietary assessment methods that are not consis-
tent with currently recommended practices (see IOM,
2001). Improved assessment of dietary intakes will
increase the likelihood that studies can detect small but
meaningful FSP impacts.

Given the increasing problem of overweight and obesi-
ty in the United States, additional research on the rela-
tionship between FSP participation and patterns of
overweight and obesity is desirable. Ideally, height and
weight data should be measured rather than self-
reported. Such research should include measures of
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food security as well as other variables that may be
associated with weight status and should include care-
ful attempts to control for self-selection.

In addition, ongoing efforts to expand nutrition educa-
tion in the FSP should be continued and evaluated. If
the FSP is to influence dietary intakes of individual
participants and, thus associated outcomes, such as
bodyweight and other aspects of nutritional status, the
program must provide effective nutrition education to
participants or find ways to connect FSP participants
with nutrition education activities sponsored by other
programs and agencies.
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Chapter 4
WIC Program

The Special Supplemental Nutrition Program for WWomen,
Infants, and Children (WIC) was established to provide
“supplemental nutritious food as an adjunct to good health
care during critical times of growth and development, in
order to prevent the occurrence of health problems and
improve health status...” (P.L. 95-627).5* The WIC pro-
gram targets five specific groups: pregnant women,
infants, children up to their fifth birthday, breastfeeding
women (up to 1 year after an infant’s birth), and non-
breastfeeding postpartum women (up to 6 months after an
infant’s birth). In addition to belonging to one of these tar-
get groups, WIC participants must be low-income and
have one or more documented nutritional risks.

WIC offers a combination of services, including sup-
plemental foods that have been specifically selected to
supply nutrients potentially lacking in participants’
diets, nutrition education, and referrals to health care
and social services. WIC services do not fluctuate by
household income. All participants have access to the
same basic benefits. The types and amounts of supple-
mental food provided to each participant are based on
participant category, age (for infants), and individual
needs and preferences.

WIC is not an entitlement program, so the number of
participants served by the program may be affected by
Federal funding levels. In FY 2002, WIC served 7.5
million participants per month at an estimated total
cost of $4.3 billion (U.S. Department of Agriculture
(USDA), Food and Nutrition Service (FNS), 2003a).

Program Overview

A major impetus for the WIC program was the 1969
White House Conference on Food, Nutrition, and
Health, which reported nutritional deficiencies among
low-income pregnant women and young children. WIC
began as a 2-year pilot program in 1972 and was author-
ized as a permanent program in 1975 (P.L. 94-105). In
the intervening years, WIC has grown substantially
and has become a key component of the nutrition safe-
ty net provided for low-income Americans.

SIWIC was formerly known as the Special Supplemental Food Program
for Women, Infants, and Children. The program name was changed under
the Healthy Meals for Healthy Americans Act of 1994 (P.L. 103-448) to
emphasize that WIC is a targeted supplemental nutrition program rather
than an income supplement program.

Economic Research Service/USDA

Program growth was particularly rapid during the first
decade of operation. Between FY 1975 and FY 1985,
WIC participation increased from 344,000 participants
per month to more than 3.1 million. On average, par-
ticipation increased about 26 percent per year
(USDA/ENS, 2003a). During the next decade, the pro-
gram continued to grow each year but at a notably
slower pace. Total monthly participation increased
from about 3.1 million in FY 1985 to 6.9 million in
FY 1995. The annual increase during this period aver-
aged about 8 percent. Since the late 1990s, WIC par-
ticipation has stabilized. Participation actually declined
by 1-2 percent in 3 consecutive years between FY
1998 and FY 2000, but has increased modestly (2-3
percent per year) since then.

Much of WIC’s growth over the years has been fueled
by favorable Congressional funding, which has been
influenced at least partially by research suggesting that
WIC participation during pregnancy increases infant
birthweight and decreases Medicaid costs. In the early-
to mid-1990s, program growth was also fueled by
infant formula rebate programs, which became manda-
tory in 1989 (P.L. 101-147). Under the rebate pro-
grams, each State awards a competitively bid contract
to one infant formula manufacturer. For the exclusive
contract on WIC infant formula, manufacturers agree
to provide rebates to WIC State agencies for each can
of formula purchased by WIC participants. The funds
received through the rebate system are used to contain
overall costs and to support provision of program ben-
efits to additional participants. In FY 2002, the WIC
program recognized $1.5 billion in rebate savings
(USDAJ/FNS, 2003b).

Program Administration

FNS and its seven regional offices provide cash grants
to State WIC agencies, issue regulations, and monitor
compliance with these regulations. State WIC agencies
operate in each of the 50 States, as well as in the
District of Columbia, Puerto Rico, Guam, American
Samoa, and the American Virgin Islands. Thirty-three
Indian Tribal Organizations also serve as State WIC
agencies (USDA/FNS, 2003b). State WIC agencies
contract with local WIC agencies to provide WIC
benefits to participants, monitor compliance with reg-
ulations, and provide technical assistance to local
agency staff.
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Funds allocated to local WIC agencies are used to pro-
vide supplemental foods to WIC participants and to
pay administrative costs, including the costs of certify-
ing applicants as eligible and providing nutrition edu-
cation. Each of the roughly 2,200 local WIC agencies
operates one or more service delivery sites where par-
ticipants go to receive WIC services (Bartlett et al.,
2002). Most of the local agencies are State, county, or
local health departments. Other organizations, howev-
er, such as hospitals, State- or locally sponsored mater-
nal and child health programs, and community action
agencies, also provide WIC services.

Participant Eligibility

WIC eligibility is based on four factors: State resi-
dence, categorical eligibility, income eligibility, and
nutritional risk. Unless they are part of a migrant farm
worker family, WIC participants must be residents of
the State or other jurisdiction (U.S. territory or Indian
reservation) supplying the WIC benefits.

Participants must also belong to one of five categori-
cally eligible groups—women during pregnancy and up
to 6 weeks after delivery, breastfeeding women (who
can participate for up to a year after giving birth), non-
breastfeeding postpartum women (who can participate
for up to 6 months after giving birth or other termina-
tion of pregnancy), infants (0-12 months), and children
up to the age of 5. In April 2002, 50 percent of all
WIC participants were children and 26 percent were
infants. The remaining 24 percent were women—11
percent pregnant women, 8 percent postpartum non-
breastfeeding women, and 6 percent breastfeeding
women (Bartlett et al., 2003; Kresge, 2003).

Income eligibility for the WIC program is defined by
each State agency. The cutoff may not be more than
185 percent or less than 100 percent of the Office of
Management and Budget’s (OMB) poverty income
guidelines. As of April 2000, all State agencies used an
income eligibility cutoff of 185 percent of poverty
(Bartlett et al., 2002). Program regulations allow local
WIC agencies to determine that participants are
adjunctively income-eligible for WIC if they or certain
family members participate in Medicaid, Temporary
Assistance for Needy Families (TANF), or the Food
Stamp Program (FSP). Since October 1998, applicants
not certified under adjunctive income-eligibility provi-
sions must present documentation of income at certifi-
cation (P.L. 105-336). Before this regulation went into
effect, some States allowed applicants to self-report
income without documentation.
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Since the mid-1980s, several legislative actions have
expanded Medicaid income eligibility for pregnant
women, infants, and children. As a result, some States
have adopted Medicaid income-eligibility limits that
exceed the WIC maximum of 185 percent of poverty. In
October 2002, 17 States had Medicaid eligibility stan-
dards that exceeded the WIC cutoff (National
Governor’s Association, 2003). In most cases, the
expanded income-eligibility cutoff is 200 percent of
poverty and is limited to pregnant women and/or infants.

In addition to meeting eligibility requirements associ-
ated with residency, participant category, and income,
each WIC participant must be at nutritional risk, as
documented by a competent professional authority (a
physician, nutritionist, nurse, or other health profes-
sional). Before 1999, State agencies established their
own nutritional risk criteria following broad guidelines
in Federal regulations. This autonomy meant that the
criteria used to define nutritional risk and, consequent-
ly, program eligibility, varied across State agencies.
This variability raised concerns about equity. To
address these concerns, FNS asked the Institute of
Medicine (IOM) to review the scientific basis for the
criteria being used to define nutritional risk and to rec-
ommend about appropriate criteria for future use
(10M, 1996). The IOM report formed the basis for a
standardized list of nutritional risk criteria to be used
in all WIC programs nationwide. States are still free to
define the specific criteria used to determine program
eligibility, but, since April 1999, criteria must be
selected from the approved list.

As noted previously, WIC is not an entitlement program.
The program must operate within annual funding levels
established by Congress. The number of participants
served each year depends on available funding and the
cost of running the program. To deal with the possibility
that local programs may not be able to serve all eligible
people, WIC uses a priority system to allocate avail-
able caseload slots to eligible applicants. The priority
system is designed to ensure that available services go
to those most in need. In general, pregnant women,
breastfeeding women, and infants are given higher pri-
ority than children and nonbreastfeeding postpartum
women. In addition, applicants with nutritional risks
that are based on hematologic measures, anthropomet-
ric measures, or medical conditions are given higher
priority than applicants with nutritional risks based on
dietary patterns or other characteristics.>?

52See 7 Code of Federal Regulations (CFR), 246.7.
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The relative importance of the priority system has
declined over time as increasing funds have allowed
the program to serve many lower-priority individuals.
Between 1988 and 1997, favorable Congressional
funding and cost-containment measures (especially
formula rebates) fueled an overall increase of 106 per-
cent in WIC participation. Participation increased more
substantially for children than for higher-priority
groups (128 percent vs. 110 percent for women and 70
percent of infants). The reason for the disparity was
that a large percentage of eligible women and infants
were already participating because of their higher pri-
ority (Oliveira et al., 2002).

Today, the WIC program serves almost half of all infants
in the U.S. and about a quarter of the children ages 1-4
years (Hirschman, 2004). The question of how many
eligible participants go unserved has been the subject
of much debate. Historically, FNS has estimated the
number of individuals eligible to participate in WIC in
order to predict WIC caseloads. FNS’s estimates have
been questioned in recent years, however, because esti-
mated coverage rates for some participant categories
have exceeded 100 percent. Program advocates argued
that FNS underestimates the number of eligible indi-
viduals, while others, including members of Congress,
raised concerns that the program is serving ineligible
individuals. In response to these concerns, FNS com-
pleted a number of studies to identify problems with
the existing estimation methodology and potential
solutions (see, for example, Gordon et al., 1999 and
1997). As a result of these efforts, a new methodology
was introduced for estimating the number of WIC eli-
gibles at the State level (Gordon et al., 1999).

Before revising the methodology used at the National
level, FNS asked the Committee on National Statistics
of the National Research Council to convene a panel
of experts to study the existing methodology and make
recommendations for improvement. The panel con-
cluded that the existing methodology substantially
underestimates the number of individuals eligible to
participate in WIC (Ver Ploeg and Betson, 2003). The
primary reason for the underestimation is that the
methodology does not adequately measure monthly
income and adjunctive eligibility. The panel proposed
two alternative approaches to estimating WIC eligibility.
At the time this report went to press, FNS was in the
process of implementing the panel’s recommendations.

Program Benefits

WIC was designed to counteract the negative effects
of poverty on prenatal and pediatric health (Kresge,
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2003). To achieve this goal, the program provides a
combination of services, including supplemental foods,
nutrition education, and referral to health and social
services. Participants are generally certified to receive
benefits for 6-month periods and must be recertified to
continue receiving benefits. Exceptions to this rule
include pregnant women (who are certified for the
duration of the pregnancy and up to 6 weeks postpar-
tum), infants (who are generally certified up to 1 year
of age), and nonbreastfeeding postpartum women
(whose eligibility expires at 6 months postpartum).

Supplemental Foods

The supplemental foods provided by WIC are good
sources of many nutrients, including those potentially
lacking in the diets of low-income pregnant women
and children—protein, iron, calcium, and vitamins A
and C. Foods available in WIC food packages include
milk, eggs, cheese, dried beans and peas, peanut but-
ter, full-strength (100 percent) fruit or vegetable juices
high in vitamin C, and breakfast cereals high in iron
and low in sugar. Food packages for infants are limited
to iron-fortified infant formula, infant cereals, and, for
infants 4 months and older, 100 percent fruit or veg-
etable juices high in vitamin C. Breastfeeding women
whose infants do not receive WIC formula may also
receive carrots and canned tuna.

Federal regulations specify minimum nutritional
requirements for all WIC foods (USDA/FNS, 2003c).
State WIC agencies are not required to authorize every
available food that meets minimum nutritional require-
ments. States may limit authorization to specific
brands and types of food based on cost, distribution
within the State, participant acceptance, and/or admin-
istrative feasibility.

WIC food packages are meant to supplement partici-
pants’ diets and are not expected to fully satisfy daily
nutritional needs. The type and quantity of foods pro-
vided to individual participants vary by participant cat-
egory. Federal regulations define maximum monthly
allotments for different types of participants
(USDA/FNS, 2003c). Maximum monthly allotments
must be made available to participants if medically or
nutritionally warranted. However, WIC staff may tailor
the content of food packages (within maximum allot-
ments) to meet individual needs and preferences.

Most WIC participants receive vouchers or checks to
use in purchasing supplemental foods at authorized retail
outlets. In a limited number of geographic areas, foods
are delivered to participants’ homes or participants
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pick up foods at warehouses. In recent years, several
States have conducted pilot tests on the use of elec-
tronic benefits transfer (EBT) systems in disbursing
WIC benefits. At least one State has implemented EBT
statewide and another State is considering a statewide
EBT system.

In mid-2003, FNS launched an initiative to revise
existing food packages based on current nutrition rec-
ommendations, updated information about the dietary
patterns and nutritional needs of low income women,
infants and children, and new products in the market-
place (Federal Register, 2003). Following a period of
public comment, USDA asked the IOM to convene a
panel of independent experts to review available sci-
ence and public comments and to develop recommen-
dations for revising WIC food packages. A preliminary
report was released in mid-2004 (10M, 2004) and the
final report is expected in 2005 (Okita, 2004).

Nutrition Education

Because the food package does not meet participants’
total nutrient needs, nutrition education is seen as an
essential part of the WIC Program. Nutrition education
provides a mechanism for teaching WIC participants
about recommended eating patterns and for encourag-
ing them to adopt positive food-related attitudes and
behaviors. Program regulations define two broad goals
for WIC nutrition education:

* To stress the relationship between proper nutrition
and good health, with special emphasis on the nutri-
tional needs of the program’s target populations.

* To assist individuals at nutritional risk in achieving a
positive change in food habits, resulting in improved
nutritional status and the prevention of nutrition-
related problems (7 CFR, 246.11).

In practice, WIC nutrition education addresses many
other topics, such as breastfeeding promotion; the need
to avoid cigarettes, alcohol, illicit drugs, and over-the-
counter medications during pregnancy; and the impor-
tance of childhood immunizations.

State WIC agencies are required to earmark at least
one-sixth of annual administrative funds for nutrition
education. Local WIC agencies are required to offer all
adult participants and caretakers of infant and child
participants at least two nutrition education contacts
during each certification period. For participants with
certifications that extend beyond 6 months, nutrition
education must be offered quarterly.
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State and local WIC agencies have broad autonomy to
develop plans and procedures for providing nutrition
education to WIC participants. Consequently, WIC
nutrition education is quite diverse and may vary in
both quantity and quality from one site to the next. A
variety of methods may be used to provide nutrition
education. For example, participants may be counseled
one-on-one, may attend classes, or may view videos,
filmstrips, or slide presentations on a range of nutri-
tion- or health-related topics. Providers are encouraged
to ensure that nutrition education messages take into
account participants’ educational levels, nutritional
needs, household situations, and cultural preferences.

Although local WIC agencies are required to offer
nutrition education, participants are free to decline
these services without affecting receipt of other pro-
gram benefits. To maximize participation, local
agency staff tend to schedule nutrition education
activities to coincide with issuance of WIC vouchers
(Fox et al., 1998).

Referrals to Health and Social Services

Local WIC agencies are expected to serve as a link
between participants and the health care system and to
promote routine use of preventive health care services.
Local WIC staff are also encouraged to provide refer-
rals, as needed, to appropriate social services, such as
the FSP, Medicaid, TANF, and other programs relevant
to the participants’ needs. The degree to which local
WIC agencies actually facilitate linkages to health and
social services varies depending on the adequacy of
the health and social service infrastructure at the State
and local levels and the extent to which participants
are already linked into health and social service net-
works before coming to WIC (Fox et al., 1998).

Research Overview

The WIC program has been studied widely. Indeed, it
is the most studied of the Federal FANPs with regard
to impacts on nutrition- and health-related outcomes.
The available body of research is impressive in size
and, in many circles, is seen as solidly convincing that
WIC has positive impacts, particularly on birth out-
comes. The truth is, however, that much of the avail-
able research is clouded by the overarching problem
of selection bias. In addition, the complexity of the
health outcomes that have been studied has presented
unique challenges to WIC researchers, further compro-
mising their ability to obtain clear estimates of pro-
gram impact.
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Over the years, USDA has made a considerable invest-
ment in trying to elucidate the impact of WIC on par-
ticipants’ nutrition and health status. The first national
evaluation of WIC was completed when the program
was still very young (Edozien et al., 1979). The so-
called Medical Evaluation of WIC included more than
50,000 WIC participants in 14 States and examined
impacts on birth outcomes, child growth, anemia, and
other measures of nutritional status. Study authors
reported positive impacts, but the study has been wide-
ly criticized for, among other things, poor response
rates on followup measures and dissimilarities between
participant and nonparticipant groups. In addition, the
study’s dose-response design, which compared newly
enrolling participants (nonparticipants) with partici-
pants who had been in the program for some time
(participants), has come to be regarded as a poor
design for studying birth outcomes.

In the early 1980s, USDA sponsored the National WIC
Evaluation (NWE) (Rush et al.,1986) which consisted
of four substudies, including an historical study of
birth outcomes (Rush et al.,1988a); a longitudinal
study of pregnant women (Rush et al.,1988d); a cross-
sectional study of infants and children (Rush et al.,
1988c); and a study of food expenditures (Rush et
al.,1988b). Although the NWE is generally regarded as
a carefully implemented study and remains the largest
and most comprehensive study of WIC ever complet-
ed, it also had problems with noncomparability
between participant and nonparticipant groups, as well
as with crossovers between groups.

In the late 1980s, USDA undertook a feasibility assess-
ment and design effort aimed at developing and fielding
a study that would produce reliable estimates of the
impact of WIC on infants and children. Outcomes to
be examined included dietary intake, anemia, physical
and cognitive growth, and use of health care services.
Unfortunately, the so-called WIC Child Impact Study
was canceled in 1992, at the request of Congress,
before the full evaluation could be fielded. Results
from a limited field test provide some information
about potential impacts on young infants (6 months
old) but fall far short of providing valid impact esti-
mates (Burstein et al.,1991). In addition, the field test
suffered from some of the same problems with non-
comparability and crossovers that affected the NWE.

USDA’s most recent efforts to assess WIC impacts
have relied on secondary analyses of extant databases,
most notably the 1988 National Maternal and Infant
Health Survey (NMIHS) (Gordon and Nelson, 1995)
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and a specially created WIC-Medicaid database that
included data on Medicaid expenditures, maternal
WIC participation during pregnancy, and birth out-
comes for live births in five States in 1987-88
(Devaney et al., 1990/91; Devaney, 1992; Devaney
and Schirm, 1993). These secondary analyses have
focused almost exclusively on impacts on birth out-
comes, including savings in Medicaid costs.

In addition to USDA-sponsored research, many inde-
pendent researchers have looked at WIC impacts using
secondary analyses of existing databases, as well as
primary data collected on State or local samples. The
remainder of this chapter summarizes findings from all
of this research.

The discussion is organized around WIC participant
categories. Impacts of prenatal WIC participation are
discussed first. The bulk of this research focuses on
impacts on birth outcomes, with a much smaller body
of work examining impacts on pregnant women them-
selves. Research that examined the impact of WIC par-
ticipation on the initiation and/or duration of breast-
feeding is also included in this section. The rationale is
that the decision to initiate breastfeeding is generally
made before an infant leaves the hospital, making the
prenatal period a key point for intervention. Although
decisions about breastfeeding duration are generally
made during the postpartum period, for ease of discus-
sion, all research related to breastfeeding outcomes are
discussed in the same section.

The second section summarizes research that assessed
impacts of WIC participation on infants and children.
The third section describes studies that have assessed
impacts on postpartum women (both nonbreastfeeding
and breastfeeding). The final section summarizes find-
ings from four studies that examined impacts on all
types of WIC participants, without differentiating par-
ticipant groups, or on household-level outcomes.

Selection Bias

Because use of randomized experiments is considered
unethical by many policymakers and program admin-
istrators, only one study (Metcoff et al., 1985) used
random assignment to study the impact of the WIC
program (see chapter 2 for an explanation of the ran-
domized experiment). Random assignment was feasi-
ble for these authors because, at the time the study
was conducted, the demand for WIC participation at
the study site exceeded the available funding. All
other studies of WIC impacts have used quasi-experi-
mental designs.
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Chapter 4: WIC Program

Selection bias, as discussed in chapter 2, is driven by
the fact that women who participate in WIC or who
enroll their infants or children in WIC may differ in
unmeasured ways from women who are eligible but do
not participate. These differences may influence the
outcomes being studied. This influence could run in
either direction, resulting in overestimation or underes-
timation of the true effect of the program. For exam-
ple, women who participate in WIC or enroll their
children in WIC may be more health-conscious and
motivated than women who do not participate, or may
be more knowledgeable about and connected to the
health care system. These women and their offspring
might have better outcomes than nonparticipants, even
in the absence of the program. In this case, estimates
of WIC impacts would be overstated. On the other
hand, because the WIC program specifically targets
individuals who are at nutritional risk, WIC partici-
pants may be more likely, a priori, to have poor out-
comes than otherwise comparable individuals who do
not enroll in the program. In this case, estimates of
WIC impacts would be understated.

The problem of selection bias was largely ignored in
the earliest WIC research. The first study to attempt to
control from selection bias was the WIC-Medicaid
Study, which estimated the impact of prenatal WIC
participation on a number of birth outcomes (Devaney
et al. (1990/91)). Study authors estimated a number of
different selection-bias-adjustment models but ulti-
mately rejected all of them because they produced
implausible findings and were extremely sensitive to
minor changes in specification and to estimation pro-
cedures. Devaney and Schirm (1993) reported compa-
rable experiences in a subsequent analysis of the same
dataset. Researchers attributed the problems encoun-
tered in attempting to control for selection bias to the
limited number of variables available in the adminis-
trative (Medicaid and WIC) and birth certificate data
included in the WIC-Medicaid database.

Gordon and Nelson (1995) used the NMIHS, a nation-
ally representative dataset that includes information on
the characteristics of women who gave birth in 1988
and their offspring, to study the effects of WIC. With
access to a much richer data set, Gordon and Nelson
were able to control for many more covariates in their
basic model, including income and use of cigarettes,
alcohol, marijuana, and cocaine. They also had more
options for variables (instruments) to include in selec-
tion-bias-adjustment models. They estimated several
models of the effect of WIC on birthweight, using
various combinations of the following variables: per
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capita State-level WIC food expenditures (a proxy for
the availability of WIC services); an indicator of
whether the family had income from wages (as an
indicator of the level of contact with public assistance
agencies); and an indicator of WIC participation dur-
ing previous pregnancies.

Ultimately, Gordon and Nelson deemed their efforts to
control for selection bias to be unsuccessful. After sev-
eral different estimation procedures and model specifi-
cations yielded implausible and highly unstable
results, they concluded the following:

It is possible that the selection-bias-correction models of the
effects of WIC on birth outcomes produce unstable and
implausible results because the factors affecting WIC partic-
ipation and birthweight are very nearly identical, since WIC
targets low-income women at risk for poor pregnancy out-
comes. In this case, modeling the participation decision is
not likely to be a useful approach to controlling for selection
bias.

Brien and Swann (1999) analyzed data from the
NMIHS with the explicit goal of developing strategies
to deal with selection bias. To minimize potential bias,
they restricted their sample to non-Hispanic Blacks
and non-Hispanic Whites and carried out separate
analyses for each group. The authors used a two-stage
estimation procedure, similar to the basic approach
used by Gordon and Nelson (1995). To model the par-
ticipation decision, the authors used a variety of State-
level characteristics that served as proxies for the
availability and “generosity” of WIC and other welfare
programs. These characteristics included relative ease
of the State’s WIC income certification policies, pres-
ence of brand-name purchase restrictions for WIC
foods, presence of adjunctive income eligibility for
AFDC participants, value of the first trimester hemo-
globin level used to define nutritional risk, number of
WIC clinics per 1,000 low-income persons, number of
WIC clinics per 100 square miles, AFDC guarantee for
a family of four, and average Medicaid expenditure for
a family of four.

Like previous researchers, Brien and Swan estimated
several models with different combinations of instru-
ments. They, too, found that results were very sensitive
to model specification. In some cases, results showed a
negative association between WIC participation and
birth outcomes, although the differences were not sta-
tistically significant. Moreover, the sensitivity to
model specification varied substantially by race, sug-
gesting that the instruments used did a better job of
predicting WIC participation among Blacks than
among Whites.

Economic Research Service/USDA



Chapter 4: WIC Program

Brien and Swan also estimated a fixed-effects model,
using a sample of women who had at least one birth
before the 1988 NMIHS birth. This approach assumes
that critical unmeasured differences between WIC par-
ticipants and non-WIC participants are mother-specific
and do not vary over time. The analysis examined
whether differences in WIC participation status for the
two births affected outcomes.>® The fixed-effects
model yielded results that were generally smaller in
magnitude and stronger in statistical significance than
the two-stage model. For Whites, findings for the inci-
dence of low birthweight were completely different (a
negative but statistically insignificant effect) than find-
ings for the two-stage model.

As the preceding discussion illustrates, the problem of
selection bias has proven especially thorny in research
on birth outcomes. Some researchers who have inves-
tigated WIC impacts on other outcomes or for other
WIC participant groups have reported success in con-
trolling for selection bias. This has not been a univer-
sal experience, however, and many of these researchers
have also struggled with limited candidates for identi-
fying variables and with models that produce inconsis-
tent, implausible, or unstable results.

Impacts of WIC
Prenatal Participation

The prenatal component of the WIC program is, by
far, the most studied part of the program. The vast
majority of the research in this area focuses on impacts
on birth outcomes. Substantially less research has been
done on the impact of prenatal WIC participation on
the initiation of breastfeeding. Even less research has
examined the impact of prenatal WIC participation on
the women themselves (for example, on women’s
dietary intake and/or nutritional status). A small num-
ber of studies have examined the relationship between
prenatal WIC participation and child development out-
comes. Because several of these studies look at WIC
participation during infancy or childhood, in addition
to prenatally, these studies are discussed later in this
chapter-in the section that deals with impacts on
infants and children.

53The assumption that key unmeasured maternal characteristics do not
vary over time is a generous one. There is no guarantee that maternal
effects on a pregnancy—for example, the mother’s general health, use of
cigarettes and alcohol, weight gain, and diet—are constant over time, and
the NMIHS had relatively limited information on characteristics associated
with earlier pregnancies. Moreover, there is no guarantee that women who
had two births are representative of all prenatal WIC participants
(Besharov and Germanis, 2001).

Economic Research Service/USDA

Birth Outcomes: Research Overview

The literature search identified 38 studies that exam-
ined impacts of prenatal WIC participation on a vari-
ety of birth outcomes.>* The outcomes most frequently
studied were mean birthweight and likelihood of low
birthweight (defined as an infant weighing less than
2,500 gm, or 5.5 pounds (Ib)). Other birth outcomes
included mean gestational age (length of gestation at
time of delivery), and likelihood of very low birth-
weight (less than 1,500 gm, or 3.3 Ib), premature birth
(generally defined as birth before 37 weeks gestation),
intrauterine growth retardation (IUGR) or being small-
for-gestational age, neonatal mortality, and infant mor-
tality. Several studies also examined the impact of pre-
natal WIC participation on Medicaid costs associated
with delivery and newborn care (up to 30-60 days
after birth).

Selected characteristics of these studies are summa-
rized in table 17. The 38 identified studies can be
divided into four groups based on scope/generalizabili-
ty and general methodology. The two national USDA-
sponsored WIC evaluations, although substantially dif-
ferent in design, make up Group I. The strongest of the
two, the NWE, includes two different components—
the Longitudinal Study of Pregnant Women (Rush et
al., 1988d) and the Historical Study of Pregnancy
Outcomes (Rush et al., 1988a). Although the NWE is
the most recent national evaluation of the WIC pro-
gram, it is based on data collected in 1982 and 1983
(Rush et al. 1988d) and historical data from the mid-
70s through 1980 (Rush 1988a), and is therefore
quite dated.

Group Il includes nine studies that used national sur-
vey data, almost always the NMIHS, to examine WIC
impacts on birth outcomes. Although some of the
research that used the NMIHS was completed recently,
all of it is based on births in 1988. One study in this
group (Kowaleski-Jones and Duncan, 2002) used data
from the 1990-96 waves of the National Longitudinal
Survey of Youth (NLSY).

Group 11, the largest group, includes 15 studies that
linked State-level files of WIC participant information
with other State-level files, generally vital statistics

54Several very early unpublished papers and reports included in a review
prepared by Rush and colleagues (1986) for the NWE are not included
because they could not be located. Given the age of the data and the
descriptions included in Rush’s summary, it is doubtful that these documents
would add anything to the present discussion. Most, if not all, of these
studies appear to have centered on cross-tabulations that were subjected to
few, if any, statistical controls.
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Table 17—Studies that examined the impact of prenatal WIC participation on birth outcomes, including associated health care costs

; Population Measure of

Study Qutcome(s) Data source (sample size) Design participation Analysis method
Group I: National evaluations
Rush et al. Birthweight, Vital statistics records N/A Trends analysis WIC penetration index  Multivariate regression
(1988a) (NWE) gestational age, for 1,392 counties in (Aggregate data relating WIC

likelihood of low 19 States and DC analysis) program

birthweight, very low  (1972-80) penetration over

birthweight, and time to birth

premature birth, and outcomes

neonatal and infant

mortality rates
Rush et al. Birthweight, Record abstractions in Nationally Participant vs. Participation dummy Multivariate regression
(1988d) (NWE) gestational age, 174 WIC sites and 55 representative nonparticipant

likelihood of prenatal clinics(1983-84) sample of pregnant

premature birth, and
fetal mortality rate

WIC participants
and income-eligible
nonpatrticipants
receiving prenatal
care in surrounding
public health clinics
or hospitaés
(n=3,935)

Edozien et al.
(1979)

Birthweight,
gestational age

Primary data collection
in 19 WIC sites in 14
States. Data were
collected at time of WIC
enrollment,
approximately every 3
months until delivery,
and once after delivery
(1973-76)

Postpartum WIC
participants who
participated
prenatally
(n~1,000)

Participants,
before vs. after,
separate groups

Newly enrolling
participants vs.
participants with
varying lengths of
participation

Multivariate regression

Group II: Secondary analysis of national surveys

Finch (2003) Likelihood of low

birthweight

1988 NMIHS

WIC and non-WIC
women who were
White, Black, or
Hispanic with live
singleton births that
were at least 22
weeks gestation
(n=12,814)

Participant vs.
nonparticipant

Participation dummy
with short- (<6 months)
and long-term (6+
months) WIC
participation

Multivariate regression

See notes at end of table.
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Table 17—Studies that examined the impact of prenatal WIC participation on birth outcomes, including associated
health care costs—Continued

; Population Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
Kowaleski-Jones Birthweight 1990-96 NLSY (1) NLSY children Participant vs. Participation dummy (1) Multivariate regression
and Duncan born between 1990  nonparticipant (2) Fixed-effects model
(2002) and 1996 (n=1,984)

(2) NLSY children
born between 1990
and 1996, with at
least 1 other sibling
born during the

same period
(n=453 sibling
pairs)
Hogan and Park Likelihood of low 1988 NMIHS WIC and non-WIC Participant vs. Participation dummy Multivariate regression
(2000) birthweight and very women (n=8,145) nonparticipant
low birthweight
Brien and Birthweight, 1988 NMIHS (1) WIC and Participant vs. (1) Participation (1) Multivariate regression,
Swann (1999) likelihood of low income-eligible nonpatrticipant dummies: 1 for ever including attempt to
birthweight and non-Hispanic participated and 1 for control for simultaneity
premature birth, and women who were participated during first  and several selection-
neonatal and infant at nutritional risk trimester bias-adjustment models
mortality rates (n=7,778) (2) Participation status  (2) Fixed-effects model;
(2) WIC and for each pregnancy separate models
income-eligible estimated for Blacks and
non-Hispanic Whites
women with at least
1 live birth prior to
1988 (n=6,254
pairs of births)
Moss and Carver  Neonatal mortality 1988 NMIHS WIC and income- Participant vs. Participation dummy Logit analysis
(1998) rate eligible non- nonparticipant with and without
Hispanic women Medicaid
(n=7,796)
Frisbie et al. Likelihood of 1988 NMIHS WIC and non-WIC Participant vs. Participation dummy Multivariate
(1997) intrauterine growth women (n=8,424) nonparticipants regression analysis to

retardation,
premature birth4, and
heavy preemie

identify determinants of
birth outcomes

See notes at end of table.
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Table 17—Studies that examined the impact of prenatal WIC participation on birth outcomes, including associated
health care costs—Continued

; Population Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
Covington (1995) Likelihood of low 1988 NMIHS WIC and non-WIC Participant vs. Participation dummy Multivariate regression.
birthweight and very African American nonparticipant Separate models for LBW
low birthweight women who vs. normal weight and
received some VLBW vs. normal weight
prenatal care for each of 4 subgroups
(n=3,905) based on combinations of
income and receipt of
Medicaid and/or AFDC
Gordon and Birthweight, 1988 NMIHS WIC and income- Participant vs. Participation dummy Multivariate regression

Nelson (1995)

gestational age,

eligible women nonparticipant

and logit analysis.

likelihood of low (n=6,170) Birthweight analysis
birthweight, very low included separate models
birthweight, and for Blacks and Whites, as
premature birth, and well as several alternative
neonatal and infant models to cofptrol for
mortality rates simultaneity.™
Attempted, but rejected,
selection-bias adjustment.
Joyce et al. Neonatal mortality 1977 Census data for Data for 677 Cost- State-specific number Multivariate regression,
(1988) rate large counties in the counties with effectiveness of pregnant women including selection-bias
u.s. 50,000+ residents study using enrolled in WIC per adjustment. Separate

for White analysis
and 357 counties
with 5,000+ Blacks
for Black analysis

aggregate data

1,000 State-specific
eligible women

models for Blacks
and Whites.

Group lli: State-level studies using WIC participation files matched with Medicaid and/or birth record files

Roth et al. (2004)

Likelihood of low
birthweight, very low
birthweight,
neonatal mortality,
postneonatal
mortality,7 infant
mortality

Linked WIC, Medicaid,
and vital statistics
records for births in
Florida between January
1996 and the end of
December 2000

WIC and non-WIC
Medicaid recipients
who did not
participate in high-
risk obstetrical
program
(n=295,599)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

See notes at end of table.
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Table 17—Studies that examined the impact of prenatal WIC participation on birth outcomes, including associated

health care costs—Continued

; Population Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
Gregory and Likelihood of low Linked WIC, Medicaid, WIC and non-WIC Participant vs. Participation dummy Multivariate regression.

dedesus (2003) birthweight, very low
birthweight,
neonatal mortality,
and infant mortality,
length of infants’
hospital stay,

Medicaid costs

birth and death record,
and hospital discharge
files for births in New
Jersey between May
1992 and December
1993

Medicaid recipients
with live singleton
births (n=19,614)

nonparticipant

Separate models for
Blacks and non-Blacks

Buescher and Birthweight,
Horton (2000) likelihood of low
birthweight and very

low birthweight,
Medicaid costs

Linked WIC, Medicaid,
and birth record files for
1997 births in North
Carolina

WIC and non-WIC
Medicaid recipients
who were enrolled
in prenatal care
and had live
singleton births
(n=42,965)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression,
including several

alternative models to .
control for simultaneity

Likelihood of
low birthweight

Ahluwalia et al.
(1998)

Linked WIC and birth
record files for 1992
births in Michigan

WIC and non-WIC
women with full-
term births
(n=53,782)

Participant vs.
nonparticipant

Dose response:
Length of prenagal
WIC “exposure”

Multivariate regression

Likelihood of low
birthweight and very
low birthweight,
Medicaid costs

Buescher et al.
(1993)

Linked WIC, Medicaid,
and birth record files
for 1988 births in
North Carolina

WIC and non-WIC
Medicaid recipients
who were enrolled
in prenatal care
(n=21,900)

Participant vs.
nonpatrticipant

Participation dummy
and dose-response:
Percentage of
gestation on WIC

Multivariate regression,
including attempt to o
control for simultaneity

Devaney and Likelihood of FNS WIC/Medicaid WIC and non-WIC Participant vs. Participation Probit analysis

Schirm (1993) neonatal and infant (1987-88) Medicaid recipients  nonparticipant dummy: Enrolled by 30
mortality (n=111,958) weeks gestation

Devaney (1992) Likelihood of very FNS WIC/Medicaid WIC and non-WIC Participant vs. Participation dummy Probit analysis, including
low birthweight (1987-88) Medicaid recipients  nonparticipant attempts to 91ontrol for

(n=111,958) simultaneity

Devaney et al. Birthweight, FNS WIC/Medicaid WIC and non-WIC Participant vs. Participation dummy Multivariate regression

(1990/91) gestational age, (1987-88) Medicaid recipients  nonparticipant and probit analysis,
likelihood of (n=111,958) including attempt to

premature birth, and
Medicaid costs

control for simultaneity.
Attempted but rejected
selection-bias adjustment.

See notes at end of table.
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Table 17—Studies that examined the impact of prenatal WIC participation on birth outcomes, including associated
health care costs—Continued

; Population Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
New York State Birthweight, Linked WIC, birth Singleton births to Participant vs. Participation dummy Multivariate regression
(1990) gestational age, record, and hospital WIC and non-WIC nonparticipant

likelihood of low
birthweight, very low
birthweight, and
premature birth, and
Medicaid costs

discharge files for births
in New York State in the
last 6 months of 1988

women
(n=132,994)

within 3 groups
defined on the
basis of
insurance
coverage
(Medicaid,
private, none)

Simpson (1988) Likelihood of Aggregate county-level Data for 75 (of 100)  Trends analysis Program “intensity” Multivariate regression
low birthweight data for North Carolina, counties, all of relating WIC variable based on
including vital statistics, which provided penetration over  county-level WIC
demographic and WIC and other time to birth expenditures
service infrastructure prenatal care outcomes
characteristics, and services for all
program penetration and  county residents
expenditures (1980-85) (rather than sharing
responsibility with
another county)
Stockbauer Birthweight, Linked WIC, birth and Matched WIC and Participant vs. Participation dummy Analysis of covariance
(1987) gestational age, death record files for non-WIC women matched control  and dose response:

likelihood of low
birthweight, very low
birthweight,
premature birth,
small-for-
gestational-age, and
neonatal mortality

1982 births in Missouri

with singleton b1igths

(n=9,411 pairs)

Dollar value of
redeemed vouchers

Schramm (1986)

Birthweight,
likelihood of low
birthweight,
neonatal mortality
rate, and Medicaid
costs

Linked WIC, Medicaid,
birth record, hospital
care, and death record
files for 1982 births

in Missouri

WIC and non-WIC
Medicaid recipients
(n=8,546)

Participant vs.
nonparticipant

Participation dummy
and dose response:
WIC food costs
adjusted for length
of pregnancy

Multivariate regression

See notes at end of table.
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Table 17—Studies that examined the impact of prenatal WIC participation on birth outcomes, including associated
health care costs—Continued

; Population Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
Stockbauer Birthweight, Linked WIC, birth, and WIC and non-WIC Participants vs. Participation dummy Analysis of covariance.
(1986) gestational age, death record files for Missouri residents 3 different and dose-response: Separate analyses for
likelihood of low 1980 births in Missouri with singleton births  nonparticipant Duration of participation ~ White, non-White, and
birthweight, and (n=6,732 WIC; groups: and dollar value of total group.
neonatal mortality sample for non- (1) all non-WIC redeemed WIC

rate

WIC not reported)

births; (2) random
sample of non-
WIC births;

(3) matched
group of non-
WIC births

coupons

Schramm (1985)

Birthweight,
likelihood of low
birthweight,
Medicaid costs

Linked WIC, Medicaid,
birth, and hospital care
records for 1980 births
in Missouri

WIC and non-WIC
Medicaid recipients
(n=7,628)

Participant vs.
nonparticipant

Participation dummy
and dose response:
WIC food costs
adjusted for length
of pregnancy

Analysis of covariance

Kotelchuck,
et al. (1984)

Birthweight, gesta-
tional age, likelihood
of low birthweight,
premature birth,
small-for-gestational-
age birth, and neo-
natal mortality rate

Linked WIC, birth,
and death records
for 1978 births in
Massachusetts

Matched WIC and
non-WIC women
with singleton bjrths

(n=4,126 pairs)'®

Participant vs.
matched control

Participation dummy
and dose response:
Months on WIC and
percent of pregnancy
on WIC

Bivariate comparisons

Group IV: Other State and local studies

Reichman and Birthweight, Standardized data All WIC and non- Participant vs. Participation dummy Multivariate regression,
Teitler (2003) likelihood of low collected for women WIC HealthStart nonparticipant including attempﬁt to control
birthweight enrolled in New Jersey’s  participants who for simultaneity
HealthStart program for had a live singleton
pregnant Medicaid birth (n=90,117)
recipients between 1988
and 1996
Brown et al. Birthweight, Medical records, birth, and  Non-Hispanic Participant vs. Participation dummy Multivariate regression
(1996) likelihood of low death certificates for women who deliv- nonparticipant

birthweight, and
infant mortality rate

births in 1 Indiana hospi-
tal between January
1988 and June 1989

ered at the area’s
primary hospital for
the “underserved”
(n=4,707)

See notes at end of table.
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Table 17—Studies that examined the impact of prenatal WIC participation on birth outcomes, including associated

health care costs—Continued

; Population Measure of
Study Outcome(s) Data source (sample size) Design participation Analysis method
Mays-Scott Birthweight WIC records in 1 county  Prenatal WIC Participants, Dose response: Analysis of variance
(1991) health department in participants who before Number of months
Texas (1987-89) were <17 years and  vs. after enrolled, nutrition
had at least 1 education contacts,
previous pregnancy and voucher pickups
(n=217)
Collins et al. Birthweight Primary data collection WIC and non-WIC Participant vs. Participation dummy Bivariate t-tests
(1985) in public health pregnant women nonparticipant
department clinics in 6 (n=519)
Alabama counties
(1980-81)
Metcoff et al. Birthweight Primary data Income-eligible Randomized Participation dummy Multivariate regression
(1985) collection at a prenatal pregnant women experiment
clinic in 1 hospital in selected at mid-
Oklahoma (1983-84) pregnancy based
on predicted
birthweight; roughly
equivalent numbers
were predicted to
have average-size
babies vs. small or
large babies
(n=410)
Heimendinger et Birthweight WIC and medical WIC and Medicaid-  Participant vs. Participation dummy Multivariate regression

al. (1984)

records in 3 WIC clinics
and 4 non-WIC clinics in
the same Boston
neighborhoods
(1979-81)

eligible infants and
toddlers up to 20
months of age with
at least 2 height
and weight
measurements
(n=1,907)

nonparticipant

based on mother’s
participation in WIC
during pregnancy

See notes at end of table.
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Table 17—Studies that examined the impact of prenatal WIC participation on birth outcomes, including associated
health care costs—Continued

Measure of
participation

Population

Study Qutcome(s) Data source' (sample size)2 Design

Analysis method

WIC and medical Matched WIC and
records in WIC sites and  non-WIC pairs of
non-WIC health facilities  pregnant women,
in 4 geographic areas of  (n=418 pairs)
Massachusetts

(1973-78)

(Reanalysis of data from

Kennedy and Birthweight,

Kotelchuck (1984) gestational age,
likelihood of low
birthweight and
small-for-
gestational-age
birth, and fetal

Participant vs.
matched control

Participation dummy
and dose response:
Number of months
vouchers received

Bivariate comparisons

death rate Kennedy et al., 1982)
Bailey et al. Birthweight Primary data collection WIC and income- Participant vs. Participation dummy Multivariate regression
(1983) at 1 WIC site and 1 non-  eligible nonpartici- nonparticipant

WIC site in Florida
(Dates not reported)

pants who were 30
weeks pregnant at
time of recruitment
and receiving
identical prenatal
care (n=101)

Paige (1983)

Medicaid costs,

Medicaid records in 4

WIC and income-

Participant vs.

N/A

Comparisons of means

health care counties in Maryland, 2 eligible non-WIC nonparticipant and proportions (no
utilization in which WIC was women who were statistical tests reported)
available and 2 in which ~ on Medicaid for at
WIC was not available least 16 weeks
(1979-80) during pregnancy
(n=114)
Kennedy, Birthweight, WIC and medical WIC and WIC- Participant vs. Participation dummy Multivariate regression
et al. (1982) likelihood of low records in WIC eligible women nonparticipant and dose response:
birthweight sites and non-WIC (n=1,297) Number of vouchers

health facilities in

4 geographic areas
of Massachusetts
(1973-78)

received, months
on WIC

See notes at end of table.

Continued—
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Table 17—Studies that examined the impact of prenatal WIC participation on birth outcomes, including associated
health care costs—Continued

; Population ) Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
Silverman (1982) Birthweight, Medical records for WIC and income- Participants, Participation dummy Multivariate regression
likelihood of low random sample of eligible before vs. after,
birthweight women enrolled in nonparticipants separate groups
Maternity and Infant (n=2,514)

Care Project (MIC) in
Allegheny County, PA,
before (1971-74) and
after (1974-77) initiation
of WIC

Notes: N/A = Not applicable.

1Data sources:
FNS WIC/Medicaid = FNS’ WIC/Medicaid database.
NLSY = National Longitudinal Survey of Youth.
NMIHS = National Maternal and Infant Health Survey.

Unless the description of the study sample indicates that a comparison group was limited to nonparticipants who were income-eligible for WIC or known to be Medicaid participants, all
income levels were included in the comparison group. Income was generally controlled for in the analysis if the information was available.

Maximum analysis sample; sample varies by outcome. Birth outcome data were available for only about 75 percent of women in the study.

Intrauterine growth retardation defined as fetal growth ratio of less than 85 percent (observed birthweight at gestational age by mean for gestational age of sex-specific fetal growth
distribution). Heavy preemie defined as birthweight of 2,500 gm or more and gestation of less than 37 weeks. (Authors report that mortality rate for heavy preemies may be twice that of
normal birthweight infants).

Used three alternative definitions of WIC participation to control for simultaneity in analyses of impacts on birthweight and gestational age: (1) during first 8 months; (2) during first 7
months; (3) during first 6 months. Also estimated model for birthweight that controlled for gestational age.

For all outcomes, estimated basic model as well as separate models for four different cohorts defined by length of gestation thresholds: 28 weeks, 32 weeks, 36 weeks, and 40 weeks.

Authors also examined impacts on birth defects, C-section, and complications during pregnancy and delivery. No significant differences were noted for birth defects or complications during
prsegnancy and delivery. The rate of C-section was significantly greater for WIC participants.

Alternative models included (1) women who enrolled in WIC after 33 weeks gestation included in the nonparticipant group, (2) three separate cohorts, based on gestational age (29, 33,
and 37 weeks), and (3) gestational age as a control variable.

Exposure for women who did participate in WIC was considered high = enrolled before 12 weeks gestation, medium = enrolled at 12-20 weeks gestation, and low = enrolled at 21-37
weeks gestation.

In addition to basic model, estimated alternative model that included women who enrolled in WIC at 36 weeks gestation or later in the nonparticipant group.

Alternative models defined WIC patrticipants as those who enrolled in WIC (1) before 32 weeks gestation and (2) by 30 weeks gestation.

Estimated two alternative models: (1) basic model with addition of control for first-trimester WIC participation and gestational age, (2) basic model with WIC participants who enrolled after
36 weeks considered nonparticipants.

Pairs matched on age, race, education, gravidity, number of births this pregnancy, and marital status.

Pairs matched on age, race, education, number births this pregnancy, smoking during pregnancy, and pre-pregnancy weight.

Pairs matched within catchment area on age, race, parity, education, and marital status.

