
2004  Vol. 16 No. 1 21

The Effect of the WIC Program on
Food Security Status of Pregnant,
First-Time Participants
Using a prospective repeated measures design, we assessed changes in the food
security status of 313 pregnant, first-time participants in the Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC) and the effect of the program
on specific spending patterns. Food security status was determined by using the U.S.
Food Security Survey Module at entry to the WIC Program during each participant’s first
trimester, third trimester, and at 3 to 6 months postpartum. We collected both quantitative
and qualitative data to explore possible determinants or modifiers of changes in food
security status. Food insecurity characterized 112 of study participants’ households
at baseline and decreased by half, to 56 households, at the end of the year of WIC
participation. Within the subgroup of initially food-insecure participants, analyses were
conducted to explore factors related to improvements in food security status. Controlling
for a number of relevant factors, we found that women who had at least a high school
education and were enrolled in Medi-Cal during the postpartum period were likely to
become food secure. Qualitative results revealed that participants most often used the
additional food dollars made available through the WIC food package to purchase higher
quality foods and items needed for their newborns and to pay bills. Overall, these data
suggest that the WIC Program makes a significant contribution to reducing food insecurity
among first-time program participants and suggest the need to consider food insecurity as
a risk criterion for the WIC Program.
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he literature on household food
security in the United States has
grown substantially in recent

years, at least partially due to the
availability since 1995 of a standard-
ized instrument for assessing this
phenomenon in the population
(Hamilton et al., 1997). The food
security status of participants in the
Food Stamp Program (Gundersen &
Oliveira, 2001; Perez-Escamilla et al.,
2000), the Expanded Food and Nutri-
tion Education Program (EFNEP)
(Greer & Poling, 2001), and welfare
programs (Borjas, 2001; Capps, Ku,
& Fix, 2002; Winship & Jencks, 2001)
has been investigated. There have been
only a few studies on the influence of
the effect of the U.S. Department of
Agriculture’s (USDA) Special Supple-
mental Nutrition Program for Women,
Infants, and Children (WIC) on food

security status. A Florida study found
that participation in WIC and the
number of different income sources
were the two factors most highly
associated with more weekly family
food servings and improved food
security (Taren, Clark, Chernesky, &
Quirk, 1990). A large improvement in
diet quality, and therefore indirectly
food security, was demonstrated in
an analysis of data from the 1989-91
Continuing Survey of Food Intakes
by Individuals (1989-91 CSFII) that
examined the relationship between
WIC participation and dietary intake.
Participation in the WIC Program by
at least one family member was shown
to raise the aggregate household
Healthy Eating Index (HEI) score by
23.45 points in a sample of 1,438 WIC
participants, compared with households
that did not participate in the WIC
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Program (Basiotis, Kramer-LeBlanc,
& Kennedy, 1998).

The underlying premise of WIC is that
low income predisposes individuals to
poor nutritional status and poor health
outcomes during critical periods of
growth and development. The program
is not designed as a safety net to guard
against food insecurity or hunger but
rather as a targeted intervention to
protect the most vulnerable members
of the population—namely, pregnant
women with increased nutritional
needs, as well as infants and children—
from the effects of these phenomena.
Although income eligibility is set at
185 percent of the Federal poverty
level, most participants live in house-
holds with incomes at or below the
poverty line. The WIC population also
includes a high proportion of ethnic
minorities—subgroups found to have
the highest rates of food insecurity
nationally (Nord, Andrews, & Carlson,
2002). In 2001, the WIC Program
served about 7.3 million participants
each month (USDA, 2001) and pro-
vided cash grants totaling $4.1 billion
to 88 State agencies (USDA, 2000).

In the Institute of Medicine’s (IOM)
1996 report evaluating WIC nutrition
risk criteria, it was suggested for the
first time that food insecurity be used
as a risk criterion for program eligi-
bility. A subsequent report (Institute
of Medicine, 2002) evaluating dietary
assessment in the WIC Program
recognized the significance of food
insecurity as a potential contributor to
nutritional risk and the likely benefit
from participation in the WIC Program.
However, the report did not offer
specific recommendations about food
insecurity because of lack of sufficient
evidence on which to select a cutoff
point to identify those most likely to
benefit.