Included separate model to control for gestational-age bias, but sample was restricted based on initiation of prenatal care (1* or 2 trimester) rather than timing of WIC enroliment.

The main focus of study was impact of WIC on children’s growth; however, the authors compared birthweights of subjects whose mothers were and were not in WIC.

WIC-eligible women included in the nonparticipant group were wait-listed for WIC during their pregnancy, enrolled in WIC postpartum, or women who received prenatal care at non-WIC
heglth care facilities in same neighborhood but never enrolled in WIC.

Approximately 80 percent of women were matched on race, age, parity, marital status, and income. The remainder were matched on four of the five variables.
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Chapter 4: WIC Program

files and Medicaid files, to study birth outcomes
among WIC participants and nonparticipants. With
three exceptions (Devaney et al., 1990/91; Devaney,
1992; Devaney and Schirm, 1993), all of the studies in
Group Il are based on data from one State. The three
excepted studies used the FNS WIC-Medicaid data-
base. This database was assembled by FNS to address
a congressional mandate to determine “savings in
Medicaid costs for newborns and their mothers during
the first 60 days after birth from participating in the
WIC program during pregnancy” (Devaney et al.,
1990). A secondary objective for the database was to
examine effects of participation on birthweight and
gestational age. The FNS WIC-Medicaid database
includes WIC participation, birth certificate, and
Medicaid claims data for five States (Florida,
Minnesota, North Carolina, South Carolina, and
Texas). For the first four States, the database includes
data for all births in 1987. For Texas, the database
includes data for all births during the first 6 months
of 1988.

Most of the research in Group Il is based on data col-
lected in the 1980s. However, four studies are based
on more recent data. Roth et al. (2004) analyzed data
for Medicaid births in Florida from 1996-2000;>°
Gregory and deJesus (2003) analyzed births in New
Jersey for an 18-month period in 1992-93; Buescher
and Horton (2000) used 1997 data from North
Carolina (this study is an update of a previous study
conducted in 1988 (Buescher et al., 1993)); and
Ahluwalia et al. (1998) used data for 1992 births in
Michigan.

Finally, Group 1V includes 11 State or local studies
that examined WIC impacts among pregnant women
receiving care in particular programs, hospitals, or
clinics. All but one of these studies (Reichman and
Teitler, 2003) used data that were collected in the
1970s and 1980s. Reichman and Teitler used data that
were collected between 1988 and 1996.

Methodological Considerations

Before reviewing findings from the studies presented
in table 17, it is important to understand three
methodological considerations that, in addition to
selection bias, affect interpretation of research on
birth outcomes: simultaneity of WIC participation and

S5This study was first presented in 2000, with a subset of the data (Roth
et al., 2000). Just before this report went to press, the author provided an
update that includes data for the full 5-year period (1996-2000) (Roth et
al., 2004). A manuscript is currently in preparation.

Economic Research Service/USDA

gestational age, influence of the comparison group
used, and use and adequacy of prenatal care.

Simultaneity of WIC Participation and Gestational
Age. Women who deliver early have less chance of
enrolling in WIC. Women who go to term have a
greater chance of enrolling. Consequently, both the
decision to participate in WIC and the length of WIC
participation are inexorably linked with gestational
age, an important predictor of most birth outcomes.
This simultaneity means that assessments of WIC
impact that rely solely on a binary indicator of partici-
pation are likely to overstate the impact of the pro-
gram. Moreover, because the duration of WIC partici-
pation is also simultaneous with gestational age, a tra-
ditional dose-response approach—estimating WIC
impacts based on number of months of WIC participa-
tion—although employed in several studies summa-
rized in table 17, is not a satisfactory solution to the
problem.

Gordon and Nelson (1995) studied several approaches
to addressing the relationship between the timing of
WIC enrollment and gestational age (pregnancy dura-
tion). These included omitting very late enrollees
(enrolled after the eighth month) from the WIC group,
including gestational age as an independent variable in
the regression, and defining several cohorts of WIC
participants based on gestational age (pregnancy dura-
tion) at the time of WIC enrollment. All of these
approaches decreased estimated impacts to varying
degrees. Gordon and Nelson ultimately concluded that
each of the approaches to controlling for simultaneity
systematically underestimated the impact of WIC
because they effectively eliminated any effect WIC
might have on extending gestation. The authors sug-
gested that results from analyses using a binary indica-
tor of WIC participation (participant vs. nonpartici-
pant) and those comparing various cohorts of WIC
participants (in an effort to control for simultaneity)
probably bound the magnitude of the true effect.

Influence of the Comparison Group Used. Research
has consistently shown that specific types of women
are more likely than other women to participate in
WIC. Characteristics associated with increased likeli-
hood of WIC participation include younger age, lower
income, lower educational levels, being unmarried,
and being African American. Several early studies of
the impact of WIC on birth outcomes attempted to
control for these differences by creating matched pairs
of participants and nonparticipants (Kennedy and
Kotelchuck, 1984; Kotelchuck et al., 1984;
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Stockbauer, 1987). Matching was limited, however, to
variables that were available on birth certificates, most
often maternal age, race, parity, education, and marital
status. Researchers were unable to control for other
important variables, particularly income and key char-
acteristics related to pregnancy, and generally did not
do so in their analyses (for example, analyses for
Kennedy and Kotelchuck (1984) and Kotelchuck
(1984) were limited to chi-squares and t-tests). Thus,
the comparability of treatment and comparison groups
in these studies is still open to question, despite the
fact that the groups were “matched.”

In interpreting findings from these studies, it is impor-
tant to realize that, to the extent that comparison-
group women were higher income or less at-risk than
WIC women, the true impact of the WIC program (at
the time these studies were conducted) may have been
underestimated.

In 1985, Schramm studied the impact of WIC on
Medicaid costs for newborns in Missouri. By limiting
the analysis to Medicaid recipients, all of whom were
income-eligible for WIC, Schramm created a ready-
made comparison group and minimized (but did not
eliminate) the potential influence of noncomparable
incomes. The approach used by Schramm has been
adapted and used by many other researchers, most
notably in the USDA-sponsored WIC-Medicaid studies
(Devaney et al., 1990/91; Devaney, 1992; Devaney and
Schirm, 1993) (see Group Il in table 17). In interpret-
ing results of these Medicaid-based studies, it is impor-
tant to recognize that they are limited to the lowest
income WIC participants. At the time these studies were
conducted, WIC eligibility was defined as 185 percent
of poverty, while Medicaid eligibility was generally set
at 130 percent of poverty or lower. Because lower
income women are at higher risk of poor birth outcomes,
these studies probably overstated the impact of WIC.

Use and Adequacy of Prenatal Care. Receiving ade-
quate prenatal care is expected to independently affect
most birth outcomes. Consequently, most recent
research has controlled for the adequacy of prenatal
care in order to estimate the independent effect of
WIC—that is, the impact of WIC over and above the
impact of receiving adequate prenatal care. However,
because encouraging prenatal care and potentially pro-
viding a link to such care is a major focus of the WIC
program, including adequacy of prenatal care as a
covariate effectively understates the full impact of the
WIC program. Moreover, Currie (1995) argues that
including prenatal care in multivariate models may be

108 « Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

inappropriate because prenatal care and WIC participa-
tion may be simultaneously chosen.*

Birth Outcomes: Research Results

Table 18 summarizes findings from the available
research by outcome. Results for each study are reported
using the primary author’s name. In the interest of pro-
viding a comprehensive picture of the body of research,
both significant and nonsignificant results are reported
in table 18 and in all other “findings” tables included in
this report. As noted in chapter 1, a consistent pattern
of nonsignificant findings may indicate a true underly-
ing effect, even though no single study’s results would
be interpreted in that way. Readers are cautioned, how-
ever, to avoid the practice of “vote counting” or
adding up all the studies with particular results.
Because of differences in research design and other
considerations, as discussed in the text, findings from
some studies merit more consideration than others.

For the first two outcomes in the table (mean birthweight
and mean gestational age), a higher value is associated
with a positive WIC impact. For the remaining out-
comes (for example, the likelihood of low birth-
weight), a lower value is associated with a positive
WIC impact. The column headings in table 18 vary
accordingly, so that significant positive WIC effects
are always shown in the far left column of the table.

As noted in the preceding discussion, all of the avail-
able studies have limitations that require that their
findings be caveated. Thus, no single study provides a
definitive answer on WIC’s effectiveness, but the body
of research provides suggestive evidence. As table 18
illustrates clearly, the majority of studies reported posi-
tive differences that favor WIC participants. In most
cases, differences were statistically significant.

In 1992, the General Accounting Office (GAQO) com-
pleted a meta analysis of existing WIC studies that
yielded estimates of cost savings attributable to WIC
(GAO, 1992). The meta analysis included 17 studies
of WIC impacts on rates of low birthweight that were

6S0me early studies included prenatal care use and/or adequacy as sep-
arate outcome measures. While most of these studies found positive associ-
ations between WIC participation and measures of prenatal care, these esti-
mates have largely been discounted because cross-sectional studies can not
disentangle the direction of the effect. Higher rates and quality of prenatal
care among WIC participants may result from either WIC referring women
to prenatal care or prenatal care providers referring enrolled women to
WIC. Because of this limitation and the fact that prenatal care is now
almost universally used as a covariate rather than an outcome, results of
analyses that looked at the impacts of WIC on prenatal care are not includ-
ed in this summary.

Economic Research Service/USDA
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Table 18—Findings from studies that examined the impact of prenatal WIC participation on birth outcomes,
including associated health care costs

Outcome

Significant impact

No significant impact

Significant impact

Participants higher

Participants higher/same

Participants lower

Participants lower

Mean birthweight

Reichman (2003) [1 State]
Kowaleski-Jones (2002)
[national]
Buescher (2000) [1 State]
Brien (1999) [national] {B1Iacks}
Gordon (1995) [national]
Mays-Scott (1991) [1 site]
Devaney (1990/91) [5 States]
New York State (1990) [1 State]
Rush (1988a) [national]
Stockbauer (1987)

[1 State] {Blacks}
Schramm (1986) [1 State]
Stockbauer (1986) s

[1 State] {non-White}
Metcoff (1985)

[1 site] {smokers}
Heimendinger (1984)

[3 neighborhoods]
Kennedy (1984)

[4 areas in 1 State]

Bailey (1983)

[2 sites] {smokers}
Kennedy (1982)

[4 areas in 1 State]
Edozien (1979) [national]

{3+ months on WIC}

Brown (1996) [1 site]
Stockbauer (1 986)5
[1 State] {White}
Collins (1985) [6 counties]
Metcoff (1985) [1 site]
{nonsmokers}
Schramm (1985) [1 State] .
Kotelchuck (1984) [1 State]
Bailey (1983) [2 sites]
{nonsmokers}
Silverman (1982) [1 county]

Brien (1999) [national] {Whites}
Rush (1988d) [national]
Stockbauer (1987)

[1 State] {White}
Edozien (1979) [national]

{< 3 months on WIC}

Mean gestational
age

Gordon (1995) [national]
Devaney (1990/01) [5 States]
New York State (1990) [1 State]
Rush (1988a) [national]
Stockbauer (1987) [1 State]
Stockbauer (1986) [1 State]
Kennedy (1984)

[4 areas in 1 State]
Kotelchuck (1984) [1 State]
Edozien (1979) [national]

Brien (1999) [national] {Blacks}8

Brien (1999) [national] {Whites}
Rush (1988d) [national]

See notes at end of table.

Continued—
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Table 18—Findings from studies that examined the impact of prenatal WIC participation on birth outcomes,

including associated health care costs—Continued

Outcome

Significant impact

No significant impact

Significant impact

Participants lower

Participants lower/same

Participants higher

Participants higher

Likelihood of low
birthweight
(<2,500 gm)

Roth (2004) [1 State]’
Finch (2003) [national]
Gregory (2003)

[1 State] {Blacks}
Reichman (2003) [1 State]011
Buescher (2000) [1 State]
Ahluwalia (1998) [1 State]
Covington (1995) [national]

{except subgroup noted
Gordon (1995) [national]
Buescher (1993) [1 State]
Devaney (1990/91) [5 States]
New York State (1990) [1 State]
Stockbauer (1987)

[1 State] {Blacks}
Schramm (1986) [1 State]
Schramm (1985) [1 State]
Stockbauer (1986) .3

[1 State] {non-White} .
Kotelchuck (1984) [1 State]
Kennedy (1982)

[4 areas in 1 State]

Gregory (2003)

[1 State] {non-Blacks} o

Brien (1999) [national] {Blacks}
Brown (1996) [1 site]
Rush (1988a) [national]
Simpson (1988) [1 State]
Stockbauer (1987)

[1 State] {White}
Stockbauer (1986)

[1 State] {White}

Bailey (1983) [2 sites]
Kennedy (1984)

[4 areas in 1 State]

Silverman (1982) [1 county]

Hogan and Park (2000)
[national]

Brien (1999) {national] {Whites}

Rush (1988d) [national]

Covington (1995) [national]
{annual income > 12,000
and no public aid}

Likelihood of very
low birthweight
(<1,500 gm)

Roth (2004) [1 State]’
Gregory (2003)

[1 State] {Blacks}
Buescher (2001) [1 State]
Hogan and Park (2000)

[national]
Covington (1995) [national]
Gordon (1995) [national]
Buescher (1993) [1 State]
Devaney (1992) [4 States]
New York State (1990) [1 State]
Stockbauer (1987)

[1 State] {Blacks}

10,11

Gregory (2003) [1 State]
{non-Blacks} 5

Devaney (1992) [1 State]

Stockbauer (1987) [1 State]
{Whites}

Rush (1988d) [national]

Rush (1988a) [national]

See notes at end of table.

Continued—
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Table 18—Findings from studies that examined the impact of prenatal WIC participation on birth outcomes,

including associated health care costs—Continued

Significant impact

No significant impact

Significant impact

Outcome Participants lower Participants lower/same Participants higher Participants higher
Mean Gregory (2003) [1 State] Devaney (1990/91) [1 Stat7e]
Medicaid/health Buescher (1993) [1 State] Paige (1983) [4 counties]
care costs New York %tate (1991)
[1 State]

Devaney (1990/91) [4 States]

Schramm (1986) [1 State]

Schramm (1985) [1 State]
Likelihood of Gordon (1995) [national] Brien (1999) [national] {Whites}

premature birth
(<36-37 weeks

Devaney (1990/91) [5 States]
New York State (1990) [1 State]

Brien (1999) [national] {leacks}
Frisbie (1997) [national]
Rush (1988d) [national]

gestation) Rush (1988a) [national] Kotelchuck (1984) [1 State]

Stockbauer (1987) [1 State]
Likelihood of Frisbie (1997) [national] Stockbauer (1987) Stockbauer (1987)
intrauterine Stockbauer (1986) [1 State] [1 State] {Blacks} [1 State] {Whites}
growth Kennedy (1984)

retardation/small-
for-gestational-
age birth

[4 areas in 1 State]

Neonatal mortality
(birth through
early infancy,
approximately 1
month)

Gregory (2003) [1 State]
{Blacks}
Moss (1998) [national]
Devaney (1993) [4 States]
Joyce (1988) [national] {Blacks}
Stockbauer (1986)
[1 State] {non-Whites}
Kennedy (1984) [1 State]
Kotelchuck (1984) [1 State]

Gregory (2003) [1 State]
{non-Blacks}

Brien (1999) [national] {Whltes}8

Gordon (1995) [natlonal]

Joyce (1988) [national] {Whites}
Rush (1988a) [national]1

Rush (1988d) [national]
Stockbauer (1987) [1 State]
Schramm (1986) [1 State]

Brien (1999) [national] {Blacks}8

Devaney (1993) [1 State]

Stockbauer (1986)
[1 State] {Whites}

See notes at end of table.

Continued—
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Table 18—Findings from studies that examined birth outcomes, including associated health care costs,
by prenatal WIC participation status—Continued

Significant impact No significant impact Significant impact
Outcome Participants lower Participants lower Participants higher Participants higher
Infant mortality Gregory (%903) [1 State] Brown (1996) [1 site] 1 Brien (1999) [national]21
(later infancy {Blacks} Gordon (1995) [national]
through first year Devaney (1993) [4 States] Devaney (1993) [1 State]
of life) Rush (19881) [national]

Notes: Cell entries show the senior author’s name, the publication date, and the scope of the study (for example, national vs. 1 city or 1 State). Where findings pertain only to a specific
subgroup rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
be indicative of a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up
all the studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text
discusses methodological limitations and emphasizes findings from the strongest studies.

For studies that estimated more than one model, findings reported here reflect results for primary or baseline models. Unless otherwise noted, findings for alternative models were not
qualitatively different.

Findings reported for Brien and Swann (1999) are based on two-stage model that controlled for selection bias, which was preferred by authors. The model did not control for variables that
the authors considered to be endogenous, including age, income, living situation, use and adequacy of prenatal care, smoking, and use of alcohol and drugs. Unless otherwise noted,
significance of effect (but not necessarily the direction) was the same for a model that defined WIC participation on the basis of status during the first trimester and a fixed effects model that
estimated differences between pregnancies for the same women.

Findings reported for Kennedy and Kotelchuk (1984) are based on analyses for total sample. The paper also reports results by racial group for some outcomes; however sample sizes for
non-Whites are small.

1Difference was positive but not significant in model that controlled for gestational age, models for three of the four gestational-age cohorts, and model that limited WIC participants to
thgse who participated in first 6 months of pregnancy. Difference was negative, but not significant, in model for 28-week cohort.
Size of impact was substantially greater among infants born prematurely (< 37 weeks gestation).
Mixed results depending on comparison group used. Two out of three comparisons found positive, significant impact among non-white participants.
Dose-response analyses found no significant impact.
Mixed results depending on comparison group used, but estimates for one comparison were identical and for another were off by one gm.
Authors reported significant difference at p <0.10.
Mixed results depending on comparison group used. Two out of three comparisons found positive, significant impact for both Whites and non-Whites.
Impact was positive and significant in fixed-effects model.
1§ignificant difference noted for each of five annual cohorts (1996-2000), as well as for the full sample.
Difference was favorable to WIC participants but not statistically significant for 37-week cohort. The number of very-low-birthweight infants in this sample was very small (28 vs. 742 in
fulhsample).
Difference was not statistically significant in model that controlled for gestational age.
Impact was positive but not significant for 28- and 32-week cohorts and positive and significant for 36- and 40-week cohorts.
Mixed results depending on comparison group used, but two comparisons showed positive WIC impact and one of these was significant.
5|\lo significant impact in models for four gestational-length cohorts.
mpact was not significant in models that limited WIC participants to those who enrolled by 30 weeks and 32 weeks.
Reported significantly shorter hospital stay for WIC infants in all three insurance groups; however, analysis used simple t-tests. Medicaid hospital costs for WIC infants were lower than
noH-WIC infants, but the statistical significance of the difference was not tested.
8No statistical tests performed.
Impact was positive and significant for probability of heavy preemie (WIC participants less likely to have heavy preemie).
Finding reflects impact on fetal death rate rather than neonatal death rate because data were available only up to the time of birth.
Difference among non-blacks was not statistically significant, however, because data were not presented, could not determine direction of difference.
Impact was positive and significant, for blacks, in fixed-effects model.
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Chapter 4: WIC Program

deemed to be adequate in sample size and design. All
of these studies are included in tables 17 and 18.%" By
statistically combining the results of these studies,
GAO researchers estimated WIC’s effect on reducing
the incidence of low birthweight as well as the inci-
dence of very low birthweight.>® They then used this
information to estimate the number of infants born in
1990 who would have been born with low birth-
weights if their mothers had not received WIC bene-
fits. Finally, cost savings attributable to WIC were
determined by combining the estimate of averted low
birthweight and very low birthweight infants with
information on the excess costs associated with caring
for these infants. Cost estimates included short-term
hospital costs, expected long-term disability costs, and
expected special education costs. A substantial propor-
tion of total costs were attributable to medical care
costs in the first year of life.

The GAO researchers concluded that prenatal WIC
participation reduced the incidence of low birthweight
by 25 percent (estimates from the studies examined
ranged from 10 percent to 43 percent) and the incidence
of very low birthweight by 44 percent (study estimates
ranged from 21 to 53 percent). When these estimates
were applied to 1990 births and associated costs, result
indicated that providing WIC services to mothers who
delivered babies in 1990 would ultimately save more
than $1 billion in costs for Federal, State, local, and
private payers. Savings to the Federal Government
were estimated at $337 million. These findings are the
source of an oft-cited claim that “every dollar invested
in [prenatal] WIC saves $3.50 in other costs.”>®

In commenting on the GAO report, USDA officials
raised appropriate concerns that GAO’s conclusions over-
stated the impact of WIC because (1) the reviewed stud-
ies used data collected between 1982 and 1988, but both
Medicaid and WIC had changed substantially since

57In the GAO meta analysis, each of the five States studied by Devaney
et al. (1990/91) in the WIC-Medicaid Study were considered as separate
studies. Other studies included in the meta analysis were Silverman (1982),
Kennedy et al. (1982), Kennedy and Kotelchuck (1984), Bailey et al.
(1983), Metcoff et al. (1985), Stockbauer (1986, 1987), Schramm (1985,
1986), the NWE (Rush et al., 1986, 1988a, 1988d), and Buescher et al.
(1993). (The GAO report used a 1991 version of the work Buescher and
his colleagues published in 1993).

S8Estimates related to the incidence of very low birthweight are based
on data from 5 of the 17 studies that provided separate estimates for inci-
dence of low and very low birthweight. In estimating reductions in very
low birthweight attributable to WIC and the associated cost savings, the
authors applied results from these studies to the other 12 studies.

59The $3.50 savings (calculated in 1990 dollars and assuming a 2-percent
discount rate) accrues over 18 years. Savings in the first year of life were
estimated at $2.89 per Federal dollar spent on prenatal WIC participation.

Economic Research Service/USDA

then, (2) none of the reviewed studies was generalizable
to the entire WIC population, and (3) GAO researchers
relied most heavily on findings from the WIC-Medicaid
Study, which was largely limited to the very lowest
income WIC participants (GAO, 1992).%° USDA officials
also stressed that the report did not adequately caveat its
findings in recognition of the selection-bias problem.

Since the GAO meta analysis was completed, 13 addi-
tional studies have examined WIC’s impact on birth-
weight and/or Medicaid costs using techniques that were
comparable to or better than those used in the studies
reviewed by GAO. These include studies that involved
national datasets (Finch, 2003; Kowaleski-Jones and
Duncan, 2002: Hogan and Park, 2000; Brien and Swann,
1999; Covington, 1995; Gordon and Nelson, 1995), as
well as studies that focused on one State (Roth et al.,
2004; Gregory and deJesus, 2003; Reichman and Teitler,
2003; Buescher and Horton, 2000; Ahluwalia et al.,
1998). Two other studies used data from the WIC-
Medicaid Study (Devaney, 1992) and data from one
hospital (Brown et al., 1996). With the exception of
Brown et al. (1996), all of these studies reported a sig-
nificant WIC impact overall or for at least one subgroup.
Moreover, the studies by Kowaleski-Jones and Duncan
(2002) and Brien and Swan (1999) included controls
for selection bias that the authors deemed successful.

Taken as a whole, the available body of research pro-
vides strong, suggestive evidence that WIC has a posi-
tive impact on mean birthweight, the incidence of low
birthweight, and several other key birth outcomes, and
that these positive effects lead to savings in Medicaid
costs. Even recognizing the pervasive self-selection
problem and the fact that virtually all studies have other
limitations that limit generalizability, the consistency of
the results across studies is noteworthy. This is especially
true when one considers that the bulk of the literature
is comprised of relatively large, well-conducted stud-
ies, includes both national samples and State-level data
that essentially amount to point-in-time censuses, and
includes data from a number of different time periods.

Other reviewers have reached similar conclusions
(Rossi, 1998; Currie, 1995). Currie (1995) offers the
following observation:

Without knowing more about the selection mechanism
underlying participation in the program, it is difficult to

0The WIC-Medicaid Study estimated, with the appropriate caveats, that
every dollar spent on prenatal WIC participation generated more than
$1.00 in Medicaid savings. This analysis considered only Medicaid expen-
ditures during the first 60 days after birth.
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assess the probable direction of the bias. However, the fac-
tors governing selection into the WIC Program are likely to
vary considerably over time and across sites. “...Hence, the
fact that the estimated effects are remarkably consistent
across samples drawn from different states and at different
times suggests that the positive results are not entirely driv-
en by the selection of women who are likely to have good
outcomes into the program.” (p. 100).

Thus, the evidence that WIC participation during preg-
nancy positively influences birth-related outcomes is
fairly convincing. Beyond that, however, little else is
clear. Because of the design characteristics that con-
tribute to inherent underestimation or overestimation
of WIC impacts and the wide range of reported esti-
mates, it is difficult to characterize the relative size of
WIC’s impact—for example, the estimated reduction
in the prevalence of low birthweight infants—with any
confidence. Moreover, subgroup analyses by some
researchers suggest that WIC impacts may be stronger
among Blacks and other minorities than among Whites
(Gregory and deJesus, 2003; Brien and Swann, 1999;
Stockbauer, 1986, 1987) and among those at the low-
est income levels (Finch, 2004; GAO, 1992).

In addition, many important changes have taken place
since the data used in most of this research were col-
lected. These changes may influence the extent to
which findings from previous research apply to today’s
WIC program. The most noteworthy changes include
the following:

¢ A substantially higher level of program penetration
in most areas of the United States than was present
in the mid-to-late 1980s (that is, most eligible prena-
tal applicants are able to enroll and waiting lists tend
to be the exception rather than the rule).

* More generous Medicaid income-eligibility criteria
for pregnant women (including some that exceed the
WIC cutoff of 185 percent of poverty), which infer
automatic income-eligibility for WIC.

e The use of standardized nutritional risk criteria.

Welfare reform legislation, which did not affect WIC
directly, may also have affected the circumstances of
both WIC participants and nonparticipants. Any of
these changes may influence both the presence and
size of WIC impacts as well as variation in impacts
across subgroups.

Two studies by Buescher and his colleagues illustrate
how the prenatal WIC population in one State has
changed over time. Both of these studies were limited
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to Medicaid participants in North Carolina. At the time
of the first study in 1988, the Medicaid income-eligi-
bility cutoff was 100 percent of poverty, and a total of
21,900 Medicaid births were included in the study
(Buescher et al., 1993). At the time of the second study
in 1997, the Medicaid cutoff for pregnant women was
185 percent of poverty, and the number of Medicaid
births was almost double, at roughly 43,000 (Buescher
and Horton, 2000). Although both studies found that
WIC decreased the likelihood of low birthweight and
very low birthweight, the magnitude of the differences
between WIC participants and nonparticipants was
smaller in 1997 than it had been in 1988 (odds ratios
of 1.36 vs. 1.45 for low birthweight and 1.90 vs. 2.15
for very low birthweight).

Initiation and Duration of Breastfeeding:
Research Overview

Impacts on breastfeeding are discussed in this section
because, as mentioned previously, any impact WIC
may have on the decision to breastfeed is clearly tied
to nutrition education and/or breastfeeding promotion
services provided to the mother during pregnancy.
(Impacts on breastfeeding duration and other infant
feeding practices may be influenced by WIC services
provided after birth.)

The literature search identified few studies that
assessed the impact of WIC on breastfeeding behav-
iors. Many identified studies examined the impact of
specific breastfeeding promotion strategies/programs
on WIC participants. However, such studies do not
address the impact of the WIC program per se. That is,
they provide no information on what breastfeeding ini-
tiation and duration rates would look like in the
absence of the WIC program.

Official WIC policy has always encouraged breast-
feeding. Both programmatic and research interest in
this topic grew in the late 1980s and early 1990s,
however, when national survey data indicated that
breastfeeding rates were declining nationwide (as the
WIC program was growing) and that the rate of breast-
feeding among WIC participants was less than the
national average and less than the rate for low-income
nonparticipants.

Many investigators have examined predictors of
breastfeeding behaviors. Results have been very con-
sistent and have demonstrated that women who are
African American, less educated, low-income, and
younger are less likely to breastfeed than other
women. These demographic characteristics are also
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associated with an increased likelihood of WIC partici-
pation, so it is not surprising that studies that have
included WIC participation among the list of potential
breastfeeding predictors have almost invariably found
a negative association or no association between WIC
participation and breastfeeding.

These negative statistics have prompted substantial
commentary and questions over the years, particularly:
Does the formula provided by WIC act as a disincentive
to breastfeeding? and Does the WIC program devote
adequate resources to breastfeeding promotion?
Obtaining reliable answers to these questions is com-
plicated by substantial selection bias that makes it more
likely that researchers will find a negative association
between WIC participation and breastfeeding. As just
noted, the demographic characteristics of women who
are least likely to breastfeed closely parallel the char-
acteristics of women who are most likely to participate
in WIC. In addition, it is reasonable to assume that
women who have decided to formula-feed may be more
likely to participate in WIC than women who have
elected to breastfeed in order to obtain the free formu-
la. The incentive to participate may be substantially
reduced for women who have decided to breastfeed.

The literature review identified nine studies that
attempted to estimate the impact of WIC participation
on breastfeeding behaviors (table 19). Studies that
used only t-tests or correlation coefficients to examine
this relationship, without controlling for measured dif-
ferences between groups, are not included. As just
noted, these studies are virtually guaranteed to find a
negative association or no association between WIC
participation and breastfeeding because of the demo-
graphic characteristics of WIC participants.

Two components of the NWE examined breastfeeding
in a fairly limited way (Rush et al., 1988d; 1988c)
(Group I). Five studies used national survey data to
study the impact of WIC on breastfeeding (Group 11).
Two of these studies used the NMIHS, one study used
the NLSY, and two studies, including one study con-
ducted by the GAO in response to a congressional
request, used the Ross Laboratory Mother’s Survey
(RLMS). The RLMS, in various forms, has been ongo-
ing for more than 40 years and is used to document
national trends in infant feeding. The RLMS includes a
mail survey of a large nationally representative sample
of mothers of 6-month-old infants. The sample repre-
sents 70-82 percent of all new mothers in the United
States (Ryan, et al., 1991). Response rates have gener-
ally been lower than desired for scientific surveys.
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Over the years, low-income women have exhibited the
lowest response rate and have therefore been oversam-
pled. Weights used in analyzing survey data are specif-
ically designed to account for differences in response
rates and coverage of various population subgroups
(GAO, 1993; Ryan et al., 1991).

Finally, two State and local studies examined WIC
impacts on breastfeeding and infant feeding practices
(Group I11). Burstein and her colleagues (1991) report-
ed preliminary impact estimates from the field test of
the WIC Child Impact Study. A much smaller, local
study looked at the impact of multiple spells of partici-
pation on breastfeeding rates among Hmong and
Vietnamese WIC participants in northern California
(Tuttle and Dewey, 1994).

Initiation and Duration of Breastfeeding:
Research Results

In the NWE, the Longitudinal Study of Women found
that WIC participants were both less likely to plan to
breastfeed (breastfeeding intention) and less likely to
initiate breastfeeding in the hospital than income-eligi-
ble nonparticipants (Rush et al., 1988d) (table 20).
However, study investigators discounted the finding
about breastfeeding initiation because they believed it
was influenced by a substantial amount of missing
data in the hospital records that provided data for the
analysis.

A study completed by Ryan and his colleagues in
1991, using RLMS data for 1984 and 1989, reported
that breastfeeding rates, and extended breastfeeding in
particular (6 months or more), declined disproportion-
ately among WIC participants during this period. Even
after controlling for measured differences between
groups, nonparticipants were 1.5 times more likely
than WIC participants to initiate breastfeeding in the
hospital. This study contributed substantially to the
debate about the role of the WIC program in promot-
ing breastfeeding.

The reliability of these findings was called into question
because of concerns about the adequacy of the single
survey item used to classify WIC participants and non-
participants and lack of attention to the issue of selection
bias (Tognetti et al., 1991). The survey item used to
identify WIC participants asked whether the mother or
the target infant participated in WIC at any time since
the infant’s birth. This composite question did not allow
differentiation of women who participated in WIC pre-
natally (and therefore had the opportunity to be exposed
to WIC breastfeeding promotion advice and activities)

Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3 4 115



€-6T-4UNWVH / Ule9H pue UONLIINN UO SWeifold UONLINN pue 39UBISISSY POOS JO S193)3 <+ 9TT

VASN/39IAISS U2Ieasay dIWou0dT

Table 19—Studies that examined the impact of the WIC program on breastfeeding

Study Qutcome(s)

1
Data source

Population )
(sample size)

Design

Measure of
participation

Analysis method

Group I: National evaluations

Rush et al.
(1988c) (NWE)

Breastfeeding
initiation and
duration

Primary data collection
in 174 WIC sites and 55
prenatal clinics
(1983-84)

Random sample of
infants and children
of women included
in the longitudinal
study of women
(see Rush et al.,
1988d below)
(n=2,370)

Participant vs.
nonparticipant

Participation dummy
based on age of
inception into WIC,
including prenatally

Multivariate regression

Rush et al.
(1988d) (NWE)

Breastfeeding
intention and
initiation

Primary data collection
in 174 WIC sites and 55
prenatal clinics
(1983-84)

Nationally
representative
sample of pregnant
WIC participants
and comparison
group receiving
prenatal care in
surrounding public
health clinics or
hospitals (n=3,935)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

Group lI: Secondary analysis of national surveys

Chatterji et al.
(2002)

Breastfeeding
initiation and
duration

1989-95 NLSY

(1) NLSY children
born between 1990
and 1995 (n=1,282)
(2) Low-income
NLSY children born
between 1991 and
1995 (n=517)

(3) NLSY children
born between 1989
and 1995, with at
least one other
sibling born during
the same period
(n=970)

Participant vs.
nonparticipant

Participation dummy

(1) (2) Multivariate
regression, including
attempt to control for
selection bias

(3) Fixed-effects model

See notes at end of table.

Continued—
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Table 19—Studies that examined the impact of the WIC program on breastfeeding—Continued

; Population ) Measure of

Study Qutcome(s) Data source (sample size) Design participation Analysis method
Balcazar et al. Breastfeeding 1988 NMIHS live births Mexican-American Participant vs. Participation dummy Multivariate regression
(1995) intention and non-Hispanic nonparticipant

White women who

were not undecided

about infant feeding

plans prior to the

infant’s birth

(n=4,089)
GAO (1993) Breastfeeding 1989-92 RLMS Nationally Prenatal Participation dummy Multivariate regression

initiation representative participants vs.

sample of mothers
of 6-month-old
babies. Analysis
included all
respondents with
complete data for
questions of s
interest (n=79,428)

nonparticipants
and postpartum-
only participants

Schwartz et al. Breastfeeding 1988 NMIHS
(1992) initiation and
duration

WIC participants
and income-eligible
nonparticipants
(n=6,170)

Participants who
received advice
to breastfeed
compared with
participants who
did not receive
advice and to
income-eligible
nonparticipants

Participation dummy
and advice dummy

3-stage regression with
selection-bias adjustment

Ryan et al. (1991)  Breastfeeding 1984 and 1989 RLMS

Respondents in

Participant vs.

Participation dummy

Multivariate regression

initiation and 1984 and 1989 nonparticipant
duration (n=120,334)
Group lli: State and local studies
Tuttle and Dewey  Breastfeeding Primary data collection Hmong and Participant vs. Dose response: Multivariate regression

in WIC clinics and
neighborhoods in

1 northern California
community

(1994) initiation

Vietnamese WIC
participants whose
youngest child was
less than 1 year
(n=122)

nonparticipant

Number of times

previously participated

in WIC

See notes at end of table.

Continued—
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Table 19—Studies that examined the impact of the WIC program on breastfeeding—Continued

; Population ) Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
Burstein et al. Breastfeeding Primary data collection Random sample Participant vs. Participation dummy Multivariate regression,
(1991) initiation and in Florida and North of WIC and nonparticipant including attempt to
duration Carolina (1990-91) income-eligible control for selection bias

infants (6 months
old) stratified by
birthweight (n=807)

1Data sources:
NLSY = National Longitudinal Survey of Youth.
NMIHS = National Maternal and Infant Health Survey.
RLMS = Ross Laboratories Mother’s Survey.
Unless the description of the study sample indicates that a comparison group was limited to nonparticipants who were income eligible for WIC or known to be Medicaid participants, all
income levels were included in the comparison group.
Overall response rate for survey was approximately 50 percent. After excluding cases with incomplete data, analysis sample comprised only 34 percent of the initial survey sample.
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Table 20—Findings from studies that examined the impact of the WIC program on breastfeeding

Significant impact No significant impact Significant impact
Qutcome Participants higher Participants higher Participants lower Participants lower
Intention to Balcazar (199§) [national] Rush (1988d) [national] Balcazar (1995) ;
breastfeed {with advice} [national] {overall}
Breastfeeding Tuttle (1994) [1 community]2 Rush (1998c) [national] Burstein (1991) [2 Statessll Chatterji (2002)
initiation Schwartz (1992) [national] Rush (1998d) [national]™ GAO (1993) [national]s’s
{advice} Schwartz (1995) [national]
{no advice} s
Ryan (1991) [national]
Duration of Schwartz (1992) [national] Chatterji (2002)6 Ryan (1991) [national]7
breastfeeding {no advice} Schwartz (1992) [national]
Rush (1998c) [national] {advice}

Notes: Cell entries show the senior author’s name, the publication date, and the scope of the study (for example, national vs. 1 city or 1 State). Where findings pertain only to a specific

subgroup rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses

methodological limitations and emphasizes findings from the strongest studies.
Findings reported for Chatterji et al. (2002) are based on the single-equation model, which the authors favored (see text).
Findings reported for Burstein et al. (1991) were consistent for single-equation and selection-bias-adjusted models.

]
Overall, WIC participants were significantly less likely than nonparticipants to plan to breastfeed, either exclusively or in combination with formula feeding. However, women who

participated in WIC and reported receiving advice to breastfeed were significantly more likely to plan to breastfeed.
Number of times woman had previously participated in WIC was positively associated with initiation of breastfeeding.
Limited to initiation of breastfeeding before hospital discharge.

Results are highly suspect because data were missing for almost half of the subjects. The authors suspect that the relevant data element on hospital records was disproportionately

skipped for women who did not breastfeed.

Result reported is for comparison of prenatal WIC participants vs. nonparticipants. Comparison of prenatal and postpartum-only WIC participants revealed virtually no difference between

the two groups.
Difference was statistically significant in fixed-effect model.
Based on odds ratio of breastfeeding when infant is 6 months old.
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from those who participated only after the birth of the
child. The combination of prenatal and postpartum
participants and, potentially, infant-only participants,
may have diluted the apparent WIC effect.

GAO (1993) used RLMS data for 1992 to address con-
gressional questions about the effectiveness of WIC’s
current breastfeeding promotion efforts.* GAO’s analy-
sis included a multivariate regression to investigate the
relationship between prenatal WIC participation and
initiation of breastfeeding in the hospital. Results
showed that, after controlling for differences in meas-
ured characteristics (including education, income, race,
and a variety of other characteristics known to be asso-
ciated with breastfeeding rates), prenatal WIC partici-
pants were just as likely as postpartum-only participants
to initiate breastfeeding. Moreover, prenatal WIC par-
ticipants were significantly less likely than nonpartici-
pants to initiate breastfeeding. Study authors cautioned
that the analysis did not control for selection bias and
that unmeasured characteristics, whether related to the
woman herself or her interaction with the WIC pro-
gram, may have contributed to the observed differ-
ences between WIC participants and nonparticipants.

In 1992, Schwartz et al. used data from the NMIHS to
examine the impact of WIC on breastfeeding. They
estimated three equations jointly and simultaneously to
control for self-selection and to model the decision to
initiate breastfeeding and, for those who breastfed, the
duration of breastfeeding. The analysis looked at the
combined influence of participating in WIC and receiv-
ing advice and encouragement from WIC staff to breast-
feed. In the joint model, the coefficient for WIC partic-
ipation was significant and negative and the coefficient
for receiving breastfeeding advice was significant and
positive. The interpretation is that the impact of WIC on
breastfeeding was mediated by whether the woman was
encouraged by WIC staff to breastfeed her infant. After
controlling for socioeconomic differences, prenatal WIC
participants who reported having received advice/
encouragement to breastfeed were more likely to initi-
ate breastfeeding than either participants who did not
receive such advice or income-eligible nonparticipants.
In contrast, WIC participants who did not report
receiving such advice/encouragement to breastfeed
were significantly less likely to initiate breastfeeding

61 Although recognizing the potential problem of nonresponse bias in the
RLMS data, GAO researchers pointed out that survey weights were specif-
ically designed to deal with this issue and that estimates of national breast-
feeding rates derived from the RLMS were consistent with those of key
government-sponsored national survey efforts, including the NMIHS and
the National Survey of Family Growth (NSFG).
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than income-eligible nonparticipants. Neither WIC
participation nor receipt of breastfeeding advice had a
significant impact on the duration of breastfeeding.

Balcazar et al. (1995) used NMIHS data to assess pre-
dictors of breastfeeding intentions and found a similar
relationship between receiving advice/encouragement
to breastfeed and reported breastfeeding intentions.
While the relationship between WIC participation and
breastfeeding intentions was negative overall, the rela-
tionship was positive among women who reported
receiving breastfeeding advice/encouragement from
WIC staff. In addition, receiving advice/encourage-
ment to formula feed was negatively associated with
breastfeeding intentions.

An obvious concern about both of these studies is
whether self-reported data about receiving advice are
biased in any way. For example, women who breastfed
could have been more apt to report having gotten advice
to do so. Or, WIC staff could have provided breastfeed-
ing advice/encouragement to women who indicated an
interest in breastfeeding. To address this issue, Schwartz
and his colleagues estimated an alternative, two-stage
equation that omitted the breastfeeding advice variable.
The alternative model yielded results that were substan-
tially different from the results (reported above) for the
three-stage model. In the two-stage model, the coeffi-
cient for WIC participation, which was strongly and
significantly negative in the initial three-stage model,
was positive and not statistically significant, suggesting
that WIC participation had no impact on breastfeeding
initiation. The fact that the two models produced such
divergent results is somewhat troubling. Given the
potential problems with the reliability of data on
breastfeeding advice, one must question the authors’
uncaveated preference for the three-stage model.

The most recent study of WIC’s impact on breastfeed-
ing was completed in 2002 by Chatterji and col-
leagues. They used data from the NLSY to examine
breastfeeding initiation and duration among children
born between 1989 and 1995. WIC participation was
defined based on the mother’s participation during the
year of the child’s birth.®? No information was avail-
able on whether WIC participants received advice or
encouragement to breastfeed.

62The authors also completed parallel analyses using a variable that
defined WIC participation based on participation during pregnancy or at the
time of birth. Results of these analyses were reportedly “very similar” but
were not presented. In addition, for children born in 1994, WIC participation
was proxied based on WIC participation during the year that preceded the
child’s birth because data on WIC participation were not available for 1994.
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The authors used two different approaches to control
for selection bias—a two-stage model and a fixed-
effects model that used data for sibling pairs. To model
the participation decision in the two-stage model, the
authors used variables that represented State-level
WIC and Medicaid policies. Information on State-level
WIC policies were obtained from the biennial WIC
Participant and Program Characteristics (WIC PC)
Studies, so assigning values to individual sample
members was somewhat imprecise. Values for children
born in years for which WIC PC data were not avail-
able (1991, 1993, and 1995) were assigned based on
WIC PC data for the following year. In addition to
Medicaid income eligibility cutoffs, State-level factors
considered in the model included links between WIC
and Medicaid, TANF, and FSP, WIC policies about
income documentation, and the presence of nutrition-
based restrictions on WIC food packages.

The authors describe several other variables that were
considered but ultimately excluded from the model
because they did not pass the test of over-identifying
restrictions or “were very poor predictors of WIC par-
ticipation.” These variables included monthly (as
opposed to less frequent) voucher issuance, nutritional
risk criteria, nonnutrition-based food package restric-
tions (for example, restrictions related to package size
or brand), and costs of WIC food packages. The fact
that these variables were excluded from the final
model suggests that the selection-adjustment model,
like those used in research on birth outcomes, was
very sensitive to changes in specification.

The authors reported results for a standard regression
(baseline model), the selection-adjusted model, and the
fixed-effects model. For baseline and selection-adjust-
ed models, impacts were estimated for the full sample
as well as for a low-income sample. Outcomes includ-
ed breastfeeding initiation and whether breastfeeding
lasted for 16 weeks. For the fixed-effects model, the
dependent variable was the number of weeks the child
was breastfed, including zeros for nonbreastfed
infants. The fixed-effects model included 970 children
who had one or more siblings in the sample; however,
only about 15 percent of these children lived in a fami-
ly where WIC participation varied across siblings.

Results of baseline regressions showed a significant,
negative association between WIC participation and
breastfeeding initiation in both the full sample and the
low-income sample. Coefficients for breastfeeding dura-
tion (whether infant was breastfed for at least 16 weeks)
were also negative for both samples, but differences
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between WIC participants and nonparticipants were not
statistically significant. Results of the two-stage models
yielded no significant findings, although coefficients for
WIC participation were consistently negative. The fixed-
effects model found that WIC participation had a signifi-
cant, negative effect on breastfeeding duration (mean
number of weeks breastfed).

Although the authors say that their instruments per-
formed fairly well, they ultimately rejected the selec-
tion-adjusted results—which found no significant WIC
effect—in favor of the baseline regression results-
which found a negative WIC effect. The rationale for
this decision was that Hausman tests suggested that
WIC participation was not endogenous. This conclu-
sion is open to question, given that the Hausman test
depends heavily on the availability of good instru-
ments (Carlson and Senauer, 2003). Moreover, the
authors clearly stated that their hypothesis was that
“despite the important efforts the WIC program has
made to increase breastfeeding during the 1990s, WIC
participation is still associated with lower rates of
breastfeeding because of the valuable infant formula
available to participants.”

Viewed in concert, the available studies provide no
firm ground for making causal inferences about the
impact of WIC on breastfeeding initiation or duration.
Statistics do show, however, that breastfeeding rates
among WIC participants have been increasing. The
RMLS shows a 69-percent increase between 1990 and
2000 in the percentage of WIC mothers who initiate
breastfeeding and a 145-percent increase in the per-
centage who were still breastfeeding at 6 months
(Oliveira, 2003). This increase cannot be attributed to
the WIC program because breastfeeding rates have
been climbing for the population overall. However,
since the late 1980s, USDA has specifically targeted
promotion of breastfeeding in the WIC program
(USDA/ENS, 2003a). For example, in 1989, P.L. 101-
147 required that USDA develop standards for breast-
feeding promotion and support and targeted $8 million
for State-level efforts in this area. In 1992, P.L. 102-
342 required that USDA establish a national breast-
feeding promotion program. That same year, USDA
instituted an enhanced food package for women who
exclusively breastfeed. The enhanced package has
additional amounts of juice, cheese, and legumes and
includes carrots and canned tuna. In 1994, P.L. 103-
448 increased the amount of money each State was
required to devote to breastfeeding promotion and
required that all States collect data on the incidence
and duration of breastfeeding among WIC participants.
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Finally, in 1998, P.L. 105-336 authorized the use of
State administrative funds for the purchase or rental of
breast pumps.

USDA has also implemented several breastfeeding
promotion demonstrations and has disseminated find-
ings and recommendations to State and local WIC
agencies.®® Evaluations of several of these demonstra-
tions have found that breastfeeding promotion efforts
during pregnancy can positively effect the initiation of
breastfeeding among low-income women and that sup-
port during the postpartum period can positively influ-
ence breastfeeding duration. It is beyond the scope of
this review to summarize these initiatives. However,
the interested reader is referred to Weimer (1998),
Bronner et al. (1994), and Sanders et al. (1990).

In 1996, USDA entered into a cooperative agreement
with Best Start Social Marketing to develop and
implement a national breastfeeding promotion cam-
paign. The program was officially launched in August
1997. In 2003, the program was expanded to include
training programs for WIC staff in implementing and
managing peer counselor programs.

Clearly, WIC’s focus on breastfeeding promotion has
increased substantially since the NMIHS, which prob-
ably provided the best data, was conducted. While it
makes sense for USDA to focus research efforts on
identifying effective breastfeeding promotion strategies,
it would also be useful to obtain updated impact analy-
ses. Additional work with the NLSY data may provide
some insights, and the Panel Study of Income Dynamics
Child Development Supplement (PSID-CDS), which
was implemented in 1997, may also be a useful data
source. This longitudinal study collects information on
both breastfeeding and WIC participation (Logan et
al., 2002).