In addition to referrals for social
services, the WIC Program offers

participants a supplemental food pack-
age tailored to participants’ nutritional
needs. The food package for pregnant
clients has a value of nearly $70 per
month and contains foods that are
suitable for consumption by all family
members. Items include juice, cereal,
eggs, milk and cheese, and a choice
of beans or peanut butter. The package
for the postpartum period is similar but
has smaller quantities of these items
and is worth about $60. This package
may also include canned tuna and
fresh carrots for women who choose to
breastfeed or infant formula for women
who choose not to breastfeed.

The purpose of this study was to
ascertain the baseline food security
status of pregnant, first-time WIC
participants and to identify any changes
in food security status over the course
of their pregnancy. We also wanted to
determine whether particular aspects
of the WIC Program were associated
with changes in food security status of
participants over time and, if so, what
those characteristics might be.

Methods

Participant Recruitment and
Data Collection
Women were recruited while enrolling
for services at selected centers in the
Public Health Foundation Enterprises
(PHFE) WIC Program catchment area
in Los Angeles (CA) between March
and September 1999. Eligibility cri-
teria for participants included (1) no
prior enrollment in the WIC Program,
(2) 16 or fewer weeks of pregnancy,
(3) self-identification as Hispanic or
African-American, (4) ability to speak
either English or Spanish, and (5)
being at least 18 years of age. The
study was restricted to Hispanic and
African-American women because,
based on national data, these groups
have the highest prevalences of house-
hold food insecurity.

Additionally, resources did not allow
inclusion of adequate numbers of other
ethnic groups. A total of 558 women
were asked to participate; 43.7 percent
refused and 0.4 percent were deemed
ineligible. The two primary reasons for
refusal (accounting for 80 percent of
refusals) were not having enough time
and not being interested. A final sample
of 313 women was recruited; 38 (12
percent) dropped out during the study.
Individuals who left the study had
significantly lower average household
income than did those who remained
($8,780 vs. $11,660).

Interviews were conducted at the
WIC center where women were
seeking services. Specially trained
WIC nutritionists conducted three
interviews over the period of 1 year in
conjunction with regularly scheduled
WIC appointments. Interviews were
conducted at enrollment into the WIC
Program (first 16 weeks of pregnancy),
near the end of the third trimester, and
3 to 6 months postpartum. Household
food security status was assessed with
the U.S. Food Security Survey Module
(Hamilton et al., 1997). The initial
interview assessed household food
security status over the previous 12
months. Subsequent interviews covered
household food security for the prior
3 months, the shortest possible interval
between interviews. The following data
were also collected:

• Household demographic variables:
age, income, household compo-
sition, ethnicity, education, marital
status, language preference, and
country of origin (first interview);

• Program participation:
participation in Medi-Cal
(California’s version of Medicaid
public health care insurance), Food
Stamp Program and/or Temporary
Assistance for Needy Families, and
use of food banks and pantries
(first and third interviews);
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• Pregnancy outcomes: parity,
gestation weeks at study entry,
gestational age of infant at birth,
and infant-feeding practices (first
and third interviews); and

• Use of WIC food package as
income transfer: expenditures for
groceries and other nonfood items
and whether, and how, these had
changed since entrance into the
WIC Program (second interview).

The protocol for this study was
approved by the UCLA institutional
review board.

Data Analysis
Household food security status was
assigned according to the Guidelines
for Using the Core Food Security
Module (Bickel et al., 2000), which
has since been renamed the U.S. Food
Security Survey Module. Households
were classified into food security status
categories as follows:

• Food secure: Household shows
no or minimal evidence of food
insecurity.

• Food insecure without hunger:
Little or no reduction in household
members’ food intake is reported
but adjustments to food manage-
ment, including diet quality, are
made.

• Food insecure with hunger: Food
intake in the household is reduced
to the extent that adults repeatedly
experience hunger.

• Food insecure with severe hunger:
Food intake is further reduced so
that children experience hunger
and adults report more extensive
reductions in food intake.