Nutrition and Health Characteristics of
Pregnant Women: Research Overview

Ten of the identified studies looked at the impact of
prenatal WIC participation on the nutrition or health
characteristics of pregnant women themselves (table
21).%% These studies include both of the national WIC

83t is beyond the scope of this review to summarize these initiatives,
however, the interested reader is referred to Weimer, 1998, Bronner et al.,
1994, and Sanders et al., 1990.

64Fraker, Long, and Post (1990) attempted to examine the impact of
WIC participation on all types of women (pregnant, breastfeeding, and
postpartum combined) using the 1985 CSFII data. However, because of the
very small sample of WIC participants (64), the authors recommended that
results be considered investigatory only.
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evaluations (Group 1), two studies that were based on
secondary analysis of data from NHANES-I1I (Group
I1), one large State study (Group Il1), and five small,
local studies (Group 1V).

Nutrition and health characteristics examined in these
studies include dietary intake (six studies), nutritional
biochemistries—most often iron status or the preva-
lence of anemia (five studies), and weight gain during
pregnancy (four studies). Like much of the research on
WIC impacts, most of these studies are quite dated. At
least three of the studies (Kennedy and Gershoff,
1982; Endres et al., 1981; Edozien et al., 1979) are
based on data collected in the 1970s. One study pub-
lished in 1983 (Bailey et al.) did not report the dates
that data were collected. Only three studies (Roth et
al., 2004; Mardis and Anand, 2000; Kramer-LeBlanc
et al., 1999) are based on data that were collected after
1984. Roth et al. (2004)—the most recent study—
focused primarily on impacts on birth outcomes; of the
outcomes discussed in this section, only weight gain
during pregnancy was included.

Both Mardis and Anand (2000) and Kramer-LeBlanc
et al. (1999) examined dietary intakes and used bivari-
ate t-tests to assess differences between participants
and nonparticipants. Thus, while these studies are use-
ful in understanding observed differences between
dietary intakes of WIC participants and nonpartici-
pants, based on relatively recent data, they do not pro-
vide valid estimates of WIC impacts. Both studies
used the same dataset (NHANES-I1I1) and the same
samples. Mardis and Anand’s analysis focused on food
group intakes, while Kramer-LeBlanc’s analysis
looked at nutrient intakes.

None of the studies that examined the relationship
between prenatal WIC participation and the nutrition and
health characteristics of pregnant women attempted to
control for selection bias. However, one of the local
studies (Metcoff et al., 1985) is the only study known
to have used a randomized design to study WIC impacts.
The authors were able to use a randomized design
because, at the time data were collected—early in the
WIC program’s history—the need for WIC services in
the area under study exceeded available resources.

Nutrition and Health Characteristics of
Pregnant Women: Research Results
Dietary Intake

With the exception of the descriptive analyses completed
by Mardis and Anand (2000) and Kramer-LeBlanc et
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Table 21—Studies that examined the impact of the WIC program on nutrition and health outcomes of preghant women

Study Qutcome(s)

1
Data source

Population
(sample size)

Design

Measure of
participation

Analysis method

Group I: National evaluations

Rush et al. Dietary intake,

(1988d) (NWE) prevalence of
anemia,
pregnancy weight
gain

Primary data collection
and record abstractions
in 174 WIC sites and 55
prenatal clinics
(1983-84). Data were
collected at time of
enrollment into WIC or
prenatal care and again
at about 8 months
gestation

Nationally
representative

sample of pregnant

WIC participants
and comparison
group receiving
prenatal care in

surrounding public

health clinics or

hospitals (n=3,473)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

Edozien et al.
(1979)

Dietary intake,
hemoglobin,
prevalence of
anemia, pregnancy
weight gain

Primary data collection
in 19 sites in 14 States
(1973-76). Data were
collected at time of WIC
enrollment, approxi-
mately every 3 months
until delivery, and once
after delivery

Pregnant women
who enrolled in3
WIC (n~2,885)

(1) Nutritional
biochemistries:
Participants,
before vs. after,
separate groups
(2) Dietary
intake:
Participants,
before vs. after,
same women

Dose response: Newly
enrolling participants
vs. participants with
varying length of
participation

Multivariate regression

Group II: Secondary analysis of national survey data

Mardis and
Anand (2000)

Dietary intake

1988-94 NHANES-III

WIC and income-
eligible women
(n=242)

Participant vs.
nonparticipant

Participation dummy

Bivariate t-tests

Kramer-LeBlanc
et al. (1999)

Dietary intake

1988-94 NHANES-III

WIC and income-
eligible women
(n=242)

Participant vs.
nonparticipant

Participation dummy

Bivariate t-tests

See notes at end of table.

Continued—
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Table 21—Studies that examined the impact of the WIC program on nutrition and health outcomes of preghant women—Continued

Study

1
Data source

Population )
(sample size)

Measure of
Design participation

Analysis method

Group lli: State-level studies using WIC participation files matched with Medicaid and/or birth record files

Roth et al. (2004)

Pregnancy weight
gain

Linked WIC, Medicaid,
and vital statistics
records for births in
Florida between January
1996 and the end of
December 2000

WIC and non-WIC
Medicaid recipients
who did not
participate in high-
risk obstetrical
program
(n=295,599)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

Group IV: Other State and local studies

Collins et al.

Pregnancy weight
(1985) gain

Primary data collection
in public health
department clinics in 6
Alabama counties
(1980-81)

WIC and non-WIC
pregnant women
(n=519)

Participant vs.
nonparticipant

Participation dummy

Bivariate t-tests

Metcoff et al.

Variety of nutritional
(1985) biochemistries

Primary data collection
at a prenatal clinic in 1
hospital in Oklahoma
(1983-84)

Income-eligible
pregnant women
selected at mid-
pregnancy based
on predicted
birthweight; roughly
equivalent numbers
were predicted to
have average-size
babies vs. small or
large babies
(n=410)

Randomized
experiment

Participation dummy

Multivariate regression

Bailey et al.

Dietary intake,
(1983) nutritional
biochemistries

Primary data collection
at 1 WIC site and 1
non-WIC site in Florida
(Dates not reported)

WIC and income-
eligible nonparti-
cipants were 30
weeks pregnant at
time of recruitment
and receiving
identical prenatal
care (n=101)

Participant vs.
nonparticipant

Participation dummy

Analysis of variance

See notes at end of table.

Continued—
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Table 21—Studies that examined the impact of the WIC program on nutrition and health outcomes of preghant women—Continued

Population

(sample size)2

Design

Measure of
participation

Analysis method

WIC and WIC-
eligible women
(n=232)

Participants vs.
nonparticipants,
before and after

Dose response:
Number of WIC
vouchers received

Multivariate regression

Study Qutcome(s) Data source'

Kennedy and Hemoglobin and WIC and medical

Gershoff (1982) hematocrit levels records in WIC sites and
non-WIC health facilities
in 4 geographic areas of
Massachusetts
(1973-78)

Endres et al. Dietary intake Dietary recalls for

(1981) sample of pregnant WIC

participants in 22
counties in lllinois
(1978-79)

Newly enrolling
pregnant WIC
participants and
participants who
were on the
program for 6
months or

more (n=766)

Participants,
before vs. after,
separate groups

Participation dummy

Bivariate t-tests

1
Data source: NHANES = National Health and Nutrition Examination Survey.

Unless the description of the study sample indicates that a comparison group was limited to nonparticipants who were income eligible for WIC or known to be Medicaid participants, all

income levels were included in the comparison group.

Approximate maximum; sample size varied for each measure and analysis approach.
Subset of participants in larger study focusing on impact of WIC on birthweight (see table 5). WIC-eligible women included in the nonparticipant group were wait-listed for WIC during their
pregnancy, enrolled in WIC postpartum, or were women who received prenatal care at non-WIC health care facilities in same neighborhood but never enrolled in WIC.
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Chapter 4: WIC Program

al. (1999), all of the studies that have assessed the
impact of WIC participation on the dietary intake of
pregnant women are quite old. Indeed, aside from
these two studies, the most recent study is the NWE
(Rush et al.,1988d), which used data collected in
1983-84. Findings from such dated studies are subject
to concerns about changes in the program and its par-
ticipant groups over time, as discussed in the preced-
ing section on birth outcomes.

In addition, a compelling argument can be made that
impacts on diet-related outcomes are even more sensi-
tive to temporal considerations than impacts on other
outcomes. For example, the American food supply has
changed dramatically since the early 1980s, with
important implications for observed dietary intakes.
Americans are eating substantially more grains than
they were two decades ago, particularly refined grains,
as well as record-high amounts of caloric sweeteners
and some dairy products and near-record amounts of
added fats (Putnam and Gerrior, 1999). Over time,
myriad new products have come onto the market and
food enrichment policies and standards have changed.
In addition, food purchasing behaviors may have been
influenced by including, for example, more food eaten
away from home, smaller households, more two-earner
and single-parent households, and increased ethnic and
racial diversity (Putnam and Gerrior, 1999). These fac-
tors make the recent studies by Mardis and Anand
(2000) and Kramer-LeBlanc et al. (1999), although
strictly descriptive, important for understanding poten-
tial WIC impacts in the current environment.

All of the available research on dietary intakes of
pregnant women is also subject to the limitations that
affect most of the available research on diet-related
impacts of FANPs, as discussed in chapter 2. All of the
available studies used intake data for a single day and,
therefore, provide weak estimates of individuals’ usual
dietary intake. In addition, in assessing intakes of food
energy, vitamins, and minerals, researchers generally
compared mean intakes of participants and nonpartici-
pants relative to the Recommended Dietary
Allowances (RDASs), or compared the proportion of
individuals in each group with intakes below a defined
cutoff, using a “more is better” approach in interpret-
ing findings. None of the studies used the approach
recently recommended by the IOM, which calls for
use of data on usual intake and comparisons to defined
Estimated Average Requirements (EARS) (I0OM, 2001).

Consequently, the available research provides an
imperfect picture of the substantive significance of
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observed differences in the dietary intakes of prenatal
WIC participants and nonparticipants. It provides
information on whether pregnant WIC participants
consumed more or less energy and nutrients than preg-
nant nonparticipants, but this information cannot be used
to conclude that WIC participants were more or less
likely than nonparticipants to have adequate intakes.

Finally, as noted in chapter 2, the estimation of food
and nutrient intake is an elaborate process that is sub-
ject to significant measurement error. This error may
make detecting differences between participant and
nonparticipant groups difficult.

Although subject to the above limitations, as well as to
potential selection bias, evidence from early studies
paints a reasonably consistent picture of WIC’s
impacts on the dietary intakes of pregnant women
(table 22). The evidence suggests that WIC participa-
tion increased intakes of food energy and most of the
nutrients examined, including four of the five nutrients
traditionally targeted by the program—protein, vitamin
C, iron, and calcium. Evidence for vitamin A, the fifth
WIC nutrient, is less consistent, but vitamin A intake is
especially difficult to estimate because the distribution
is so skewed (vitamin A is concentrated in large
amounts in relatively few foods). The early evidence
also suggests that WIC increased intakes of vitamin
B, Which the program has targeted in recent years.
The NWE (Rush et al., 1988d) also found that preg-
nant WIC participants consumed significantly more fat
than nonparticipants. However, if intake is translated
into percentage contribution to energy intake (using
reported means for fat and energy), both groups con-
sumed about 37 percent of energy from fat.

NWE authors (Rush et al., 1988d) pointed out that the
relative magnitude of the incremental intakes observed
among pregnant WIC participants were plausible in
that they were comparable to the levels of supplemen-
tation achieved in smaller, intensively controlled clini-
cal trials. Moreover, a thorough analysis of the sources
of nutrients in women’s diets completed for the NWE
confirmed that differences in the diets of WIC partici-
pants and nonparticipants were attributable to con-
sumption of WIC foods.

Other authors also found a relationship between
observed differences in nutrient intake and the types of
food provided in WIC food packages. Endres et al.
(1981) found that pregnant WIC participants con-
sumed milk, juice, and fortified cereals more often
than pregnant nonparticipants (statistical significance

Economic Research Service/USDA
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Table 22—Findings from studies that examined the impact of the WIC program on the dietary intakes of pregnant women

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same

Participants consumed less

Participants consumed less

Food energy and macronutrients

Energy1 Rush (1988d) [national] Bailey (1983) [2 sites] Kramer-LeBlanc (1999)
Endres (1981) [1 State] [national]
Protein Rush (1988d) [national] Kramer-LeBlanc (1999)
Endres (1981) [1 State] [national]
Edozien (1979) [national]
at us nationa ardis nationa
F Rush (1988d) [national] Mardis (2000) [national]

Kramer-LeBlanc (1999)
[national]

Saturated fat

Mardis (2000) [national]
Kramer-LeBlanc (1999)
[national]

Carbohydrates Rush (1988d) [national] Kramer-LeBlanc (1999)
[national]2
Vitamins
Vitamin Al Endres (1981) [1 State] Rush (1988d) [national] Kramer-LeBlanc (1999)
[national]
Vitamin B Rush (1988d) [national] Kramer-LeBlanc (1999)
Bailey (1983) [2 sites] [national]
Endres (1981) [1 State]
Vitamin B, Rush (1988d) [national] Kramer-LeBlanc (1999)
Endres (1981) [1 State] [national]
Vitamin C Rush (1988d) [national] Kramer-LeBlanc (1999)
Endres (1981) [1 State] [national]
Edozien (1979) [national]
Vitamin D Endres (1981) [1 State] Kramer-LeBlanc (1999)
[national]
Vitamin E Endres (1981) [1 State] Kramer-LeBlanc (1999)

[national]

See notes at end of table.

Continued—
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Table 22—Findings from studies that examined the impact of the WIC program on the dietary intakes of pregnant women—Continued

Significant impact No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Folate Endres (1981) [1 State] Bailey (1983) [2 sites] Kramer-LeBlanc (1999)
[national]
Niacin' Rush (1988d) [national] Kramer-LeBlanc (1999)
Endres (1981) [1 State] [national]
Riboflavin Rush (1988d) [national] Kramer-LeBlanc (1999)

Endres (1981) [1 State]
Edozien (1979) [national]

[national]

Thiamin Rush (1988d) [national]
Endres (1981) [1 State]
Edozien (1979) [national]

Kramer-LeBlanc (1999)
[national]

Minerals
Calcium Rush (1988d) [national] Kramer-LeBlanc (1999)
Endres (1981) [1 State] [national]
Edozien (1979) [national]
Iron Rush (1988d) [national] Kramer-LeBlanc (1999)
Bailey (1983) [1 site] [national]
Endres (1981) [1 State]
Edozien (1979) [national]
Magnesium Rush (1988d) [national] Kramer-LeBlanc (1999)
Endres (1981) [1 State] [national]
Phosphorus Rush (1988d) [national] Kramer-LeBlanc (1999)
Edozien (1979) [national] [national]
Zinc Endres (1981) [1 State] Kramer-LeBlanc (1999)

[national]

Other dietary components

Cholesterol

Mardis (2000) [national]
Kramer-LeBlanc (1999)
[national]

Fiber

Kramer-LeBlanc (1999)
[national]

See notes at end of table.

Continued—
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Table 22—Findings from studies that examined the impact of the WIC program on the dietary intakes of pregnant women—Continued

Significant impact No significant impact Significant impact
Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Sodium Mardis (2000) [national]

Kramer-LeBlanc (1999)

[national]
Added sugars Kramer-LeBlanc (1999)
[national]

Note: Cell entries show the senior author’'s name, the publication date, and the scope of the study (for example, national vs. 1 city or 1 State). Where findings pertain only to a specific
subgroup rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Findings for Mardis and Anand (2000) and Kramer-LeBlanc et al. (1999) are based on the same dataset. Both authors compared intakes of WIC participants and income-eligible
nonparticipants in NHANES-III. The former compared means and the latter compared medians. Both authors also presented data for higher income nonparticipants.

Kramer-LeBlanc et al. (1999) also reported data for copper, potassium, retinol, pantothenic acid, selenium, and carotenes. With the exception of selenium (significant, with participants
consuming less than nonparticipants) and carotenes (not significant, with participants consuming more than nonparticipants), all differences between participants and nonparticipants were
nonsignificant, with participants consuming less than nonparticipants.

Findings reported for Rush et al. (1998d) are based on comparison of 24-hour mean intakes during late pregnancy, adjusted for baseline intake, for non-WIC participants and women who
were WIC participants at entry into the study (181 women who moved from treatment to control groups over the course of the study were analyzed separately). Report also included results
for analysis of intake from WIC foods, which were identical, except that vitamin A intake was also significant.

Edozien (1979) reported no WIC effect for energy, vitamin A, and niacin, but point estimates are not provided. Text contradicts table in that text refers to significant impacts for vitamin A
and niacin.
For carbohydrates as a percentage of total energy intake. For intake in absolute gm, intake was lower among WIC participants, but the difference was not statistically significant.
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Chapter 4: WIC Program

not reported) and consumed greater total quantities of
milk. Bailey et al. (1983) found that pregnant WIC
participants ate fortified cereals, a major source of
iron, more often than pregnant nonparticipants.

Results from early research do not permit an assess-
ment of the potential impact of WIC on intake of folic
acid. All of the available studies were completed
before the recent widespread fortification of cereals
and grain products with folic acid and before the
increased attention to folic acid supplementation dur-
ing pregnancy. Inadequate intake of folic acid has been
associated with neural tube defects (Centers for
Disease Control and Prevention (CDC), 1992).

Findings from the recent Kramer-LeBlanc et al. (1999)
analysis of data from NHANES-11I stand in stark con-
trast to the patterns described above. In that analysis,
the only nutrient for which a significant difference was
detected in median intakes of pregnant WIC partici-
pants and income-eligible nonparticipants was seleni-
um. A comparison of the nutrient intakes of WIC par-
ticipants and the maximum nutrient contribution of the
WIC food package for pregnant women suggested that
WIC participants may not have redeemed all of their
vouchers or consumed all of the food provided.

As noted previously, the Kramer-LeBlanc et al. analysis
was strictly descriptive and does not constitute a valid
assessment of WIC impacts. Moreover, the analysis may
have been hampered by small sample sizes (only 71
WIC participants). Nonetheless, the fact that findings
from this study show virtually no overlap with findings
from earlier studies raises a question about changes in
the intakes of pregnant women over time. Consequently,
positive findings from earlier studies cannot be assumed
to apply to today’s prenatal WIC participants.

Only one study (Mardis and Anand, 2000) assessed
intakes of prenatal WIC participants and nonpartici-
pants in relation to consumption patterns recommend-
ed in the Dietary Guidelines for Americans.®® This
analysis found no significant differences in intakes of
total fat, saturated fat, cholesterol, or sodium.
Moreover, with the exception of cholesterol, intakes of
both participants and nonparticipants exceeded recom-
mended levels. With regard to food intake, no signifi-
cant differences were detected between WIC partici-
pants and nonparticipants in consumption of grains,
vegetables, fruits, milk, or meats and beans.

5Kramer-LeBlanc et al. (1999) also report data for intake of total fat,
saturated fat, cholesterol, and sodium, but it is the same data reported in
Mardis and Anand (2000).
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Given the increasing prevalence of pregnancy-associ-
ated obesity (Lederman et al., 2002) and the potential
role of the WIC program in curtailing this problem, it
is important to obtain valid estimates of WIC’s
impacts on women’s dietary intakes based on more up-
to-date information.

Nutritional Biochemistries

Five studies examined the impact of WIC participation
on nutritional biochemistries of pregnant women. The
most commonly examined outcomes were hemoglo-
bin/hematocrit and the prevalence of anemia. The two
national WIC studies looked at hemoglobin levels and
reported conflicting results. The NWE (Rush et al.,
1988d), which had a comparatively stronger research
design, compared final hemoglobin measurements of
pregnant women who were and were not participating
in WIC. The analysis controlled for length of gestation
and a number of other covariates and found no signifi-
cant difference between the two groups. Edozien et al.
(1979) compared hemoglobin levels for newly
enrolling pregnant women and women who had been
in WIC for less than 3 months and more than 3
months, adjusting for a number of covariates. The
authors reported significant differences for both com-
parisons (women who had been enrolled in WIC for
either length of time had significantly lower levels of
anemia than newly enrolling pregnant women). This
finding was not internally consistent with other meas-
ures of iron status included in the study, however, so it
must be interpreted with caution.

Kennedy and Gershoff (1982) used multivariate
regression techniques to compare final hemoglobin
levels (generally measured at 34 weeks gestation or
later) among WIC participants and nonparticipants,
using the number of WIC vouchers received as the
independent variable. The authors reported that WIC
participation had a positive, significant effect on final
hemoglobin levels.

Using a small sample of women in their 30th week of
pregnancy (43 participants and 58 controls), Bailey et
al. (1983) looked at biochemical indicators of iron,
folate, and vitamin By status. The authors found no
significant difference between WIC participants and
nonparticipants in mean hematocrit levels. They did
find a positive, significant difference for transferrin
saturation (a measure of iron status) and a significant,
negative difference for serum folacin (a measure of
folate status). The authors cautioned, however, that
serum folate is very sensitive to short-term dietary
intake (foods consumed shortly before the measure is
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taken) and is therefore not a good indicator of long-
term nutriture or tissue stores of folate. The study also
examined red blood cell folacin, a better measure of
tissue stores, and found no significant difference
between WIC participants and nonparticipants.

Finally, Metcoff and his colleagues (1985) examined
16 different nutritional biochemistries, assessing
change between mid- and late pregnancy. After con-
trolling for baseline values, the week of gestation at
which the first measurements were taken, and the
interval between measurements, the authors found no
significant differences between pregnant women who
were randomly assigned to WIC and non-WIC groups.

The relative paucity of research and the disparity in
design and analytic techniques used in the studies that
have been completed make it impossible to draw any
firm conclusions about the impact of WIC participa-
tion on the nutritional biochemistries of pregnant
women. The relationship may, indeed, be difficult to
elucidate. As Rush et al. (1988d) pointed out, assess-
ment of hemoglobin concentration, arguably the most
straightforward and widely used measure of nutritional
status among other population groups, is complicated
during pregnancy by numerous physiologic processes
that are not completely understood. Rush and his col-
leagues contended that adequate assessment of iron
status during pregnancy requires the collection of sev-
eral, more complex hematologic indices (transferrin
saturation and serum iron) that are not readily avail-
able in most WIC or medical records.

Weight Gain During Pregnancy

Both of the national WIC evaluations (Edozien et
al.,1979; Rush et al.,1988d) examined weight gain dur-
ing pregnancy, which is known to be associated with
adequate birthweight. Edozien et al. reported a positive
impact, but Rush and his colleagues found no effect. A
study completed in 1985 by Collins et al., as well as a
stronger and more recent study by Roth et al. (2004)
also found no effect.

Assessing the impact of WIC on weight gain during
pregnancy may be subject to considerable measurement
error. In order to gauge total weight gain, pre-pregnancy
weight must be known, and in many cases, this is self-
reported by the woman. If pre-pregnancy weights are not
reliable, it is impossible to determine accurately how
much weight was gained during pregnancy and to assess
the relative adequacy of the weight gain. Widely accept-
ed recommendations published by the IOM specify
ranges of pregnancy weight gain and recommend that
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women who are underweight at the start of pregnancy
gain somewhat more weight than the average woman
and women who are overweight at the start of preg-
nancy gain somewhat less weight than the average
(I0M, 1990). In most recent studies of WIC impacts,
weight gain, if assessed at all, has been used as a
covariate in analyses examining impacts on infant
birthweight rather than as a main outcome.

Impacts of WIC Participation
on Infants and Children

Although infants and children make up more than three-
quarters of the total WIC population, very little research
has been done on these participant groups until recently.
In the late 1980s and early 1990s, FNS undertook a 5-
year effort to design and field-test a longitudinal study
of the short- and long-term impacts of WIC on infants
and children. The University of North Carolina (UNC)
and the Research Triangle Institute (RTI) completed a
feasibility study in 1989 (Kotch et al., 1989) and a pro-
posed a matched comparison group design. FNS had
some concerns about the feasibility of creating adequate-
Iy matched groups using State vital statistics data, how-
ever, and decided to conduct a field test of the proposed
design and to develop and test an alternative design.

In 1989, Abt Associates Inc. and the Johns Hopkins
University completed a field test of two alternative
research designs—the original quasi-experimental
design proposed by the UNC/RTI team as well as a
modified experimental design (Puma et al., 1991).
Researchers used experiences from the field test,
including preliminary estimates of program impacts, to
propose a design for a national evaluation of the
impact of WIC on infants and children. FNS was in
the process of reviewing proposals submitted by
research organizations interested in implementing the
project when Congress canceled the project.

Today, we still do not have solid answers to many of
the questions the WIC Child Impact Study would have
addressed. But a number of recent studies have begun
to fill this critical information gap.

Research Overview

The literature search identified 41 studies that exam-
ined the relationship between WIC participation and
nutrition and health outcomes of infants and children.
Characteristics of these studies are summarized in
table 23. The two national WIC evaluations are repre-
sented (Group I). Group Il includes 16 studies that used

Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3 4 131
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Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children

Study

Qutcome(s) Data source'

Population
(sample size)

Design

Measure of
participation

Analysis method

Group I: National evaluations

Rush et al.
(1988c) (NWE)

Dietary intake,
weight, height, head
circumference, arm
circumference and
skinfold thickness,

Primary data collection
in 174 WIC sites and 55
prenatal clinics (1983)

immunization
status, use of
preventive health
care, behavior,
vocabulary, and

Random sample of
infants and children
ages 0-4 of women
included in the
longitudinal study
of women (see
Rush et al. (1988d)
in table 17)
(n=2,370)

Participant vs.
nonparticipant

Participation dummy
based on age of
inception into WIC,
including prenatally

Multivariate regression

memory
Edozien et al. Dietary intake,
(1979) blood iron

measures, height,
weight, and head
circumference

Primary data collection
in 19 WIC sites in 14
States. Data collected at
time of WIC enroliment
and again after 6 and 11
months of participation
(1973-76)

WIC infants and
children ages 6-47
(n=16,000+)

Participants,
before vs. after

Participation dummy

Multivariate regression

Group lI: Secondary analysis of national surveys

Cole and Fox
(2004)

Dietary intake,
infant feeding
practices, height,
weight, variety of
nutritional
biochemistries,
general health
status, and dental
health

1988-94 NHANES-III,
usual intake

WIC and income-
eligible children
ages 1-4 (n=3,006)

Participant vs.
nonparticipant

Participation dummy

Bivariate t-tests

Ponza et al.
(2004)

Dietary intake

2002 FITS, usual intake

WIC and non-WIC
infants and children
ages 2-24 months
(n=3,022)

Participant vs.
nonparticipant

N/A

Comparison of means and
proportions (no statistical
tests reported)

See notes at end of table.
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Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children—Continued

; Population Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
Siega-Riz et al. Dietary intake 1994-96 and 1998 CSFIl  WIC- and income- Participant vs. Participation dummy Multivariate regression;
(2004) eligible children nonparticipant investigated but did not
ages 2-5 who were implement correction for
not enrolled in selection bias
school, in 2 income
groups: <130% of
poverty (n=1,772)
and 130-185% of
poverty (n=689)
Luman et al. Immunization status  2000-01 NIS WIC and non-WIC Participant vs. Participation dummy, Multivariate regression
(2003) children ages nonparticipant with non-WIC children
19-35 months divided by income
(n=21,212) eligibility and prior WIC
participation:
Ineligible, eligible and
participated in the past,
and eligible but never
participated
Shefer et al. Immunization status 1999 NIS WIC and non-WIC Participant vs. Participation dummy, Bivariate t-tests’
(2001) children ages nonparticipant with non-WIC children
24-35 months divided by income and
(n=15,500) prior WIC participation:
previously on WIC,
never on WIC and
income-eligible, and
never on WIC and not
income-eligible
Carlson and Physician-reported 1988-94 NHANES-III Children ages Participant vs. Participation dummy Ordered probit equations
Senauer (2003) general health 24-60 months nonparticipant

status

(1) WIC sample:
WIC and income-
eligible

(2) Full sample:
WIC and non-WIC

See notes at end of table.

Continued—

welabold JIM 1 Jardeyd



€-6T-4UNWVH / UlE9H pue UONLIINN UO SWelfold UONLINN pue 39UBISISSY POOS JO 13T <+ vET

VASN/39IAISS U2Ieasay dIWou0dT

Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children—Continued

Study

Qutcome(s)

1
Data source

Population
(sample size)

Design

Measure of
participation

Analysis method

Kranz and Siega-
Riz (2002)

Added sugar intake

1994-96 CSFII

WIC and income-
eligible children
ages 2-5 (n=5,652)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression

Variyam (2002)

Dietary intake

1994-96 and 1998 CSFII

WIC and income-
eligible children
ages 1-4 (n=2,509)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression;
quantile regressions

Burstein et al.
(2000)

Dietary intake,
height, weight,
nutritional
biochemistries,
immunization
status, general
health status, dental
health, use of
preventive health
care, and physical,
emotional, and
cognitive
development

1988-94 NHANES-III
1993-95 SIPP
1995-97 CCDP

WIC and income-
eligible children

NHANES-IIl = 2,979
(12-59 months)

SIPP = 1,302
(1-4 years)

CCDP = 2,067
(2 years)

Participant vs.
nonparticipant

Participation dummy

Bivariate t-tests

Kowaleski-Jones
and Duncan
(2000)

Motor skills, social
skills, and
temperament

NLSY, 1990-96 waves

(1) WIC and non-
WIC infants and 5
children (n=1,984)

(2) WIC and non-
WIC infants and
children with at
least 1 other sibling
born during the
same period
(n=4553 sibling
pairs)

Participant vs.
nonparticipant

Participation dummy

(1) Multivariate regression
(2) Fixed-effects model

See notes at end of table.
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Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children—Continued

Study

1
Data source

Population
(sample size)

Design

Measure of
participation

Analysis method

Oliveira and
Gundersen
(2000)

Dietary intake

1994-96 CSFII

WIC and income-
eligible children
ages 1-4in
households where
at least 1 other
person also
participated in WIC
(n=180)

Participant vs.
nonparticipant

Participation dummy

. . . 6
Multivariate regression

Kramer-LeBlanc
et al. (1999)

Dietary intake

1988-94 NHANES-III

WIC and income-
eligible infants and
children ages 2
months-4 years
(n=6,636)

Participant vs.
nonparticipant

Participation dummy

Bivariate t-tests

Rose et al. (1998) Dietary intake

1989-91 CSFII

WIC and non-WIC
children ages 1-4
who were not
breastfeeding and
resided in FSP-
eligible households
(n=499)

Participant vs.
nonparticipant

Dose response:
Value of monthly
household per capita
WIC benefit

Multivariate regression;
investigated but did not
implement adjustment for
selection bias

Centers for
Disease Control
(1995)

Dietary intake,
height, and weight

1988-91 NHANES-III

WIC and income-

eligible infants and
children ages 2-59
months (n=3,488 )

Participant vs.
nonparticipant

Participation dummy

Multivariate regression
(height and weight)

Comparison of means
(dietary intake)

Rose et al. (1995)  Iron intake 1989-91 CSFII WIC and non-WIC Participant vs. Participation dummy Multivariate regression
children ages 1-4 nonparticipant
who were not
breastfeeding
(n=800)
Fraker et al. Dietary intake 1985 CSFII WIC and income- Participant vs. Dose response: Multivariate regression
(1990) eligible children nonparticipant Proportion of 4 recall with selection-bias

ages 1-4 (n=445)

days on which child
was enrolled in WIC;
also tested for
combined WIC and
FSP participation

adjustment

See notes at end of table.
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Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children—Continued

Study

Qutcome(s)

1
Data source

Population
(sample size)

Design

Measure of
participation

Analysis method

Group lll: Secondary analysis of State-level files

Lee et al. (2004a)

Number of dental
visits per year and
use of dental
services
(preventive,
restorative, and
emergency)

Longitudinal linked data
base, including birth,
Medicaid, WIC, and
Area Resource files for
children born in North
Carolina in 1992
(1993-97)

WIC and non-WIC
Medicaid recipients
ages 1-4
(n=49,795)

Participant vs.
nonparticipant

Dose-response:
Number of months any
WIC vouchers
redeemed

Multivariate regression
and ordered probit
analysis, including 2-stage
modeling to control for
selection bias

Lee et al. (2004b)

Dental-care-related
Medicaid costs

Longitudinal linked data
base, including birth
record, Medicaid, WIC,
and Area Resource files
for children born in
North Carolina in 1992
(1992-96)

WIC and non-WIC
Medicaid recipients
ages 0-3
(n=49,795)

Participant vs.
nonparticipant

Participation dummy
(any participation per
year)

Multivariate regression

Buescher et al.
(2003)

Health care
utilization and costs

Longitudinal linked data
base, including birth,
Medicaid, and WIC
records for children born
in North Carolina in
1992. Data base
includes data through
the 5" birthday
(1992-97)

WIC and non-WIC
Medicaid recipients
ages 12-59 months
(n=16,335-21,277
for 4 age-specific
cohorts)

Participant vs.
nonparticipant

Dose response:
Cumulative WIC
participation defined as
none, high, medium,
and low’

Multivariate regression;
investigated but did not
implement selection-bias-
adjustment models

Lee et al. (2000)

Prevalence of
anemia, failure to
thrive, nutritional
deficiencies, and
use of preventive
health care services

Longitudinal linked data
base, including birth
record, Medicaid,
AFDC/TANF, FSP, and
WIC files for all children
born in Illinois from 1990
through 1996

WIC and non-WIC
infants and children
ages 0-59 months
who received
Medicaid benefits
continuously

Participant vs.
nonparticipant

Participation dummy

Multivariate regression
and progoortional hazards
models

Partington and
Nitzke (1999)

Dietary intake

CSFIl data fog Midwest
region (1994)

WIC and income-
eligible children
ages 2-5 (n=183)

Participant vs.
nonparticipant

Participation dummy

Bivariate z-tests

See notes at end of table.
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Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children—Continued

; Population Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
Sherry et al. Prevalence of PedNSS data for Infants and children  Prevalence N/A Trends analysis
(2001) anemia Colorado, New Mexico, ages 6-59 months estimates for
Oklahoma, Utah, and (5,500-48,000 each State in 5-
Vermont (early 1980s- records per State year intervals
mid-1990s) (most data per year) overall and by
provided by WIC age, race/
programs) ethnicity,
gender,
birthweight, and
type of
screening visit
Sherry et al. Prevalence of PedNSS data for Infants and children  Prevalence N/A Trends analysis
(1997) anemia Vermont (1981-94) ages 6-59 months estimates for

(most data provided by

WIC programs)

(n=12,000-19,500
records per year)

each year for
overall sample
by age

Yip et al. (1987)

Prevalence of

(1) PedNSS data for

Infants and children

(1) Overall and

Participation dummy

(1) Linear regression;

anemia Arizona, Kentucky, ages 6-60 months age-specific angular chi-square
Louisiana, Montana, (1) (n=499,759) prevalence (2) Multivariate regression
Oregon, and Tennessee  (2) (n=72,983) estimates for
(1975-85) (Most data each year:
provided by WIC Initial measures
programs) vs. followup
(2) Linked PedNSS and measures
birth records for WIC (2) Participant vs.
participants in nonparticipant
Tennessee PedNSS
database (1975-84)
USDA/FNS Hemoglobin, WIC records in PedNSS ~ WIC infants and Participants, Participation dummy Chi-square tests
(1978) hematocrit, height, data for Arizona, children ages 0-59 before vs. after
and weight Kentucky, Tennessee, months with 3 or

and Washington
(1974-76)

more WIC visits at
approximately 6-
month inte“r)vals
(n=5,692)

See notes at end of table.
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Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children—Continued

Study

Qutcome(s)

1
Data source

Population
(sample size)

Design

Measure of
participation

Analysis method

Group IV: Other State and local studies

Black et al. (2004)

Height, weight,
caregiver-perceived
health status, and
household food
security

Primary data collection
at urban medical centers
in Washington, DC,
Baltimore, Minneapolis,
Boston, Little Rock, and
Los Angeles (1998-
2001)

WIC and income-
eligible infants
younger than 12 »
months (n=5,923)

Participant vs.
nonpatrticipant

Participation dummy,
with non-WIC subjects
divided into those who
did not participate

because of access

issues and those who
did not perceive a

need for WIC

Multivariate regression

Kahn et al. (2002)

Prevalence of
anemia

Medical records for 3
WIC sites in Chicago
(1997-99)

WIC infants and
children ages 6-59
months (n=7,053)

Participants,
before vs. after

Participation dummy

Not well described

Shaheen et al.
(2000)

Immunization status

Primary data collection
(interviews and record
abstractions) in a
predominantly Hispanic
low-income area of Los
Angeles (dates not
reported)

WIC and non-WIC
children ages 2-4
(n=270)

Participant vs.
nonparticipant

Participation dummy

Age-adjusted odds ratios

James (1998)

Immunization status

Medical records for 1
health care center in Mt.
Vernon, NY

Randomly selected
sample (matched
on age and gender)
of children who
were up-to-date on
immunizations at
12 months of age;
equal size groups
(n=150)

Participant vs.
nonpatrticipant

Participation dummy

Chi-square tests

See notes at end of table.
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Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children—Continued

Study

Qutcome(s)

1
Data source

Population
(sample size)

Design

Measure of
participation

Analysis method

Burstein et al.
(1991)

Dietary intake,
hemoglobin,
hematocrit, height,
weight, and head
circumference

Primary data collection

in Florida and North
Carolina (1990-91)

Random sample of
WIC and income-
eligible infants (6
months old)
stratified by
birthweight (n=807)

Participant vs.
nonparticipant

Participation dummy

Multivariate regression,
including attempt to
control for selection bias

Brown and
Tieman (1986)

Dietary intake,
hemoglobin,
hematocrit, height,
and weight

Primary data collection
in low-income areas of 1

county in Minnesota
(dates not reported)

WIC and income-
eligible children
ages 1-5 (n=52)

Participant vs.
nonparticipant

Participation dummy

Chi-square test

Smith et al.
(1986)

Hemoglobin

Medical records for 1
health center in Los
Angeles; initial and 6-
month followup
measures

Subset of random
sample of WIC and
non-WIC children
ages 1-4 who were
diagnosed with
anemia; matched
on age, gender,
and ethnicity (n=25
each group)

Participants vs.
nonparticipants,
before and after

Participation dummy

Analysis of variance

Miller et al. (1985)

Serum ferritin,
hematocrit, and
hemoglobin

Medical records for 1

child and youth clinic in

Minneapolis (1973-74
and 1977)

WIC and income-
eligible children
ages 16-23 months
(n~2,225)

Participants,
before vs. after,
separate groups

Participation dummy

Chi-square tests

See notes at end of table.

Continued—

welabold JIM 1 Jardeyd



€-6T-4UNWVH / Yle9H pue UONLIINN UO SWeifold UONLINN pue 39UBISISSY POOS JO S193)T <+ OvT

VASN/39IAISS U2Ieasay dIWou0dT

Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children—Continued

; Population Measure of

Study Qutcome(s) Data source (sample size) Design participation Analysis method
Vazquez-Seone Hemoglobin Medical records for WIC and income- Participants, Participation dummy Bivariate t-tests
et al. (1985) children enrolled in an eligible infants and before vs. after,

inner-city health center children ages 9-36 separate groups

in New Haven, CT, months (n=583)

before and after

initiation of WIC
Hicks and IQ scores and Primary data collection Sibling WIC pairs Participant vs. Participation dummy Multivariate regression

Langham (1985)

school grades

and record abstractions
in 3 counties in rural
Louisiana (dates not
reported)

ages 8-10; 1
“participated” in
WIC prenatally and
1 enrolled after age
1 (n=19 sibling
pairs)

sibling control

Heimendinger et
al. (1984)

Expggted weight
gain

Medical records in 3
WIC and 4 non-WIC
clinics in the same
Boston neighborhoods
(1974-79)

WIC- and
Medicaid-eligible
infants and toddlers
up to 20 months
with at least 2
height and weight
measurements
(n=1,907)

Participant vs.
nonpatrticipant,
(“value added’or
expected growth
vs. actual
growth)

Participation dummy

Multivariate regression of
“value-added” measures
by age group (3-month
intervals)

Paige (1983)

Medicaid costs and
health care
utilization

Medicaid records in 4
counties in Maryland, 2
in which WIC was
available and 2 in which
WIC was not available

WIC and income-
eligible infants ages
0-11 months who
were on Medicaid
for at least 75% of

Participant vs.
nonparticipant

Participation dummy

Comparison of means and
proportions (no statistical
tests reported)

(1979-80) study period
(n=138)
Hicks et al. (1982) Hemoglobin, height,  Primary data collection Sibling WIC pairs Participant vs. Participation dummy Multivariate regression
weight, and a and record abstractions ages 6-8; 1 sibling control

variety of intellectual
and behavioral
measures

in 3 rural counties in
Louisiana (dates not
reported)

“participated” in
WIC prenatally and
1 enrolled after age
1 (n=21 sibling
pairs)

See notes at end of table.
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Table 23—Studies that examined the impact of the WIC program on nutrition and health outcomes of infants and children—Continued

; Population ) Measure of
Study Qutcome(s) Data source (sample size) Design participation Analysis method
Weiler et al. Hemoglobin WIC records in 1 clinic Infants ages 0-6 Participants, Participation dummy Bivariate t-tests
(1979) in Fayette Co, KY months initially before vs. after
(1976-77) certified for WIC

because of anemia
who had followup
hemoglobin
measure available
(n=37)

g\lote: N/A = Not applicable.
Data sources:
CCDP = Comprehensive Child Development Programs.
CSFIl = Continuing Survey of Food Intakes by Individuals.
FITS = Feeding Infants and Toddlers Study.
NHANES-III = Third National Health and Nutrition Examination Survey.
NIS = National Immunization Survey.
NLSY = National Longitudinal Survey of Youth.
PedNSS = Pediatric Nutrition Surveillance System.
5 SIPP = Survey of Income and Program Participation.
Unless the description of the study sample indicates that a comparison group was limited to nonparticipants who were income-eligible for WIC or known to be Medicaid participants, all
income levels were included in the comparison group. Income was generally controlled for in the analysis.
Definition of comparison group varies for different outcomes. Children who never participated in WIC were main comparison group and were compared with former and/or current WIC
participants.
Also estimated a multivariate model of the relationship between intensity of WIC immunization activities and immunization coverage rates for WIC participants.
6Roughly half of the sample was assessed in the first year of life and half was assessed between their first and second birthdays.
7Authors also ran regression for full sample of WIC and income-eligible children. That model resulted in more significant effects.
WIC participation defined based on percentage of months from age 1 through current age in which WIC vouchers had been redeemed. High = more than 66 percent, Medium = 34-66
percent, and Low = 33 percent or less.
To control for the fact that several outcomes under study might be reasons for WIC enrollment, WIC participation was coded as zero if diagnosis of a particular problem preceded the date
of WIC enrollment.
CSFII data included two recalls per subject, but authors used only the first recall. Used only data for 1994 because, at the time the study was conducted, only that portion of the 1994-96
da1tg set had been coded for food group consumption.
Maximum sample; sample size varies for each outcome.
Information on income was not collected. Receipt of private health insurance was used as a proxy for income, and the non-WIC sample was limited to infants without private insurance.
A doctoral dissertation completed by Heimendinger in 1981 included data on height and weight-for-height. However, these data were dropped from the peer-reviewed journal article
because of substantial problems with missing data.
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Chapter 4: WIC Program

data from national surveys. Group Il includes nine
studies that relied on State-level databases or, in one
case, a regional database. These include WIC/Medicaid
databases similar to those used in the previously summa-
rized research on birth outcomes, State-level files from
the Pediatric Nutrition Surveillance System (PedNSS),%
and regional data from the Continuing Survey of Food
Intakes by Individuals. Fourteen of the identified studies
are other types of State and local studies (Group 1V).

WIC research on infants and children is notably more
recent than the previously summarized research on
birth outcomes, breastfeeding, and the nutrition and
health characteristics of pregnant women. Indeed, as
shown in table 23, there have been several very recent
contributions to this literature. Of the 41 identified
studies, 10 are based on data collected primarily or
exclusively in the early to mid-1990s, 10 are based on
data collected in the mid- to late 1990s, and 3 used
data that were collected exclusively in 2000 or later or
had data collection periods that started late in the
1990s and extended beyond 2000. The relative recency
of these studies is particularly important because of the
increase in child participation experienced during the
early 1990s. Studies based on data collected after this
time are more likely to be generalizable to the current
population of WIC children and are less subject to bias
associated with restricted program access.

Although some studies included both infants (under 12
months of age) and children (1-4 years), the available
research is heavily slanted toward children. Children
were included in all but 4 of the identified studies, and
22 of the identified studies focused exclusively on
children. Given that children make up 50 percent of
the WIC population overall, this emphasis is not inap-
propriate (Bartlett et al., 2003).

A number of different outcomes have been examined,
with the most common being dietary intake (17 studies),
growth (12 studies), and anemia/iron status (16 studies).
In addition, four studies looked at general health status,
as perceived by caregivers or assessed by physicians, six
studies focused on immunization status, and eight stud-
ies examined health or dental care use and/or costs.
Finally, five studies looked at developmental outcomes,
and two studies assessed impacts on household food suf-
ficienty/security. Findings for each of these outcomes are
summarized, in turn, in the sections that follow.

6pedNSS is a program-based nutrition monitoring system coordinated
by the CDC. It includes State-reported data from programs that serve low-
income infants and children. A majority of PedNSS data comes from WIC
programs.
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Research Results
Dietary Intake: Children

Table 24 summarizes findings from the 16 studies that
examined the impact of WIC participation on the dietary
intakes of children.%” The table is divided into six sec-
tions: food energy and macronutrients, vitamins, min-
erals, other food components, food group servings, and
summary measures of dietary quality. The text follows
this general organization but discusses findings for
vitamins and minerals and for food group intakes and
summary measures in combined sections.

Most of the studies completed to date are subject to the
methodological limitations that affect most existing
FANP research on dietary intakes, as discussed in chap-
ter 2 and in the preceding section on impacts among
pregnant women. However, two very recent studies
(Cole and Fox, 2004; Ponza et al., 2004) avoided these
limitations. Both used the approach recommended by the
IOM (2001) to estimate usual intakes of WIC partici-
pants and nonparticipants and, for nutrients with estab-
lished EARs, used the recommended EAR-cutpoint
method to estimate the percentage of children whose
usual intakes were adequate. Cole and Fox (2004)
explored the nutrient intakes of children ages 1-4, using
data from NHANES-111.%8 Ponza and his colleagues used
data from the Feeding and Infants and Toddlers Study
(FITS), which included a national sample of infants and
toddlers ages 4-24 months. Compared with national dis-
tributions, the FITS sample had slightly higher incomes,
a smaller percentage of Hispanics, and a lower rate of
WIC participation (Devaney et al., 2004; Ponza et al.,
2004). Although neither of these studies was intended to
provide valid estimates of the impact of WIC on dietary
intakes—Cole and Fox (2004) used bivariate t-tests to
assess differences between groups, and Ponza et al.
(2004) did not test for statistical significance—findings
are useful in providing an up-to-date perspective on the
relative likelihood of adequate nutrient intakes among
WIC participants and nonparticipants.

In reviewing findings, greatest weight is given to the
study by Oliveira and Gundersen (2000), who ana-
lyzed data from the 1994-96 CSFII and employed a
unique strategy to control for selection bias. To get
around the fact that the CSFII does not include vari-
ables that provide suitable controls for selection bias,

67 total of 17 studies examined dietary intakes, but the study by
Burstein et al. (1991) was limited to infants.

%8Because NHANES-I11 collected a second day of dietary recall data for
only 5 percent of respondents, the authors obtained the estimates of intraindi-
vidual variation needed to estimate usual intakes from the 1994-96 CSFII data.
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Table 24—Findings from studies that examined the impact of the WIC program on the dietary intakes of children and/or infants

Significant impact

No significant impact

Significant impact

Outcome Participants consumed more

Participants consumed
more/same

Participants consumed less

Participants consumed less

Food energy and macronutrients

Food energy1 Cole (2004) [national] - C

Cole (2004) [national] - C

Cole (2004) [national] - C

{2 years} {8, 4 years} {1 year}
Ponza (2004) [national] - I+C Oliveira (2000) [national] - C
Siega-Riz (2004) [national] - C Kramer-LeBlanc (1999)
Burstein (2000) [national] - C [national] - | {4-11 months} +
Kramer-LeBlanc (1999) C {1-4 years}
[national] - | {2-3 months} CDC (1995) [national] - B
Partington (1999) [1 region] - C Brown (1986) [1 county] - C
Rose (1998) [national] - C
Burstein (1991) [2 States] - |
Fraker (1990) [national] - C
Rush (1988c) [national] - I+C
Protein Rose (1998) [national] - C Ponza (2004) [national] - 1+C Rush (1988c) [national] - C Rush (1988c) [national] - |

Edozien (1979) [national] - C
Burstein (1991) [2 States] - |

Burstein (2000) [national] - C

Oliveira (2000) [national] - C

Kramer-LeBlanc (1999)
[national] - I+C

Fraker (1990) [national] - C

Edozien (1979) [national] - |

Fat Kramer-LeBlanc (1999)
[national] - | {4-11 months}
Partington (1999) [1 region] - C

Siega-Riz (2004) [national] - C

{130-185% poverty}
Kramer-LeBlanc (1999)
[national] - | {2-3 months} +
C {1-3 years}
Rose (1998) [national] - C
CDC (1995) [national] - B
{Whites}
Rush (1988c) [national] - |

Cole (2004) [national] - C
Burstein (2000) [national] - C
Kramer-LeBlanc (1999)
[national] - C {4 years}
CDC (1995) [national] - B
{Blacks, Mexican-Americans}

Siega-Riz (2004) [national] - C
{<130% poverty}

Saturated fat

Cole (2004) [national] - C

Siega-Riz (2004) [national] - C

{130-185% poverty}
Kramer-LeBlanc (1999)
[national] - I1+C
Rose (1998) [national] - C

Siega-Riz (2004) [national] - C

{<130% poverty}
Burstein (2000) [national] - C

See notes at end of table.

Continued—
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Table 24—Findings from studies that examined the impact of the WIC program on the dietary intakes of children and/or infants—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Carbohydrates Siega-Riz (2004) [national] - C Kramer-LeBlanc (1999) Siega-Riz (2004) [national] - C
{<130% poverty} [national] - C {4 years} {130-185% poverty}
Rush (1988c) [national] - C Kramer-LeBlanc (1999)
[national] - | {2-11 months} +
C {1-3 years}
Rush (1988c) [national] - |
Vitamins
Vitamin A Edozien (1979) [national] - 1+C Ponza (2004) [national] - | Ponza (2004) [national] - C
Burstein (2000) [national] - C Kramer-LeBlanc (1999)
Oliveira (2000) [national] -C [national] - C {4 years}
Kramer-LeBlanc (1999) Fraker (1990) [national] - C
[national] - | {2-11 months} + Rush (1988c) [national] - |
C {1-3 years} Brown (1986) [1 county] - C
Rose (1998) [national] - C
Burstein (1991) [2 States] - |
Rush (1988c) [national] - C
Vitamin B, Oliveira (2000) [national] - C Kramer-LeBlanc (1999) Kramer-LeBlanc (1999)
Rose (1998) [national] - C [national] - | {2-3 months} + [national] - | {4-11 months}
Fraker (1990) [national] -C C {1-4 years}
Rush (1988c) [national] - C Rush (1988c) [national] - |
Vitamin B, Kramer-LeBlanc (1999) Kramer-LeBlanc (1999) Kramer-LeBlanc (1999)
[national] - C [national] - | {2-3 months} [national] - | {4-11 months}
Rush (1988c) [national] - I+C
Vitamin C Kramer-LeBlanc (1999) Cole (2004) [national] - C Kramer-LeBlanc (1999)

[national] - | {4-11 months} +
C {1-3 years}
Rush (1988c) [national] - I+C
Edozien (1979) [national] - 1+C

Ponza (2004) [national] - I+C
Burstein (2000) [national] - C
Oliveira (2000) [national] - C
Kramer-LeBlanc (1999)
[national] - | {2-3 months}
Rose (1998) [national] - C
Burstein (1991) [2 States] - |
Fraker (1990) [national] - C
Brown (1986) [1 county] - C

[national] - C {4 years}

See notes at end of table.
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Table 24—Findings from studies that examined the impact of the WIC program on the dietary intakes of children and/or infants—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Vitamin E Rose (1998) [national] - C Kramer-LeBlanc (1999) Kramer-LeBlanc (1999) Kramer-LeBlanc (1990
[national] - | {2-3 months} + [national] - C {4 years} [national] - | {4-11 months}
C {1-3 years}
Fraker (1990) [national] - C
Folate Burstein (2000) [national] - C Kramer-LeBlanc (1999) Kramer-LeBlanc (1999)
Oliveira (2000) [national] - C [national] - | {2-11 months} + [national] - C {4 years}
Rose (1998) [national] - C C {1-3 years}
Edozien (1979) [national] - 1+C
Niacin Kramer-LeBlanc (1999) Kramer-LeBlanc (1999) Kramer-LeBlanc (1999)
[national] - | {4-11 months} [national] - | {2-3 months} [national] - C
Rose (1998) [national] - C Rush (1988c) [national] - |
Rush (1988c) [national] - C
Edozien (1979) [national] - [+C
Riboflavin Rose (1998) [national] - C Kramer-LeBlanc (1999) Rush (1988c) [national] - | Kramer-LeBlanc (1999)
Edozien (1979) [national] - C [national] - | {2-3 months} + [national] - | {4-11 months}
C {1-4 years} Edozien (1979) [national] - |
Rush (1988c) [national] - C
Thiamin Kramer-LeBlanc (1999) Kramer-LeBlanc (1999)
[national] - | {2-3 months} [national] - | {4-11 months} +
Rose (1998) [national] - C C {1-4 years}
Rush (1988c) [national] - C Rush (1988c) [national] - |
Edozien (1979) [national] - 1+C
Minerals
Calcium Cole (2004) [national] - C Cole (2004) [national] - C CDC (1995) [national] - B Kramer-LeBlanc (1999)

{2 years} )
Variyam (2002) [national] - C
Burstein (2000) [national] - C
Edozien (1979) [national] - C

{1, 3, 4 years}
Ponza (2004) [national] - I+C
Siega-Riz (2004) [national] - C
Oliveira (2000) [national] - C
Kramer-LeBlanc (1999)
[national] - | {2-3 months} +
C {1-4 years}
Rose (1998) [national] - C
Burstein (1991) [2 States] — |
Fraker (1990) [national] - C
CDC (199?) [national] - B
{Blacks}
Rush (1988c) [national] - C

{Whites, Mexican-Americans}
Brown (1986) [1 county] - C

[national] - | {4-11 months)
Rush (1988c) [national] - |
Edozien (1979) [national] - |

See notes at end of table.
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Table 24—Findings from studies that examined the impact of the WIC program on the dietary intakes of children and/or infants—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Iron Variyam (2002) [national] - C Cole (2004) [national] - C
Siega-Riz (2004) [national] - C Ponza (2004) [national] - I+C
Oliveira (2000) [national] - C Burstein (2000) [national] - C
Kramer-LeBlanc (1999) Kramer-LeBlanc (1999)
[national] - | {4-11 months} + [national] - | {2-3 months} +
C {1-3 years} C {4 years}
Rose (1998) [national] - C Fraker (1990) [national] - C
Rose (1995) [national] - C
Burstein (1991) [2 States] - |
Rush (1988c) [national] - I+C
Brown (1986) [1 county] - C
Edozien (1979) [national] - 1+C
Magnesium Rose (1998) [national] - C Kramer-LeBlanc (1999) Kramer-LeBlanc (1999) Rush (1988c) [national] - |
[national] - C {1-3 years} [national] - | {2-3 months} + Kramer-LeBlanc (1999)
Rush (1988c) [national] - C C {4 years} [national] - | {4-11 months}
Phosphorus Edozien (1979) [national] - C Kramer-LeBlanc (1999) Kramer-LeBlanc (1999) Kramer-LeBlanc (1999)
[national] - | {2-3 months} + [national] - C {4 years} [national] - | {4-11 months}
C {1-3 years} Rush (1988c) [national] - 1+C
Rose (1998) [national] - C Edozien (1979) [national] - |
Zinc Variyam (2002) [national] - c’ Cole (2004) [national] - C Oliveira (2000) [national] - C

Rose (1998) [national] - C

Fraker (1990) [national] - C

Kramer-LeBlanc (1999)
[national] - I+C

Other dietary components

Cholesterol Cole (2004) [national] - C Cole (2004) [national] - C Kramer-LeBlanc (1999) Kramer-LeBlanc (1999)
{2 years} {8, 4 years} [national] - C {4 years} [national] - | {4-11 months}
Burstein (2000) [national] - C Rose (1998) [national] - C
Kramer-LeBlanc (1999)
[national] - | {2-3 months} +
C {1-3 years}
Fiber Cole (2004) [national] - C Cole (2004) [national] - C Siega-Riz (2004) [national] - C Cole (2004) [national] - C

{2 years}

{3 years}
Siega-Riz (2004) [national] - C
{<180% poverty}

{130-185% poverty}
Kramer-LeBlanc (1999)
[national] - 1+C

{4 years}

See notes at end of table.
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Table 24—Findings from studies that examined the impact of the WIC program on the dietary intakes of children and/or infants—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Sodium Cole (2004) [national] - C Cole (2004) [national] - C Cole (2004) [national] - C Kramer-LeBlanc (1999)
{2 years} {3 years} {4 years} [national] - | {4-11 months}

Burstein (2000) [national] - C

Kramer-LeBlanc (1999)
[national] - | {2-3 months} +
C {1-4 years}

Added sugar

Kramer-LeBlanc (1999)
[national] - C {4 years}

Kramer-LeBlanc (1999)
[national] - | { 2-11 months} +
C {1-3 years}

Partington (1999) [1 region] - C

Siega-Riz (2004) [national] - C
Kranz (2002) [national] - C

Food group servings

Dairy Burstein (2000) [10 sites] - C
Partington (1999) [1 region] - C

Cole (2004) [national] - C

Fruit Cole (2004) [national] - C Cole (2004) [national] - C Burstein (2000) [10 sites] - C
{3 years} {2, 4 years} Partington (1999) [1 region] - C
Siega-Riz (2004) [national] - C
Fruit juice Burstein (2000) [10 sites] - C
Fruit and Siega-Riz (2004) [national] - C Burstein (2000) [10 sites] - C
vegetables
Grains Cole (2004) [national] - C
Partington (1999) [1 region] - C
Meat/bean Cole (2004) [national] - C Partington (1999) [1 region] - C
Vegetables Partington (1999) [1 region] - C Burstein (2000) [10 sites] - C Cole (2004) [national] - C

{“other’vegs})®

Partington (1999) [1 region] - C
{total vegs}

See notes at end of table.
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Table 24—Findings from studies that examined the impact of the WIC program on the dietary intakes of children and/or infants—Continued

Significant impact No significant impact Significant impact
Outcome Participants scored higher Participants scored higher/same Participants scored lower Participants scored lower
Summary measures
Total HEI score Cole (2004) [national] - C
Notes: Cell entries show the senior author’'s name, the publication date, the scope of the study (for example, national vs. 1 city or 1 State), and the participant group(s) involved: (B = both
infants and children, C = children, and | = infants). Where findings pertain only to a specific subgroup rather than the entire study population, the cell entry also identifies the subgroup {in
brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Data for Cole (2004) and Ponza (2004) reflect usual intakes, estimated using methods recommended by the IOM (2001). For nutrients with established EARs (vitamins A and C, iron, and
protein (Ponza, 2004, only)), both studies estimated the prevalence of adequate usual intakes using the methods recommended by the IOM (2001). For these nutrients, findings are
reported relative to the prevalence of adequate usual intakes. Thus, “participants consumed more” indicates that, relative to nonparticipants, participants had a greater prevalence of
adequate usual intakes and “participants consumed less” means that participants had a lower prevalence of adequate usual intakes.

Ponza (2004) did not test the statistical significance of differences between groups.

Findings reported for Siega-Riz (2004) are for total intakes. A separate snacks-only analysis revealed significant differences for the <130% of poverty group for added sugars (participants
consumed less) and iron (participants consumed more). For the 130-185% of poverty group, only the difference in intake of added sugars was significant (participants consumed less).

Findings reported for Variyam (2002) are based on OLS regression model. Variations observed in the quantile regressions, if any, are described in footnotes.

Kramer-LeBlanc (1999) also reported significant differences between WIC participant and nonparticipant infants ages 4-11 months for vitamin D, total carotenes, copper, selenium, and
potassium. For the first two, intakes were greater among WIC participants. For the latter three, the observed effect was in the opposite direction.

Findings reported for Burstein et al. (1991) are based on selection-bias-adjusted model. The authors cautioned that both the single-equation model and instrumental variables model
produced implausible results.

Findings reported for Rush (1988c) are based on comparison of current WIC participants with children who never participated in WIC and reflect results for analyses that compared 24-
hour intakes.

1Edozien (1979) reported no significant between-group differences in energy intakes of either infants or children, but did not report point estimates.
In quantile analysis, difference was statistically significant at all quantiles except 0.9.
Based on main analysis, which assessed the percentage of infants with intakes below 77 percent of the RDA. Supplementary analysis that examined mean intakes found that WIC
infants consumed less calcium than non-WIC infants.
Reported finding is for calcium per 1,000 kilocalories. For total calcium in gm, mean was lower for WIC participants.
In quantile analysis, difference was statistically significant at the 0.75 quantile only.
Excludes deep-yellow and dark-green vegetables, as well as legumes, white potatoes, and other starchy vegetables.
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Chapter 4: WIC Program

as reported by previous researchers (Fraker, 1990),
Oliveira and Gundersen limited their analysis sample
to WIC participants and low-income nonparticipants
who lived in households where at least one other
member was on the WIC program. The rationale for
this restriction was that it effectively controlled for key
sources of selection bias, including lack of awareness
of the WIC program and resistance to participation
because of stigma or other reasons. The authors
acknowledge that two important sources of potential
bias remain, both of which are associated with
rationing rather than self-selection. The income-eligi-
ble nonparticipant group may have included (1) chil-
dren who were not actually eligible for WIC because
they did not have a certified nutritional risk and (2)
children who were fully eligible but could not partici-
pate because the local WIC program had no available
slots. Both of these sources of bias would tend to
underestimate program impacts.

A downside to the approach used by Oliveira and
Gundersen is that it severely limited sample sizes. The
final analysis sample included only 180 children, where-
as the full 1994-96 CSFII database included 1,206
children who were either enrolled in WIC or were
income-eligible. The small sample size means that the
analysis was likely able to detect only large differ-
ences. This limitation, in combination with the remain-
ing sources of selection bias, means that the study pro-
vides a fairly conservative estimate of WIC’s effects.

Another limitation to the Oliveira and Gundersen
study is that it examined a relatively limited set of
nutrients. For most nutrients not examined by Oliveira
and Gundersen, the strongest available evidence comes
from a study completed by Rose, Habicht, and
Devaney (1998), who used data from the 1989-91
round of the CSFII. This study may overstate WIC
impacts, however, because the authors did not control
for selection bias (they report that they “found no evi-
dence of it”) and limited their sample to children in
FSP-eligible households (household incomes below
130 percent of poverty). This sample represents the
lower end of the income distribution of WIC partici-
pants and children in this group may benefit from
WIC’s supplemental food benefit more than higher
income children would.

Food Energy and Macronutrients. The evidence sug-
gests that WIC participation does not affect children’s
intakes of food energy. Although WIC participants tend
to have greater energy intakes than nonparticipants,
these differences tend not to be statistically significant.

Economic Research Service/USDA

Only Cole and Fox (2004) reported a significant dif-
ference (based on bivariate t-tests), and it was limited
to 2-year-olds.

Results for protein are equivocal. Oliveira and
Gundersen (2000) found no significant difference in
intakes of participants and nonparticipants. However,
the earlier study by Rose, Habicht, and Devaney
(1998) found that WIC participants consumed signifi-
cantly more protein than nonparticipants. It is possible
that the effect on protein intake may be small (and
therefore not detected by Oliveira and Gundersen) and
limited to the lowest income participants.

Relatively few studies have examined intakes of fat,
saturated fat, and carbohydrates, and Oliveira and
Gundersen (2000) is not among them. Consequently,
the best available data in this area comes from a study
by Siega-Riz et al. (2004). Siega-Riz and her colleagues
used the 1994-96, 1998 CSFII dataset to assess intakes
of children who were not enrolled in school and who had
household incomes below 185 percent of poverty. The
authors did not attempt to control for selection bias,
acknowledging the limitations of the CSFII data. To
provide a somewhat greater level of control for unmea-
sured differences between groups, they completed sep-
arate analyses for children with incomes below 130
percent of poverty and children with incomes between
130 percent and 185 percent of poverty. They also
included a sizable number of covariates in their models,
including variables that controlled for mother’s age,
television viewing, use of dietary supplements, presence
of dietary restrictions, and enrollment in child care.

The analysis revealed no significant differences in
intakes of fat, saturated fat, or carbohydrates (expressed
as a percentage of total energy intake) between WIC
participants and nonparticipants with household
incomes between 130 and 185 percent of poverty.
However, among lower income children—those resid-
ing in households with incomes below 130 percent of
poverty—WIC participants consumed significantly
less fat and significantly more carbohydrates than non-
participants. These suggestive findings would be more
convincing if they were replicated in the restricted
sample analyzed by Oliveira and Gundersen.

Vitamins and Minerals. Giving precedence to Oliveira
and Gundersen, there is strong evidence that WIC par-
ticipation increases children’s intakes of vitamin Bss
folate, and iron. The evidence that WIC increases chil-
dren’s iron intake is particularly strong. Almost all of
the identified studies assessed iron intake, and all but
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Chapter 4: WIC Program

one of the studies that used multivariate analysis tech-
niques found significantly greater intakes among WIC
children. Consistent results for Oliveira and Gundersen
(2000) and Rose, Devaney, and Habicht (1998) also
strongly suggest that WIC participation does not sig-
nificantly affect children's intakes of vitamin A, vita-
min C, or calcium.

For other vitamins and minerals, evidence of a signifi-
cant WIC impact is less clear. Rose, Habicht, and
Devaney (1998) reported a significant impact on chil-
dren’s intake of zinc, while Oliveira and Gundersen
found no such effect. Rose, Habicht, and Devaney also
reported significant impacts for several nutrients that
were not included in the Oliveira and Gundersen study,
including vitamin E, niacin, riboflavin, thiamin, and
magnesium. In all cases, mean intakes were greater for
WIC participants than for nonparticipants. These find-
ings suggest a WIC impact among the lowest income
children but would be more convincing if they were
replicated in the restricted sample used by Oliveira and
Gundersen.

As noted previously, increased nutrient intake by par-
ticipants does not necessarily mean that participants
are more likely than nonparticipants to have adequate
diets. Recent data on usual nutrient intakes of age-
eligible children indicate that the vast majority of both
WIC and non-WIC children have nutritionally ade-
guate diets. Cole and Fox (2004) found that virtually
all children ages 1-4, regardless of WIC participation
status, had adequate usual intakes of iron and zinc.
Ponza et al. (2004) reported similar findings for iron
for children ages 1 and 2.5°

Neither Cole and Fox nor Ponza et al. assessed intakes
of vitamin B, or folate (the other two nutrients found
to be significant in Oliveira's and Gundersen's analy-
sis). However, findings from the main FITS analysis,
which did not differentiate children by WIC participa-
tion status, showed that less than 1 percent of all 1-
and 2-year-olds had inadequate usual intakes of vita-
min B, and only 2 percent had inadequate usual
intakes of folate (Devaney et al., 2004). The main
FITS analysis also provides information on the other
nutrients for which Rose, Habicht, and Devaney
(1998) reported a significant WIC impact. FITS found
that less than 1 percent of children ages 1 and 2 had

9As discussed later in this chapter, the adequacy of children's iron
intakes is consistent with declining levels of anemia in this population and
may reflect an indirect effect of the WIC program on the availability and
use of iron-fortified breakfast cereals.
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inadequate usual intakes of riboflavin, thiamin, or
magnesium, 3 percent had inadequate usual intakes of
niacin, and 58 percent had inadequate usual intakes of
vitamin E. The authors urged caution in interpreting
the finding for vitamin E, given that clinical data from
NHANES-I1I do not indicate problems with vitamin E
status. They suggested that the high prevalence of
apparently inadequate vitamin E intakes may be asso-
ciated with the difficulty of assessing the types and
amounts of fats and oils used in cooking and/or with
variability in food composition databases.

Data from Cole and Fox (2004), Devaney et al.
(2004), and Ponza et al. (2004) suggest that the preva-
lence of inadequate nutrient intakes among very young
children is low, and that today’s WIC children are
doing as well nutritionally as their nonparticipating
counterparts. However, the fact that the descriptive
analyses completed by Cole and Fox (2004a) and
Ponza et al. (2004) did not reveal meaningful differ-
ences in the prevalence of nutrient inadequacy among
WIC and non WIC children does not necessarily mean
that the WIC program has no impact on children’s
diets. It may be, for example, that WIC is responsible
for bringing intakes of participating children up to the
level of other children. The question of WIC impacts
cannot be assessed even at a basic level without multi-
variate analysis techniques that, at a minimum, control
for measured differences between the two groups.

Other Dietary Components. Information on the impact
of WIC on other dietary components, including choles-
terol, sodium, fiber, and added sugars, is very limited.
The majority of studies that looked at these compo-
nents were descriptive studies that assessed differences
between groups with bivariate t-tests or did not assess
statistical significance.

There is no convincing evidence that WIC participa-
tion influences children’s intakes of cholesterol, sodi-
um, or fiber. There is suggestive evidence, however,
that WIC participation decreases children’s consump-
tion of added sugar. Using data from the most recent
CSFII, Siega-Riz et al. (2004) and Kranz and Siega-
Riz (2002) both found that WIC children consumed
significantly less added sugar than non-WIC children.
In the Siega-Riz et al. study, this difference was
assessed based on the percentage of food energy pro-
vided by added sugar and was significant for two dif-
ferent income samples (<130 percent of poverty and
130-185 percent of poverty). In the Kranz and Siega-
Riz study, the outcome measure was teaspoons of
sugar per 100 kilocalories and the difference was also
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observed for two different income groups (<130
percent of poverty and <185 percent of poverty).
While suggestive of a positive WIC effect, the evi-
dence would be more convincing if it were replicated
in the restricted sample used by Oliveira and
Gundersen (2000).

Food Group Intake and Summary Measures of
Dietary Quality. Data on the impact of WIC participa-
tion on children’s food intake or on overall dietary
quality are also very limited. Most of the studies that
looked at these outcomes used simple bivariate t-tests.
And, as table 24 clearly illustrates, the overlap in sig-
nificant findings across studies is small. The available
data are too limited to support even tentative conclu-
sions about WIC impacts in these areas.

Dietary Intake: Infants

Five of the identified studies reported separate esti-
mates of WIC's impact on the dietary intake of WIC
and non-WIC infants (table 23). This includes both
national WIC evaluations (Rush et al., 1988c; Edozien
et al., 1979), the field test of the WIC Child Impact
Study (Burstein et al., 1991), and the more recent
descriptive studies completed by Kramer LeBlanc et
al. (1999) and Ponza et al. (2004). Cole and Fox
(2004) looked at reported infant feeding patterns of
WIC and non WIC infants but did not examine dietary
intake per se.

Of the available studies, the strongest are the field test
of the WIC Child Impact Study (Burstein et al., 1991)
and the NWE (Rush et al., 1988c), although both have
methodological limitations. As shown in table 24, both
the NEW and the field test of the WIC Child Impact
Study found that WIC infants had significantly higher
intakes of iron than non-WIC infants. Ponza et al.'s
(2004) recent assessment of usual nutrient intakes
found that WIC infants ages 7-11 months had greater
mean usual intakes of iron than did nonparticipant
infants and, more importantly, that the prevalence of
adequate usual iron intakes was greater for WIC
infants than for non-WIC infants (99 percent vs. 90
percent). The statistical significance of these differ-
ences was not tested.

The NWE also found that WIC infants consumed sig-
nificantly less calcium, magnesium, and phosphorus
than non-WIC infants. Burstein and her colleagues
(1991) reported no impact on calcium in their main
analysis, which assessed the percentage of infants con-
suming less than 77 percent of the RDA; however,
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supplementary analyses that used mean intakes found,
like Rush et al., that WIC infants consumed signifi-
cantly less calcium than non-WIC infants.

For the NWE, Rush and his colleagues completed a
detailed analysis of the sources of nutrients in infants'
diets and found that the greater iron intakes and lower
calcium, magnesium, and phosphorus intakes noted for
WIC infants were related. All of these findings were
associated with an increased use of cows' milk among
non-WIC infants. Because the American Academy of
Pediatrics recommends that cow’s milk not be fed to
infants younger than 12 months, the lower intakes of
calcium, magnesium, and phosphorus among WIC
infants were not interpreted as negative impacts.
Burstein and her colleagues found a similar pattern.
Specifically, they found that, among nonbreastfed
infants, WIC infants were more likely to receive for-
mula and non-WIC infants were more likely to receive
cow’s milk. Moreover, among formula-fed infants,
WIC infants were more likely to receive iron-fortified
formula and non-WIC infants were more likely to
receive formula that was not fortified with iron.

Recent descriptive studies provide some evidence that
differences between WIC infants and non-WIC infants
in the use of cow’s milk may persist today. For exam-
ple, Kramer-LeBlanc and her colleagues (1999) found
that, among infants ages 4-11 months, WIC partici-
pants consumed significantly less protein, calcium,
magnesium, riboflavin, vitamin B, ,, and sodium. All
of these nutrients occur in greater concentrations in
cow’s milk than in iron-fortified infant formula. In
addition, Cole and Fox (2004) analyzed the infant
feeding inventory in NHANES-I11 and found that
WIC participants were significantly less likely than
nonparticipants to be fed cow’s milk before 12
months of age.

In an analysis of 24-hour intakes, Ponza et al. (2004)
found no significant difference between WIC infants
and non-WIC infants in the percentage consuming
cow’s milk. In addition, findings from an inventory of
feeding practices that assessed whether an infant had
ever been fed cow’s milk found no difference between
WIC and non-WIC infants ages 7-11 months. Reported
feeding of cow’s milk was rare among younger infants
(4-6 months). In this age group, however, significantly
more WIC infants than non-WIC infants had been fed
cow’s milk at some point. These results should be
interpreted with caution because the comparison group
used in Ponza et al.'s analysis included all income lev-
els, which may obscure differences between WIC
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participants and income-eligible nonparticipants, who
constitute a more appropriate comparison group.

Burstein and her colleagues (1991) also found that
WIC participation was associated with more appropri-
ate introduction of solid foods. WIC infant feeding
guidelines, which are based on recommendations of
the American Academy of Pediatrics and other expert
groups, recommend that no solids be introduced until
infants are at least 4 months of age. Indeed, the WIC
food package for infants younger than 4 months is lim-
ited to iron-fortified formula (USDA/FNS, 2003c).
Burstein and her colleagues found that nonparticipant
infants were significantly more likely than WIC
infants to be fed solid foods before 4 months of age.

It is not clear whether this finding still holds for
today’s WIC infants. Based on the infant feeding
inventory in NHANES-I1I1, Cole and Fox (2004) found
no difference between WIC participants and nonpartic-
ipants in the percentage of infants or children who
were fed solid foods before 4 months of age. Similarly,
Ponza and his colleagues (2004) found no differences
between WIC participants and nonparticipants in the
mean ages at which infant cereal and pureed baby
foods were introduced. These data may be less reliable
than the data from the Burstein et al. study, however,
because they are based on a more extended recall peri-
od.”® In addition, as noted previously, the all-income
comparison group used by Ponza and his colleagues
may obscure differences between WIC participants and
income-eligible nonparticipants.

Kramer-LeBlanc et al. (1999) found that carbohydrate
and fiber intakes among infants 4-11 months were sig-
nificantly lower for WIC participants than for income-
eligible nonparticipants and suggested that this pattern
may be associated with earlier introduction and greater
consumption of cereal among non-WIC infants. Data
from Ponza et al., suggest that the difference in cereal
consumption may be concentrated among older infants
and, therefore, not associated with better adherence to
infant feeding guidelines, per se. Ponza and his col-
leagues found no difference between WIC participants
and nonparticipants in consumption of either infant
cereal or ready-to-eat cereal among infants ages 4-6
months. Among infants ages 7-11 months, however,

"OThe Burstein, et al. (1991) study was limited to 6-month-old infants,
so caregivers reported on relatively recent feeding practices. The
NHANES-I1I infant feeding histories analyzed by Cole and Fox (2004)
included infants up to 12 months.
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the percentage consuming ready-to-eat cereal was
77 percent lower for WIC participants than for
nonparticipants.

Growth

A total of 12 studies attempted to measure the impact
of WIC on the growth of infants and children (table
23). Findings from these studies are summarized in
table 25. Note that the far-left column of the table,
labeled “Participants higher,” includes findings that
can be considered both positive and negative. For
example, greater height or length-for-age among WIC
participants would generally be considered a positive
finding, while a greater prevalence of overweight
would be considered a negative finding.

Many of the earliest efforts to assess WIC’s impact on
children’s growth were hampered by technical difficul-
ties such as missing or inaccurate data in medical
records or WIC files (Heimendinger et al., 1984;
USDAJ/FNS, 1978) and problems with equipment cali-
bration (Burstein et al., 1991). Self-selection issues
have also affected this research. In the NWE, Rush
and his colleagues (1988d) reported differential
recruitment of children with abnormal growth (over-
weight, underweight, or stunted) into WIC, in keeping
with the program’s focus on individuals with identifi-
able nutritional risks. This pattern of self selection is
likely the reason for the significantly greater preva-
lence of underweight and growth retardation among
WIC children reported by Cole and Fox (2004) and
Burstein et al. (2000) in their more recent descriptive
analyses of NHANES-I1I data.

In the 1991 field test of the WIC Child Impact Study,
Burstein and her colleagues (1991) explicitly attempt-
ed to control for selection bias. In their final report,
however, they present results from both the single-
equation models and the instrumental-variables models
because there was some concern about the perform-
ance of both models. As shown in table 25, the instru-
mental-variables model found that WIC and a signifi-
cant negative effect on infants’ length-for-age. The sin-
gle-equation model found that WIC participation had a
significant and negative effect on head circumfrence.

Heimendinger et al. (1984) attempted to compensate
for problems of self selection as well as the potential
for regression to the mean in a longitudinal data set by
determining the expected rate of growth and compar-
ing “value added” measures for WIC and non WIC
children who had at least two weight and height meas-
urements. She demonstrated a positive WIC effect on
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Table 25—Findings from studies that examined the impact of the WIC program on other nutrition, health, and developmental outcomes

of infants and/or children

Significant impact

No significant impact

Significant impact

Outcome Participants higher Participants higher/same Participants lower Participants lower
Growth
Expected weight Heimendinger (1981) [3 areas
gain in 1 State] - B
Height/length Black (2004) [6 cities] Brown (1986) [county] - C Rush (1988c) [national] - | Black (2004) [6 cities]
{compared with no WIC due {compared with no WIC due
to access problems} - | to no need} - | .
Edozien (1979) [national] - B Burstein (1991) [2 States] - |
Hicks (1982) [3 counties] - C Rush (1988c) [national] - C
Weight Edozien (1979) [national] - B° Rush (1988c) [national] - | Rush (1988c) [national] - C

Hicks (1982) [3 counties] - C

Prevalence/
likelihood of3
underweight

Cole (2004) [national] - C
Burstein (2000) [national] - C

Burstein (1991) [2 States] - |

Black (2004) [6 cities] compared
with no WIC due to no need} - |

Black (2004) [6 cities]
{compared with no WIC due
to access problems} - |

Prevalence of
failure to thrive

Lee (2000) [1State] - B

Prevalence of
growth retarda-
tion/stunting

Cole (2004) {national} - C

Rush (1988c) [national] - B

Burstein (1991) [2 States] - |

Head Edozien (1979) [national]

circumference {enrolled within 1 month of
birth} - |

Prevalence/

likelihood of

overweight

Black (2004) [6 cities] - |

CDC (1995) [national] - B
{Blacks, Whites}

Burstein (1991) [2 States] - |

Rush (1988c) [national] - B

Cole (2004) [national] - C

Burstein (2000) [national] - C

CDC (1995) [national] - B
{Mexican-Americans}

Measures of iron status

Mean hematocrit/
hemoglobin or
other measure

Miller (1995) [1 site] - C
Smith (1986) [1 site] - B
Vazquez-Seone (1985)

[1site] - B
Edozien (1979) [national] - B
Weiler (1979) [1 site] - |
USDA/FNS (1978) [4 States] - B

Brown (1986) [county] - c’

See notes at end of table.

Continued—
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Table 25—Findings from studies that examined the impact of the WIC program on other nutrition, health, and developmental outcomes

of infants and/or children—Continued

Significant impact

No significant impact

Significant impact

Outcome Participants higher

Participants higher/same

Participants lower

Participants lower

Prevalence/
likelihood of
anemia

Burstein (2000) [national] - C
Lee (2000) [1 State] - B

Cole (2004) [national] - C
Kahn (2002) [3 sites] - B
Hicks (1982) [3 counties] - C

Sherry (2001) [national] - B
Sherry (1997) [national] - B 6
Burstein (1991) [2 States7] —1
Yip (1987) [national] — B
Vazquez-Seone (1985)

[1 site] - B
Edozien (1979) [national] - B
USDA/FNS (1978) [4 States] - B

Prevalence of iron
deficiency anemia

Cole (2004) [national] - C

Other measures of nutrition/health/development

Health status -
caregiver-reported

Black (2004) [6 cities]
{compared with no WIC due
to access problems} - |

Cole (2004) [national] - C
{2-4 years}

Black (2004) [6 cities] {compared
with no WIC due to no
need} - |

Cole (2004) [national] - B
{infants and 1 year}

Health status - Cole (2004) [national] - C

Cole (2004) [national] - C

Cole (2004) [national] - B

physician {4 years} {1 and 2 years} {infants and 3 years}
assessed Carlson (2000) [national] - C Burstein (2000) [national] - C
Immunization Luman (2003) [national] - C Burstein (2000) [10 sites] - C
status Shefer (2001) [national] - C {MMR}
Burstein (2000) [10 sites] - C Shaheen (2000) [1 city] - C
{all others} James (1998) [1 site] - C

Rush (1988) [national] -C

Dental health Cole (2004) [national] - C

Burstein (2000) [national] - C

status

Utilization of Cole (2004) [national] - C {ever} Cole (2004) [national] - C Lee (2004a) [1 States] -C
health care or Lee (2004a) [1 State] - C {past year} {emergency visits}
dental care Buescher (2003) [1 State] - C Burstein (2000) [national] - C

services Lee (2000) [1 State] - B Rush (1988) [national] - B

Paige (1983) [1 State] - |

See notes at end of table.

Continued—
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Table 25—Findings from studies that examined the impact of the WIC program on other nutrition, health, and developmental outcomes
of infants and/or children—Continued

Significant impact No significant impact Significant impact
Outcome Participants higher Participants higher Participants lower Participants lower
Health care/dental Buescher (2003) [1 State] - C Paige (1983) [1 State] - | Lee (2004b) [1 State] - B {age 2} Lee (2004b) [1 State] - B
care costs Lee (2004b) [1 State] - B {age 3} {ages 0-1}
Household food Black (2004) [6 cities] Burstein (2000) Black (2004) [6 cities]
security {WIC compared with no WIC [all samples] - C {WIC compared with no WIC

due to access problems} - | due to no need} - |
Developmental Rush (1988) [national] - C Kowaleski-Jones (2000) Kowaleski-Jones (2000)
outcomes Hicks (1982) [1 site] - C [national] - C {motor and [national] - C8 {difficult
Hicks (1985) [1 site] - C social skills} temperament}

Notes: Cell entries show the senior author’s name, the publication date, the scope of the study (for example, national vs. 1 city or 1 State), and the participant group(s) involved: (B = both
infants and children, C = children, and | = infants). Where findings pertain only to a specific subgroup rather than the entire study population, the cell entry also identifies the subgroup {in
brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Findings reported for Lee (2004b) reflect results for total dental-care-related Medicaid costs. Separate analysis that examined likelihood of having any dental-care-related Medicaid costs
showed that WIC participants were more likely than nonparticipants to have dental care costs during infancy (up to 12 months) and as 1- and 2-year-old participants. Difference for3-year-
olds was comparable in direction, but not statistically significant.

Findings reported for Kowaleski-Jones and Duncan (2000) are based on a fixed-effects model that also controlled for prenatal FSP participation.

Findings for Burstein (1991) are based on the selection-adjusted model. The authors cautioned that both the single-equation model and the selection-adjusted model produced
implausible results.

Paige (1983) did not test the statistical significance of between-group differences.

The USDA/FNS (1978) study found substantial decreases in the number of infants and children who were considered low length/height-for-age or low weight-for-height and a substantial
increase in the number considered high weight for height. The authors concluded, however, that these apparent changes, which were largely limited to differences between initial and first
followup visits were attributable to errors in initial measurements rather than WIC participation.

1Single-equation model found no significant difference between groups in length-for-age.

The difference was apparent only during first 6 months of participation; thereafter returned to baseline levels.

Based on comparison of proportions above or below definzed cutoffs or differences in mean z-scores.

Based on Quetelet’s Index (weight (kg) x (100/height(cm) ).

WIC participants had slightly lower mean hemoglobin percentile, but the difference was not statistically significant.

The between-group difference was significant when using the criteria defined by Yip et al. (1987) to measure anemia. The difference fell just short of significance when anemia was

defined solely on the basis of hematocrit or hemoglobin.
A significant, positive impact reported for the trends analysis that was not limited to WIC children and did not control for SES as well as the WIC-specific multivariate analysis.
Authors reported significant findings at p <0.10.
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Chapter 4: WIC Program

the rate of weight gain among infants and toddlers, but
had to abandon the analysis of impacts on linear
growth because of problems with missing data.

The strongest and most recent data on WIC’s impacts
on the growth of infants and children come from studies
by Black et al. (2003) and Lee et al. (2000). Black et
al. reported data from the Children’s Sentinel Nutrition
Assessment Project (C-SNAP). C-SNAP included low-
income infants whose caregivers were recruited at Six
urban medical centers. WIC participation status was
not a criterion for enrollment into the study and was
not known at the time of recruitment. The study did
not collect information on household income, so the
authors used the absence of private health insurance as
a proxy to identify a comparison group of income-eli-
gible nonparticipants. The authors did not control for
selection bias but collected information on reasons for
nonparticipation. They used these data to divide
infants who were not participating in WIC into two
groups: those who did not participate because their
caregivers had problems accessing the program (64
percent of the total) and those who did not participate
because their caregivers did not perceive a need for
WIC services (36 percent). Reported access problems
included being on a waiting last, scheduling difficul-
ties, missed appointments, lack of time to pick up
vouchers, relocation, and lack of transportation. There
were noteworthy differences in the sociodemographic
characteristics of the three groups. Caregivers who
reported no need for WIC services were more likely
than either caregivers of WIC participants or care-
givers who reported WIC access problems to be
employed, married, and White and were less likely to
be receiving subsidized housing, TANF, or food
stamps. Caregivers who did not participate in WIC
because of reported access problems had lower rates of
employment than WIC participants as well as lower
rates of participation in other assistance programs.

The study examined z-scores for weight-for-age, length-
for-age, and weight-for-length, using age- and gender-
specific norms. Because data were collected in medical
settings, information was collected on hydration status,
which can dramatically affect an infant’s weight. The
authors used multivariate models to estimate differences
between WIC participants and each of the nonparticipant
groups. In addition to sociodemographic characteristics,
models included variables to control for maternal depres-
sion, birthweight, and breastfeeding status.
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For both WIC infants and infants who were not partic-
ipating in WIC because their caregivers did not per-
ceive a need for WIC services, z-scores for weight-for-
age and length-for-age indicated that children were
growing normally. In contrast, z-scores for both of
these measures were below normal for infants who
were not participating in WIC because of access prob-
lems, indicating that these infants were both under-
weight and short, relative to national norms.

Multivariate analyses revealed that WIC infants were
significantly longer and significantly less underweight
than infants who did not participate in WIC because of
access problems. Infants who did not participate in
WIC because their caregivers did not perceive a need
for WIC services were comparable to WIC infants in
weight-for-age, but were significantly longer than WIC
infants. There were no differences between WIC par-
ticipants and either group of nonparticipants in the
prevalence of overweight. The unadjusted prevalence
for all three groups of infants exceeded the 5 percent
that would be expected based on national norms (7-9
percent).

The authors concluded that WIC participation has a
positive impact on infant growth. While acknowledging
the potential for selection bias, the authors suggest that
findings from the comparison of WIC participants with
the slightly more advantaged comparison group
(infants whose caregivers did not perceive a need for
WIC services) strengthen this conclusion. Because of
differences in sociodemographic characteristics as well
as a difference in household food security (WIC partic-
ipants were more likely to be food insecure), one
might expect this group of nonparticipants to do better
than WIC participants. However, both groups had
comparable weight-for-age and, although nonpartici-
pants were significantly longer, both groups were
growing normally. The authors also point out that
infants who did not participate in WIC because of
access problems had a higher rate of breastfeeding ini-
tiation than WIC participants (62 percent vs. 54 per-
cent). Because healthy breastfed infants generally
grow more rapidly than nonbreastfed infants during
the first two months of life, the unadjusted z-scores
observed between these two groups are contrary to
what one would expect to see (WIC infants were
growing normally, but infants in the WIC-access-prob-
lem group had weight-for-age and length-for-age z-
scores that were below national norms).
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Lee and his colleagues (2000) assessed the impact of
WIC participation on the prevalence of failure to
thrive. Failure to thrive is a general diagnosis that can
have many causes. The sentinal finding, however, is a
failure to gain weight and to grow as expected. The
authors used a longitudinal, linked database that
included, for all children born in Illinois between 1990
and 1996, birth record, WIC, and Medicaid data for
1990 though 1998."* The analysis was limited to chil-
dren who were born between 1990 and 1994 and were
continuously enrolled in Medicaid from birth until
their fourth birthday. To control for the fact that chil-
dren diagnosed with failure to thrive may be more
likely to participate in WIC—Dbecause it is an accepted
nutritional risk—the authors included in the WIC par-
ticipant group only those children whose WIC enroll-
ment predated their diagnosis. Children whose enroll-
ment in WIC occurred after their diagnosis were con-
sidered nonparticipants. Results showed that Medicaid
children who had ever participated in WIC were sig-
nificantly less likely than those who never participated
to be diagnosed with failure to thrive (based on pri-
mary diagnosis in Medicaid claims data).

In recent years, increasing attention has been paid to
problems at the opposite end of the growth spectrum—
the problem of overweight among children, including
very young children. A 1995 CDC report provides sug-
gestive evidence that WIC participation is not associat-
ed with the prevalence of overweight among children.
Using NHANES-111 data, CDC analysts examined
children’s weight-for-height, relative to national stan-
dards, by age and race/ethnicity. They found that dif-
ferences between WIC and income-eligible nonpartici-
pant children were neither consistent nor statistically
significant (CDC, 1995). White and Black WIC chil-
dren tended to weigh more than low-income nonpartic-
ipants of the same race, and Mexican-American WIC
children tended to weigh less than their non-WIC
counterparts, but none of the differences were statisti-
cally significant. Multivariate analysis (not further
described) did not change the pattern or significance of
the findings.

Data from Black et al. (2004) and Lee et al. (2000)
provide suggestive evidence that WIC may have a pos-
itive effect on growth in infants and children, and the
1995 CDC study suggests that WIC participation is not
associated with excess weight in children. It is doubtful,

"The database also included information on FSP and TANF/AFDC par-
ticipation, which the authors used to examine patterns of program partici-
pation during welfare reform in Illinois (1990-98).
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however, that studies like these can provide definitive
answers to questions about WIC’s impact on the growth
of infants and children. The researchers involved in
designing and implementing the field test of USDA’s
planned WIC Child Impact Study concluded that the
only way WIC’s impacts on child growth and develop-
ment—indeed, WIC’s impact on virtually any outcome
beyond dietary intake—can be reliably assessed is
through a longitudinal study that includes serial meas-
urements, repeated at regular intervals, for both WIC
participants and nonparticipants (Puma et al., 1991).

Anemia/lron Status

A number of different methods were used in the 16
studies that examined the impact of WIC on children’s
iron status, including typical participant vs. nonpartici-
pant designs that made cross-sectional comparisons of
single point in time measurements, longitudinal or fol-
lowup studies in which initial measures for the same
individuals were compared at a later time point (designs
referred to as “participants, before vs. after” and “par-
ticipant vs. nonparticipant, before and after” in chapter
2), and time series analyses that used aggregate data to
compare the prevalence of anemia in a particular pop-
ulation over time. Although each of these designs has
weaknesses, as described in chapter 2, the consistency
of findings is compelling. The majority of studies that
examined the relationship between WIC participation
and iron status/anemia found that WIC participation
was associated with an increase in mean levels of
hemoglobin or hematocrit and/or a decrease in the
prevalence of anemia (table 25). In most cases, these
differences were statistically significant.

The most convincing evidence comes from analyses
done by Yip and his colleagues at the CDC using
PedNSS data (Yip et al., 1987). The CDC researchers
looked at the prevalence of anemia in infants and chil-
dren ages 6-60 months between 1975 to 1985, a period
of substantial growth in the WIC program. They docu-
mented a steady decline in the prevalence of anemia,
from 7.8 percent in 1975 to 2.9 percent in 1985. Using
detailed data from one State, the authors demonstrated
that the socioeconomic status of the population had
remained stable over this period. The authors also
compared initial and followup measures of hemoglo-
bin or hematocrit (taken roughly 6 months apart) for
approximately 73,000 WIC children. The analysis
revealed decreased levels of anemia at followup.

Another CDC analysis reported on trends between
1980 and 1991 (Yip et al., 1992). During this period,
the prevalence of anemia decreased by more than 5
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percent for most age and race/ethnicity specific sub-
groups. Other measures of childhood health monitored
in PedNSS, including the prevalence of low birth-
weight, low height-for-age, low weight-for-height, and
high weight-for-height (overweight), generally
remained stable. Comparable findings have been
reported by Sherry et al. (1997; 2001).

The CDC analyses suggest that WIC has a direct
impact on the prevalence of childhood anemia as well
a probable indirect effect. WIC requires use of iron-
fortified infant formulas and includes iron-fortified
breakfast cereals in its food packages. Because more
than half of all formula sold in the United States, as
well as a large proportion of breakfast cereals, are pur-
chased with WIC vouchers (Batten et al., 1990), manu-
facturers have consciously focused on bringing to mar-
ket iron-fortified products that are allowable in WIC
food packages. These foods have assumed a leading
position in their respective markets and have therefore
been increasingly consumed by both WIC and non-
WIC children. As a result, the WIC program may have
contributed to the observed improvement in the preva-
lence of anemia in the general population of low-
income U.S. children.

The declining prevalence of iron deficiency may have
diminished the predictive value of anemia as a screen
for iron deficiency. When the prevalence of iron defi-
ciency is high, anemia is a good predictor of iron defi-
ciency. However, when the prevalence is low, the
majority of anemia (low hemoglobin or hematocrit
levels) is due to other causes (U.S. Department of
Health and Human Services (HHS), 2000; Sherry et
al., 2001). In young children, a likely cause is infec-
tion and inflammation associated with viral illness
and, to a lesser extent, hereditary anemias (HHS,
2000; Bogen, 2002). This may be the reason that Kahn
et al. (2002), in tracking the prevalence of anemia
among infants and children in three Illinois clinics
between 1997 and 1999, found a substantial amount of
crossover between anemic and nonanemic groups over
time (Bogen, 2002). Future efforts to examine WIC’s
impact on the iron status of infants and children should
assess the prevalence of iron deficiency and/or iron-
deficiency anemia rather than simple anemia. A recent
descriptive analysis of NHANES-II1 data found that
WIC children were significantly less likely than
income-eligible nonparticipant children to be iron defi-
cient (Cole and Fox, 2004).
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General Health Status

A total of four studies examined the health status of WIC
and non-WIC infants and/or children using caregiver
reports and/or physician reports (table 24). The strongest
data are provided by recent studies by Black et al.
(2004) and Carlson and Senauer (2003). Both studies
suggest a positive WIC impact, as shown in table 25,
but the potential for selection bias remains a concern.