When determining household food
security status, we included child-
referenced items differentially between

baseline and follow-up interviews.
If the household had no children at
the initial interview, household food
security status was based on only
10 items; if other children were in
the family, all 18 items were used.
For the final interviews during the
postpartum period, all 18 items were
used to assess food insecurity.

Qualitative data on allocation of
additional food dollars were analyzed
by comparing response categories to
identify linkages between them and to
consolidate data into the most common
themes (Bernard, 2002). Responses
were then tallied and percentages
computed by using the total number
of responses as the denominator.

Statistical Methods
Statistical analyses were performed
with SPSS for Windows (Version 11.0).
Analysis of variance and chi-square
analyses were used to explore relation-
ships between household food security
status and household demographics,
program participation, and pregnancy
outcome variables. Logistic regression
was conducted to determine whether
variables could be identified that would
explain the process of attaining or not
attaining household food security over
the course of 1 year. Only participants
who were food insecure at study entry
and remained in the study through the
postpartum period were included in
this analysis (N = 110 or 40 percent
of the sample).

After the first screening of bivariate
statistics, variables in the model-
building process included highest year
of education completed, ethnicity,
income at study entry, income post-
partum, language preference, marital
status, number of years in the United
States, parity, participation in the
Medi-Cal Program at study entry and
postpartum, place of birth, postpartum
infant-feeding method, and occurrence
of miscarriage. To find the most

Overall, one-half (50 percent) of
those participants who reported
being food insecure at entry to
the WIC Program were classified
as food secure 1 year later
(112 vs. 56).
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 Table 1. Characteristics of study participants, overall and by ethnic group

Indicator Total sample Hispanic African American

Mean
Age (years) 25.13 25.07 25.26

BMI (kg/m2)* 26.44 25.90 27.17

Education (years)* 10.24 9.07 12.81

Gestational stage at
study entry (weeks)* 10.83 10.18 12.27

Household size* 3.11 3.32 2.66

Income/year $11,912 $11,317 $11,317

                         Percent
Years in the United States

0-5 37.4 52.1 5.1
6-10 16.9 23.3 3.1
>10 45.7 24.7 91.8

Food security status
Food secure 57.5 54.4 64.3
Food insecure

With no hunger 33.9 38.6 23.5
With moderate hunger 8.0 7.0 10.2
With severe hunger 0.6 2.0 0

*Significant difference between Hispanic and African-American participants based on  F test or chi-square test;
p < 0.01.
N = 313 (total sample): 215 (Hispanic) and 98 (African American).

parsimonious model, we tested both
forward and backward stepwise
methods. We used a p-value based
on the likelihood ratio test of 0.15 as
the criterion for variable removal and
0.10 as the criterion for variable entry
(Hosmer & Lemeshow, 1989; Afifi &
Clark, 1995). The outcome variable—
food security status—was divided into
two categories: participants who were
food insecure both at study entry and
during the postpartum period and those
who were food insecure at study entry
but achieved food security by the
postpartum period. The fit of the
model was assessed by using both
graphing techniques (ROC curve)
and classification-table methods.

Results

Basic characteristics of study partici-
pants by ethnic group and for the total
sample at study entry are presented in
table 1. Hispanic participants, com-
pared with African-American partici-
pants, lived in larger households, had
less formal education, entered the study
a bit earlier in their pregnancies, had
lower BMI at study entry, and were
more likely to have recently immi-
grated to the United States. Addition-
ally, Hispanic participants were more
likely to be married or the equivalent
(data not shown). There were no
differences between groups in age or
household income, although the larger
household sizes of Hispanic women
resulted in lower per capita income for
these participants. Hispanic households
reported lower rates of food security
than did African-American households.

Changes in Food Security Status
Over Time
Table 2 shows the reported changes
in food security status from study
entry to the postpartum interview for
the 275 participants who remained in
the study. Of these, 112 households
(40.7 percent) were classified as

food insecure at study entry; 23 (8.4
percent), with moderate or severe
hunger. At the postpartum evaluation,
56 of the initially food-insecure house-
holds (20.4 percent of total partici-
pants) reported still being food in-
secure. Overall, one-half (50 percent)
of those participants who reported
being food insecure at entry to the
WIC Program were classified as food
secure 1 year later (112 vs. 56). The
prevalence of food insecurity with
moderate hunger also decreased from
8 percent at study entry to 2.9 percent
postpartum. The prevalence of food
insecurity with severe hunger (often
including child hunger) remained the
same (one family) throughout the
study.