Black and her colleagues (2004) assessed differences
in the perceptions of caregivers about the health status
of urban low-income infants enrolled in the previously
described C-SNAP study. Caregivers were asked to
rate their infants’ health status as excellent, very good,
good, fair, or poor. The question and response options
were taken directly from the NHANES-III caregivers
interview. Results showed that, relative to WIC
infants, infants who were not enrolled in WIC because
of access problems were significantly more likely to
be rated as having fair or poor health. There was no
significant difference in the caregiver-rated health sta-
tus of WIC infants and infants who were not enrolled
in WIC because their caregivers did not perceive a
need for WIC services.

Carlson and Senauer (2003) assessed WIC impacts on
physician-assessed health status using NHANES-III
data. Physicians rated children’s health status (excel-
lent, very good, good, fair, or poor) after completing a
physical examination. Because so few children were
reported to be in poor health, the poor and fair cate-
gories were combined for the analysis. The authors
used ordered probit models to estimate the likelihood
of a child being in excellent health. Two analysis sam-
ples were used. The “WIC sample” included children
between the ages of 24 and 60 months who either par-
ticipated in WIC or were income-eligible based on
household income or Medicaid participation. WIC par-
ticipation was defined at the household rather than
individual level. The “full sample” included all children
between the ages of 24 and 60 months who had com-
plete data. Results for both the full sample and the WIC
sample indicated that WIC participation had a signifi-
cant, positive effect on the likelihood that a child would
be in excellent health. The size of the effect (increased
probability of being in excellent health) ranged from
4.6 to 11.4 percentage points, depending on the model
used. Effects were consistently higher in the “WIC
sample,” indicating that the impact of WIC on health
status was most pronounced for poorer children.
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The previously described study by Lee et al. (2000)
looked at the prevalence of “nutritional deficiencies”
among Medicaid children in Illinois who did and did
not participate in WIC. The measure, based on primary
diagnosis in Medicaid claims data, is not well described,
but is said to “include conditions such as malnutrition
and vitamin deficiencies.” The authors found that chil-
dren who had ever participated in WIC were signifi-
cantly less likely than children who had never partici-
pated in WIC to be diagnosed with these conditions
(finding is not included in table 25). As previously
mentioned, the analysis explicitly excluded from the
WIC participant group children whose diagnosis pre-
dated their WIC enrollment.

Immunization Status

The literature search identified six studies that examined
the immunization status of WIC participants relative to
nonparticipants (table 24). Results are summarized in
table 25. Although this research suggests that WIC has
a positive impact on children’s receipt of complete and
timely immunizations, the findings are particularly
vulnerable to selection bias. Mothers who are motivat-
ed to enroll their child in WIC may also be motivated
to ensure that the child is properly immunized.

The NWE (Rush et al.,1988c) found that children who
were enrolled in WIC after the first year of life were
significantly more likely than children in the control
group to have an immunization card and to have
received a measles vaccination (given after 15 months
of age). In addition, children whose mothers participat-
ed in WIC prenatally and were enrolled in WIC during
early infancy were more likely to have received diph-
theria-pertussis-tetanus (DPT) immunization and, to a
lesser extent, polio vaccines.

James (1998) studied the immunization status of 150
children receiving care at one health care center in New
York State. She randomly selected a sample of WIC
children who were up to date on immunizations at 12
months of age and matched them on age and gender
(only) with subjects from a randomly selected group of
non-WIC children who were receiving care at the same
health care center. She then documented immunization
status at 24 months of age and used chi-square tests to
assess differences between the two groups. No signifi-
cant differences were found. This result is not surpris-
ing in view of the fact that all of the study children
were clearly in “immunization aware” households (all
children had up-to-date immunizations at 1 year of
age) and all had a primary source of health care.
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Shaheen and her associates (2000) studied immunization
coverage among low-income children in Los Angeles.
They completed a household enumeration of children
ages 24-47 months in 30 randomly selected clusters
(block groups) in and around downtown. A random
sample of 300 children was selected and their parents
or guardians were interviewed in person. Information
on immunization status was abstracted from home
immunization cards, if available (81 percent of all
cases), or obtained from health care providers. WIC
participation was positively but not significantly asso-
ciated with completing immunization series on time.
Among children who had not received their first round
of immunizations at the recommended age, the combi-
nation of WIC participation and having a home immu-
nization card was significantly and positively associat-
ed with being fully immunized by 24 months of age.
Sample sizes for the latter analysis were very small
and may have obscured any independent WIC effect.

Shefer and her colleagues (2001) analyzed data from
the 1999 National Immunization Survey (NIS). The
NIS has been conducted by the CDC since 1994 to
estimate vaccination coverage rates for U.S. children
ages 19-35 months. Children were divided into four
groups based on WIC participation status and income:
currently on WIC, previously on WIC, never on WIC
but income-eligible, and never on WIC and not
income-eligible. Bivariate comparisons showed that,
among children with household incomes at or below
100 percent of poverty, children who had ever partici-
pated in WIC were significantly more likely to have
up-to-date immunizations at 24 months than children
who had never participated in the program (71 percent
vs. 56 percent). Moreover, across all income groups,
children who currently participated in WIC were more
likely than previous WIC participants to have up-to-
date immunizations at 24 months (75 percent vs. 69
percent). However, current WIC participants were less
well immunized than higher income children who had
never been on WIC (75 percent vs. 83 percent).

Luman and her colleagues (2003) expanded on Shefer’s
work, analyzing data from the 2000 NIS to identify
maternal characteristics associated with children’s
immunization.”? Children not currently participating in
WIC were divided into three nonparticipant categories
comparable to those defined by Shefer et al. (2001). A

2LLuman et al. (2003) characterized WIC participation as a “maternal
characteristic,” but the 2000 NIS instrument actually collected information
on the child’s participation (Abt Associates Inc., 2002).
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multivariate regression that controlled for child’s age
showed that children who were currently participating
in WIC were significantly more likely than any of the
nonparticipant groups to be fully immunized. Children
who had never participated in WIC but were income-
eligible were least likely to be fully immunized.

The positive WIC impact suggested by this research, if
real, may be influenced by an ongoing collaboration
between USDA and the CDC to use the WIC program
as a means to improve immunization rates among the
Nation’s low-income children. Since the early 1990s, a
variety of strategies has been used to promote timely
and complete immunizations among WIC participants,
including the following (Shefer et al., 2001):

* Assessment and referral—May occur at each WIC
visit or at each 6-month recertification visit and may
include a computerized tracking system.

* Escort programs—Children who need immuniza-
tions are escorted to locations where immunizations
are given.

* Voucher incentive programs—Restrict access to
WIC vouchers until a child is fully immunized (for
example, require that caregivers come into the WIC
clinic every month rather than every 2 months to
pick up WIC vouchers).

* Qutreach and tracking programs—May involve mail,
telephone, or home visit reminders for underimmu-
nized children.

Randomized trials have demonstrated that some of these
strategies can dramatically increase immunization cov-
erage among WIC participants (Birkhead et al., 1995;
Hutchins et al., 1999). In addition, Shefer et al. (2001)
modeled the relationship between WIC immunization
activities and immunization rates among WIC children.
Using data from the 1999 NIS and data from an annual
survey of WIC directors and State immunization pro-
gram directors, Shefer and her colleagues found that
WIC participants in States with high-intensity immu-
nization activities (50 percent or more of WIC children
enrolled in sites that implemented an immunization
intervention at every visit) had significantly higher
rates of up-to-date immunization at 24 months than
WIC participants in States with low-intensity immu-
nization activities (less than 50 percent of WIC chil-
dren enrolled in sites that used an immunization inter-
vention and the intervention was implemented only at
recertification visits). Finally, Dietz et al. (2000) found
that a WIC voucher incentive program was one of
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eight factors that had a positive, significant effect on
immunization rates in Georgia’s public health clinics.

Use and Costs of Health Care Services

The NWE examined use of preventive health care
services among WIC and non-WIC infants and chil-
dren and found no significant difference between the
two groups (Rush et al., 1988c). More recently, three
studies examined the relationship between children’s
WIC participation and the use of health care services
(Lee et al, 2000; Buescher et al., 2003) and dental care
services (Lee et al., 2004a) using datasets similar to
the WIC-Medicaid databases used to assess WIC’s
impact on birthweight (table 24). All three studies
reported that WIC participation had a significant, posi-
tive effect on the use of health care/dental care servic-
es (table 25). These results suggest a positive WIC
impact; however, only the study that looked at dental
care services controlled for selection bias. Thus, the
two studies that assessed use of health care services
are vulnerable to potential selection bias—it is possi-
ble that children who have health problems or who use
more health care services may be more likely to be
referred to WIC. In addition, results of all three studies
have limited generalizability because they used
datasets for a single State (one study used data from
Illinois and two used data from North Carolina) and
were limited to WIC participants enrolled in Medicaid.

As described previously, Lee et al. (2000) used a lon-
gitudinal database that included birth record, WIC, and
Medicaid data for all children born in Illinois between
1990 and 1996. They used a proportional hazards
model to estimate the effect of WIC participation on
the timing of children’s first screening in the Early
Periodic Screening, Diagnosis, and Treatment
(EPSDT) program.”® Their analysis included all chil-
dren new to the Medicaid program between 1991 and
1997. The dependent variable was the time between
entry into the Medicaid program and receipt of the
first EPSDT screening. WIC participation was coded
as a time-varying covariate. Results showed that WIC
participation had a significant, positive effect on the
likelihood of receiving EPSDT screening.

Buescher et al. (2003) and Lee et al. (2004a) used a
database that included linked birth certificate, Medicaid,
and WIC records for all children born in North Carolina
in 1992. Buescher and his colleagues assessed the

SEPSDT is a comprehensive, prevention-oriented child health program
that State Medicaid agencies are required to provide for all Medicaid recip-
ients under the age of 21. See www.cms.hhs.gov/medicaid/epsdt.
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impact of WIC participation on the use and cost of
health care services. Lee and her associates focused on
WIC impacts on the use of dental care services. They
also completed a separate analysis that assessed
impacts on dental care costs (Lee et al., 2004b).

Buescher et al. (2003) studied children ages 1-4 who
had been continuously enrolled in Medicaid for at least
1 year of life. Separate analyses were completed for four
different age cohorts based on completed year of age.
A cumulative measure of WIC participation was defined
based on the percentage of months from age 1 through
the current age in which WIC food vouchers had been
redeemed. Three levels of WIC participation were identi-
fied: high = more than 66 percent; medium = 34-66
percent; low = 33 percent or less. Because the analysis
looked at cumulative use of health care services and
cumulative Medicaid costs, this definition of WIC par-
ticipation was deemed more appropriate than a defini-
tion based on current participation.

Tobit regression was used to analyze Medicaid cost data
because of the large number of zero values. Logistic
regression was used to estimate the odds of having a
well-child visit, being hospitalized, having an emergency
room visit, and being diagnosed/treated for a common
childhood illness. An array of variables was used to
control for sociodemographic characteristics of the child
and his/her mother, including prenatal WIC participation
for the mother and participation in WIC as an infant for
the child. In addition, the authors included a variable to
designate whether EPSDT services were received in a
public health department. This variable helped control
for differences in costs associated with public vs. private
health care providers, as well as for co-location of WIC
clinics with child health care services. The authors
attempted to control for selection bias but, after exam-
ining several multi-stage models, were unable to iden-
tify good predictors of WIC participation that were not
also associated with the outcome measures.

Results showed that WIC participation had a significant,
positive effect on the likelihood that children would
receive any well-child care and on the likelihood that
children would receive at least one EPSDT visit per year,
as recommended. This effect was noted for all four age
cohorts and, with one exception, for all three levels of
WIC participation. Comparable results were noted for
the likelihood of visiting an emergency room or of being
diagnosed with otitis media or upper respiratory infec-
tion. Medium to high levels of WIC participation were
positively associated with the likelihood of being diag-
nosed with a lower respiratory infection. Results for
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other common childhood illnesses (asthma, gastroenteri-
tis, and allergy) varied by age cohort and/or level of
WIC participation. In most cases, however, high WIC
participation was associated with a significantly greater
likelihood of diagnosis for these conditions. A high level
of WIC participation was also associated with a signifi-
cantly greater likelihood of being hospitalized.

Given these patterns, it is not surprising that WIC par-
ticipation was associated with increased Medicaid
expenditures. WIC participation was consistently asso-
ciated with greater expenditures for outpatient services
(all four age cohorts and all three levels of WIC partic-
ipation). In addition, medium and high levels of WIC
participation were generally associated with signifi-
cantly greater Medicaid costs overall and for individual
types of medical care (EPSDT, well-child care, physi-
cian services, drugs, and dental care). The authors con-
cluded that “the bottom line is that children enrolled in
Medicaid who participate in WIC are linked to the
health care system and are much more likely to receive
both preventive and curative care, whereas Medicaid-
enrolled children who do not participate in WIC sim-
ply are not as connected to the health care system.”

Lee et al. (2004a; 2004b) studied the impact of chil-
dren’s WIC participation on the use and cost of dental
care services. Their analysis of dental care use con-
trolled for selection bias by using a two-stage model
that incorporated State-level WIC data to predict WIC
participation (Lee et al., 2004a). The model included
three variables that the authors found to be correlated
with WIC participation but not with the use of dental
care services, including the number of WIC clinics per
county, the number of full-time WIC workers per
county, and WIC hours of operation.

The analysis looked at the annual use of dental care
services as well as the types of services used (diagnostic/
preventive, restorative, emergency) by children ages 1-4.
A categorical rather than continuous outcome measure
was used to represent annual use of dental care servic-
es (no visits, one visit, two or more visits) because the
recommended number of visits is two per year and
because visits in excess of two per year may be more
indicative of severe dental disease than of access to
dental care services. WIC participation was measured
based on the number of months when any WIC food
vouchers were redeemed during each year of life. In
addition to controls for sociodemographic characteris-
tics, the model controlled for length of Medicaid
enrollment as well as the relative availability of dental
practitioners (ratio of dentists per population).
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WIC participation was associated with a significant
increase in the use of dental care services. Children
who participated in WIC for either 6 months or a full
year were significantly more likely than children who
did not participate in WIC to have both one dental
visit per year and two or more dental visits per year.
Children who participated in WIC were also signifi-
cantly more likely to have used preventive and restora-
tive dental health services and significantly less likely
to have had an emergency dental visit. The latter find-
ing was significant at the p <0.10 level. The authors
suggest that WIC participation provides children with
a “better connection to the health care system that can
lead to care that is more planned and less urgent.”

Lee and her colleagues (2004b) also assessed the impact
of WIC participation on Medicaid costs for dental care,
but used a slightly different approach. They did not
control for selection bias because they had to use a two-
stage model to first estimate the probability of a child
having any dental care expenditures (many children had
no dental care expenditures). In addition, they estimat-
ed separate models for infants and for cohorts of chil-
dren ages 1, 2, and 3. They excluded 4-year-olds from
the analysis to minimize the potential for simultaneous
determination. Finally, they defined WIC participation
as a dichotomous variable, reflecting whether any of
the child’s WIC food vouchers had been redeemed in
each particular year of life. Age-specific models con-
trolled for WIC participation at other ages.

Results showed that, among infants and children ages
1 and 2, WIC participation was associated with a sig-
nificantly greater likelihood that a child would have
some Medicaid charges for dental care services. This
relationship was not observed among 3-year-olds. In
addition, among infants and 1-year-olds, WIC partici-
pation was associated with significantly lower dental
care costs (19-20 percent less). No significant differ-
ences were detected in total dental care costs for children
ages 2 and 3. Investigation of the sources of dental
care costs showed that WIC participants were signifi-
cantly less likely than nonparticipants to have received
dental care services in a hospital setting (as opposed to
a primary care setting). This difference in dental care
source accounts for at least some of the lower cost
observed for WIC participants despite a higher preva-
lence of dental care charges overall. The authors con-
cluded that observed difference between WIC partici-
pants and nonparticipants may be the result of nonpar-
ticipants having more dental problems and/or a greater
tendency to use emergency room services rather than
standard outpatient/primary care services.
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Cognitive Development and Behavior

Five of the identified studies assessed WIC impacts on
measures of cognitive development or behavior (table
24). The NWE assessed children’s attention and cogni-
tion using three standardized tests known to be respon-
sive to changes in early life: the Infant Behavior
Inventory (I1BI), the Peabody Picture Vocabulary Test
(PPVT), and the McCarthy Scales of Infant Develop-
ment (Rush et al., 1988c). The results indicated that
infants and children whose mothers had participated in
WIC prenatally had significantly higher receptive
vocabulary scores than infants and children whose moth-
ers had not participated in WIC (table 25). In addition,
children who enrolled in WIC after the first year of
life had significantly better digit memory (counting
backward and forward) than children in the control
group. Rush and his colleagues appropriately cau-
tioned that small sample sizes and substantial differ-
ences in the socioeconomic status of WIC and control
group members limit the strength of these associations.

Hicks, Langham, and Takenaka (1982) studied 21 sibling
pairs in Louisiana. One of the siblings (the younger) had
received WIC benefits both “prenatally” (during the
third trimester), through the first year of life, and on
into childhood, while the other (older) sibling received
WIC benefits only in childhood—that is, after 1 year
of age. The children were studied when the younger
children were about 6 years old and the older children
were about 8. The “early supplementers” had partici-
pated in WIC an average of 56.1 months (counting the
prenatal period), while WIC participation for the “late
supplementers” averaged 30.8 months.

Investigators used a battery of measures to assess behav-
ior and cognitive performance and also obtained school
grades for reading, writing, and arithmetic. Strong,
positive, and statistically significant differences, favoring
the child with greater WIC exposure, were found for
most of the cognitive and behavioral measures assessed,
including 1Q, attention span, visual-motor synthesis,
and school grade point average. The authors attributed
these differences to a superior nutrition environment
for the “early supplementers” during critical periods of
brain development in the last trimester of pregnancy
and the first 6 months of life. A followup study com-
pleted 32 months later reported that the findings for 1Q
scores and school grades, the only two measures repli-
cated, still held (Hicks and Langham, 1985).

The Hicks studies have been heavily criticized by others
who have studied the effects of nutrition supplementa-
tion on cognitive development (Pollitt and Lorimor,
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1983). One of the greatest concerns is the magnitude of
the differences reported—which exceed many obtained
from controlled trials of nutrition supplementation in pop-
ulations with high prevalence of malnutrition and infec-
tious diseases. Other problems include the small sam-
ple size and the potential that the “late supplementers”
differ in important ways from the “early supplementers.”

A stronger and more recent study by Kowaleski-Jones
and Duncan (2000) examined the impact of prenatal
WIC participation on temperament and the develop-
ment of motor and social skills. The authors used data
from the NLSY, focusing on children born to NLSY
participants between 1990 and 1996 (collection of data
on WIC participation began in 1990).

Temperament was measured with a composite “difficult
temperament” index, which included subscales for pre-
dictability, fearfulness, positive affect, and friendliness—
factors thought to be precursors of personality develop-
ment and social adjustment. Motor and social skills
were assessed based on an established mother-reported
scale that measures motor, social, and cognitive devel-
opment of young children from birth though age 3.
The analysis used the earliest available measures for
each child. Measurements for about half of the chil-
dren were collected during their first year of life.
Measures for the other half were collected between their
first and second birthdays. Analytic models controlled
for the child’s age at the time of measurement.

The authors used both standard regression models and
fixed-effects models, based on sibling pairs, to estimate
WIC impacts. Three different specifications were used
for both models: one that controlled for the child’s
sociodemographic characteristics, one that added an
array of prenatal and maternal characteristics (many of
which dropped out in the fixed-effects model), and one
that also controlled for prenatal participation in the FSP.

For the difficult temperament index, the direction of the
coefficient for prenatal WIC participation varied between
the standard regression models (positive coefficient,
indicating that WIC participation was associated with
an increased likelihood of having difficult tempera-
ment) and the fixed-effects models (negative coeffi-
cient, indicating that WIC participation was associated
with a decreased likelihood of having a difficult tem-
perament). The only model in which WIC participation
was significant at the p <0.05 level or better was the
simplest regression model, which did not control for
prenatal and maternal characteristics or for FSP partic-
ipation. However, the authors reported a significant,
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positive WIC effect based on results from the fixed-
effects model that was significant at the p <0.10 level.
The direction of WIC coefficients in the models that
estimated impacts on motor and social skills was also
sensitive to specification, and none of the models
found a significant WIC effect, even at p <0.10.

Food Security

Only one of the identified studies used the 18-item
USDA food security module to assess the impact of
WIC participation on household food security. In the
previously described C-SNAP study, Black et al. (2004)
assessed household food security among low-income
infants who did and did not participate in WIC. The
authors found, relative to WIC participants, a signifi-
cantly lower rate of household food insecurity (or a
higher level of food security) among infants who were
not participating in WIC because their caregivers did
not perceive a need for WIC services. There was no
significant difference in household food insecurity
between WIC participants and nonparticipants who did
not participate because of access problems.

Impacts of WIC Participation on
Nonbreastfeeding Postpartum
Woman and Breastfeeding Women

The literature search identified two studies that assessed
WIC impacts on nonbreastfeeding postpartum WIC
participants and only one study that looked at the impact
of WIC participation on breastfeeding participants. In
addition, the previously described study by Kramer-
LeBlanc et al. (1999) compared dietary intakes of
breastfeeding and nonbreastfeeding postpartum WIC
participants to income-eligible nonparticipants. The
analysis of breastfeeding women was hampered by
small sample sizes. The analysis of nonbreastfeeding
postpartum women showed that WIC participants con-
sumed significantly more calcium, riboflavin, and
retinol than nonparticipants.

Nonbreastfeeding Postpartum Women

Pehrsson et al. (2001) assessed iron status among non-
breastfeeding postpartum women. The study took
place during a time when some counties in Maryland
were certifying only high-risk nonbreastfeeding post-
partum women because of funding shortages. The par-
ticipant group included 57 low-risk WIC participants
who were recruited from WIC sites in Baltimore City,
which was enrolling all eligible postpartum applicants.
The nonparticipant group included 53 WIC-eligible
women who were recruited from WIC sites in counties
that were enrolling only high-risk women. Subjects
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were matched on race and age. All were older than 19,
had delivered a full-term infant the preceding month,
were free of major health problems, and qualified as
low-risk nonbreastfeeding postpartum participants.

Women were recruited into the study within 30 days of
delivery and were followed at 2, 4, and 6 months post-
partum. Major outcome variables included four measures
of iron status (hemoglobin, transferrin receptor, ferritin,
and ratio of transferrin receptor to ferritin). Dietary
iron intake was estimated using a self-administered
food frequency questionnaire designed for respondents
with low levels of literacy.

Although mean hemoglobin concentrations were com-
parable at baseline, the mean for WIC participants
increased over time. At 6 months postpartum, the dif-
ference was statistically significant, after controlling
for FSP participation, smoking status, use of iron sup-
plements, and interpregnancy interval (months elapsed
between immediately preceding pregnancy and prior
pregnancy). Moreover, at 6 months postpartum, signif-
icantly more nonparticipants than participants were
anemic based on the CDC-recommended cutoff for
hemoglobin. No significant differences between WIC
participants and nonparticipants were detected for any
of the other measures of iron status or for dietary
intake of iron.

The authors concluded that nonbreastfeeding postpar-
tum WIC participants who experienced 6 uninterrupted
months of participation were significantly less likely to
become anemic than comparable women who did not
participate in WIC during the postpartum period.
Because they observed no difference between groups
in means for the other measures of iron status, in the
percentage of women classified as iron deficient based
on these measures, or in dietary iron intake, the
authors concluded that observed differences in hemo-
globin concentrations and in the prevalence of anemia
may not be associated with improvements in iron sta-
tus among participants. Rather, these differences may
be attributable to increased rates of other nutritional
deficiencies, compromised health care, and infection
or inflammation among nonparticipants.

This study may have underestimated WIC’s effect on
the iron status of postpartum women because most of
the women, including all but two of the nonpartici-
pants, participated in WIC during pregnancy and
because all subjects were relatively iron replete when
they entered the postpartum period. In addition, these
authors, like Rush et al. (1988d), discussed the myriad
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factors that can influence iron status and recommend
that future studies collect an expansive set of variables
that will allow for a more sophisticated analysis. These
include biochemical indicators of infection and inflam-
mation, menstrual history, use of oral contraceptives
and reestablishment of menses, and medical documen-
tation on the presence of infection, inflammation, and
conditions that can affect blood-related measures (for
example, sickle-cell anemia and thalassemia).

In the other identified study of nonbreastfeeding post-
partum women, Caan et al. (1987) studied the benefits
of WIC participation during the interpregnancy inter-
val, looking at women’s nutritional status at the start
of the second pregnancy and birth outcomes of that
pregnancy. The study involved 47 local WIC agencies
in California that had different policies for enrolling
nonlactating postpartum women between 1981 and
1983. Because of funding shortages during that period,
some local agencies were not able to serve these lower
priority participants.

In 1983, researchers recruited newly enrolling pregnant
women in both types of local agencies (agencies that had
and had not served nonbreastfeeding postpartum women
between 1981 and 1983). To be eligible to participate
in the study, women had to meet the following criteria:
(1) given birth to another infant between 1981 and 1983;
(2) participated in WIC during the previous pregnancy;
and (3) did not breastfeed the first infant. Women were
divided into two groups based on their postpartum par-
ticipation after the previous pregnancy: an extended
feeding group, which included women who had received
postpartum WIC benefits for 5-7 months, and a limited
feeding group, which included women who received
postpartum benefits for 0-2 months. Both groups had a
comparable interpregnancy period (the time elapsed
between first and second pregnancies) of 3 years or less.

The final analysis sample included 642 women (307
limited feeding and 335 extended feeding). The study
found a positive, significant impact of extended WIC
participation after the first pregnancy on both birth-
weight and birth length of the second infant. The odds
ratio of having a low-birthweight infant approached
significance, but, because low birthweight is a rare
event, small sample sizes hampered the analysis (24
infants, 5.1 percent of all infants in the limited feeding
group and 3.2 percent of all infants in the extended
feeding group).

Positive effects from WIC participation were also
reported for maternal outcomes. Women in the extended
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feeding group who had been obese at the start of the
first pregnancy were 50 percent less likely than compa-
rable women in the limited feeding group to be obese at
the start of the second pregnancy. Although not a statisti-
cally significant trend, women in the extended feeding
group who had been underweight at the onset of the
first pregnancy tended to weigh more at the onset of
the second pregnancy. Finally, mean hemoglobin lev-
els (measured at the time of enrollment for the second
pregnancy) were significantly higher in the extended
feeding group; however, women were no more likely
than those in the limited feeding group to be anemic.

Caan and her colleagues point out that evidence from
other studies suggests that physiologic and metabolic
adjustments associated with pregnancy proceed more
normally in women whose nutritional status is good at
the beginning and very early stages of pregnancy.
Thus, the authors assert, among women with short
interpregnancy intervals, WIC participation during the
postpartum period may have an even stronger positive
impact on birth outcomes than prenatal participation
alone, especially for women who might not enroll in
WIC until the second trimester of pregnancy. The
authors appropriately acknowledge that their study has
several limitations, including exclusion of a subgroup
of recruited women because of problems with missing
data and the potential bias associated with the fact that
women in each study group were drawn from mutually
exclusive sets of local agencies.

While further research is needed to replicate or expand
the work done by Pehrsson et al. and Caan et al., these
studies are important in that they provide the only
source of information on potential WIC impacts
among nonbreastfeeding postpartum women, the pro-
gram’s lowest priority group. If the hypotheses out-
lined by these researchers, particularly those of Caan
et al., are valid, there may be reason to rethink the low
priority assigned to this participant group.

Breastfeeding Women

In addition to the descriptive study by Kramer-
LeBlanc et al. (1999), the only study that focused
specifically on breastfeeding women examined nutri-
ent intakes in a very small convenience sample of
breastfeeding WIC participants (n=11) and an even
smaller sample of middle-class breastfeeders not par-
ticipating in WIC (n=5) (Argeanas and Harrill, 1979).
Researchers collected 24-hour dietary recalls from
each subject at approximately 6 weeks postpartum and
again 2 months later. The authors reported that the
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middle class non-WIC women had higher mean
intakes of energy and nutrients at the time of the first
interview. WIC participants significantly increased
their intakes over the 2-month study period, while
nonparticipants’ intakes decreased, resulting in compa-
rable intakes for the two groups. While the results are
intriguing, little can be concluded from this dated,
poorly designed study.

Impacts of WIC Participation on WIC
Households or Undifferentiated
WIC Participants

Five of the identified studies looked at the impact of
WIC participation on all types of WIC participants
(without differentiating women, infants, and/or chil-
dren) or on household-level outcomes. Two studies
looked at dietary quality, one study examined house-
hold food use, and two studies estimated impacts on
household food expenditures. Both of the latter studies
used data from the NWE.

Dietary Quality

Basiotis, LeBlanc, and Kennedy (1998) used data from
the 1989-91 CSFII to look at dietary quality among
low-income households eligible to participate in the FSP
(income less than 130 percent of poverty) and assessed
the impact of participation in the FSP (entire house-
hold) and WIC (any household member). Dependent
measures used in the study were the Healthy Eating
Index (HEI) and its component scores.

The authors found that having one or more household
members participate in WIC was associated with a very
strong positive impact on dietary quality. Specifically,
overall HEI scores for households with one or more
WIC participants were 23 points higher than scores for
other households, a substantial effect given that the
mean score for all of the low-income households
included in the sample was 62 points. WIC participa-
tion was also associated with significant increases in
all component scores except those associated with veg-
etable consumption and intake of saturated fat.

Wilde et al. (2000) used more recent CSFII data
(1994-96) to estimate the impact of WIC participation
on dietary quality. This study used data on Food Group
Pyramid servings to examine impacts on intake of
meats, fruits, vegetables, grains, dairy, added sugars,
and added fats. The only significant effect noted for
WIC was a positive one for intake of added sugars
(fewer teaspoons). Results did not differentiate
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between women participants and child participants.
The authors suggest that this effect may result from
participants substituting WIC-supplied fruit juices and
cereals for higher-sugar soft drinks and cereals.

While these studies are important, in that they are the
only ones to examine WIC impacts on dietary quality,
expanding the focus to impacts on particular types of
WIC participants would be useful. Although the num-
ber of pregnant and postpartum women is likely to be
small in the CSFII database, the combined CSFII
1994-96, 1998 CSFII database includes a substantial
number of age-eligible children and a reasonable num-
ber of infants.

Household Food Use

Taren et al. (1990) studied food use among low-
income households. The sample included families par-
ticipating in food cooperatives for low-income families
in Hillsborough County, FL, as well as families partic-
ipating in the local Expanded Food and Nutrition
Education Program (EFNEP). Data were collected on
the number of servings of 27 different foods used in
the household the previous week. A serving was
defined as the preparation and offering of a particular
food, without attention to portion size or multiple
helpings during the same meal.

Multiple regression analysis was used to identify factors
associated with the number of family food servings used
per week. Participation in WIC had a positive, signifi-
cant impact on the number of servings of food used
per week. The report does not provide details about the
food list used in the study or about relative impacts for
different categories of food, making it impossible to
determine whether the list gave substantially more
weight to WIC foods than to other foods or the relative
contribution of WIC foods to the overall total.

Household Food Expenditures

The NWE included a substudy to examine the impact
of WIC participation on household food expenditures
(Rush et al., 1988b).”* The researchers concluded,
however, that the study could provide little useful
information because of three key problems: disparities

"Fraker, Long, and Post (1990) attempted to study the impact of WIC
and FSP participation on household food expenditures using data from the
1985 CSFII. The authors concluded that they could not reliably estimate the
impact of WIC, however, because of small sample sizes, the apparent com-
plexity of the relationship between WIC participation and food expenditures,
and a lack of relevant variables for use in modeling. There was evidence
that the effect of the WIC program on household expenditures may vary,
depending on the number and type of WIC participants in the household.
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in family income and food expenditures between WIC
and non-WIC households that actually became worse
after statistical controls for several sociodemographic
characteristics; disparate results for data collected
using different methods (diary vs. recall); and a devalu-
ing of the WIC food package by WIC participants.”

Arcia, Crouch, and Kulka (1990) reanalyzed the NWE
data and estimated empirical models of WIC impacts
on monthly food expenditures; the degree to which
WIC benefits substituted for foods that would have
been purchased anyway; and the degree to which WIC
benefits were shared with unintended family members.
These researchers concluded that participation in the
WIC program by a pregnant woman has a more signif-
icant impact on the type of foods households purchase
than on how much is spent. Participation by a child, on
the other hand, was reported to have a positive effect
on both food expenditures and food purchases.

It is difficult to draw conclusions about WIC impacts
on household food expenditures given the two diver-
gent conclusions drawn from the same data set.
However, Rush and his colleagues make a compelling
argument that limitations of both the sample drawn for
this substudy and the data collected make it difficult to
have confidence in the findings from any analysis
(Rush et al., 1988b).

Summary

The preceding discussion clearly illustrates that an
extensive amount of research has been conducted on
the WIC program. At the same time, it demonstrates that
coverage of the five different participant groups is very
uneven in the existing research and that important gaps
remain in information about potential program impacts.

Research is most extensive in the area of birth out-
comes. Although concerns about self selection persist,
the sheer volume of studies that have reported signifi-
cant impacts—in different subgroups of WIC partici-
pants, at different points in time, and using different
research designs and analysis methods—suggests that
WIC does have a positive impact on birthweight, as
well as a number of other birth-related outcomes, and

SWIC vouchers and checks specify particular types and amounts of
food that can be purchased but do not include information on currency
value (like food stamps do). Therefore, food expenditures estimated by
simple recall are more prone to underestimation (devaluing) than those
estimated by the diary method where every item is reported and valued
individually. Moreover, WIC participants may be less aware of the actual
cost of WIC food items than their nonparticipant counterparts.
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significantly lowers birth-related Medicaid costs.
Because of the design characteristics that contribute to
inherent underestimation or overestimation of WIC
impacts and the wide range of reported estimates, char-
acterizing the relative size of WIC’s impact with any
confidence is difficult (for example, the estimated reduc-
tion in the prevalence of low-birthweight infants).
Moreover, subgroup analyses completed by some
researchers suggest that WIC impacts are likely to be
greatest among Blacks and the lowest income women,
groups with the highest incidence of low birthweight.

In addition, many important changes have taken place
since most of the available research was conducted.
These changes may influence the extent to which find-
ings from previous research apply to the WIC program
as it operates today. Some of the most noteworthy
changes include: a substantially higher level of program
penetration in most areas of the United States than was
present in the mid- to late 1980s when most of the
research was completed (that is, most eligible prenatal
applicants are able to enroll in the program); more
generous Medicaid income-eligibility criteria for preg-
nant women (including some that exceed the WIC cut-
off of 185 percent of poverty), which infers automatic
income-eligibility for WIC; and the use of standard-
ized nutritional risk criteria. Furthermore, welfare reform
legislation, which did not affect WIC directly, may
have affected the circumstances of both WIC partici-
pants and nonparticipants. Any of these changes may
influence both the presence and size of WIC impacts,
as well as variations in impacts across subgroups.

In an ideal world, USDA would be able to periodically
complete studies like the WIC/Medicaid study at the
national level. The seeds for such an undertaking have
been planted. The 2003 revisions to the U.S. Standard
Certificate of Live Birth include the addition of an
item to collect information about WIC participation
during pregnancy.’® Some States already collect this
information and the hope is that all States will do so
by 2009 (Sondik, 2003). Until data are available
nationwide, an updated WIC/Medicaid study that uses
data from States that do include WIC information on
birth certificates is an attractive option.

"5The item reads, “Did mother get WIC food for herself during this
pregnancy?” Revised birth certificate available at www.cdc.gov/nchs/data/
dvs/birth11-03final-ACC.pdf. Accessed June 2004.
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Research on WIC impacts on pregnant women (other
than impacts on birth outcomes) is scarce and relative-
ly dated. Even less is known about impacts on breast-
feeding and nonbreastfeeding postpartum women.
Exploration of impacts on postpartum participants
seems especially important to pursue. The limited
available research suggests that postpartum WIC partici-
pation may be associated with improved birth outcomes
in the subsequent pregnancy and with improved nutri-
tion, health, and/or weight status for the women. If
these relationships are confirmed through more defini-
tive research, there may be reason to rethink the lower
priority assigned to nonbreastfeeding postpartum
women. In view of the ongoing obesity epidemic, the
potential for WIC to play a role in addressing pregnan-
cy-related weight retention, which seems to be especially
prevalent among minority women (Gore et al., 2003;
Abrams et al., 2000), seems particularly important.

There is no solid evidence about the impact of WIC on
the initiation and duration of breastfeeding. Moreover,
most of the studies that are available were completed
prior to a considerable expansion of breastfeeding pro-
motion efforts in the WIC program. Some early studies
suggested that WIC participants may follow recom-
mended infant feeding guidelines more closely than
nonparticipants, delaying introduction of cow’s milk
until infants are 1 year and delaying the introduction
of solid foods until 4-6 months. However, recent
descriptive studies raise doubts about whether these
differences persist today. An updated study of WIC’s
impacts on infant feeding practices would fill these
important information gaps. Attention to selection-bias
issues will be especially critical for such a study.

Finally, although recent research has begun to fill an
information gap that existed for many years, the basis
is small for drawing definitive conclusions about
WIC’s short- and long-term impacts on infants and
children, the majority participant groups. The evidence
is fairly strong that WIC improves children’s iron sta-
tus. Recent studies suggest that WIC participation pos-
itively affects children’s use of health care services,
immunization status, and overall health, however,
potential selection bias remains a concern. Little is
known about the impact of WIC on children’s long-
term health and development. Moreover, while evi-
dence is convincing that WIC participation increases
children’s intakes of selected nutrients, the influence
of these increases on the extent to which WIC children
consume adequate diets is not clear. An updated ver-
sion of the WIC Child Impact Study planned some
years ago seems overdue.
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National School Lunch Program

The National School Lunch Program (NSLP) is the
oldest and second-largest food and nutrition assistance
program (FANP) in the U.S. Department of Agriculture
(USDA) nutrition safety net. Targeted specifically to
school-age children, the NSLP is the cornerstone of the
largely school-based child nutrition programs, which
also include the School Breakfast Program (SBP), the
Child and Adult Care Food Program (CACFP), the
Summer Food Service Program (SFSP), and the
Special Milk Program (SMP).

Schools that participate in the NSLP receive Federal
reimbursement for each program meal served to stu-
dents. USDA does not reimburse schools for adult
meals, second meals, and a la carte items (including
extra servings of components of program meals).
Since 1998, the program has also covered snacks
served to children in after-school programs. Any child
in a participating school is eligible to receive NSLP
meals; in FY 2002, more than 28 million children par-
ticipated on an average school day. The program
served more than 4.7 billion lunches and 123 million
after-school snacks, at a cost of $6.9 billion (USDA,
Food and Nutrition Service (FNS), 2003a).

Program Overview

The NSLP was established in 1946 to “safeguard the
health and well-being of the Nation’s children and to
encourage the domestic consumption of nutritious
agricultural commodities and other foods....””” A major
impetus for the program was the prevalence of nutrition-
related health problems identified during the screening
of young men for military service in World War II.

Today, almost 99 percent of public schools and 83 per-
cent of all public and private schools combined partici-
pate in the NSLP. Nationally, the program is available
to about 92 percent of all students (Burghardt et al.,
1993; Burghardt and Devaney, 1995). On an average
school day, about 60 percent of children in schools that
offer the NSLP participate in the program (Fox et al.,
2001). Participation varies with household income,
age, and gender. For example, studies have shown that
students certified to receive free or reduced-price
lunches are more likely to participate than students

""National School Lunch Act of 1946, Public Law 79-396.
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who are not certified for meal benefits, elementary
school students are more likely to participate than sec-
ondary school students, and males are more likely to
participate than females (Fox et al., 2001; Gleason,
1996; Maurer, 1984; Akin, 1983a).

Since 1998, when the NSLP was expanded to include
after-school snacks, this component of the program has
been growing steadily. Between FY 2000 and FY
2002, the number of after-school snacks provided
through the NSLP increased from 70 million to 123
million (USDA/FNS, 2003a).”®

The NSLP is administered by the Food and Nutrition
Service (FNS) and its regional offices. At the State
level, the program is administered by State agencies,
most often departments of education. State agencies
oversee Federal reimbursements, provide technical
assistance, and monitor program performance. At the
local level, the program is operated by school food
authorities (SFAs). Most SFAs are individual school
districts; however, regional school unions and residen-
tial childcare institutions also serve as SFAS.

Federal Subsidies

Participating SFASs receive two types of Federal assis-
tance: cash reimbursements and commodities. Cash
reimbursements are based on the number of lunches
and after-school snacks served, established reimburse-
ment rates, and the poverty level of participating stu-
dents. A cash subsidy is provided for every program
lunch and snack served. Additional cash subsidies are
provided for meals and snacks served to children who
qualify for free or reduced-price meal benefits.
Currently, students eligible for free lunches and snacks
are those from families with incomes at or below 130
percent of the Federal poverty level. Students from
families with incomes between 130 and 185 percent of
poverty are eligible to receive reduced-price lunches
and snacks.”

8To be eligible to receive reimbursement for after-school snacks, school
districts must participate in the NSLP and must sponsor or operate an after-
school program that provides children with regularly scheduled educational
or enrichment activities in a supervised environment (USDA/FNS, 2003b).

Federal regulations allow schools that operate in high-poverty areas
(areas where 50 percent or more of school-age children are eligible for free
or reduced-price meals) to receive the “free” reimbursement rate for all
after-school snacks, regardless of the students’ family incomes.
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Basic cash reimbursement rates for the 2002-03 school
year were $2.14 for free lunches, $1.74 for reduced-
price lunches, and $0.20 for lunches served to children
who purchased meals at the full price (referred to as
“paid meals™).8° Snacks were reimbursed at rates of
$0.58, $0.29, and $0.05, respectively.

Children eligible for reduced-price lunches cannot be
charged more than $0.40 per lunch. SFAs set their
own prices for full-price/paid lunches, but must
operate their school meal service program on a non-
profit basis (USDA/FNS, 2003c). Of the 4.7 billion
lunches served in FY 2002, 48 percent were served
to children eligible for free meals and 9 percent

to children eligible for reduced-price meals
(USDAJ/FNS, 2003a).8!

Schools receive agricultural commodities on an
entitlement basis and may also receive bonus com-
modities. Entitlement commodity assistance is based
on the number of reimbursable lunches served the
previous school year. For the 2002-03 school year,
the cash value of entitlement commodities was
$0.1525 per meal (USDA/FNS, 2003c). Schools may
elect to receive cash in lieu of commodity foods. In
addition to entitlement commodities, schools may
request bonus commaodities—commodities that
become available through agricultural surplus—in
amounts that can be used without waste. The types
and amounts of bonus commodities available vary
from year to year depending on purchasing decisions
made by USDA.

Nutrition Standards

To be eligible for Federal subsidies, NSLP meals must
meet defined nutrition standards. Program regulations
have long stipulated that lunches should provide one-
third of the children’s Recommended Dietary
Allowances (RDAs). To ensure that these standards are
met, program regulations have historically included
food-based menu planning guidelines. These guide-
lines, originally known as the “Type A meal pattern,”
define specific types of food to be offered as well as
minimum acceptable portion sizes.

80Reimbursement rates for both lunches and snacks are higher in Hawaii
and Alaska. In addition, lunch reimbursement rates are higher for schools
that operate in high-poverty areas (60 percent or more of students eligible
for free or reduced-price meals).

81 nformation on the percentage of after-school snacks served to chil-
dren eligible for free or reduced-price meal benefits is not available in pub-
licly available summaries of administrative data.
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The components of the traditional NSLP meal
pattern are:

* Meat or meat alternate: 1 serving per meal

* \egetables, fruits, and/or full-strength juices: 2 or
more servings per meal

* Grains/breads: 1 or more servings per meal/8 serv-
ings per week

e Milk: 1 serving per meal.

Over the years, research has shown that, with few excep-
tions, the meals offered in the NSLP provide students the
opportunity to satisfy one-third of their daily needs for
food energy and an array of essential vitamins and min-
erals (Burghardt et al., 1993; Wellisch et al., 1983).

In the early 1990s, however, USDA's first School
Nutrition Dietary Assessment Study (SNDA-I) exam-
ined the nutrient content of school lunches in compari-
son with recommendations included in the Dietary
Guidelines for Americans (USDA and U.S. Department
of Health and Human Services, 1990) and the National
Research Council’s Diet and Health report (National
Research Council, 1989). SNDA-I found that, in com-
parison with these guidelines, NSLP meals were high
in fat, saturated fat, and sodium, and low in carbohy-
drates (Burghardt et al., 1993). At the time the SNDA-
I data were collected (the 1991-92 school year),
schools were not required to offer meals that were
consistent with these guidelines.

The School Meals Initiative
for Healthy Children

In response to the SNDA-I findings, USDA made a
commitment to implement the Dietary Guidelines in
the NSLP. The embodiment of this commitment is the
School Meals Initiative for Healthy Children (SMI). The
SMI, launched in 1995, is designed to improve the
nutritional quality of school meals by providing schools
with educational and technical resources that can be
used to (1) assist foodservice personnel in preparing
nutritious and appealing meals and (2) encourage chil-
dren to eat more healthful meals. Key components of
the SMI include revised nutrition standards for school
meals, a major restructuring of menu planning require-
ments, and a broad-based nutrition education program.

The nutrition standards established under the SMI
maintain the longstanding goal of providing one-third
of students’ daily needs for food energy and nutrients. In
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addition, the standards include goals for fat and saturated
fat content that are consistent with the Dietary
Guidelines recommendations.®? The Healthy Meals for
Healthy Americans Act (P.L. 103-448) formally required
that school meals be consistent with the Dietary
Guidelines and that schools begin complying with SMI
nutrition standards in the 1996-97 school year unless a
waiver was granted by the relevant State agency. The
regulatory requirement that school meals be consistent
with the Dietary Guidelines has been incorporated into
the FNS strategic plan. The current goal is for all schools
to satisfy these standards by 2005 (USDA/FNS, 2000a).

Under SMI and the Healthy Meals for Healthy
Americans Act, menu planning requirements were
restructured to offer schools several alternatives to the
traditional food-based NSLP meal pattern. These
include a computer-based menu planning approach
known as Nutrient Standard Menu Planning (NSMP).
NSMP focuses on the nutrient content of meals rather
than the specific types of food offered. School districts
may implement NSMP on their own or may contract
with an outside agency. An enhanced food-based meal
pattern was also developed. This is similar to the tradi-
tional pattern but requires more servings of breads and
grain products over the course of a week and larger
servings of fruits and vegetables. School districts may
also use any other reasonable approach to menu plan-
ning, subject to State agency guidelines. Implementation
of new menu planning systems has proved to be a
lengthy process. In the 1999-2000 school year, only 63
percent of all SFAs reported that they had “fully imple-
mented” the menu planning system of their choice
(Abraham et al., 2002). Eighty-five percent indicated
that their plans were at least three-quarters implemented.

The nutrition education component of the SMI is the
Team Nutrition Initiative (TN) (see chapter 16). TN pro-
vides technical assistance, educational resources, and
training to school foodservice personnel, children, par-
ents, teachers, and school administrators. TN uses
behavior-oriented strategies to (1) assist school food-
service personnel in preparing and serving meals that
meet the SMI nutrition standards without sacrificing
taste or attractiveness, (2) promote healthful eating
habits and regular physical activity among both children
and parents, and (3) build a support base among school
administrators and other school and community partners
for healthy patterns of eating and physical activity
(USDAJENS, 2002).

82Goals for sodium and cholesterol content are not included in SMI
nutrition standards. However, schools are encouraged to monitor levels of
these dietary components.
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Related Program Changes

The SMI has been supported by several parallel initia-
tives. For example, considerable effort has been devoted
to improving the nutrient profile of the commodity
foods provided to NSLP schools (Buzby and Guthrie,
2002). In addition, under the Nutrition Title of the
2002 Farm Act, USDA received $6 million for a pilot
program to provide fresh and dried fruits and fresh
vegetables to children in elementary and secondary
schools. The pilot program, which was implemented in
the 2002-03 school year, was very well received
(Buzby et al., 2003) and was expanded under the Child
Nutrition and WIC Reauthorization Act of 2004 (P.L.
108-265).

Most recently, policymakers have begun to focus on
the “school nutrition environment” (Ralston et al.,
2003; American School Food Service Association
(ASFSA), 2003; USDA/FNS, 2000b). A school’s
nutrition environment includes the nutritional quality
of reimbursable school meals, the availability and
nutritional quality of competitive (non-NSLP) foods,
meal scheduling, physical characteristics of the cafete-
ria, nutrition education and marketing activities, and
the school’s commitment to nutrition and physical
activity.

Major attention has been focused on the issue of
“competitive foods” in school meal programs—foods
other than those included in NSLP and SBP meals
(USDA/FNCS, 2001). In 1998-99, USDA’s second
School Nutrition Dietary Assessment Study (SNDA-II)
found that more than half of all elementary schools had
a la carte programs that offered items other than milk,
juice, and desserts (Fox et al., 2001). The same was
true of roughly 90 percent of middle schools and high
schools. Many schools had a la carte programs that
made it possible for students to purchase complete
meals on an a la carte basis. SNDA-II also demonstrat-
ed that revenue from a la carte sales was inversely
related to rates of student participation in the NSLP.

The CDC-sponsored School Health Policies and
Programs Study (SHPPS) found that more than a quar-
ter of elementary schools, 62 percent of middle/junior
high schools, and 95 percent of senior high schools
had vending machines (Wechsler et al., 2001). A sub-
stantial number of schools also had school stores, can-
teens, or snack bars available to students during meal
time. Some school districts have entered into potential-
ly lucrative “pouring rights” contracts that may lead to
increased availability and marketing of soft drinks (Lin
and Ralston, 2003; Nestle, 2000).
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Although not part of the reimbursable NSLP meal, com-
petitive foods contribute to students’ in-school dietary
intake. Currently, there are no Federal nutrition-related
standards governing competitive foods, and research has
shown that foods offered through these alternative
sources tend to be high in fat, sodium, and/or sugar
(French et al., 2003; Kubik et al., 2003; Zive et al., 2002;
USDAJ/FNCS, 2001; Wechsler et al., 2001; Glengdahl
and Seaborn, 1999). Concerns about the negative impact
of competitive foods has prompted calls for action at
local, State, and Federal levels to limit their availabili-
ty and/or to establish nutrition standards for them.

Implications for Interpreting
Available Research

The vast majority of the research reviewed in this chap-
ter is based on data that were collected before the SMI
was launched or in the very early stages of its imple-
mentation. This includes all of the studies that were
national in scope, those with the strongest designs and
analysis methods, and all of the studies that looked at
impacts on students’ dietary intakes over 24 hours.

Given the nature and extent of the changes associated
with the SMI—changes that specifically targeted the
nutrient content of school lunches and students’ con-
sumption of healthful lunches—it is important that
results of the available research be interpreted in the
proper context. Existing research provides a compre-
hensive picture of past and potential impacts of the
NSLP; however, because of the major changes that
have been implemented under SMI and related ongo-
ing changes, it cannot be assumed that these findings
apply to today’s NSLP.

Indeed, there is evidence that the nutrient content of
meals offered in the NSLP has changed since the imple-
mentation of the SMI. The SNDA-11 study found that,
relative to lunches offered in 1991-92 (as reported in
SNDA-I), lunches offered in 1998-99 were significantly
lower in total fat, saturated fat, and sodium (although,
on average, lunches continued to exceed Dietary
Guidelines and NRC recommendations for those nutri-
ents). Moreover, SNDA-II demonstrated that reductions
in fat and saturated fat content could be achieved with-
out sacrificing overall nutrient content. That is, although
lower in fat, NSLP lunches continued to meet the goal
of providing one-third of the RDAs for key nutrients.

The SNDA-II data were collected relatively early in
the implementation of the SMI and, since that time,
efforts to implement the SMI nutrition standards have
continued at the Federal, State, and local levels.
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Consequently, even these relatively recent data may
not provide an accurate picture of the nutrient content
of meals currently offered in the NSLP.

It is important to keep the changing nature of the NSLP
in mind when reviewing the summary of NSLP research
that follows. The existing research provides information
on previous and potential impacts of the NSLP; howev-
er, new research is essential to understanding the impact
of the NSLP as it operates today (Guthrie, 2003).

Research Overview

The literature search identified a total of 26 studies
that examined the impact of the NSLP on nutrition-
and health-related outcomes of participating children.
Among these are two USDA-sponsored national evalu-
ations that included student-level outcomes: the
National Evaluation of School Nutrition Programs
(NESNP) conducted in 1980-81 and the SNDA-I
study, conducted in 1991-92. A third USDA-sponsored
national evaluation, the SNDA-II study, conducted in
the 1998-99 school year, is not included in this sum-
mary because it did not collect student-level data.

Most studies examined impacts on dietary intake at
lunch and/or over 24 hours. A smaller number consid-
ered impacts of NSLP participation on other measures
of nutrition and health status or on household food
expenditures. One study also looked at impacts on
school attendance and cognitive performance.

The majority of the available research is quite dated.
Fifteen of the 26 studies used data that were collected
during or prior to the early 1980s. And, as noted,
almost all studies used data that were collected prior to
implementation of the SMI.

Measures of Participation

Measures of program participation varied across studies
(and sometimes within studies, depending on the out-
come being evaluated). Most studies equated the pur-
chase or consumption of a school lunch on the day(s)
of dietary assessment with program participation. This
entails some risk that children who usually eat a school
lunch did not do so on the day of the survey, or that
some who ate the school lunch on that day usually do
not participate. However, NESNP researchers evaluat-
ed the extent of this problem and concluded that defin-
ing participation on the basis of one day’s behavior
gave an accurate picture of participation, at least with
the large sample available in that study and with data
collected on all 5 weekdays (Wellisch et al., 1983).
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Several studies defined program participation on the
basis of usual NSLP participation practices, such as
whether a student usually ate a school lunch a mini-
mum number of times per week or the proportion of
potential lunches eaten during the study period. In
evaluating the impact of the NSLP on students’ linear
growth, the NESNP used historical information on stu-
dents’ participation from grade 1 through the current
grade, and computed an average weekly NSLP partici-
pation rate for each student (Wellisch et al., 1983).

Definition of nonparticipant comparison groups also
differed across studies. Most researchers used nonpar-
ticipants in the same schools as NSLP participants.
Hoagland (1980) distinguished between students who
did and did not have the NSLP available to them. The
NESNP oversampled schools that did not offer the
NSLP. However, investigators ultimately concluded
that schools not offering the NSLP did not constitute
an appropriate comparison group, so they used nonpar-
ticipants in NSLP schools instead.

The following two sections summarize major findings
from existing research on the impact of the NSLP on
nutrition- and health-related outcomes. The first sec-
tion summarizes studies that assessed impacts on stu-
dents’ dietary intake. The second section discusses
studies that examined impacts on other nutrition and
health outcomes, including weight and height, nutri-
tional biochemistries, household food expenditures,
and school performance.

Impacts on Dietary Intake

Estimates of NSLP impacts on dietary intake are sub-
ject to the limitations discussed in chapter 2. Most
studies used data for a single day or meal, and there-
fore provide weak estimates of individuals’ usual
intake. Some studies used multiple days of data or
other means (such as a food frequency checklist) to
better capture usual intake. However, none of the
available studies used the approach to estimating usual
intake that was recently recommended by the Institute
of Medicine (I0M, 2001).83

Similarly, in assessing intakes of food energy, vita-
mins, and minerals, researchers generally compared
mean intakes of participants and nonparticipants or
compared the proportion of individuals in each group

83Gleason and Suitor (2001) used these methods to describe dietary
intakes of U.S. children. However, in assessing differences in intakes of
NSLP participants and nonparticipants, they used regression-adjusted mean
intakes that were based on 1 or 2 days of data.

Economic Research Service/USDA

with intakes below a defined cutoff. Again, none used
the approach recommended by the IOM, which calls
for use of data on usual intake in conjunction with
defined Estimated Average Requirements (EARS)
(I0M, 2001).

Consequently, the available research presents an
imperfect picture of the substantive significance of dif-
ferences observed in the dietary intakes of NSLP par-
ticipants and nonparticipants. It provides information
on whether NSLP participants consumed more or less
energy and nutrients than nonparticipants. However,
this information cannot be used to draw conclusions
about whether NSLP participants were more or less
likely than nonparticipants to have adequate intakes.

In addition, research has shown that assessing the
dietary intakes of children presents unique challenges
(Medlin and Skinner, 1988; Baranowski and Simons-
Morton, 1991) and that recall-based data collection
methodologies do not necessarily work well with
young children (Baxter, 2000 and 2003). As a result,
recall-based measures of the dietary intakes of NSLP
participants and nonparticipants are subject to
increased measurement error.

Research Overview

The literature search identified 19 studies that exam-
ined the impact of NSLP participation on students’
dietary intakes. Characteristics of these studies are
summarized in table 26. Most studies examined
impacts on intake of food energy and nutrients.
However, three studies (Devaney et al., 1993; Gleason
and Suitor, 2001; Rainville, 2001) looked at impacts
on food consumption as well as energy and nutrient
intake, and four studies (Cullen et al., 2000; Melnick
et al.,1998; Wolfe and Campbell, 1993; Yperman and
Vermeersh, 1979) looked only at impacts on food con-
sumption. Five studies focused exclusively on impacts
on dietary intake at lunch, seven studies looked at both
lunch and 24-hour intakes, and seven studies focused
exclusively on 24-hour intake.

The available research can be divided into three groups.
Group | includes the two national evaluations that exam-
ined student-level outcomes: SNDA-I (1991-92 school
year) and NESNP (1980-81 school year). Group 11
includes five studies that are based on secondary
analysis of data from national cross-sectional surveys.
Two of these studies (Gleason and Suitor, 2001 and
2003) used data collected between 1994 and 1996. The
other three studies in this group are based on data from
the late 1970s or early 1990s. Group |11 consists of 11
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Table 26—Studies that examined the impact of the National School Lunch Program on students’ dietary intakes

Study Qutcome(s)

]
Data source

Data collection
method

Population
(sample size)

Design

Measure of
participation

Analysis method

Group I: National evaluations

Devaney Nutrient intake  Nationally Single 24-hour Children and Participant vs. Ate NSLP lunch on Multivariate regression
et al. (1993) at lunch and representative recall adolescents in nonparticipant recall day with selection-bias-
(SNDA-I) over 24 hours sample of grades 1-12 adjustment (nutrients)
. students from (n~3,350) o
IFoodh intake at 329 public and Bivariate t-tests (foods)
unc private schools
(1991-92)

Wellisch et al. Nutrient intake  Nationally Single 24-hour Children and Participant vs. Ate NSLP lunch on Multivariate regression

(1983) at lunch and representative recall adolescents in nonparticipant recall day

(NESNP) over 24 hours sample of grades 1-12

students from (n=6,556)
276 public

schools

(1980-81)

Group II: Secondary analysis of national surveys

Gleason and Nutrient intake ~ 1994-96 CSFII 2 nonconsecutive Children and Participant vs. Ate NSLP lunch on Multivariate regression

Suitor (2003) at lunch and 24-hour recalls adolescents nonparticipant recall day with fixed-effects model
over 24 hours ages 6-18 with to control for selection

2 days of intake bias
data (n=1,614)

Gleason and Nutrient intake ~ 1994-96 CSFII 2 nonconsecutive Children and Participant vs. Ate NSLP lunch on Comparison of

Suitor (2001) at lunch and 24-hour recalls adolescents nonparticipant recall day regression-adjusted
over 24 hours ages 6-18 with 1 means

. or 2 school days
IZ ?12?1 :;stvztr of intake data
24 hours (n=1,866)

Fraker (1987) Nutrient intake ~ 1980-81 NESNP  Single 24-hour Children and Participant vs. Ate NSLP lunch on Bivariate t-tests for full
at lunch and recall adolescents in nonparticipant recall day sample and low-income
over 24 hours grades 1-12 sample

(n=6,556)

See notes at end of table.
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Table 26—Studies that examined the impact of the National School Lunch Program on students’ dietary intakes—Continued

Data collection Population Measure of
Study Outcome(s) Data source method (sample size) Design participation Analysis method
Akin et al. Nutrient intake =~ 1977-78 NFCS 24-hour recall plus Children and Participant vS., . Ratio of number of Multivariate regression
(1983a) over 24 hours 2-day food record adolescents nonparticipant days ate school
ages 6-18 lunch to number of
(n=1,554) days of dietary data
Akin et al. Nutrient intake ~ 1977-78 NFCS 24-hour recall plus Children and Participant vs., Ratio of number of Switching regression;
(1983b) over 24 hours 2-day food record adolescents nonparticipant days ate school Chow tests
ages 6-18 lunch to number of
(n=1,554) days ate any lunch
Hoagland Nutrient intake  1971-74 Single 24-hour Children and Participant Vs, Ate school lunch on  Analysis of variance
(1980) over 24 hours NHANES-I recall adolescents nonparticipant recall day
ages 6-21
(n=3,155)
Group llIA: State and local studies with large samples
Rainville Nutrient intake  Students in 10 Visual observation Children in Participant vs. Ate school lunch on  Analysis of variance
(2001) at lunch schools in of food selection grades 2-4 nonparticipant observation day (vs.
Food intake at  Southeastern and waste (n=570) sack lunch)
lunch Michigan (1998)
Melnick et al. Food intake All students in Single 24-hour recall  Children in Participant vs. Ate school lunch on  Gender-adjusted anlaysis
(1998) over 24 hours randomly (nonquantitative) grades 2 and 5 nonparticipant recall day of covariance
selected (n=1,397)
classrooms in
25 sampled
public and
private schools
in New York City
(1989-90)
Wolfe and Food intake Students in 51 Single 24-hour recall  Children in Participant vs. Ate school lunch on  Bivariate t-tests and
Campbell at lunch schools in New (nonquantitative) grades 2 and 5 nonparticipant recall day chi-square tests
(1993) York State, (n=1,797)
excluding New
York City
(1987-88)

See notes at end of table.

Continued—
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Table 26—Studies that examined the impact of the National School Lunch Program on students’ dietary intakes—Continued

Data collection Population Measure of
Study Outcome(s) Data source method (sample size) Design participation Analysis method
Price et al. Nutrient intake  Students in 3 nonconsecutive Children ages Participant vs. Participation Multivariate regression
(1978) over 24 hours schools/districts  24-hour recalls, 8-12 (n=728) nonparticipant dummies based on
in 8 regions in including 1 weekend usual frequency:
Washington day 0-1 time per week,
State, Blacks 2-3 times per week,
and Mexican- 4-5 times per week
Americans were
oversampled
(1971-73)
Emmons etal.  Nutrientintake  All students in Single 24-hour recall ~ Children in Participants, Took 70% or more Comparison of means
(1972) at lunch and selected grades grades 1-4 before vs. after of school meals (type of statistical test not
over 24 hours in 1 district in (n=512) offered during study  reported)
rural New York s period
State (1970-71)
u.s. Nutrient intake =~ Sample of Single 24-hour Children and Participant vs., Usually ate school Comparison of means
Department of  over 24 hours children from 10 recall adolescents nonparticipant lunch at least (no statistical tests
Health, States, plus ages 10-16 3 times/week reported)
Education, volunteers (n=8,495)
and Welfare (1972)
(HEW) (10-
State Nutrition
Survey)
Group llIB: State and local studies with small samples
Cullen et al. Food intake at  Students in 1 5 consecutive daily Children in Participant vs. Ate NSLP lunch (vs.  Analysis of variance
(2000) lunch middle school in  food records grade 5 (n=282)  nonparticipant home lunch or
Texas (dates not snack bar lunch) on
reported) food record days
Ho et al. Nutrient intake  Students in 1 Visual observation Children and Participant vs. Ate NSLP lunch (vs.  Analysis of variance and
(1991) at lunch middle school in  of food selection adolescents in nonparticipant sack lunch or Student-Newman-Keuls
Salt Lake City and waste grades 7 and 8 vending machine range test
(1989) (n=254) lunch) on
observation day
Perry et al. Nutrient intake  All students in 3-day food record Children in Participant vs. Ate NSLP lunch (vs.  Unmatched t-test
(1984) at lunch selected grades 5 and 6 nonparticipant brown bag lunch) on
classrooms in 3 (n=233) food record days
schools in 1
district in
Alabama

See notes at end of table.
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Table 26—Studies that examined the impact of the National School Lunch Program on students’ dietary intakes—Continued

; Data collection Population Measure of
Study Outcome(s) Data source method (sample size) Design participation Analysis method
Howe and Nutrient intake =~ Randomly Single 24-hour Adolescents in Participant vs. Ate NSLP lunch on 2-way analysis of
Vaden (1980) at lunch and selected recall grades 10 nonparticipant recall day variance
over 24 hours students in 1 and 11 (n=104)

urban public

high school in

Kansas
Yperman and Food intake All studentsin2  Food frequency Children in Participant vs. Number of days ate  Multivariate regression
Vermeersch over 24 hours classrooms per checklist grades 1-3 nonparticipant school lunch on 5
(1979) grade in 2 (n=307) days prior to data

schools in collection

California

1Data sources:
CSFII = Continuing Survey of Food Intakes by Individuals.
NHANES-I = First National Health and Nutrition Examination Survey.
NFCS = Nationwide Food Consumption Survey.
Did not differentiate NLSP and other lunch programs.
Included lunch skippers with nonparticipants.
Accounted for lunch skippers.
Study included a second district where both free lunch and free breakfast were offered. The two districts were considered separately in the analysis, but the analysis of the second district
did not separate contributions of breakfast and lunch meals.
Study compared intakes before and after introduction of a free lunch program. Results were reported for four different subgroups based on baseline characteristics: nutritionally adequate,
nutritionally needy, low-income (eligible for free lunch), and not low-income.
Unit of analysis was lunches rather than students; 60 percent of students ate NSLP daily.

a_ b~ N
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State and local studies. Six of these studies (Group I11-
A) included relatively large numbers of children (more
than 500) from multiple sites—schools, SFASs, or
States. The remaining five studies (Group I11-B) had
substantially smaller samples and generally weaker
designs. With the exception of studies by Rainville
(2001) and Cullen et al. (2000), all of the Group 1l
studies are based on data collected before the imple-
mentation of the SMI. Six are based on data from the
mid-1980s or earlier.

The strongest evidence about the impact of the NSLP
on the dietary intake of participating students comes
from the SNDA-I study (Devaney et al., 1993) and an
analysis by Gleason and Suitor (2003) that used data
from the 1994-96 Continuing Survey of Food Intakes
by Individuals (CSFII). SNDA-I is the most recent,
comprehensive, and state-of-the-art study designed
specifically to study the NSLP. It included nationally
representative samples of public and private schools
and of students attending those schools. Information,
including a single 24-hour recall, was collected for
3,350 school-age children in 329 schools.

SNDA-I used a participant vs. nonparticipant design.
However, Devaney and her colleagues used an instru-
mental variables approach to control for selection bias.
The authors confirmed the robustness of their results
using a variety of specifications. The model used to
estimate impacts on dietary intake at lunch controlled
for the price charged for a full-price lunch; student sta-
tus with regard to free and reduced-price meal bene-
fits; interaction terms for the price of a full-price lunch
and benefit eligibility categories; availability of offer-
vs.-serve;2* ability to leave school for lunch; availabil-
ity of low-, moderate-, and high-fat lunches;, and serv-
ing capacity of the lunch room. In estimating impacts
on 24-hour nutrient intake, researchers adjusted for
self-selection into the NSLP but not into the SBP
because they concluded, based on exploratory analy-
ses, that there was no selection bias in breakfast
intakes.

Selection-bias adjustments are not without problems and
frequently produce implausible results (see discussion
in chapter 4). SNDA-I analysts, however, had access

840ffer vs. serve (OVS) is a NSLP policy that allows students to refuse
some of the foods offered to them in reimbursable school lunches. At the
time the SNDA-I data were collected, OVS was mandatory for secondary
schools and was optional, at the discretion of local authorities, for elementary
schools. Under OVS, students could refuse two of the three meal components
in the traditional food-based meal pattern that was in effect at the time.
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to many relevant variables and their findings, including
differences between selection-adjusted and unadjusted
results, make intuitive sense. Others reviewing the same
literature (see, for example, Rossi, 1998 and Devaney
et al., 1997) have reached the same conclusion.

A more recent study by Gleason and Suitor (2003)
used data from the 1994-96 wave of the CSFII. This
study improved upon the SNDA-I analysis by using a
fixed-effects model to control for selection bias. The
analysis included 1,614 children who (1) attended
schools where the NSLP was offered and (2) had 2
days of intake data, at least one of which was a school
day. The fixed-effects model was estimated in a
paired-differences form, where differences between the
2 days of intake data were regressed on corresponding
differences in student characteristics, including NSLP
participation status. Thus, the estimation of NSLP
impacts was based on variation in NSLP participation
status of specific individual students rather than on
variation in participation status of different groups of
students. This ensured that the estimate was not influ-
enced by unmeasured differences that may have exist-
ed between different groups of students.

The analysis included both students who reported
intake for 2 school days and those who reported intake
for 1 school day and 1 non-school day. To control for
the possibility that students’ intakes varied on school
and non-school days for reasons other than the NSLP,
the model included a dummy variable that indicated
whether the intake day was a school day. The model
also attempted to control for potential unobserved dif-
ferences that may have had varying influences on chil-
dren’s consumption behaviors on the 2 days. For
example, it included the day of the week, the number
of hours of television watched on the intake day, two
variables that indicated frequency of exercise, and
variables that indicated whether reported intakes were
heavier or lighter than usual.

An earlier study by Gleason and Suitor (2001) also
used the 1994-96 CSFII. However, that study did not
attempt to control for selection bias. The authors raised
appropriate concerns about likely selection bias and
cautioned that estimates of differences between NSLP
participants and nonparticipants observed in that
analysis should not be interpreted as valid estimates of
NSLP impacts.

Although SNDA-I (Devaney et al., 1993) and the most
recent study by Gleason and Suitor (2003) provide the
strongest available data on NSLP impacts, both studies

Economic Research Service/USDA
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are based on data collected prior to the SMI. The liter-
ature search identified only two studies that compared
dietary intakes of NSLP participants and nonpartici-
pants using data collected sometime after the SMI was
implemented (Rainville, 2001; Cullen et al., 2000).85
Rainville looked at both food and nutrient consump-
tion at lunch, comparing intakes of students who ate
NSLP lunches and students who ate lunches from
home. The study by Cullen et al. looked only at con-
sumption of fruits and vegetables at lunch, comparing
contributions of NSLP lunches and snack-bar lunches.
Both of these studies were local in scope and both
have substantial methodological limitations relative to
SNDA-I and Gleason and Suitor (2003), particularly
with regard to generalizability and selection bias.
However, when viewed in concert with findings from
SNDA-II, these more recent studies provide suggestive
evidence of post-SMI impacts of the NSLP.

Impacts on Intake of Food Energy
and Nutrients at Lunch

Nine studies examined the impact of NSLP participation
on students’ intake of food energy and nutrients at lunch.
Results of these studies are summarized in table 27.
The table is divided into four sections: food energy
and macronutrients, vitamins, minerals, and other
dietary components. The text follows this general
organization, but combines findings for vitamins and
minerals in one section.

In the interest of providing a comprehensive picture of
the body of research, both significant and nonsignifi-
cant results are reported in table 27 and in all other
“findings” tables. As noted in chapter 1, a consistent
pattern of nonsignificant findings may indicate a true
underlying effect, even though no single study’s results
would be interpreted in that way. Readers are cau-
tioned, however, to avoid the practice of “vote count-
ing,” or adding up all the studies with particular
results. Because of differences in research design and
other considerations, findings from some studies merit
more consideration than others. The text discusses
methodological limitations and emphasizes findings
from the strongest studies. In this case, emphasis is
given to findings from SNDA-I (Devaney et al., 1993)
and from the most recent Gleason and Suitor (2003)
study, for the reasons discussed previously. All find-
ings reported for SDNA-I are based on selection-bias-
adjusted models, and all findings reported for Gleason

8Studies that examined the nutrient content of NSLP and non-NSLP
meals as offered or served, but did not assess food and/or nutrient intakes
of NSLP participants and nonparticipants, were not included in this review.

Economic Research Service/USDA

and Suitor (2003) are based on fixed-effects models.
For the most part, findings from the two studies are
consistent. Where findings diverge, Gleason and
Suitor’s results are considered stronger because of the
improved methods used to control for selection bias.

SNDA-I researchers stressed the importance of look-
ing separately at NSLP effects by both age and gender.
They pointed out, for example, that lunch options are
usually more varied for older students and that these
students typically make their own decisions about
what to eat for lunch. Younger students, on the other
hand, generally have fewer options and decisions
about their lunches are often made by parents.
Moreover, research has shown that adolescent females
are more likely than males or younger children to con-
sume diets low in nutrients relative to the RDAs.

In SNDA-I, selection-bias adjustments made little dif-
ference in conclusions about NSLP effects on younger
children, but substantially affected the conclusions
about older students, particularly females. SNDA-I
conducted subgroup analysis by age and gender (6- to
10-year-olds, 11- to 18-year-old males, 11- to 18-year-
old females) and by income (low-income and non-low-
income (income greater than 185 percent of poverty)).
In table 27, results of SNDA-I subgroup analyses are
reported when estimates for one or more subgroups
differed from results of the overall analysis and when
the result of one of the analyses—the overall analysis
or the subgroup analysis—revealed a statistically sig-
nificant difference.

Food Energy and Macronutrients

Findings from SNDA-I (Devaney et al., 1993) and
Gleason and Suitor (2003) suggest that, prior to the
implementation of the SMI, NSLP participants and
nonparticipants consumed roughly equivalent amounts
of food energy at lunch. (Note that results are reported
in table 27 using only the senior author’s name and
that SNDA-I results are reported as Devaney (1993).)
Neither study found a significant difference in the
energy intakes of NSLP participants and nonpartici-
pants at lunch. Interestingly, however, both sets of
researchers found that impact estimates that were not
adjusted for selection bias showed that NSLP partici-
pants consumed significantly more food energy than
nonparticipants (data not shown). Devaney and her
colleagues attributed the difference between the two
results to differences in unobserved characteristics that
may affect participation, such as differences in
appetite, food preferences, and food energy needs. These
factors are controlled for in the selection-bias-adjusted
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Table 27—Findings from studies that examined the impact of the National School Lunch Program on students’ dietary intakes at lunch

Qutcome

Significant impact

No significant impact

Significant impact

Participants consumed more

Participants consumed
more/same

Participants consumed less

Participants consumed less

Food energy and macronutrients

Food energy

Gleason (2001) [national]
Ho (1991) [1 school]
Wellisch (1983) [national]
Fraker (1987) [national]
{females, 11-14}

Gleason (2003) [national]

Howe (1980) [1 site]

Fraker (1987) [national]
{except subgroups noted}

Rainville (2001) [10 schools]

Devaney (1993) [national]

Fraker (1987) [national]
{females, 5-10}

Perry (1984) [3 schools]

Fraker (1987) [national]
{males, 5-10}

Protein Gleason (2003) [national] Perry (1984) [1 site]
Gleason (2001) [national] Devaney (1993) [national]
Rainville (2001) [10 schools] {except subgroups noted}
Devaney (1993) [national] Fraker (1987) [national]
{6-10; low-income} {females, 15-21}
Ho (1991) [1 school]
Fraker (1987) [national]
{except subgroup noted}
Wellisch (1983) [national]
Howe (1980) [1 school]
Carbohydrates Ho (1991) [1 school]1 Rainville (2001) [10 schools] Gleason (2003) [national]
Devaney (1993) [national] Gleason (2001) [national]
{11-18; females} Devaney (1993) [national]
Fraker (1987) [national] {except subgroups noted}
{males, 15-21} Fraker (1987) [national]
{except subgroup noted}
Fat Gleason (2003) [national] Devaney (1993) [national] Rainville (2001) [10 schools]

Gleason (2001) [national]
Devaney (1993) [national]

{except subgroups noted}
Ho (1991) [1 school]

{11-18; low-income}
Fraker (1987) [national]
{except subgroup noted}

Fraker (1987) [national]
{males, 15-21}

Saturated fat

Gleason (2003) [national]
Gleason (2001) [national]
Devaney (1993) [natgonal]
Ho (1991) [1 school]

Rainville (2001) [10 schools]

See notes at end of table.

Continued—
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Table 27—Findings from studies that examined the impact of the National School Lunch Program on
students’ dietary intakes at lunch—Continued

Significant impact No significant impact Significant impact

Participants consumed
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Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Vitamins
Vitamin A Gleason (2001) [national] Gleason (2003) [national]
Rainville (2001) [10 schools] Devaney (1993) [national]
Devaney (1993) [national] {non-low-income} ;
{except subgroup noted} Ho (1991) [1 school]
Wellisch (1983) [national]
Perry (1984) [3 schools]
Howe (1980) [1 school]
Vitamin B Gleason (2001) [national] Gleason (2003) [national] Devaney (1993) [national]
Rainville (2001) [10 schools] Devaney (1993) [national] {non-low-income}
Wellisch (1983) [national] {except subgroup noted}
Vitamin B, Gleason (2003) [national] Devaney (1993) [national]
Gleason (2001) [national] {females, 11-18;
Rainville (2001) [10 schools] non-low-income}
Devaney (1993) [national]
{except subgroups noted}
Vitamin C Howe (1980) [1 school] Perry (1984) [3 schools] Gleason (2003) [national] Rainville (2001) [10 schools]
Gleason (2001) [national] Devaney (1993) [national]
Devaney (1993) [national] {except subgroup goted}
{11-18} Ho (1991) [1 school]
Wellisch (1983) [national]
Vitamin D Rainville (2001) [10 schools]
Vitamin E Gleason (2001) [national] Gleason (2003) [national]
Folate Gleason (2001) [national] Gleason (2003) [national]
Rainville (2001) [10 schools] Devaney (1993) [national]
Niacin Rainville (2001) [10 schools] Gleason (2001) [national] Gleason (2003) [national]
Wellisch (1983) [national] Howe (1980) [1 school] Devaney (1993) [national]
Riboflavin Gleason (2003) [national] Devaney (1993) [national]

Gleason (2001) [national]
Rainville (2001) [10 schools]
Devaney (1993) [national]
{except subgroups noted}
Wellisch (1983) [national]
Perry (1984) [3 schools]
Howe (1980) [1 school]

{females, 11-18;
non-low-income}

See notes at end of table.

Continued—
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Table 27—Findings from studies that examined the impact of the National School Lunch Program on
students’ dietary intakes at lunch—Continued

Significant impact No significant impact Significant impact
Participants consumed
Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Thiamin Gleason (2001) [national] Gleason (2003) [national] Devaney (1993) [national]
Rainville (2001) [10 schools] Perry (1984) [3 schools]

Wellisch (1983) [national]
Howe (1980) [1 school]

Minerals

Calcium Gleason (2003) [national] Devaney (1993) [national]
Gleason (2001) [national] {females, 11-18}
Rainville (2001) [10 schools]
Devaney (1993) [national]
{except subgroup noted}
Wellisch (1983) [national]
Perry (1984) [3 schools]
Howe (1980) [1 school]

Iron Gleason (2001) [national] Gleason (2003) [national] Devaney (1993) [national] Wellisch (1983) [national]
Rainville (2001) [10 schools] Devaney (1993) [national] {females, 11-18; {older}
Howe (1980) [1 school] {except subgroup qoted} non-low-income}
Wellisch (1983) [national] Ho (1991) [1 school]

{younger}

Magnesium Gleason (2003) [national] Devaney (1993) [national]
Gleason (2001) [national] {6-10; 11-18; non-low-income}
Devaney (1993) [national]
{except subgroups noted}
Wellisch (1983) [national]

Phosphorus Gleason (2003) [national] Devaney (1993) [national]
Gleason (2001) [national] {11-18; non-low -income}
Devaney (1993) [national]
{except subgroups noted}
Wellisch (1983) [national]
Perry (1984) [3 schools]

Zinc Gleason (2003) [national] Devaney (1993) [national]
Gleason (2001) [national] {11-18; non-low -income}
Rainville (2001) [10 schools]
Devaney (1993) [national]
{except subgroups noted}

See notes at end of table. Continued—
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Table 27—Findings from studies that examined the impact of the National School Lunch Program on
students’ dietary intakes at lunch—Continued

Significant impact No significant impact Significant impact

Participants consumed
Outcome Participants consumed more more/same Participants consumed less Participants consumed less

Other dietary components

Added sugars Gleason (2003) [national]
Gleason (2001) [national]
Rainville (2001) [10 schools]

Cholesterol Gleason (2001) [national] Gleason (2003) [national] Devaney (1993) [national]
Rainville (2001) [10 schools] Devaney (1993) [national] {females, 11-18}
Devaney (1993) [national] {except subgroups noted}

{6-10; low -income}
Ho (1991) [1 school]

Fiber Gleason (2003) [national] Ho (1991) [1 school]1

Rainville (2001) [10 schools]

)

Gleason (2001) [national]
)
)

Sodium Gleason (2001) [national] Gleason (2003) [national] Fraker (1987) [national] Fraker (1987) [national]
Rainville (2001) [10 gchools] Devaney (1993) [national] {except subgroups noted} {females, 5-10}
Ho (1991) [1 school] Fraker (1987) [national]

{females, 15-21}

Notes: Cell entries show the senior author’'s name, the publication date, and the scope of the study (for example, national vs. 3 schools). Where findings pertain only to a specific
subgroup rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

To maintain readability, results of SNDA-I (Devaney et al., 1993) subgroup analyses are presented only when results differed from results for overall sample and at least one of the
analyses reported a statistically significant effect. All findings are from selection-bias-adjusted models.

1Results for NSLP vs. sack lunch. Difference between NSLP and vended lunch was in same direction and was statistically significant.
Results for NSLP vs. sack lunch. Difference between NSLP and vended lunch was in same direction but was not statistically significant.
In main analysis for overall sample, selection-bias-adjusted difference between participants and nonparticipants indicated that NSLP participants consumed significantly more
magnesium than nonparticipants. This pattern was observed in all subgroup analyses; however, the differences were significant only among low-income students.
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Chapter 5: National School Lunch Program

results. This may explain the significant differences in
energy intake reported by other researchers whose
analyses did not account for selection bias.

The available studies are largely consistent in finding
that NSLP participants consumed significantly more pro-
tein at lunch than nonparticipants. SNDA-I did not find
this effect in the overall analysis. However, subgroup
analyses revealed a significant NSLP impact among 6-
to 10-year-olds and among low-income children.

SNDA-I and Gleason and Suitor (2003) both found
that lunches consumed by NSLP participants prior to
the SMI were significantly lower in carbohydrates, as
a percentage of total food energy, than lunches con-
sumed by nonparticipants. SNDA-I subgroup analyses
revealed that this pattern did not hold for females ages
11-18. Gleason and Suitor (2003) found that the differ-
ence in carbohydrate consumption was due to
decreased consumption of added sugars among NSLP
participants. Consumption of other forms of carbohy-
drates was essentially equivalent for the two groups.

Findings from SNDA-I and Gleason and Suitor (2003)
are also consistent with regard to intakes of total fat and
saturated fat. The data indicate that, prior to implementa-
tion of the SMI, lunches consumed by NSLP participants
provided significantly more fat and saturated fat, as a
percentage of total energy intake, than lunches con-
sumed by nonparticipants. SNDA-I subgroup analyses
revealed that the difference in intake of total fat was
concentrated among 6- to 10-year-old and non-low-
income students.

Findings from Rainville (2001), the only study in this
group based on data collected after implementation of
the SMI, paint a notably different picture. Rainville
found no significant differences in the mean carbohy-
drates, fat, and saturated fat content of NSLP lunches
and sack lunches consumed by elementary school stu-
dents. These results suggest that the carbohydrate con-
tent of NSLP lunches has increased since the imple-
mentation of the SMI, while the fat and saturated fat
content has decreased. This is consistent with the trend
observed in SNDA-II (Fox et al., 2001).

However, Rainville’s analysis did not adjust for selection
bias, and factors other than selection bias may have con-
tributed to their more positive findings. For example,
Rainville included only 2", 39, and 4™ graders, while
both SNDA-I and Gleason and Suitor (2003) included
students in grades 1 through 12. SNDA-II found that
lunches offered in elementary schools were lower in fat

190 « Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

and saturated fat, on average, than lunches offered in
secondary schools (the statistical significance of these
differences was not tested). In addition, the schools
included in Rainville’s study, and the lunches they
offered, may not be representative of lunches offered
nationwide. The two volunteer school districts that par-
ticipated in Rainville’s study were relatively affluent—
with 18 percent and 25 percent of students approved
for free and reduced-price meals, respectively—and
the reimbursable lunches offered in these districts pro-
vided even less fat (29.4 percent of total food energy)
than required under the SMI (no more than 30 percent).
By comparison, SNDA-II found that lunches offered in
elementary schools provided an average of 33.5 per-
cent of total food energy from fat.

Vitamins and Minerals

Data from SNDA-I (Devaney et al., 1993) and
Gleason and Suitor (2003) suggest that prior to imple-
mentation of the SMI, NSLP participants had signifi-
cantly greater lunch intakes of vitamin Blz, riboflavin,
calcium, magnesium, phosphorus, and zinc than non-
participants. Subgroup analyses conducted by Devaney
and her colleagues revealed substantial variation in
these results across subgroups. Most often, significant
differences were concentrated among 6- to 10-year-
olds and low-income students.

Findings from SNDA-I and Gleason and Suitor differ for
vitamins A and C. SNDA-I found that NSLP participants
consumed significantly more vitamin A and signifi-
cantly less vitamin C at lunch than nonparticipants.®®
Gleason and Suitor observed comparable trends in
intake, but found that differences between NSLP par-
ticipants and nonparticipants were not statistically sig-
nificant. As noted above, results from Gleason and
Suitor are considered stronger because of the improved
approach to selection-bias adjustment in their analysis.

For all other vitamins and minerals, neither SNDA-I
nor Gleason and Suitor (2003) found significant differ-
ences between lunch intakes of NSLP participants and
nonparticipants. It is likely that the significant effects
reported in other studies are at least partially attributa-
ble to selection bias. Both SNDA-I researchers and
Gleason and Suitor (2003) found significant effects for
thiamin, vitamin By, folate, and iron in regression
models that did not adjust for selection bias (data not

8Although participants consumed significantly less vitamin C at lunch
than nonparticipants, intakes of both groups far exceeded the one-third
RDA standard defined for NSLP meals.
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Chapter 5: National School Lunch Program

shown); however, these effects disappeared in models
that controlled for selection bias.

Every study that examined intakes of riboflavin, calci-
um, and phosphorus found that NSLP participants con-
sumed significantly larger amounts of these nutrients
at lunch than nonparticipants (although SNDA-I found
that results varied for some subgroups of children). It
is generally accepted that this pattern is due to
increased consumption of milk, a concentrated source
of all these nutrients, by NSLP students (Lin and
Ralston; 2003, Devaney et al., 1993; Radzikowski and
Gale, 1984). (Impacts on food consumption patterns
are discussed in more detail in a subsequent section.)

Moreover, analyses completed by both SNDA-I and
NESNP (Wellisch et al., 1983) researchers suggested
that differences in the vitamin and mineral intakes of
NSLP participants and nonparticipants at lunch are due
to the types of food consumed, rather than the quanti-
ties. Both SNDA-I and NESNP examined the nutrient
density of lunches and found it to be higher in lunches
eaten by NSLP participants than those eaten by non-
participants.8” Although only the NESNP results were
tested for statistical significance, both groups of inves-
tigators concluded that the NSLP increased intakes of
selected nutrients by providing lunches that were
more dense in those nutrients, rather than by provid-
ing more food.

Results of the SNDA-II study, which found that reduc-
tions in the fat and saturated fat content of NSLP meals
were achieved without reducing vitamin and mineral
content, suggest that impacts on intake of key vitamins
and minerals are likely to persist in post-SMI meals. In
fact, SNDA-II found that the average vitamin and min-
eral content of the lower fat lunches offered in the
1998-99 school year was significantly greater than the
vitamin and mineral content of higher fat lunches
offered in 1992-93 (SNDA-I) (Fox et al., 2001).88

Other Dietary Components

Both SNDA-I (Devaney et al., 1993) and Gleason and
Suitor (2003) found that pre-SMI lunches consumed
by NSLP participants and nonparticipants provided
comparable amounts of cholesterol and sodium.
However, the SNDA-I subgroup analysis revealed that
among 6- t010-year-olds and low-income students,

87Nutrient density measures nutrient intake relative to energy intake:
% RDA for nutrient “X* % RDA for energy.

88SNDA-I1 looked only at vitamin A, vitamin C, calcium, and iron—the
nutrients that are specifically addressed in SMI standards.

Economic Research Service/USDA

NSLP participants consumed significantly more cho-
lesterol than nonparticipants.®®

Gleason and Suitor (2003) also studied fiber intake.
They found that lunches consumed by NSLP participants
contributed significantly more fiber than those con-
sumed by nonparticipants.

Impacts on Total Daily Intake of
Food Energy and Nutrients

To have a meaningful influence on students’ nutrition
or health status, NSLP impacts on dietary intake must
be sustained over the course of the day. It is possible
for effects on lunch intakes to be offset by other meals
and snhacks consumed throughout the day. Therefore,
for a more complete appreciation of how the NSLP
affects students’ dietary intake, it is important to exam-
ine the program’s effect on the total diet. In the avail-
able literature, this was generally assessed as impacts
on 24-hour intake.

Fourteen studies examined the impact of NSLP partici-
pation on 24-hour intake of food energy and nutrients.
(Seven of these studies also assessed lunch intake and
were included in the preceding section.) Findings are
summarized in table 28 and discussed below. All the
studies that assessed impacts on 24-hour intake were
completed before implementation of the SMI. In addi-
tion, SNDA-I1 did not include subgroup analyses for
the 24-hour intake data. Consequently, little is known
about differential impacts on 24-hour intake for vari-
ous subgroups of students. A few of the early NSLP
studies did look at impacts among selected subgroups
(Akin, 1983a and b; Hoagland, 1980; U.S. Department
of Health Education and Welfare, 1972; Emmons et
al., 1972). However, findings from these studies are
quite dated, most of the studies used simple bivariate
comparisons, and none attempted to control for selec-
tion bias.

Food Energy and Macronutrients

With emphasis given to findings from SNDA-I
(Devaney et al., 1993) and Gleason and Suitor (2003),
the available data indicate that before implementation
of the SMI, NSLP participants and nonparticipants
consumed similar amounts of food energy and protein
over 24 hours.

SNDA-I and Gleason and Suitor (2003) both found
that, in comparison with nonparticipants, 24-hour

890verall mean cholesterol intakes at lunch were less than one-third of
the recommended daily maximum of 300 milligrams (NRC, 1989b).
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Table 28—Findings from studies that examined the impact of the National School Lunch Program on students’ dietary intakes over 24 hours

Qutcome

Significant impact

No significant impact

Significant impact

Participants consumed more

Participants consumed

more/same

Participants consumed less

Participants consumed less

Food energy and macronutrients

Food energy

Gleason (2001) [national]
Wellisch (1983) [national]
Akin (1983a, b) [national]
Emmons (1972) [1 district]
{except subgroup noted}
HEW (1972) [10 States]

Gleason (2003) [national]

Fraker (1987) [national]
{except subgroup noted}

Emmons (1972) [1 district]
{nutritionally adequate}

Devaney (1993) [national]
Hoagland (1980) [national]
Howe (1980) [1 school]
Price (1978) [1 State]

{2-3 times per week}

Fraker (1987) [national]
{females, 5-10}

Protein Gleason (2003) [national] Devaney (1993) [national] Fraker (1987) [national]
Gleason (2001) [national] Fraker (1987) [national] {males, 15-21}
Wellisch (1983) [national] {females, 15-21}
Fraker (1987) [national] Hoagland (1980) [national]
{except subgroups noted} Howe (1980) [1 school]
Akin (1983a) [national] Emmons (1972) [1 district]
Price (1978) [1 State] {nutritionally adequate}
Emmons (1972) [1 district]
{except subgroup noted}
HEW (1972) [10 States]
Carbohydrate Fraker (1987) [national] Fraker (1987) [national] Gleason (2003) [national]
{males, 15-21} {females, 5-10, 15-21} ; Gleason (2001) [national]
Hoagland (1980) [national] Devaney (1993) [national]
Fraker (1987) [national]
{except subgroups noted}
Fat Gleason (2003) [national] Hoagland (1980) [national]1 Fraker (1987) [national]

Gleason (2001) [national]

Devaney (1993) [national]

Fraker (1987) [national]
{females, 11-14}

Fraker (1987) [national]
{males, 5-14}

{except subgroups noted}

Saturated fat

Gleason (2003) [national]
Gleason (2001) [national]
Devaney (1993) [national]

See notes at end of table.

Continued—
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Table 28—Findings from studies that examined the impact of the National School Lunch Program on
students’ dietary intakes over 24 hours—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Vitamins
Vitamin A Devaney (1993) [national] Gleason (2003) [national] Gleason (2001) [national] Emmons (1972) [1 district]
Wellisch (1983) [national] Akin (1983b) [national] Howe (1980) [1 school] {nutritionally adequate}
Akin (1983a) [national] {6-11years; low income} Emmons (1972) [1 district]
Akin (1983b) [national] Hoagland (1980) [national] {except subgroup noted}
{except subgroups noted}
Price (1978) [1 State]
HEW (1972) [10 States]
Vitamin B, Gleason (2001) [national] Gleason (2003) [national] Devaney (1993) [national]
Wellisch (1983) [national]
Akin (1983a, b) [national]
Vitamin B,, Gleason (2003) [national] Devaney (1993) [national]
Gleason (2001) [national]
Akin (1983a) [national]
Vitamin C Akin (1983a) [national] Gleason (2003) [national] Gleason (2001) [national] Devaney (1993) [national]
{6-11 years} Akin (1983a) [national] Wellisch (1983) [national]
Akin (1983b) [national] {12-18 years} Howe (1980) [1 school]
{6-11 years; non-low inco1me} Akin (1983b) [national]
Hoagland (1980) [national] {except subgroup noted}
Emmons (1972) [1 district] Emmons (1972) [1 district]
{nutritionally needy; {nutritionally adequate;
not low-income} low-income}
HEW (1972) [10 States]
Vitamin E Gleason (2003) [national]
Gleason (2001) [national]
Folate Gleason (2003) [national] Devaney (1993) [national]
Gleason (2001) [national]
Niacin Wellisch (1983) [national] Gleason (2003) [national] Devaney (1993) [national]

Akin (1983a) [national]
{6-11 years}

Emmons (1972) [1 district]
{nutritionally needy}

HEW (1972) [10 States]

Gleason (2001) [national]

Akin (1983a) [national]
{12-18 years}

Emmons (1972) [1 district]
{except subgroups noted}

Hoagland (1980) [national]

Howe (1980) [1 school]
Emmons (1972) [1 district]
{nutritionally adequate}

See notes at end of table.

Continued—

weabold younT j00yds Jeuonen :§ Jsideyd



€-6T-4UNWVH / Ule9H pue UONLIINN UO SWeifold UONLINN pue 39UBISISSY POOS JO 13T <+ v6T

VASN/39IAISS U2Ieasay dIWou0dT

Table 28—Findings from studies that examined the impact of the National School Lunch Program on
students’ dietary intakes over 24 hours—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Riboflavin Gleason (2003) [national] Devaney (1993) [national] Emmons (1972) [1 district]
Gleason (2001) [national] Hoagland (1980) [national] {nutritionally adequate}
Wellisch (1983) [national] Howe (1980) [1 school]
Price (1978) [1 State] Emmons (1972) [1 district]
Emmons (1972) [1 district] {except subgroups noted}
{nutritionally needy}
HEW (1972) [10 States]
Thiamin Gleason (2001) [national] Gleason (2003) [national] Devaney (1993) [national] Price (1978) [1 State]
Akin (1983a) [national] Wellisch (1983) [national] Hoagland (1980) [national] {2-3 times per week}
{6-11 years} Akin (1983a) [national]
Emmons (1972) [1 district] {12-18 years}
{except subgroup noted} Howe (1980) [1 school]
HEW (1972) [10 States] Emmons (1972) [1 district]
{nutritionally adequate}
Minerals
Calcium Gleason (2003) [national] Devaney (1993) [national] Emmons (1972) [1 district]
Gleason (2001) [national] Hoagland (1980) [national] {nutritionally adequate}
Wellisch (1983) [national] Emmons (1972) [1 district]
Akin (1983a) [national] {except subgroups noted}
Howe (1980) [1 school]
Price (1978) [1 State]
Emmons (1972) [1 district]
{nutritionally needy}
HEW (1972) [10 States]
Iron Akin (1983a, b) [national] Gleason (2003) [national] Devaney (1993) [national]
Price (1978) [1 State] Gleason (2001) [national] Hoagland (1980) [national]
{0-1 time per week} Wellisch (1983) [national] Emmons (1972) [1 district]
Emmons (1972) [1 district] Howe (1980) [1 school] {nutritionally adequate}
{nutritionally needy; Emmons (1972) [1 district]
not low-income} {low-income}
HEW (1972) [10 States]
Magnesium Gleason (2003) [national] Devaney (1993) [national]

Gleason (2001) [national]
Wellisch (1983) [national]
Akin (1983a) [national]

See notes at end of table.

Continued—
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Table 28—Findings from studies that examined the impact of the National School Lunch Program on
students’ dietary intakes over 24 hours—Continued

Significant impact No significant impact Significant impact
Participants consumed
Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Phosphorus Gleason (2003) [national] Devaney (1993) [national]
Gleason (2001) [national] Hoagland (1980) [national]

Wellisch (1983) [national]
Akin (1983a) [national]
Price (1978) [1 State]

Zinc Gleason (2003) [national] Devaney (1993) [national]
Gleason (2001) [national]

Other dietary components

Added sugars Gleason (2003) [national]
Gleason (2001) [national]
Cholesterol Gleason (2001) [national] Gleason (2003) [national]
Devaney (1993) [national]
Fiber Gleason (2003) [national] Gleason (2001) [national]
Sodium Gleason (2001) [national Gleason (2003) [national] Fraker (1987) [national]
Devaney (1993) [national] {except subgroups noted}

Fraker (1987) [national]
{males, 5-10; females, 1§-21}
Hoagland (1980) [national]

Notes: Cell entries show the senior author’'s name, the publication date, and the scope of the study (for example, national vs. 3 schools). Where findings pertain only to a specific
subgroup rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in Chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Findings for SNDA-I (Devaney et al., 1993) are based on selection-bias-adjusted model.

Findings for Akin et al. (1983b) were reported as significant at p < 0.10.

Unless otherwise noted, results for Price et al. (1978) are for children who usually participated in NSLP 4-5 times per week.

Findings for Emmons et al. (1972) are based on comparison of intakes before and after introduction of free lunch program. Authors looked at differences in at-home intakes and 24-hour
intakes. Differences reported as significant are those where 24-hour intakes were different but at-home intakes were either not different or smaller than 24-hour differences. Study assessed
impacts in four subgroups (see table 26).

1
Significance of differences not tested/not reported.
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intakes of NSLP participants were lower in carbohy-
drates and higher in total fat and saturated fat as a per-
centage of total energy intake. Gleason and Suitor
(2003) also found that 24-hour intakes of NSLP partic-
ipants were significantly lower in added sugars than
the intakes of nonparticipants. All these findings are
consistent with findings from the analysis of lunch
intakes, indicating that pre-SMI impacts on intakes of
carbohydrate, fat, and saturated fat persisted over the
course of the day.

Vitamins and Minerals

Findings from SNDA-I (Devaney et al., 1993) and
Gleason and Suitor (2003) are divergent for 24-hour
intakes of most vitamins and minerals. SNDA-I found
that most of the increases in vitamin and mineral
intakes observed at lunch diminished over the course
of the day. In SNDA-I, the only significant NSLP
impacts that persisted over 24 hours were an increase
in vitamin A intake and a decrease in vitamin C intake.
(Overall mean vitamin C intakes of both groups were
more than 250 percent of the RDA.) NSLP partici-
pants’ 24-hour intakes of vitamin B, ,, calcium, phos-
phorus, magnesium, and zinc continued to be greater
than those of nonparticipants, but the differences were
not statistically significant.

In contrast, Gleason and Suitor (2003) found that all of
the impacts on vitamin and mineral intakes observed at
lunch persisted over 24 hours. Specifically, they found
that, relative to nonparticipants, NSLP participants had
significantly greater 24-hour intakes of vitamin B,
riboflavin, calcium, magnesium, phosphorus, and zinc.
In keeping with findings from their analysis of lunch
intakes, Gleason and Suitor (2003) found no signifi-
cant impact on 24-hour intakes of vitamins A or C.

As noted, findings from Gleason and Suitor (2003) are
considered stronger than findings from SNDA-I.
Indeed, Devaney and colleagues cautioned that
SNDA-I’s estimates of NSLP impacts over 24 hours
were less precise than their estimates of NSLP impacts
at lunch. This is true because estimates of 24-hour
impacts are influenced by differences in unmeasured
characteristics and measurement error associated with
other eating occasions, in addition to differences in
unmeasured characteristics and measurement error
associated with lunch. The same is true of Gleason and
Suitor’s (2003) estimates of NSLP impacts over 24
hours, of course; however, the fixed-effects model esti-
mated by Gleason and Suitor (2003) did a better job
than the SNDA-I model of controlling for unmeasured
characteristics that may have affected consumption at

196 « Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

eating occasions other than lunch. Gleason and
Suitor’s model was based on differences within indi-
vidual students rather than between groups of students,
and the model included covariates that controlled for
several potentially relevant variables, including Body
Mass Index (BMI),% frequency of exercise, hours of
television watched, and whether reported intakes were
heavier or lighter than usual.

Other Dietary Components

Both SNDA-I (Devaney et al., 1993) and Gleason and
Suitor (2003) found that NSLP participation did not
affect students’ 24-hour intakes of cholesterol or sodi-
um. This is consistent with findings from their respec-
tive analyses of lunch intakes (using results for the
overall SNDA-I sample).

In addition, Gleason and Suitor (2003) found that
NSLP participants consumed significantly more fiber
over 24 hours than nonparticipants. This is consistent
with the finding from the analysis of lunch intakes and
suggests that the NSLP’s impact on fiber intake per-
sists over the course of the day.

Impacts on Food Consumption Patterns

Examining the food consumption patterns of NSLP
participants and nonparticipants can prove helpful in
understanding the effects the NSLP has on students’
nutrient intake. Several researchers looked at food
consumption patterns, using a number of approaches.
SNDA-I researchers examined the percentage of stu-
dents consuming specific foods and food groups at
lunch (Devaney et al., 1993). Simple weighted tabula-
tions were reported, without adjustment for observed
differences in characteristics of the two groups or for
selection bias. In their first analysis of the CSFII data,
Gleason and Suitor (2001) computed the number of
Food Guide Pyramid servings consumed by each child
and compared regression-adjusted means. Their analy-
sis looked at both lunch and 24-hour consumption.

Cullen et al. (2000) also looked at Food Guide Pyramid
servings, but their analysis was limited to lunch and to
fruits and vegetables. Rainville (2001) and Wolfe and
Campbell (1993) compared cumulative counts of food
items within Food Guide Pyramid groups (expressed
as categorical variables). Finally, Melnick et al. (1998)
and Yperman and Vermeersh (1979) used index scores
to reflect 24-hour food consumption. Melnick and his
colleagues computed a Food Guide Pyramid score and

90BMI is the accepted standard for defining overweight and obesity.
BMI is equal to [weight in kilograms] + [height in meters]>.
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a 5-A-Day score for each student and also tabulated
the number of servings of fats, oils, and sweets con-
sumed. Yperman and Vermeersch constructed a meas-
ure similar to the Food Guide Pyramid score, using
data from a food frequency checklist.

Because none of the studies that examined impacts on
food consumption controlled for selection bias, con-
clusions about impacts on these outcomes are more
tentative than those about impacts on intake of energy
and nutrients. Results of the available studies, summa-
rized in table 29, are largely consistent. Only the stud-
ies by Rainville and Cullen are based on data that were
collected sometime after the implementation of the SMI.

Food Consumption at Lunch

The available data suggest that NSLP participants con-
sumed more milk and vegetables at lunch and fewer
sweets and snack foods than nonparticipants. Findings
for other food groups are equivocal. SNDA-I found
that a significantly greater proportion of NSLP partici-
pants than nonparticipants consumed grain products at
lunch. In contrast, Gleason and Suitor (2001) found
that, on average, NSLP participants consumed signifi-
cantly fewer servings of grains at lunch than nonpartic-
ipants. In both cases, between-group differences were
relatively small.

The Gleason and Suitor (2001) finding deserves more
weight than the SNDA-I finding because the former
analysis looked at the actual number of servings con-
sumed (rather than the percentage of children eating at
least one item within the food group) and adjusted for
differences in observed characteristics of students.
Rainville (2001) reported results similar to Gleason and
Suitor and found that the increase in the number of grain
items consumed by nonparticipants was attributable to a
high prevalence of sandwiches in lunches from home.

Gleason and Suitor (2001) found no difference
between NSLP participants and nonparticipants in con-
sumption of fruits and juices at lunch. However, most
of the other studies reported that NSLP participants
consumed more fruit and juices than nonparticipants.

Food Consumption Over 24 Hours

Data on food consumption patterns of NSLP partici-
pants and nonparticipants over 24 hours are more lim-
ited. (SNDA-I (Devaney et al., 1993), Rainville
(2001), and Cullen (2000) did not evaluate 24-hour
consumption.) The available data suggest that some
NSLP impacts on food consumption at lunch main-
tained over 24 hours, while others faded.

Economic Research Service/USDA

Gleason and Suitor (2001) reported that NSLP impacts
on consumption of milk, vegetables, and meat were
maintained over 24 hours. However, the decreased
consumption of grain products at lunch noted among
NSLP participants did not persist over 24 hours, nor
did the decreased consumption of sweetened beverages.

Melnick et al. (1998) found that NSLP participants
consumed fewer servings of fats, sweets, and oils over
24 hours than nonparticipants. These researchers also
found that NSLP participants scored higher than non-
participants on a composite measure that evaluated
servings from the Food Guide Pyramid (5th graders),
as well as on a 5-A-Day score that looked specifically
at fruit and vegetable consumption.

The study by Yperman and Vermeersch (1979), which
found that the NSLP had a significant negative impact
on students’ “dietary complexity,” stands in stark con-
trast to the positive or neutral findings of other studies.
This result can be heavily discounted, however, because
the study is dated and methods used to collect and ana-
lyze food group data do not meet current standards.

Impacts on Other Nutrition- and
Health-Related Outcomes

The literature search identified 10 studies that looked
at impacts of the NSLP beyond food and nutrient
intake. Table 30 describes these studies, three of which
are also included in the preceding section on dietary
intake (Wellisch et al., 1983; Hoagland et al., 1980;
and Emmons et al., 1972). Six studies looked at chil-
dren’s weight and/or height. Four studies looked at
biochemical measures, specifically iron status or
serum cholesterol levels, and three looked at impacts
on household food expenditures. Findings from these
studies are summarized in table 31. One study
(Gretzen and Vermeersch, 1980) also looked at school
attendance and cognitive performance. That study,
which is dated and has serious limitations as a test of
the NSLP, found no effects of participation in a free
school lunch program on any of these measures.®*

Weight and Height

Few studies have looked at the relationship between
NSLP participation and children’s weight status or lin-
ear growth, and none of them offers definitive evidence.
The NESNP (Wellisch et al., 1983) measured students’
height, weight, and triceps skinfold (a measure of body

91The study analyzed 8 years of school records in an attempt to determine
the impact of free school lunch, alone and in combination with Head Start.
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Table 29—Findings from studies that examined the impact of the National School Lunch Program on students’ food consumption patterns

Significant impact No significant impact Significant impact

Participants consumed
Measure Participants consumed more more/same Participants consumed less Participants consumed less

Lunch consumption

Fruits and fruit Rainville (2001) [10 schools] Gleason (2001) [national]
juices Devaney (1993) [national]1 Cullen (2000) [5 schools]

Wolfe (1993) [51 schools]
Grain products Devaney (1993) [national] Gleason (2001) [national]

Rainville (2001) [10 schools]

Meat, poultry, fish, Gleason (2001) [national] Rainville (2001) [10 schools]
and meat Devaney (1993) [national] Wolfe (1993) [51 schools]
substitutes
Milk and milk Gleason (2001) [national]
products Rainville (2001) [10 schools]

Devaney (1993) [national]
Wolfe (1993) [51 schools]

Vegetables Gleason (2001) [national]
Rainville (2001) [10 schools]
Cullen (2000) [5 schools]
Devaney (1993) [national]1
Wolfe (1993) [51 schools]

Fats, oils, and Devaney (1993) [national]

salad dressings

Snack foods Rainville (2001) [10 schools]
Wolfe (1993) [51 schools]

Sugar, sweets, Gleason (2001) [national]

and sweetened Devaney (1993) [national]

beverages

See notes at end of table. Continued—
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Table 29—Findings from studies that examined the impact of the National School Lunch Program on students’

food consumption patterns—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Measure Participants consumed more more/same Participants consumed less Participants consumed less
Food diversity/ Rainville (2001) [10 schools]

total number of Wolfe (1993) [51 schools]

food items

24 hours

Fruit and fruit Wolfe (1993) [51 schools] Gleason (2001) [national]

juices

Grain products

Gleason (2001) [national]

Meat, poultry, fish, Gleason (2001) [national]
and meat

substitutes

Milk and milk Gleason (2001) [national]
products Wolfe (1993) [51 schools]
Vegetables Gleason (2001) [national]

Wolfe (1993) [51 schools]

Fats, sweets,
and oils

Melnick (1998) [25 schools]

Snack foods

Wolfe (1993) [51 schools]

Sweetened
beverages

Gleason (2001) [national]

See notes at end of table.

Continued—
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Table 29—Findings from studies that examined the impact of the National School Lunch Program on students’
food consumption patterns—Continued

Significant impact No significant impact Significant impact
Participants scored
Measure Participants scored higher higher/same Participants scored lower Participants scored lower
Summary measures
5-A-Day Index Melnick (1998) [25 schools]
Score
Food Guide Melnick (1998) [25 schools] Melnick (1998) [25 schools]
Pyramid Index {5" grade} {2™ grade}
Score
Dietary Yperman (1979) [2 schools]

Complexity Score

Notes: Cell entries show the senior author’'s name, the publication date, and the scope of the study (for example, national vs. 3 schools). Where findings pertain only to a specific
subgroup rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Food group results for Gleason et al. (2001) and for Cullen (2000) are based on mean number of servings consumed. Results for Devaney et al. (1993) are based on the percentage of
children consuming food group. Results for Rainville (2001) are based on cumulative counts of lunch items in each group, and results for Wolfe and Campbell (1993) are based on
categorical scores based on number of items reported.

Findings for SNDA-I (Devaney et al., 1993) are not adjusted for selection bias.

Wolfe and Campbell (1993) did not present data for 24-hour consumption but reported that, with the exception of differences in meat consumption and food diversity, all differences
observed in lunch consumption persisted over 24 hours.

Study looked at fruits and vegetables as one group (recorded here under “fruits”) and vegetables other than potatoes or tomato sauce as another group (recorded here under
vezgetables).

Devaney et al. (1993) looked at sugar, sweets, and sweetened beverages as a group. Gleason et al. looked only at sweetened beverages and included separate measures for soda and
fruit drinks/flavored drinks.
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Table 30—Studies that examined the impact of the National School Lunch Program on other nutrition and health outcomes

Study

]
Data source

Population
(sample size)

Design

Measure of
participation

Analysis method

Weight and/or height

Jones et al. (2003)

1997 PSID, Child
Development
Supplement

Children ages 5-12 with
household incomes

<185% of poverty (n=772)

Participant vs.
nonparticipant

Parent report that child
“participates”

Multivariate regression

Wolfe et al. (1994)

Students in 51 schools in

Children in grades 2 and

Participant vs.

Parent report that “child

Multivariate regression

New York State, 5 (n=1,797) nonparticipant eats school lunch”
excluding New York City
(1987-88)
Wellisch et al. (1983) Nationally representative  Children and Participant vs. Average long-term Multivariate regression

(NESNP)

sample of students from
276 public schools
(1980-81)

adolescents in
grades 1-12 (n=6,556)

nonparticipant

weekly participation

Gretzen and )
Vermeersch (1980)

All students in 2
intervention programs
and 2 comparison
programs in 1 SFA in
California

Children and
adolescents in
grades 1-8 (n=332)

Participant vs.
nonparticipant

Began receiving free
school lunch in grade 1
and regularly through
grade 8

Analysis of variance;
bivariate t-tests

Emmons et al. (1972)

All students in selected
grades in 1 district in
rural NewSYork State
(1970-71)

Children in grades 1-4
(n=844)

Participants, before
vs. after

Took 70% or more of
school meals offered
during study period

Comparison of means
(type of statistical test
not reported)

Paige (1972)

Students in 4 schools in
Baltimore, MD

Children in grades 1, 2,
and 6 (n=742)

Participant vs.
nonparticipant, before
and after

Not reported

Comparison of means
(type of statistical test
not reported)

Nutritional biochemistries

Kandiah and
Peterson (2001)

Students in 1 school in
Indiana

Children/adolescents
ages 11-15 (n=3,155)

Participants, before vs.

after (cholesterol)

Ate school lunch at least
3 times per week

Multivariate regression

Hoagland (1980)

1971-74 NHANES-|

Children and
adolescents ages 6-21
(n=3,155)

Participant vs.

.. 5 .
nonparticipant (iron,
cholesterol, protein)

Ate school lunch on
recall day

Linear regression

See notes at end of table.

Continued—
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Table 30—Studies that examined the impact of the National School Lunch Program on other nutrition and health outcomes—Continued

Study

]
Data source

Population
(sample size)

Design

Measure of
participation

Analysis method

Emmons et al. (1972)

All students in 2 selected
grades in 1 district in
rural New York State
(1970-71)

Children in grades 1-4
(n=844)

Participants, before vs.
after (iron)

Took 70% or more
school meals offereAd
during study period

Comparison of means
(type of statistical test
not reported)

Paige (1972)

Students in 4 schools in
Baltimore, MD

Children in grades 1, 2,
and 6 (n=742)

Participants vs.
nonparticipants, before
and after (iron)

Not reported

Comparison of means
(type of statistical test
not reported)

Household food expenditures

Long (1991)

1980-81 NESNP

Children and
adolescents in grades
1-12 (n=5,778)

Participant vs.
nonparticipant

Any household member
participates in NSLP at
least once during a
typical week

Multivariate regression
with selection-bias
adjustment

Wellisch et al. (1983)
(NESNP)

Nationally representative
sample of students in
276 public schools
(1980-81)

Children and
adolescents in grades
1-12 (n=6,556)

Participant vs.
nonparticipant

Current weekly NSLP
participation

Multivariate regression

West and Price (1976)

Students in schools/
districts in 8 regions in
Washington State;
Blacks and Mexican-
Americans were
oversampled (1972-73)

Children ages 8-12
(n=992)

Participant vs.
nonparticipant

Value of free school
lunches (dollars per
month)

Multivariate regression.
Separate models for
Blacks, Whites, Mexican-
Americans.

1
Data sources:

NESNP = National Evaluation of School Nutrition Programs.
NHANES-I = First National Health and Nutrition Examination Survey.
PSID = Panel Study of Income Dynamics, Child Development Supplement.
Study also examined physical fitness, school attendance, and academic performance.
Study included a second district where both free lunch and free breakfast were offered. The two districts were considered separately in the analysis, but the analysis of the second
district did not separate contributions of breakfast and lunch meals.
Study compared intakes before and after introduction of a free lunch program. Results reported for four different subgroups based on baseline characteristics: nutritionally adequate,
nutritionally needy, low-income (eligible for free lunch), and not low-income.
Did not differentiate NLSP and other lunch programs.
Participation measure not same week as expenditure measure; included NSLP and SBP in expenditures.

weabold younT j00yds Jeuonen :§ Jsideyd



VASN/39IAIAS U21easay d1Wou09g

€02  £-6T-4YNVH / YI[EaH pue UOBLINN UO SWeiBold UONLINN PUe 30UEISISSY Poo- JO S10a3

Table 31—Findings from studies that examined the impact of the National School Lunch Program on other nutrition and health outcomes

Significant impact

No significant impact

Significant impact

Outcome Participants higher Participants higher/same Participants lower Participants lower
Weight and height
Height Wellisch (1983) [national] Paige (1972) [4 schools]

Emmons (1972) [1 district]

Paige (1972) [4 schools]
{grade 1}

Gretzen (1980) [4 schools]
{females}

{grade 2, grade 6}
Gretzen (1980) [4 schools]
{males}

Probability of
underweight

Wellisch (1983) [natior31al]1’2
Wolfe (1994) [1 State]

Weight

Wellisch (1983)
[national] {older}

Gretzen (1980) [4 schools]

Emmons (1972) [2 districts]
{nutritionally needy;
low income}

Paige (1972) [4 schools]
{grade 2}

Paige (1972) [4 schools]
{grade 1, grade 6}

Weight for height

Wellisch (1983) [national]'
Gretzen (1980) [4 schools]

Paige (1972) [4 schools]
{grade 1}

Body Mass Index

Wolfe (1994) [1 State]

Percent body fat*

Wellisch (1983) [national]
{older}
Wolfe (1994) [1 State]

Probability of
overweight/
overfatness

WeIIisch5(1 983) [national]
{older}

Jones (2003) [nationa!i}
{food-secure males}7
Wolfe (1994) [1 State]

Jones (2003) [national}
{food-insecure maleseand
food-secure females}

Jones (2003) [national}
{food-insecure females}

See notes at end of table.

Continued—
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Table 31—Findings from studies that examined the impact of the National School Lunch Program on other
nutrition and health outcomes—Continued

Significant impact No significant impact Significant impact
Qutcome Participants higher Participants higher/same Participants lower Participants lower
Nutritional biochemistries
Hemoglobin Emmons (1972) [2 districts]8 Hoagland (1980) [national]
Hematocrit Emmons (1972) [2 districts]8 Hoagland (1980) [national]

Paige (1972) [4 schools]

Composite growth Paige (1972) [4 schools]
and iron status
variable
Serum cholesterol Hoagland (1980) [national] Kandiah (2001)
LDL cholesterol Kandiah (2001)

Notes: Cell entries show the senior author’'s name, the publication date, and the scope of the study (for example, national vs. 6 schools). Where findings pertain only to a specific
subgroup rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Gretzen and Vermeersch (1980) also examined physical fitness, school attendance, and academic performance. No significant differences were found.

1Included only males age 11 and younger and females age 10 and younger.

Based on weight for height <25" NCHS percentile.

Based on arm fat area <10" percentile; results not significant using BMI.

Based on measurements of triceps skinfold (Wellisch et al., 1983) or arm fat area (Wolfe et al., 1994).
Based on weight for age and triceps fatfold > 75" NCHS percentile.

Based on BMI >=85" percentile on CDC growth charts. CDS’s definition for “at risk of overweight.”
Assessed using two measures: BMI >90" percentile and arm fat area > 90th percentile in NHANES | and 1.
Significance of differences not tested/not reported (samples too small).

O N O O b~ W N
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fat). Participation was defined on the basis of chil-
dren’s average weekly participation from first grade
through the current school year. The analysis, which
did not control for selection bias, found that older par-
ticipants weighed more and had greater mean triceps
skinfold measurements than comparably aged nonpar-
ticipants. These findings are difficult to interpret, how-
ever, because the authors did not provide information
on whether program participants were closer to age-
standardized norms than nonparticipants (Rush, 1984).
Thus, it is not clear whether the findings suggest a
health benefit or risk. If, for example, children tended
to be underweight for their age or stature, greater
weight and fatness among participants could be con-
sidered a benefit. On the other hand, if children tended
to be overweight for age or stature, these findings
would not be considered beneficial.

A more recent study by Wolfe et al. (1994) obtained
similar results and reported them in a more easily inter-
preted manner. The authors assessed the prevalence of
overweight in elementary school children in New York
State, using BMI and measures of triceps skinfold and
arm fat area. Data were compared with national refer-
ence data for 1974 and 1980. NSLP participants were
defined on the basis of a parent report that the child “eats
school lunch.” The authors concluded that overweight
was a problem among elementary school students in
New York State, and that students who ate the school
lunch tended to be fatter than those who did not.

Wolfe and her colleagues made no attempt to assess or
control for selection bias, a critical consideration in
estimating the impact of a feeding program on weight
status. Thus, these results indicate that NSLP partici-
pants in New York State were more overweight than
nonparticipants. They do not, however, indicate that
these differences are the result of NSLP participation.
It is possible, for example, that overweight children
chose to participate in the NSLP more often than
nonoverweight children.

A recent study by Jones et al. (2003) looked at the rela-
tionship between food security, participation in FANPS,
including the NSLP, and the risk of overweight. The
authors used data from the 1997 Panel Study of
Income Dynamics (PSID) Child Development
Supplement to examine the risk of overweight among
children ages 5-12 in low-income households (income
<185 percent of poverty). Risk of overweight was
defined as BMI at or above the 85" percentile. This
cutoff is routinely used to identify children who are
considered to be “at risk” of becoming overweight

Economic Research Service/USDA

(CDC, 2003). As used by Jones et al. (2003), it also
includes children who are considered to be overweight
(BMI at or above the 95th percentile) (CDC, 2003).
Weights were reported by primary caregivers and
heights were measured by field interviewers. The
authors indicate that approximately 86 percent of the
children had been weighed within the preceding month
and that 16 percent of caregivers had to estimate
weight because they had no recent reference point.

The analysis assessed the likelihood of being at risk of
becoming overweight among children living in food-
secure and food-insecure households, while controlling
for participation in a number of FANPs and other rele-
vant characteristics. Results showed that NSLP partici-
pation did not affect the likelihood that males would
be at risk of becoming overweight, regardless of
whether they lived in food-secure or food-insecure
households. The likelihood of being at risk of becom-
ing overweight was also unaffected by NSLP partici-
pation status among females in food-secure house-
holds. Among females in food-insecure households,
however, those who participated in the NSLP had 71-
percent reduced odds of being at risk of becoming
overweight, compared with those who did not partici-
pate. The authors offer no explanation for the apparent
protective effect of NSLP participation among food-
insecure females and suggest that more research is
needed to understand the relationship between income,
food security, FANP participation, and weight status.

It is doubtful that cross-sectional studies can adequately
address questions about program impacts on children’s
weight and height. Indeed, researchers who attempted
to assess the impact of the WIC program on these out-
comes concluded that a longitudinal study with serial
measurements was essential (Puma et al., 1991).

Nutritional Biochemistries

Four of the studies identified in the literature search
examined impacts of the NSLP on nutritional bio-
chemistries. Researchers examined measures of iron
status (hemoglobin and/or hematocrit) and/or choles-
terol levels. Only Hoagland (1980) used a national
dataset in assessing these outcomes. The three smaller,
local studies used the “participants, before vs. after”
design (essentially a longitudinal design with a single
followup measurement), which is preferable to the
“participant vs. nonparticipant” design for assessing
impacts on biological variables. With the exception of
the recent study by Kandiah and Peterson (2001), stud-
ies are based on data from the 1970s. None of the
studies reported a significant NSLP effect.
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Iron

Analyzing children’s hemoglobin and hematocrit val-
ues from NHANES-I, Hoagland (1980) found no sig-
nificant differences between NSLP participants and
nonparticipants. Working with a sample of children
from four schools in Baltimore, Paige (1972) found no
effects on hematocrit levels or on a composite variable
that reflected both growth status and iron status.
Emmons and colleagues (1972) found so few students
with low iron status that they did not test the signifi-
cance of differences between groups.

Cholesterol

Hoagland (1980) also used NHANES-I data to assess
children’s cholesterol levels. He found no significant
difference between NSLP participants and nonpartici-
pants. In the same analysis, Hoagland attempted to
look for differences in biochemical indicators of pro-
tein-calorie malnutrition. Finding no abnormal levels
of serum albumin in the sample, however, he conclud-
ed that these measures were not useful for assessing
NSLP health impacts.

Kandiah and Peterson (2001) examined total choles-
terol and LDL cholesterol levels in a group of 30 chil-
dren and adolescents ages 11-15. The sample was lim-
ited to students who ate NSLP meals at least three
times per week. Baseline levels were compared with
followup levels measured 4 months later. Results
showed that both total cholesterol and LDL cholesterol
levels decreased significantly over the 4-month period.
This was true for students who ate NSLP lunches as
well as those who ate both breakfast and lunch. Rather
than attribute these changes to a positive impact of the
NSLP, the authors concluded that changes in choles-
terol levels over time were due to hormonal fluctua-
tions associated with puberty. No information was pro-
vided on the protocol used in collecting students’
blood samples (for example, whether students were
fasting when bloods were drawn and for what period
of time) or on the reliability of the measures obtained.

Household Food Expenditures

Assessment of household food expenditures can pro-
vide information on the extent to which receipt of
NSLP meal benefits increases the value of food avail-
able to families.% Potentially, the NSLP meal benefit

92Food expenditure data have also been used to evaluate the success of the
NSLP in meeting its second objective: encouraging the consumption of
domestic agricultural products. The program is considered efficient in meeting
its agricultural support goals if most of the NSLP subsidy is spent on food and
little is diverted to nonfood expenditures (Radzikowski and Gale, 1984).
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will be an addition to total household food expendi-
tures. However, its value may be partly offset if the
household reduces some food expenditures because of
the availability of the subsidized lunch—if, for exam-
ple, money that would have been spent to purchase
lunch for the student is applied to nonfood uses.

Two of the three studies that examined impacts on
household food expenditures were based on data collect-
ed for the NESNP. Wellisch and her colleagues (1983)
reported a dollar-for-dollar increase in the value of food
available to participating households as a result of partic-
ipation in the NSLP. Long (1991) reanalyzed the
NESNP data, using only the sample of students who
attended schools that offered the NSLP and adjusting for
selection bias, and obtained somewhat different results.
She found that the overall impact of NSLP participa-
tion was to increase household food expenditures, but
she estimated that each additional NSLP benefit dollar
reduced other food expenditures by about $0.61, for a
net addition of $0.39 to the value of food expenditures
on behalf of the household. Long’s results were compa-
rable to those of West and Price (1976), who evaluated
the impact of free school lunches on household food
expenditures for a sample of children ages 8-12 in
Washington State.

West and Price (1976) and Wellisch et al. (1983) both
found somewhat larger supplementation effects for
Black than White households. Supplementation was also
somewhat greater for Hispanic households, but the effect
was not statistically significant. Long’s reanalysis of the
NESNP data did not include subgroup analyses.

Summary

The body of research reviewed in this chapter indi-
cates that, prior to implementation of the SMI, the
NSLP had a significant impact on the dietary intake of
school-age children and adolescents. There is strong
evidence that the program increased children’s intakes
of selected vitamins and minerals at lunch (vitamin
B, riboflavin, calcium, phosphorus, magnesium, and
zinc), and the strongest available evidence suggests
that these effects persisted over 24 hours. Because of
limitations in the dietary assessment methodologies
used, it is not possible to determine whether NSLP
participants were more likely than nonparticipants to
have adequate intakes of these vitamins and minerals.

There is also convincing evidence that, prior to the
SMI, NSLP participants consumed less carbohydrate
and more fat and saturated fat (as a percentage of total
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food energy) than nonparticipants, both at lunch and
over 24 hours. The strongest available evidence sug-
gests that the difference in carbohydrate intake was
due to decreased consumption of added sugars among
NSLP participants.

Finally, the available evidence indicates that, prior to
the SMI, NSLP participation had no significant effect
on intake of sodium or cholesterol. NSLP participation
was associated, however, with a significantly greater
intake of dietary fiber, both at lunch and over 24 hours.

Evidence from the SNDA-II study demonstrates that,
even in the early stages of the SMI, schools had made
significant progress in decreasing the fat and saturated
fat content of school lunches and in increasing the car-
bohydrate content. Since SNDA-II data were collected
(the 1998-99 school year), efforts have continued at
the Federal, State, and local levels to make school
lunches consistent with SMI standards for these nutri-
ents. In addition, there has been increased emphasis on
nutrition education for school-age children to promote
acceptance and consumption of healthier school meals.

Consequently, the current impact of the NSLP on stu-
dents’ intakes of total fat, saturated fat, and carbohy-
drates is unknown and can only be answered with new
research. The same can be said of the program’s
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impacts on vitamin and mineral intakes. However, evi-
dence from SNDA-II suggests that changes in the
macronutrient profile of school lunches has been
achieved without compromising overall vitamin and
mineral content. In fact, lunches offered in 1998-99
provided significantly greater amounts of vitamin A,
vitamin C, calcium, and iron than lunches offered in
1991-92.

With the exception of impacts on household food
expenditures, the existing evidence is too limited to
support conclusions about whether NSLP participation
affects other nutrition- and health-related outcomes.
There is limited, but reasonably strong, evidence that
NSLP participation increases total household food
expenditures. However, the available data are quite
dated (the most recent were collected in the early
1980s).

Clearly, there is a critical need for an updated study of
the NSLP and its impacts on children. To provide a
comprehensive picture of how the NSLP influences
children’s food and nutrient intakes, future studies will
need to differentiate between the multiple sources of
foods and beverages available at school (reimbursable
meals, a la carte purchases, vending machines, snack
bars, etc.).
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Chapter 6
School Breakfast Program

The School Breakfast Program (SBP) began as a pilot
program in 1966. The intent was to provide breakfast at
school to children from poor areas who may not have
eaten breakfast at home, and to children in rural areas
who ate an early breakfast, did chores, and then arrived
at school hungry after traveling long distances (Devaney
and Stuart, 1998). The program was modeled after the
National School Lunch Program (NSLP), which had
been in existence for some 20 years when the SBP was
established. The combination of the NSLP and SBP was
intended to provide “a coordinated and comprehensive
child food service [program] in schools” (P.L. 89-842).

Schools that participate in the SBP provide breakfasts
to children, regardless of household income. Schools
receive Federal reimbursements for each meal served,
with higher reimbursements for meals served free of
charge or at a reduced price to children from low-
income families. In FY 2002, more than 8 million chil-
dren participated in the SBP on an average school day.
Approximately 1.4 billion meals were served, at a total
Federal cost of $1.6 billion (U.S. Department of
Agriculture (USDA), Food and Nutrition Service
(FNS), 2003a).

Program Overview

The SBP was authorized by the Child Nutrition Act of
1966 (P.L. 89-842).% Greater Federal subsidies were
offered for schools identified as having a “severe need”
as a way of encouraging participation by schools in low-
income areas (which tended to have higher operating
costs). Congress authorized the SBP as a permanent pro-
gram in 1975. While the program continued to provide
greater subsidies to schools in areas of severe need, the
authorizing legislation declared that the SBP was target-
ed to “all schools where it is needed to provide adequate
nutrition for all children in attendance” (P.L. 94-105).

In 1989, the Child Nutrition Act was amended with the
specific intention of expanding the availability of the
SBP in the Nation’s schools. The Secretary of
Agriculture was required to award startup grants,
administered through State agencies, to “a substantial

93Much of the text in the program overview section also appears in
another report prepared by Abt Associates Inc. (McLaughlin et al., 2002).
A preliminary draft of this chapter was used in preparing that report.
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number of States” on a competitive basis. The grants,
which were targeted toward school districts that served
large proportions of low-income children, were funded
at a level of $3 million in 1990. The funds were to be
used to help cover nonrecurring costs associated with
initiating the SBP.%* Since 1989, the size of the SBP
has more than doubled, increasing from 3.8 million
breakfasts per day in FY 1989 to 8.1 million breakfasts
per day in FY 2002 (USDA/FNS, 2003a).

The SBP operates in essentially the same manner as the
NSLP (see chapter 5). The program is administered by
FNS at the Federal level and by school food authorities
(SFASs) at the local level. SFASs receive cash reimburse-
ments for each meal served (commodities are tied to the
NSLP). For the 2002-03 school year, the basic subsidies
were $1.17 for free breakfasts, $0.87 for reduced-price
breakfasts, and $0.22 for breakfasts served to children
who purchased meals at the full price (referred to as
“paid meals™).% Children eligible for reduced-price
breakfasts cannot be charged more than $0.30 per
breakfast. SFAs set their own prices for full-price/paid
breakfasts, but must operate their school meal service
program on a nonprofit basis (USDA/FNS, 2003b). Of
the 1.4 billion breakfasts served in FY 2002, 83 per-
cent were served to children who received their meals
free or at a reduced price (USDA/FNS, 2003a).

Program Use

In comparison with the NSLP, the SBP is available to
fewer children and student participation rates are lower.
The SBP is offered in approximately 78 percent of the
schools and institutions that offer the NSLP (USDA/
FNS, 2003b and USDA/FNS, 2003c). Using data from
the first School Nutrition Dietary Assessment Study
(SNDA-I), Rossi (1998) found that in schools where the
SBP was available, only 78 percent of children who
were eligible for free or reduced-price breakfasts were
certified to receive meal subsidies. And of those certi-
fied, only 37 percent participated in the breakfast pro-
gram. The combined effect was that at the time the

94Changes made by the Personal Responsibility and Work Opportunity
Reconciliation Act of 1996 (PRWORA,; Public Law 104-193) eliminated
this grant program.

9Reimbursement rates are higher for Hawaii and Alaska. In addition,
schools that operate in high-poverty areas may qualify for “severe-need”
reimbursement. In the 2002-03 school year, severe-need schools could receive
up to an additional $0.23 for free and reduced-price breakfasts.
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SNDA-I data were collected (1991-92 school year),
only 29 percent of children eligible for free and
reduced-price breakfast were eating school breakfasts.

Findings from more recent studies are similar. The sec-
ond School Nutrition Dietary Assessment Study
(SNDA-II), completed in the 1998-99 school year,
found that 22 percent of children in SBP schools par-
ticipated in the program on an average day (compared
with 60 percent for the NSLP) (Fox et al., 2001).
Students approved for free meals participated in the
SBP at a higher rate (39 percent) than students
approved for reduced-price meals (20 percent) or stu-
dents who purchased full-price meals (8 percent).
Participation was greatest in elementary schools (26
percent) and lowest in high schools (11 percent).

A USDA-sponsored study found that a major factor
affecting application and participation decisions related to
the NSLP and SBP was the perceived stigma of receiving
free or reduced-price school meals (Glantz et al., 1994).
This was found to be more of an issue for the SBP and
for secondary school students than for the NSLP and ele-
mentary school students. Study findings suggested that
parents and older students believed that receiving free or
reduced-price meals labeled students as poor and set
them apart. While program regulations require school dis-
tricts to ensure that children approved for free and
reduced-price meals are not overtly identified, the percep-
tion was that simply eating a school breakfast carries a
stigma, regardless of one’s income status.

Several other factors have been identified as potential
barriers to SBP participation. These include scheduling
(when breakfast is served relative to the official start
of the school day), meal prices, competing a la carte
offerings, bus/transportation issues, lack of time to eat,
lack of space, and student preferences for other foods
(Reddan et al., 2002; Rosales and Jankowski, 2002;
Project Bread, 2000).

Offering a free breakfast to all school children, regard-
less of family income, is viewed as a promising vehi-
cle for increasing participation in the SBP. Under
existing Federal regulations, schools may eliminate the
burden of determining eligibility for meal benefits and
provide all meals free of charge. Under Provisions 2
and 3 of the National School Lunch Act (which govern
both the NSLP and the SBP), schools are reimbursed
at established rates for a 4-year period.?® During this

93chools may operate under Provisions 2 or 3 for one or both meal pro-
grams. Currently, more schools operate under these provisions for the SBP
than for the NSLP (USDA, FNS, Office of Analysis and Evaluation, 2004).
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period, breakfasts and lunches are offered to all stu-
dents free of charge and schools do not have to con-
duct free and reduced-price certifications. State agen-
cies may grant subsequent 4-year extensions if there
has been no substantial change in the income level of a
school’s target population (USDA/FNS, 2003d).
School districts are responsible for costs in excess of
Federal reimbursements. In the 1999-2000 school year,
an estimated 3,154 schools (3.8 percent of all schools)
used either Provision 2 or 3 (Abraham et al., 2002).

Some States require that all schools, or schools with a
specific proportion of low-income students, participate
in the SBP. According to the Food Research and Action
Center (FRAC), 37 of the 50 States had their own leg-
islative requirements related to the SBP in the 2002-03
school year, and/or provided funding for school break-
fasts (Food Research and Action Center, 2003).
Twenty-five States had laws mandating that specific
schools participate in the SBP, and 22 States provided
some type of funding.®” Three States (lllinois,
Maryland, and Massachusetts) provided State funding
for so-called “universal-free” school breakfast in cer-
tain schools. In these schools, breakfasts are provided
free to all children regardless of household income. In
addition, North Carolina provided funding for univer-
sal-free school breakfasts for kindergarten students.*®

The idea of providing universal-free school breakfasts
became increasingly popular in the 1990s. Several States
and school districts implemented demonstrations to
test the feasibility and impact of such programs. Early
results indicated that universal-free breakfasts substan-
tially increased participation. Program evaluators also
reported positive effects on tardiness, absentee rates,
academic achievement, and related outcomes.
However, because most of the demonstrations were
small, used nonexperimental designs, and had other
design and/or data limitations, these findings were
considered tentative (McLaughlin et al., 2002).

To obtain a more scientifically sound assessment of
the potential impacts of providing universal-free
school breakfasts, Congress authorized the School
Breakfast Program Pilot Project (SBPP) in 1998 (P. L.
105-336). This 3-year demonstration project, adminis-
tered by FNS, includes a comprehensive evaluation of
both the implementation and impact of a universal-free

9"Counts are not mutually exclusive. Some States provide no funding
and/or have no mandates.

9BMinnesota also provided universal-free breakfast funding from 1999 to
2002. However, the statute that granted the funding was repealed by the State
legislature in 2003.
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Chapter 6: School Breakfast Program

school breakfast program. The project began in the
2000-01 school year and ended at the end of the 2002-
03 school year. Results from the first year of imple-
mentation, including information on impacts on a vari-
ety of student outcomes, were published in late 2002
(McLaughlin et al., 2002). A final report covering all 3
years of the pilot is expected in 2004.

Nutrition Standards

To be eligible for Federal subsidies, SBP meals must
meet defined nutrition standards. As described in
chapter 5, USDA launched the School Meals Initiative
(SMI) in 1995 to improve the nutritional quality of
school meals. Prior to the SMI, schools that participat-
ed in the SBP were required to follow a meal pattern
that specified the types and amounts of foods and bev-
erages to be offered to students of different ages. The
basic meal pattern, which was modeled after the NSLP
meal pattern, includes:

¢ Milk: 1 serving per meal
* Fruit, juice, or vegetables: 1 serving per meal

¢ Meat or meat alternate and bread or bread alternate:
2 servings total per meal.%

Under the SMI, new nutrient-based standards were
established for SBP meals. SMI nutrition standards
specify that breakfasts must provide, over the course
of a week, an average of 25 percent of students’ daily
requirements for energy (calories) and key nutrients
(calcium, iron, protein, and vitamins A and C).
Breakfasts must also be consistent with the Dietary
Guidelines for Americans recommendations for intake
of fat and saturated fat.1%

The Healthy Meals for Healthy Americans Act (P.L.
103-448) formally required that school meals be con-
sistent with the Dietary Guidelines and that schools
begin complying with SMI nutrition standards in the
1996-97 school year unless a waiver was granted by
the relevant State agency. The regulatory requirement
that school meals be consistent with the Dietary
Guidelines has been incorporated into the FNS strate-
gic plan. The current goal is that all schools will satis-
fy these standards by 2005 (USDA/FNS, 2000).

90ne serving from each category or two servings from one of the two
categories.

10Goals for sodium and cholesterol content are not included in SMI
nutrition standards; however, schools are encouraged to monitor levels of
these dietary components.
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The SNDA-I study demonstrated that, prior to the
SMI, breakfasts offered in the SBP were consistent
with SMI nutrition standards for key nutrients, but
were low in energy relative to defined Recommended
Energy Allowances (REAS), high in fat and saturated
fat, relative to Dietary Guidelines recommendations,
and high in sodium relative to the National Research
Council’s (NRC) recommendation (Burghardt et al.,
1993). Data from SNDA-II, collected in the 1998-99
school year (early in SMI implementation), showed
improvement in the nutritional profile of SBP meals.
Breakfasts offered in 1998-99 continued to meet stan-
dards for key nutrients, but were significantly lower in
total fat, saturated fat, and sodium than pre-SMI break-
fasts (Fox et al., 2001). Indeed, the average nutrient
profile of breakfasts offered in the1998-99 school year
was consistent with SMI nutrition standards for both
total fat and saturated fat. Breakfasts offered in ele-
mentary schools were also consistent with the NRC’s
recommendation for sodium, and breakfasts offered in
secondary schools all but met this standard (601 mil-
ligrams (mg) sodium, on average, compared with a
standard of 600 mg). On average, breakfasts continued
to fall short of the benchmark for energy content.%?

In the years since the SNDA-II data were collected,
efforts to implement the SMI nutrition standards have
continued at the Federal, State, and local levels.
Consequently, even this relatively recent data may not
provide an accurate picture of the nutrient content of
meals currently offered in the SBP.10?

The existing literature on SBP impacts needs to be
considered cautiously because program operations
changed substantially after most of the available re-
search was completed. The SMI and related initiatives
may have affected the meals offered to students and
students’ consumption of those meals. In addition, the
concerted efforts made in recent years to increase par-
ticipation in the SBP may have led to changes in the
characteristics of the children being served by the pro-
gram. This, in turn, may lead to changes in program

101For secondary school breakfasts, the difference between the mean ener-
gy content of pre-SMI and post-SMI breakfasts was statistically significant.

192The more recent Evaluation of the SBPP (McLaughlin et al., 2002)
assessed the nutrient content of SBP meals in elementary schools partici-
pating in the SBPP demonstration in the 2000-01 school year. However,
data from that study are not directly comparable to data from SNDA-I. The
SBPP analysis was based on the meals actually selected by students
(weighted nutrient analysis), while the SNDA-I and SNDA-II results dis-
cussed above were based on meals offered to students (unweighted nutrient
analysis). SNDA-II included both weighted and unweighted analyses. A
comparison of weighted analysis results from SNDA-II and the Evaluation
of the SBPP suggests that the fat and saturated fat content of SBP meals in
elementary schools has continued to decline.
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impacts. For these reasons, new research is essential to
understanding the nutrition- and health-related impacts
of the SBP as it operates today (Guthrie, 2003).

Research Overview

This review, like the other reviews in this report, focuses
on research that examined the impact of a federally
sponsored food and nutrition assistance program—in this
case the SBP—on health- and nutrition-related out-
comes. A related body of research focuses on the gen-
eral impacts of eating breakfast rather than the specific
impacts of participating in the SBP (eating an SBP
breakfast). Much of this research was conducted in
controlled environments or in developing countries, and
is not reviewed here. The interested reader can find
summaries of these and related studies in two other
reports (Jacobson et al., 2001; Briefel et al., 1999).

Relevant SBP research can be divided into two cate-
gories: (1) studies that looked at impacts on students’
dietary intakes and (2) studies that looked at impacts
on academic performance and related outcomes such
as attendance, tardiness, and behavior: A few studies
(see table 32) also examined impacts on height and/or
weight or nutritional biochemistries. (None found sig-
nificant effects.) The evaluation of the SBPP is the
only study to look at all of these outcomes concurrent-
ly. The following sections describe each body of
research and summarize key findings.

Impacts on Students’ Dietary Intakes

The literature search identified 14 studies that attempt-
ed to estimate SBP impacts on children’s dietary intake
(table 32). This includes two national evaluations that
included student-level measures—SNDA-1 and
NESNP (the National Evaluation of School Nutrition
Programs)—as well as a reanalysis of the SNDA-I data
(Group 1). (The third national evaluation conducted by
USDA—SNDA-11—did not collect student-level data).
Also included are four studies based on secondary
analysis of data from national surveys (Group II), five
State and local studies (Group I1), and two studies of
universal-free breakfast demonstrations (Group 1V).

The strongest available data on SBP impacts in this
area come from the SNDA-I study (Gordon et al.,
1995 and Devaney and Stuart, 1998) and from the
first-year report of the evaluation of the SBPP
(McLaughlin, 2002). SNDA-I is the most recent, com-
prehensive, and state-of-the-art study designed specifi-
cally to study the SBP. It included a nationally repre-
sentative sample of public and private elementary and

214 + Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

secondary schools and a nationally representative sam-
ple of students attending those schools. SDNA-I
researchers included statistical controls for selection
bias in their analysis. SNDA-I data are dated, however,
because they were collected before the SMI and before
recent initiatives to increase SBP participation.

Data from the SBPP are more recent—collected in
spring 2001—nbut they are not nationally representative
and are based on data from six school districts that
volunteered to participate in a universal-free breakfast
demonstration. The SBPP used a randomized experi-
mental design; however, the evaluation was designed
to assess the impact of a universal-free breakfast pro-
gram rather than the impact of the SBP, per se. The
main analyses completed for the first-year SBPP report
compared the entire treatment group (students in
schools where universal-free breakfast was available)
with the entire control group (students in schools
where the standard SBP was available). Results of
these analyses provide no information on the question
that is central to understanding the impact of the SBP:
Do the dietary (or other) outcomes of students who
participate in the SBP differ from those of students
who do not participate in the program?

However, SBPP researchers completed a separate
analysis that does provide some insight on this issue.
A statistical procedure was used to estimate impacts on
students who actually participated in the universal-
free school breakfast program. In the analysis of
dietary intakes, universal-free breakfast participation
was defined as consumption of a school breakfast on
the day dietary intake data were collected. The Bloom
correction (Bloom, 1984) was used to adjust the esti-
mate of the average impact on the entire treatment
group, based on the difference between the proportion
of students in treatment and control schools who ate
breakfast on a typical school day. Results provide
unbiased estimates of the impact of participating in
universal-free school breakfast.%® These findings are
suggestive of the impact of participating in the regular
SBP some 6 years after the SMI was launched.%*

A recent study by Gleason and Suitor (2001) also
deserves comment. This study used data from the

103For more information, see McLaughlin et al. (2002), chapter 4 and
appendices C and F.

104The characteristics of meals provided in universal-free breakfast pro-
grams are likely to be comparable to those provided in the regular SBP
(see McLaughlin et al., 2002). However, the characteristics and consump-
tion behaviors of students who choose to participate in universal-free
school breakfast and students who choose to participate in the regular SBP
may not be comparable.
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Table 32—Studies that examined the impact of the School Breakfast Program on students’ dietary intakes

Study Qutcome(s)

]
Data source

Data collection
method

Population
(sample size)

Design

Measure of
participation

Analysis method

Group I: National evaluations

Devaney and Likelihood Nationally Single 24-hour Children and Participant vs. Ate SBP breakfast Multivariate regression
Stuart (1998) of eating representative recall adolescents in nonparticipant on recall day with selection-bias
(SNDA-I) breakfast sample of grades 1-12 adjustment
students from (n=2,966)
329 public and
private schools
Gordon et al. Nutrient intake  Nationally _ Single 24-hour Children and_ Particip.ar)t VS. Ate SBP breakfast Multivariate regression
(1995) at breakfast representative recall adolescents in nonparticipant on recall day with selection-bias
(SNDA-I) and over 24 sample of grades 1-12 adjustment (nutrients)
hours students from (n=2,966)
i 329 public and Bivariate t-tests (foods
Food intake at private schools ( )
breakfast
Wellisch et al. Nutrient intake  Nationally Single 24-hour Children and Participant vs. Ate SBP breakfast Multivariate regression
(1983) at breakfast representative recall adolescents in nonparticipant and NSLP lunch on
(NESNP) and oyer 24 sample of grades 1-12 recall day (nonparti-
hours students from (n=2,180) cipants ate NSLP
276 public lunch only)
schools
Group lI: Secondary analysis of national surveys
Gleason and Nutrient intake ~ 1994-96 CSFII 2 nonconsecutive Children and Participant vs. Ate SBP breakfast Comparison of
Suitor (2001) at breakfast 24-hour recalls adolescents in nonparticipant on recall day regression-adjusted
and over 24 SBP schools means
hours ages 6-18
Food intake at (n=2,693)
breakfast and
over 24 hours
Basiotis et al. Nutrient intake ~ 1994-96 CSFII 2 nonconsecutive Low-income Participant vs. Ate SBP breakfast Multivariate regression
(1999) over 24 hours 24-hour recalls children ages nonparticipant on recall day
6-18 (sample

Food intake
over 24 hours

size not reported)

Nutrient intake
at breakfast
and over 24
hours

Devaney and
Fraker (1989)

1980-81 NESNP

Single 24-hour
recall

Children ages
5-10 (n=2,118)
and 11-21
(n=2,809)

Participant vs.
nonparticipant

Ate SBP breakfast
on recall day

Multivariate regression

See notes at end of table.
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Table 32—Studies that examined the impact of the School Breakfast Program on students’ dietary intakes—Continued

; Data collection Population Measure of
Study Qutcome(s) Data source method (sample size) Design participation Analysis method
Hoagland Nutrient intak% 1971-74 Single 24-hour Children and Participant vs. Ate school breakfast  Analysis of variance
(1980) over 24 hours HANES-I recall adolescents nonparticipant on recall day
ages 6-%1
(n=412)

Group llI: State and local studies

Bogalusa Heart
Study (1984-85
and 1987-88)

Single 24-hour
recall

Children age 10
(n=393)

Participant vs.
nonparticipant

Ate school breakfast
on recall day

Analysis of variance

Nicklas et al. Nutrient intake
(1993a) at breakfast

Nicklas et al. Nutrient intake
(1993b) over 24 hours

Bogalusa Heart
Study (1984-85
and 1987-88)

Single 24-hour
recall

Children age 10
(n=393)

Participant vs.
nonparticipant

Ate school breakfast
on recall day

Analysis of variance

Emmons etal.  Nutrientintake  All studentsin2  Single 24-hour Children in Participants, Took 70% or more Comparison of means
(1972) at breakfast school districts recall grades 1-4 before vs. after of school meals (type of statistical test not
and oyer 24 in rural New (n=844) offered during study  reported)
hours York State period
(1970-71)
Hunt et al. Nutrient intake 2 schools in Single 24-hour Children in Participant VS, 60% participation in  Analysis of variance
(1979) over 24 hours Compton, CA recall grades 3-6 nonparticipant SBP on days in
(1970-71) (n=555) school during
experimental period
Price et al. Nutrient intake  Students in 3 nonconsecutive Children ages Participant vs. Usually ate school Multivariate regression
(1978) over 24 hours schools/districts ~ 24-hour recalls, 8-12 (n=728) nonparticipant breakfast 4-5

in 8 regions in
Washington
State; Blacks
and Mexican-
Americans were
oversampled
(1971-73)

including 1 weekend
day

times/week

See notes at end of table.
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Table 32—Studies that examined the impact of the School Breakfast Program on students’ dietary intakes—Continued

; Data collection Population Measure of
Study Qutcome(s) Data source method (sample size) Design participation Analysis method
Group IV: Studies of universal-free breakfast
McLaughlin et  Nutrient intake 70 matched 24-hour recall, with Children in Randomized Ate universal-free Multivariate regression
al. (2002) at breakfast pairs of school second recall for grades 2-6 experiment bre%kfast on recall with Bloom correction to
and over 24 units in 86 school  subsample (usual (n=4,290) day assess impact on
hours districts intake) universal-free breakfast
Food intake at zi;tllc;%asr;ts (subgroup
breakfast ang . y
over 24 hours”
Cook et al. Nutrient intake  Elementary Single breakfast Children in Participant vs. Ate SBP breakfast Not well described.
(1996) at breakfast schools in recall grades 3-6 nonparticipant on recall day
Central Falls, Rl, (n=225)
matched with
schools in

Providence, Rl

1Data sources:
CSFIl = Continuing Survey of Food Intake of Individuals.
NHANES-I = First National Health and Nutrition Examination Survey.
NESNP = National Evaluation of School Nutrition Programs.
Also examined impacts on height and/or weight, but reported no significant findings.
The study compared SBP participants with students who did not have access to the SBP. Only three SBP participants were included in the sample.
Study compared intakes before and after introduction of free lunch (one district) and free lunch and breakfast (one district). Results reported for four different subgroups based on baseline
characteristics: nutritionally adequate, nutritionally needy, low-income (eligible for free lunch), not low income.
Study examined the effect of introducing a free breakfast program, comparing students in experimental school to control school that had no breakfast program.
School breakfast was not the main focus of the study. Only 20 children in the sample consumed a school breakfast.
8The study also examined impacts on BMI and food security and found no significant effects.
The study focused on students in grades 2-6. For sampling/matching purposes, schools with different grade configurations (e.g., K-2 and 3-5) were considered one unit. There were a total
of 73 treatment schools and 70 control schools.
The study’s main analysis compared outcomes for the entire treatment group with outcomes for the entire control group. Findings discussed in this report, however, are from a separate
analysis that estimated impacts on students who actually participated in universal-free breakfast on the day of the recall.

~N O O,
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Chapter 6: School Breakfast Program

1994-96 wave of the Continuing Survey of Food
Intakes by Individuals (CSFII) to study food and nutri-
ent intakes of SBP participants and nonparticipants.
Although well done and based on more recent data
than SNDA-I, this study is not as strong as either
SNDA-I or the evaluation of the SBPP, for at least two
reasons. First, the CSFII data are generalizable to the
U.S. population as a whole, but not to schoolchildren
specifically. Second, Gleason and Suitor did not
attempt to control for selection bias, presumably
because of the lack of relevant variables in the CSFII
dataset. Indeed, the authors caution that, because of
likely selection bias, the estimates presented in their
report should not be interpreted as estimates of SBP
impacts.

Impacts on the Likelihood That
Students Will Eat Breakfast

The overarching goal of the SBP is to provide break-
fast to children who might otherwise not eat before
starting the school day. The original analysis of the
SNDA-I data (Gordon et al., 1995) found that the like-
lihood that a child would eat breakfast before school
began was not significantly different for children in
schools that did and did not offer the SBP. About 12
percent of the children in each type of school ate no
breakfast. This analysis was flawed, however, because
it defined children who ate breakfast as those who
consumed at least 50 calories between the time of
waking and 45 minutes after the start of school, a
threshold that could include extremely small snacks.
As an example, an average-size sandwich cookie pro-
vides approximately 50 calories.

A reanalysis of the SNDA-I data, completed by
Devaney and Stuart (1998), considered three different
definitions of “breakfast.” Each definition was based
on foods consumed between waking and 45 minutes
after the start of school and included foods consumed
at home and at school. The three definitions were:

(1) Consumption of any food or beverage
(except water).

(2) Consumption of food or beverages that con-
tributed more than 10 percent of the REA.

(3) Consumption of food or beverages from at least
two of five major food groups PLUS more than
10 percent of the REA.

Results of this analysis indicated that, for the student
population as a whole, the availability of the SBP had

218 «+ Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

no significant impact on the likelihood of breakfast
consumption, regardless of the definition used. Among
students from low-income households, however, avail-
ability of the SBP was associated with a significantly
greater likelihood that students would eat a more sub-
stantial breakfast, (a breakfast that satisfied definition
2 or 3). At the same time, availability of the SBP made
it significantly less likely that low-income students
would consume a nominal breakfast (a breakfast that
provided 10 percent or less of the REA).% These
results, summarized in table 33, suggest that, at the
time the SNDA-I data were collected, the primary
objective of the SBP was being met. That is, low-
income students were more likely to eat breakfast if
the SBP was available in their school. %

Impacts on Dietary Intake

Table 34 summarizes results of studies that compared
dietary intakes of SBP participants and nonparticipants
at breakfast. (As noted previously, the evaluation of
the SBPP (McLaughlin et al., 2002) actually compared
intakes of participants and nonparticipants in schools
where universal-free breakfasts were available). Table
35 provides comparable data for intakes over 24 hours.
Both tables are divided into five sections: food energy

105The results differed slightly for elementary and secondary school stu-
dents. For those in secondary school, a significantly greater likelihood of
breakfast consumption was observed only for the most stringent breakfast
definition (2 food groups and more than 10 percent of the REA).

106The Evaluation of the SBPP (McLaughlin et al., 2002) assessed the
impact of a universal-free breakfast program on the likelihood that students
would eat breakfast. These data are not included in this review because
they have limited applicability to the regular SBP, where free breakfasts are
available only to students who are certified to receive that benefit.

Table 33—Low-income students' breakfast
consumption patterns by SBP availability

Type of breakfast consumed

Any food Food from
or beverage: two food
groups
<10% >10% plus
SBP availablility None REA REA  >10% REA
Percent
SBP available 12.5 13.0* 6.1* 67.4*
SBP not available 13.3 22.8 8.6 54.8
Notes: *SBP vs. non-SBP difference is statistically significant

(p<0.01).

REA = Recommended Energy Allowance.

Results reported are for elementary students. For secondary
students, a significantly greater likelihood of breakfast consumption
was observed only for the most stringent definition (two food groups
and >10 percent of REA).

Source: Devaney and Stuart (1998), reanalysis of data from
SNDA-I (Gordon et al., 1995).
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Table 34—Findings from studies that examined the impact of the School Breakfast Program on students’ dietary intakes at breakfast

Qutcome

Significant impact

No significant impact

Significant impact

Participants consumed more

Participants consumed
more/same

Participants consumed less

Participants consumed less

Food energy and macronutrients

Food energy

Gleason (2001) [national]

Cook (1996) [1 city]

Gordon (1995) [national]

Nicklas (1993a) [1 city]

Devaney (1989) [national]
{5to 10}

McLaughlin (2002) [6 districts]
Devaney (1989) [national]
{11 to 21}

Protein Cook (1996) [1 city] McLaughlin (2002) [6 districts]
Gordon (1995) [national] Gleason (2001) [national]
Nicklas (1993a) [1 city]
Wellisch (1983) [national]
Carbohydrates Nicklas (1993a) [1 city] McLaughlin (2002) [6 districts] Gordon (1995) [national]
Gleason (2001) [national]
Fat Cook (1996) [1 city] Gleason (2001) [national] McLaughlin (2002) [6 districts]

Nicklas (1993a) [1 city]

Gordon (1995) [national]

Saturated fat

Gleason (2001) [national]

Gordon (1995) [national]

McLaughlin (2002) [6 districts]
Nicklas (1993a) [1 city]

Vitamins
Vitamin A Cook (1996) [1 city] McLaughlin (2002) [6 districts] Devaney (1989) [national] Wellisch (1983) [national]
Emmons (1972) [2 districts] Gleason (2001) [national] {5to 10} Devaney (1989) [national]
{nutritionally needy} Gordon (1995) [national] {11 to 21}

Vitamin B, Cook (1996) [1 city] McLaughlin (2002) [6 districts] Gleason (2001) [national] Wellisch (1983) [national]
Gordon (1995) [national] Devaney (1989) [national]

Vitamin B, Gleason (2001) [national] McLaughlin (2002) [6 districts]
Gordon (1995) [national]

Vitamin C Gleason (2001) [national] McLaughlin (2002) [6 districts]

Emmons (1972) [2 districts]
{low-income}

Gordon (1995) [national]

See notes at end of table.
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Table 34—Findings from studies that examined the impact of the School Breakfast Program on students’
dietary intakes at breakfast—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Vitamin E Gleason (2001) [national]
Folate McLaughlin (2002) [6 districts] Gleason (2001) [national]
Gordon (1995) [national]
Niacin Hunt (1979) [2 schools] McLaughlin (2002) [6 districts] Gleason (2001) [national] Wellisch et al. (1983) [national]
Gordon (1995) [national]
Riboflavin Gleason (2001) [national] McLaughlin (2002) [6 districts]
Gordon (1995) [national]
Emmons (1972) [2 districts]
{low-income}
Thiamin McLaughlin (2002) [6 districts] Wellisch et al. (1983) [national]
Gleason (2001) [national]
Gordon (1995) [national]
Minerals
Calcium McLaughlin (2002) [6 districts]
Gleason (2001) [national]
Cook (1996) [ 1 city]
Gordon (1995) [national]
Devaney (1989) [national]
Wellisch (1983) [national]
Emmons (1972) [2 districts]
{all incomes}
Iron Cook (1996) [ 1 city] McLaughlin (2002) [6 districts] Gleason (2001) [national] Devaney (1989) [national]
Gordon (1995) [national] Wellisch (1983) [national]
Magnesium Gleason (2001) [national] McLaughlin (2002) [6 districts]

Gordon (1995) [national]
Devaney (1989) [national]
Wellisch (1983) [national]

See notes at end of table.
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Table 34—Findings from studies that examined the impact of the School Breakfast Program on students’
dietary intakes at breakfast—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Phosphorus McLaughlin (2002) [6 dist1ricts]

Gleason (2001) [national]

Gordon (1995) [national]

Wellisch (1983) [national]
Zinc Gleason (2001) [national]

McLaughlin (2002) [6 districts]
Gordon (1995) [national]

Other dietary components

Cholesterol Gleason (2001) [national] McLaughlin (2002) [6 districts]
Gordon (1995) [national] Devaney (1989) [national]
Nicklas (1993a) [1 city]

Fiber Gleason (2001) [national] McLaughlin (2002) [6 districts]

Sodium Gleason (2001) [national] Gordon (1995) [national] McLaughlin (2002) [6 districts]

Nicklas (1993a) [1 city]

Added sugars

Nicklas (1993a) [1 city]

McLaughlin (2002) [6 districts]

Gleason (2001) [national]

Food group servings

Dairy

McLaughlin (2002) [6 districts]
Cook (1996) [1 city]
Gordon (1995) [national]

Gleason (2001) [national]

Fruits

McLaughlin (2002) [6 districts]
Gleason (2001) [national]
Cook (1996) [1 city]

Gordon (1995) [national]

Grains

Gordon (1995) [national]

Cook (1996) [1 city]

Gleason (2001) [national]
{non-whole grains}

McLaughlin (2002) [6 districts]
Gleason (2001) [national]
{total grains}

Gleason (2001) [national]
{whole grains}

See notes at end of table.
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Table 34—Findings from studies that examined the impact of the School Breakfast Program on students’
dietary intakes at breakfast—Continued

Significant impact No significant impact Significant impact
Participants consumed
Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Meat Gordon (1995) [national] Gleason (2001) [national] McLaughlin (2002) [6 districts]
Vegetables McLaughlin (2002) [6 districts]

Gleason (2001) [national]
Gordon (1995) [national]

Notes: Cell entries show the senior author’'s name, the publication date, and the scope of the study (for example, national vs. 1 city or 1 State). Where findings pertain only to a specific
subgroup rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Findings for Gordon et al. (1995) are based on selection-bias-adjusted models. Authors note that results were essentially identical to results of standard regression model.

Findings for Cook et al. (1996) are based on comparisons between universal-free breakfast participants and nonparticipants in matched control schools (nutrients) and home-breakfast
consumers in universal-free schools (foods).

Wellisch et al. (1983) also assessed intakes of calcium and vitamin C. They found no difference between SBP participants and nonparticipants, but did not report point estimates.

Findings for Emmons (1972) are based on comparison of intakes before and after introducing free lunch and free lunch and breakfast programs. Differences reported as significant are
those where pre/post difference was significant for district in which both breakfast and lunch were introduced, but not in the district where only lunch was introduced. The study assessed
impacts in four subgroups (see table 33). Only significant findings are reported here.
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Table 35—Findings from studies that examined the impact of the School Breakfast Program on students’ dietary intakes over 24 hours

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same

Participants consumed less

Participants consumed less

Food energy and macronutrients

Food energy Gleason (2001) [national]
Gordon (1995) [national]
Nicklas (1993b) [1 city]

Hoagland (1980) [national]

Hunt (1979) [2 schools]

McLaughlin (2002) [6 districts]
Devaney (1989) [national]

Protein Gordon (1995) [national] McLaughlin (2002) [6 districts]
Nicklas (1993b) [1 city] Gleason (2001) [national]
Hoagland (1980) [national] Hunt (1979) [2 schools]
Carbohydrates McLaughlin (2002) [6 districts] Gleason (2001) [national] Nicklas (1993b) [1 city]
Hunt (1979) [2 schools] Gordon (1995) [national]
Fat Nicklas (1993b) [1 city] Gleason (2001) [national] McLaughlin (2002) [6 districts]

Basiotis (1999) [national]
Gordon (1995) [national]
Hunt (1979) [2 schools]

Saturated fat Basiotis (1999) [national] Gleason (2001) [national]

Gordon (1995) [national]

McLaughlin (2002) [6 districts]

Nicklas (1993b) [1 city]

Vitamins
Vitamin A McLaughlin (2002) [6 districts] Gleason (2001) [national] Devaney (1989) [national] {5-10}
Devaney (1989) [national] {11-21}  Gordon (1995) [national]
Hoagland (1980) [national] Hunt (1979) [2 schools]
Vitamin B, Gordon (1995) [national] McLaughlin (2002) [6 districts] Devaney (1989) [national] {11-21}
Gleason (2001) [national]
Devaney (1989) [national] {5-10}
Vitamin B, Gordon (1995) [national] McLaughlin (2002) [6 districts]
Gleason (2001) [national]
Vitamin C Gleason (2001) [national] Gordon (1995) [national] McLaughlin (2002) [6 districts] Hunt (1979) [2 schools]

Hoagland (1980) [national]
Price (1975) [1 State]

See notes at end of table.

Continued—
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Table 35—Findings from studies that examined the impact of the School Breakfast Program on
students’ dietary intakes over 24 hours—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Vitamin E Gleason (2001) [national]
Folate McLaughlin (2002) [6 districts] Gleason (2001) [national]
Gordon (1995) [national]
Niacin Hoagland (1980) [national] Gordon (1995) [national] McLaughlin (2002) [6 districts]
Gleason (2001) [national]
Hunt (1979) [2 schools]
Riboflavin Price (1975) [1 State] McLaughlin (2002) [6 districts] Hoagland (1980) [national]
Gleason (2001) [national] Hunt (1979) [2 schools]
Gordon (1995) [national]
Thiamin Gordon (1995) [national] Gleason (2001) [national] McLaughlin (2002) [6 districts]
Price (1975) [1 State] Hoagland (1980) [national] Hunt (1979) [2 schools]
Minerals
Calcium Gleason (2001) [national] Hoagland (1980) [national] McLaughlin (2002) [6 districts]
Gordon (1995) [national] Hunt (1979) [2 schools]
Devaney (1989) [national]
Wellisch (1983) [national]
Price (1975) [1 State]
Iron Hoagland (1980) [national] Gordon (1995) [national] McLaughlin (2002) [6 districts] Devaney (1989) [national] {5-10}
Gleason (2001) [national]
Devaney (1989) [national] {11-21}
Hunt (1979) [2 schools]
Magnesium Gordon (1995) [national] Gleason (2001) [national] McLaughlin (2002) [6 districts]
Wellisch (1983) [national] Devaney (1989) [national]
Phosphorus Gleason (2001) [national] McLaughlin (2002) [6 districts]

Gordon (1995) [national]
Wellisch (1983) [national]
Hoagland (1980) [national]
Price (1975) [1 State]

See notes at end of table.

Continued—
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Table 35—Findings from studies that examined the impact of the School Breakfast Program on
students’ dietary intakes over 24 hours—Continued

Significant impact

No significant impact

Significant impact

Participants consumed

Outcome Participants consumed more more/same Participants consumed less Participants consumed less
Potassium Nicklas (1993b) [1 city]
Zinc Gleason (2001) [national] McLaughlin (2002) [6 districts]

Gordon (1995) [national]

Other dietary components

Cholesterol Gleason (2001) [national] Basiotis (1999) [national] McLaughlin (2002) [6 districts]
Gordon (1995) [national] Devaney (1989) [national]
Nicklas (1993b) [1 city]

Fiber Gleason (2001) [national] McLaughlin (2002) [6 districts]

Sodium Nicklas (1993b) [1 city] Gleason (2001) [national] McLaughlin (2002) [6 districts]

Gordon (1995) [national]

Basiotis (1999) [national]

Added sugars Nicklas (1993b) [1 city]

McLaughlin (2002) [6 districts]

Gleason (2001) [national]

Food group servings

Dairy Gleason (2001) [national]
Basiotis (1999) [national]

McLaughlin (2002) [6 districts]
Hunt (1979) [2 schools]

Fruits Gleason (2001) [national]
Basiotis (1999) [national]

McLaughlin (2002) [6 districts]

Hunt (1979) [1 school]

Grains Gleason (2001) [national] McLaughlin (2002) [6 districts] Basiotis (1999) [national]
Hunt (1979) [2 schools]

Meat Gleason (2001) [national] McLaughlin (2002) [6 districts] Hunt (1979) [2 schools]

Basiotis (1999) [national]

Vegetables Basiotis (1999) [national] McLaughlin (2002) [6 districts]
Gleason (2001) [national]
Hunt (1979) [2 schools]

Soda Gleason (2001) [national]

See notes at end of table.

Continued—
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Table 35—Findings from studies that examined the impact of the School Breakfast Program on
students’ dietary intakes over 24 hours—Continued

Significant impact No significant impact Significant impact
Participants scored
Outcome Participants scored higher higher/same Participants scored lower Participants scored lower
Summary measures
Total HEI Basiotis (1999) [national]

Notes: Cell entries show the senior author's name, the publication date, and the scope of the study (for example, national vs. 3 schools). Where findings pertain only to a specific subgroup
rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

Wellisch et al. (1983) also assessed intakes of energy, protein, magnesium, vitamin A, vitamin By, niacin, thiamin, iron, and vitamin C. They found no significant effects but did not report
point estimates.

Price et al. (1978) also assessed intakes of energy, protein, calcium, phoshorus, iron, vitamin A, thiamin, riboflavin, and niacin. They reported no significant effects, but did not provide
point estimates.
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Chapter 6: School Breakfast Program

and macronutrients, vitamins, minerals, other dietary
components, and food group servings. The text follows
this general organization, but discusses findings for
vitamins and minerals in one section. As in all such
tables included in this report, results for each study are
reported using the primary author’s name. In the inter-
est of providing a comprehensive picture of the body
of research, both significant and nonsignificant results
are reported in tables 35 and 36 and in all other “find-
ings” tables. As noted in chapter 1, a consistent pattern
of nonsignificant findings may indicate a true underly-
ing effect, even though no single study’s results would
be interpreted in that way. Readers are cautioned, how-
ever, to avoid the practice of “vote counting,” or
adding up all the studies with particular results.
Because of differences in research design and other
considerations, findings from some studies merit more
consideration than others. The text discusses method-
ological limitations and emphasizes findings from the
strongest studies.

In this case, emphasis is given to findings from
SNDA-I (Gordon et al., 1995) for the reasons cited
previously. Findings from the evaluation of the SBPP
(McLaughlin et al., 2002) are considered to provide
some insight into potential changes in program impact
over time. To provide additional context for these
observations, data from the SBPP evaluation are con-
sidered in light of data from the SNDA-II study (Fox
et al., 2001).

Findings reported for SNDA-I are based on results of
regression models that controlled for selection bias using
an instrumental variables approach. The models used
are analogous to those used in assessing NSLP impacts
(see chapter 5). However, Gordon and her colleagues
found few substantive differences between results of
models that did and did not attempt to control for
selection into the SBP and noted that statistical tests
rejected the presence of selection bias. They appropri-
ately caveat this comment with the observation that the
available identifying variables were not strong predic-
tors of SBP participation. In estimating impacts on 24-
hour nutrient intake, models adjusted for self-selection
into the NSLP but not the SBP.

Energy and Macronutrients

Most studies completed prior to the implementation of
the SMI, including the SNDA-I study (Gordon et al.,
1995), found that SBP participants consumed more food
energy and protein at breakfast than nonparticipants
(table 34) and that this boost persisted over the course of

Economic Research Service/USDA

the day (table 35). Of the studies that examined both
breakfast and 24-hour intakes, only the Devaney and
Fraker (1989) reanalysis of NESNP data found that the
SBP increment in food energy was not maintained over
24 hours.

With regard to other macronutrients, SNDA-I found
that SBP participants consumed significantly less car-
bohydrates at breakfast than nonparticipants and,
although the differences were not significant, tended to
consume more fat and saturated fat, both at breakfast
and over 24 hours.

The evaluation of the SBPP (McLaughlin et al., 2002),
the only post-SMI study identified, found no signifi-
cant differences in energy and macronutrient intakes of
universal-free breakfast participants and nonpartici-
pants, either at breakfast or over 24 hours. Moreover,
the general trend was the reverse of the trend observed
in SNDA-I. That is, on average, point estimates for the
percentage of calories from fat and saturated fat were
lower for universal-free breakfast participants than
nonparticipants.

These results imply a change in the nutrient profile of
SBP meals over time. The suggested trend—that SBP
meals are lower in energy and protein and lower in fat
and saturated fat (as a percentage of total energy) than
they were at the time the SNDA-I data were collect-
ed—is consistent with findings from SNDA-I1I (Fox et
al., 2001). SNDA-II compared the nutrient content of
SBP breakfasts offered in 1998-99 with SBP break-
fasts offered in 1991-92 (SNDA-I).

Vitamins and Minerals

Among studies completed prior to the SMI, there is a
virtual consensus that the SBP increased students’
intakes of three minerals—calcium, phosphorus, and
magnesium—both at breakfast and, when assessed, over
the full day. There is also a consistent finding that the
SBP increased riboflavin intake at breakfast, but this
effect generally did not persist over the full day. All of
these nutrients (calcium, phosphorus, magnesium, and
riboflavin) occur in concentrated amounts in milk.

Findings from the Evaluation of the SBPP (McLaughlin
et al., 2002) are somewhat consistent with this picture,
but suggest that the current impact of school breakfast
on mineral intake is smaller than previously estimated
and that none of the impacts persist over 24 hours. In
the SBPP evaluation, universal-free breakfast partici-
pants were found to consume significantly more calci-
um and phosphorus at breakfast than nonparticipants,
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Chapter 6: School Breakfast Program

but neither of these differences persisted over 24
hours. Differences for magnesium and riboflavin were
not statistically significant for either time point. In
addition, the SBPP evaluation estimated usual daily
(24-hour) intakes and assessed the impact of universal-
free breakfast on the likelihood that students had ade-
quate intakes. No significant differences were found
between students who participated in universal-free
breakfast and those who did not.

Data from SNDA-II provide a potential explanation
for the apparent change in impact over time. SNDA-II
found that SBP breakfasts offered in 1998-99 provided
5-6 percent less calcium than breakfasts offered at the
time SNDA-I data were collected, although breakfasts
offered at both points in time more than satisfied the
program standard of providing one-fourth of children’s
daily calcium needs (Fox et al., 2001). This pattern
was observed for both elementary and secondary
schools. SNDA-I11 did not assess magnesium, phospho-
rus, or riboflavin content.

Other Dietary Components

SNDA-I (Gordon et al., 1995) found that SBP partici-
pants consumed more cholesterol and sodium than
nonparticipants (negative trends), both at breakfast and
over 24 hours. However, none of the differences were
statistically significant.

The SBPP evaluation (McLaughlin et al., 2002) found
that universal-free breakfast participants consumed
significantly less cholesterol than nonparticipants, both
at breakfast and over 24 hours. In addition, mean sodi-
um intakes were lower for universal-free breakfast par-
ticipants; however the difference was not statistically
significant. The SBPP evaluation also assessed fiber
intake and intake of added sugars. There was no sig-
nificant difference between universal-free breakfast
participants and nonparticipants for either measure.

The apparent shift in program impacts over time
implied by the SBPP data is consistent with data
from SNDA-II. SNDA-II found that SBP breakfasts
offered in 1998-99 were significantly lower in cho-
lesterol and sodium than breakfasts offered in 1991-
92 (Fox et al., 2001).

Food Intake

A few researchers have examined SBP impacts on
food consumption patterns. SNDA-I researchers
(Gordon et al., 1995) examined the percentage of stu-
dents that consumed one or more foods from specific
food groups at breakfast. Simple weighted tabulations

228 «+ Effects of Food Assistance and Nutrition Programs on Nutrition and Health / FANRR-19-3

were reported and the statistical significance of differ-
ences between groups was assessed using bivariate t-
tests. McLaughlin et al. (2002) and Gleason and Suitor
(2001) computed the number of Food Guide Pyramid
servings consumed by each child and assessed differ-
ences between groups using multivariate regressions.
Both analyses looked at breakfast consumption as well
as consumption over 24 hours.

Basiotis and his associates (1999) used data from the
1994-96 CSFII to compare scores for food-based com-
ponents of the Healthy Eating Index (HEI). These scores
are based on comparisons of Food Guide Pyramid
servings to age-specific recommendations. The paper
presents results of bivariate t-tests but reports that
results of multivariate analyses were consistent.

Findings from McLaughlin et al. (2002) provide the
strongest suggestive evidence of current SBP impacts.
These data indicate that universal-free breakfast partic-
ipants consumed significantly more servings of fruit and
dairy products at breakfast than nonparticipants, and
significantly fewer servings of meats and meat substi-
tutes. However, data on 24-hour intakes indicate that
all of these effects dissipated over the course of the day.

Impacts on School Performance and
Cognitive/Behavioral Outcomes

The most recent (and expanding) focus of the relevant
SBP literature considers impacts of eating school break-
fast on a variety of cognitive and behavioral outcomes
related to school performance. Characteristics of eight
studies identified through the literature review are
summarized in table 36. (As noted previously, research
conducted outside the United States or in controlled
environments has not been included in this review.) With
one exception (Meyers, 1989), these studies were done
to evaluate universal-free breakfast programs rather
than the actual SBP. Consequently, findings from these
studies provide, at best, suggestive evidence of poten-
tial SBP impacts. Because the SBP does not offer
breakfasts free of charge to all students, impacts
observed in demonstrations of universal-free breakfast
cannot be assumed to apply to the regular SBP.

Studies in this group used one of two approaches to
defining a comparison group. The approach used most
often was to compare schools that offered universal-
free breakfast (treatment schools) with matched
schools that offered the regular SBP (control schools).
The criteria used to match schools and the relative
comparability of the schools ultimately selected varied
across studies. Some studies used a pre/post design,
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Table 36—Studies that examined the impact of universal-free breakfast programs on school performance and behavioral/cognitive outcomes

Data collection

Population

Measure of

Study Qutcomes Data source method (sample size) Design participation Analysis method
Peterson etal.  Attendance, 455 schools in School records and  All children for Participant vs. Enrolled in Logistic regression
(2003) academic Minnesota standardized test attendance nonparticipant universal-free
achievement, (1998-2002) scores measures; SBP school
health, and children in
discipline grades 3 and 5
for academic
measures
(n=43,067)
McLaughlinet  Cognitive 70 matched School records and Children in Randomized Ate universal-free Multivariate regression
al. (2002) functioning, pairs of school standardized test grades 2-6 experiment breakfast on day of with Bloom correction to
attendance, units in 6 school  scores (n=4,290) measurement asses impact on
tardiness, districts ) (short-term universal-free breakfast
behavior (1999-2001) cognitive participants (subgroup
academic functioning) analysis)
achievement, c lati
studeqt health umu atlye .
status pa_rt|C|pat|on in
universal-free
breakfast over the
year (all otger
measures)
Murphy et al. Attendance 48 schools in School records and Al children in Participants, Enrolled in Analysis of variance
(2001a) and academic  Baltimore (1995- standardized test sample schools before vs. after, universal-free
achievement 2000) scores (n=not stated) separate SBP school
groups, plus

participants vs.
nonparticipants,
before and after

See notes at end of table.

Continued—
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Table 36—Studies that examined the impact of universal-free breakfast programs on
school performance and behavioral/cognitive outcomes—Continued

Data collection Population Measure of
Study Qutcomes Data source method (sample size) Design participation Analysis method
Murphy et al. Attendance, 55 schools in School records and  Varied by Participants, Enrolled in Analysis of variance;
(2001b) tardiness, Maryland standardized test outcome for before vs. after, universal-free bivariate t-tests
academic (1997-2000) scores both schools separate SBP school
achievement and students groups, plus
participants vs.
nonparticipants,
before and after
Murphy et al. Attendance, 30 schools in School records, All children in Participants, Frequency of eating  Analysis of variance
(2000) tardiness, Boston, MA standardized test sample schools before vs. after breakfast during 1
academic (1998-2000) scores, parent and (n=not stated) index week
achievement, student interviews
emotional
functioning
Murphy et al. Attendance, 1 school in School records and  Children in Participants, Frequency of eating  Logistic regression
(1998) psychological Baltimore; 2 parent, teacher, and grades (3-8 before vs. after breakfast during 1
measures, schools in student interviews (n=133) index week
academic Philadelphia
achievement (dates not
reported)
Cook et al. Attendance, All elementary School records Children in Participant vs. Enrolled in Not well described
(1996) tardiness schools in grades Pre-K-6 nonparticipant universal-free
Central Falls, R, (n=not reported) SBP school
matched with
schools in
Providence, Rl
(1994)
Meyerg etal. Attendance, 16 schools in School records and Children in Participant vs. Ate SBP on 3 of 5 Multivariate regression
(1989) tardiness, Lawrence, MA standardized test grades 3-6 nonparticipant days during 1
academic (1985-87) scores (n=1,023) selected week

achievement

during school year

1The study also examined impacts of BMI and food security and found no effects.
The study focused on students in grades 2-6. For sampling/matching purposes, schools with different grade configurations (e.g., K-2 and 3-5) were considered as one school unit. There
were a total of 73 treatment schools and 70 control schools.
The study’s main analysis compared outcomes for the entire treatment group with outcomes from the entire control group. Findings discussed in this report, however, are from a separate
analysis that estimated impacts based on students’ actual participation in universal-free breakfast. Impacts on short-term outcomes were estimated on the basis of participation on the day of
measurement and impacts on longer term outcomes were estimated on the basis of cumulative participation over the year.
For school-recorded data (maximum sample). Sample sizes varied for interview data (n=85) and teacher ratings (n=76).

5
The Meyers et al. study (1989) was not a study of universal-free breakfast. The study compared outcomes in schools that did and did not implement the SBP.
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Chapter 6: School Breakfast Program

where data collected before the implementation of uni-
versal-free breakfast was compared with data collected
after implementation.

In this research, impacts were generally measured on
the basis of group membership rather than on individ-
ual behavior. As discussed in the preceding description
of the SBPP evaluation, impact analyses generally
compared the entire treatment group (students in
schools where universal-free breakfast was available)
with the entire control group (students in schools
where the standard SBP was available). This is a much
less precise definition of participants and nonpartici-
pants than is used in the research that examined SBP
impacts on students’ dietary intake and limits the con-
fidence one can place in the findings, relative to poten-
tial impacts of the regular SBP.

As noted previously, however, the evaluation of the
SBPP included a separate analysis that compared uni-
versal-free breakfast participants and nonparticipants
on the basis of actual participation in the school break-
fast program. For analyses that focused on school-per-
formance outcomes, participation was defined on the
basis of either same-day or cumulative participation over
the implementation year, depending on the outcome.
This more precise definition of universal-free breakfast
participation, combined with the randomized design,
dictates that considerably more credence be given to
results of the SBPP study than to the other studies.

In interpreting these findings, however, it is important
to note that (1) breakfast skipping was low in SBP
schools; most children ate something for breakfast
either at school, home, or elsewhere and (2) findings
are based on data from the first year of a 3-year
demonstration and may not hold across all 3 years.

Key findings for all studies are summarized in table 37
and are discussed below, by outcome.

Attendance and Tardiness

Attendance and/or tardiness are important school per-
formance outcomes because they may serve as media-
tors of any effect breakfast consumption may have on
learning. If the presence of a breakfast program
encourages attendance and/or discourages tardiness,
the program may have a positive influence on school
performance simply by increasing the amount of time
students spend at school.

Five of the seven studies that looked at the effect of
universal-free school breakfast on attendance rates

Economic Research Service/USDA

reported a significant positive effect. Similarly, all five
of the studies that assessed impacts on tardiness found
significant reductions in tardiness at universal-free
schools. The stronger evaluation of the SBPP, which
used a randomized design and estimated impacts based
on cumulative program participation over the course of
the intervention year, found no significant differences
in attendance or tardiness.*%’

Academic Achievement

All of the studies in this group considered the impact
of offering universal-free breakfasts on academic

achievement. Most studies used standardized test scores
to assess impacts, although a few used student grades.

As table 37 clearly illustrates, results of the SBPP
evaluation stand in stark contrast to results of most of
the other studies. As noted earlier in this chapter,
USDA sponsored the evaluation of the SBPP to pro-
vide a scientifically sound study of this issue. Virtually
all of the other studies in this group are limited to one
geographic area (one city or State), most had small
sample sizes, and there was no consistency across
studies in the measures used to assess achievement.
Moreover, all of these studies are subject to problems
of selection bias because they used nonexperimental
designs. Finally, as Ponza and his colleagues (1999)
point out, the analyses used in many of these studies
are open to question because they did not adequately
control for clustering.

The SBPP evaluation does not suffer from the design
and measurement weakness that limit the other studies
in this group. As such, it provides definitive data on
the impact of universal-free breakfast participation.
The SBPP study compared gains in standardized test
scores for reading and math for universal-free break-
fast participants and nonparticipants (defined on the
basis of cumulative annual participation rates), and
found no significant differences.

Cognitive Functioning

The SBPP evaluation also examined the impact of
same-day participation in universal-free breakfast on
three different measures of cognitive functioning:
stimulus discrimination, digit span, and verbal fluency.
These measures assess students” memory and retrieval
skills as well as attentional abilities, and all three were
expected to be sensitive to the immediate effects, if

107Data on tardiness were not consistently available at the student and/or
school level.
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Table 37—Findings from studies that examined the impact of universal-free breakfast programs on
school performance and behavioral/cognitive outcomes

Outcome

Significant impact

No significant impact

Significant impact

Participants better

Participants better/same

Participants worse

Participants worse

Attendance

Murphy (2001a) [1 city]
Murphy (2000) [1 city]
Murphy (1998) [3 schools]
Cook (1996) [1 city]
Meyers (1989) [1 city]

Murphy (2001b) [1 State]

McLaughlin (2002) [6 districts]
Peterson (2003) [1 State]

Tardiness

Murphy (2001b) [1 State]
Murphy (2000) [1 city]
Murphy (1998) [3 schools]
Cook (1996) [1 city]
Meyers (1989) [1 city]

McLaughlin (2002) [6 districts]

Academic
achievement

Murphy (2000) 1 city
Murphy (2001a) [1 city]
Murphy (2001b) [1 State]
{school-wide scores}
Murphy (1998) [3 schools]
Meyers (1989) [1 city]

Peterson (2003) [1 State]
{3" grade math; 5" grade
math, reading, writing}

Murphy (2001b) [1 State]
{individual data}

McLaughlin (2002) [6 districts]

Peterson (2003) [1 State]
{3“ grade reading}

Behavior/
emotional
functionality

Murphy (2001b) [1 State]
{suspensions}

Murphy (2000) [1 city]

Murphy (1998) [3 schools]

Murphy (2001b) [1 State]
{office referrals}

McLaughlin (2002) [6 districts]
{other scales}

McLaughlin (2002) [6 districts]
{ability to focus and follow
instructions}

McLaughlin (2002) [6 districts]
{teacher-rated oppositional
scale}

Nurse
referrals/reported
health status

McLaughlin (2002) [6 districts]
Murphy (2001b) [1 State]

Notes: Cell entries show the senior author’'s name, the publication date, and the scope of the study (for example, national vs. 3 schools). Where findings pertain only to a specific

subgroup rather than the entire study population, the cell entry also identifies the subgroup {in brackets}.

Nonsignificant results are reported in the interest of providing a comprehensive picture of the body of research. As noted in Chapter 1, a consistent pattern of nonsignificant findings may
indicate a true underlying effect, even though no single study’s results would be interpreted in that way. Readers are cautioned to avoid the practice of “vote counting,” or adding up all the
studies with particular results. Because of differences in research design and other considerations, findings from some studies merit more consideration than others. The text discusses
methodological limitations and emphasizes findings from the strongest studies.

McLaughlin et al. (2002) also assessed impacts on short-term cognitive functioning and food security and found no significant effects.
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Chapter 6: School Breakfast Program

any, of breakfast consumption. The analysis revealed
only very minor differences between groups, and none
of the differences was statistically significant.

Other Outcomes

Studies of universal-free school breakfast have also
examined measures of student behavior and health.
The evaluation of the SBPP found a significant and
negative effect of universal-free breakfast participation
(defined on the basis of cumulative participation rates
over the demonstration year) on teacher-rated behav-
ioral opposition, but no effects on a variety of other
behavioral measures.

The evaluation of the SBPP also examined impacts of
universal-free breakfast participation on student health
status, Body Mass Index (BMI) (a measure of weight

status), and food security status. No significant effects
were reported.

Summary

The available research suggests that low-income students
are more likely to consume a substantial breakfast when
the SBP is available to them. Pre-SMI research indicated
that SBP participants had significantly higher intakes
of nutrients provided by milk (calcium, phosphorus,
magnesium, and riboflavin) at breakfast and/or over 24
hours. There was also strong evidence that SBP partic-
ipants consumed significantly more food energy and
protein at breakfast than nonparticipants, as well as less
carbohydrates. In addition, although differences were
not statistically significant, mean intakes of fat and

Economic Research Service/USDA

saturated fat, as a percentage of total energy intake, as
well as intakes of cholesterol and sodium, were greater
for SBP participants than nonparticipants. Data from
the post-SMI SBPP evaluation suggest that, currently,
there are few significant differences in the nutritional
quality of breakfasts consumed by SBP participants
and those consumed by nonparticipants, and that dif-
ferences that are observed dissipate over the course of
the day. While not definitive, the patterns observed in
the SBPP data are consistent with the most recent
national study of the nutritional characteristics of SBP
meals (SNDA-II).

Although data from the SBPP and SNDA-II studies are
useful, the true impact of the post-SMI SBP on stu-
dents’ dietary intakes is unknown. As discussed in
detail in chapter 5, there is a critical need for an updat-
ed study of both the NSLP and the SBP and the pro-
grams’ impacts on children.

Data from several State and local studies of universal-
free school breakfast demonstrations reported that the
availability of a universal-free breakfast program had a
positive impact on attendance, tardiness, academic
achievement, and/or related outcomes. However, the
methodologically superior evaluation of the SBPP
found no such effects. The only significant impact
reported in the first-year report of the SBPP evaluation
was an increase in oppositional behavior among long-
term participants in unversal free breakfast. The pro-
ject’s final report, expected in 2004, will confirm
whether these results held over all 3 years of the
demonstration.
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Chapter 7
Child and Adult Care Food Program

The Child and Adult Care Food Program (CACFP)
provides Federal funds for meals and snacks served to
children and adults in licensed, nonresidential day care
facilities, including family and group child care
homes, some child care centers, Head Start programs,
after-school care programs, and adult day care
centers.1% Since July 1999, the program has also
served preschool children who reside in homeless shel-
ters. Federal assistance reimburses care providers at
fixed rates for each meal and snack served.

The limited amount of research on the CACFP is
almost entirely descriptive, focusing on the character-
istics of participating institutions and the children and
adults they serve. Several studies, including four
nationally representative studies sponsored by the U.S.
Department of Agriculture (USDA), have documented
the nutrient content of meals and snacks offered to
participants, but only one of these studies examined
the nutrient content of meals and snacks offered in
nonparticipating institutions.

Some studies have assessed the nutrient contribution
of CACFP meals and snacks to participants’ overall
diets. However, there has been no research on the
impact of the program on participants’ nutrition and
health status, relative to nonparticipants.

Program Overview

The CACFP is, in reality, two separate programs. One
component serves children in child care centers, fami-
ly child care homes, after-school care programs, and
homeless shelters, and the other component serves
adults attending adult day care centers. Program regu-
lations allow these components to be administered by
two separate State agencies.

The child care component of the program is substantially
larger than the adult care component. In December 2001,
the program served an average of 2.6 million children

and 74,000 adults per day (USDA, Food and Nutrition
Service (FNS), 2002a). In FY 2002, the $1.9 billion reim-
bursed to participating institutions supported the provi-
sion of 1.7 billion meals and snacks to children and 44.6
million meals and snacks to adults (USDA/FNS, 2003).

198program regulations refer to snacks as “supplements.”
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To be eligible for Federal reimbursement, providers
must serve meals and snacks that meet established
meal pattern requirements. These requirements are
modeled on the food-based menu planning guidelines
used in the National School Lunch Program (NSLP)
and the School Breakfast Program (SBP) (see chapters
5 and 6). The meal patterns specify foods (meal com-
ponents) to be offered at each meal and snack as well
as minimum portion sizes. For children, minimum por-
tion sizes vary by age. Currently, CACFP meals and
snacks are not required to meet specific nutrient-based
standards such as those implemented in the mid-1990s
for the NSLP and SBP. Child care centers and homes
may receive reimbursement for two meals and one
snack or two snacks and one meal per child per day.
Homeless shelters may receive reimbursement for
three meals per child per day.

Child Care Component

The CACFP began as a pilot program in 1968, known
as the Special Food Service Program for Children
(SFSPFC). The SFSPFC was established under Section
17 of the National School Lunch Act (42 U.S.C. 1766).
Participation was initially limited to center-based child
care in areas with poor economic conditions.
Beginning in 1976, family child care homes were also
eligible to participate, provided that they met State
licensing requirements, where these were imposed, or
obtained approval from a State or local agency. Homes
had to be sponsored by a