Reported Changes in
Allocation of Food Dollars
During third-trimester interviews,
participants were asked several
questions regarding changes in
personal shopping practices since
enrolling in the WIC Program about
6 months previously. About two-thirds
(66.4 percent) reported that they spent
less money on groceries after enrolling
(data not shown). Figure 1 shows the
approximate amounts saved per month
as reported by these participants. Food
security status was not significantly
related to reported expenditures for
food and other items. Thus for about
one-third of participants, the WIC food
package appeared to be a complete
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supplement to the household budget
because there was no reported substi-
tution. For the other two-thirds, a
variable amount of substitution was
reported; however, about one-sixth
(17.7 percent) of those who reported
reduced spending for groceries from
the household budget estimated the
substitution at more than $60 per
month, the approximate value of the
average monthly WIC food package.

Participants reported purchasing a
wide array of items with the money
they saved through foods already
provided with the WIC food package
(data not shown). The most common
response, given by 30 percent of
participants, was buying “items for
the baby,” including baby clothes,
food, supplies, medicines, diapers,
hospital expenses, and saving the
money for the baby’s arrival. Even
though the question asked what
participants spent their money on
other than groceries, 27.6 percent of
responses were buying  “other foods,”
primarily more fruit, vegetables, meat,
chicken, fish, and yogurt. These foods
might be interpreted as improving diet
quality. In addition, some participants
used the money to eat out. A number
of participants used the money to pay
bills (e.g., phone, rent, utilities, and

credit cards). Almost 13 percent of
participants saved the money, some
stating for “emergencies.” Other
responses included doctor’s visits
or prescriptions, school supplies and
expenses, childcare, children’s shoes,
transportation, and sending the money
to family members living in the
participant’s place of birth.

Predictors of Improvement in
Food Security Status
A logistic regression model yielded two
significant variables predicting change
in food security status over time (data
not shown). The odds of achieving
food security for participants who had
at least a high school education were
3.5 times those for participants with
less than a high school education. For
participants who took part in the Medi-
Cal Program during their postpartum
period, the odds of achieving food
security were about three times greater,
compared with participants who did
not participate in Medi-Cal.

The model classified the data correctly
71.8 percent of the time. The area
under the ROC curve encompassed
70.7 percent. The chi-square goodness-
of-fit statistic showed that the model
fit reasonably well (Pearson chi-
square = .01, df = 1, p = 0.91).

We reviewed the family composition
of those who reported their family food
security status to be moderately food
insecure and severely food insecure at
all three interviews and found that all
of these families had other children in
addition to the newborn.

Discussion

There was considerable improvement
in food security status for participants
after 1 year on the WIC Program. Food
insecurity decreased by half, and no
participants who were initially food
secure became food insecure. While
we cannot completely attribute this
improvement to WIC participation,
our qualitative data on changes in
expenditure patterns support such a
conclusion. Among those who were
food insecure at program entry, women
whose households were most likely to
move to food-secure status were either
those with a high school education or
more or those who had, by the post-
partum period, taken advantage of
Medi-Cal health insurance benefits.
The strong influence of education in
our findings is consistent with the
literature both domestically and
internationally. For example, studies
demonstrating effective use of food

 Table 2. Food security status at study entry, at postpartum interview, and transitional status

 Food security status at study entry     Food security status at postpartum interview
Food insecure (29.8)

With With With
Food secure no hunger moderate hunger  severe hunger

(70.2) (25.5) (3.6) (0.7)

                                                            Percent
 Food secure 59.3 49.8 8.0 1.5 0

 Food insecure 40.7
With no hunger 32.3 17.5 13.5  1.1 0.4
With moderate hunger 8.0 2.9 4.0  1.1 0
With severe hunger 0.4 0   0 0 0.4

 n = 275.



26       Family Economics and Nutrition Review

 Figure 1. Perceived savings in groceries (per month) as a result of WIC benefits for
 people who spent less on food

assistance benefits show that women
with education beyond high school
are more efficient in managing their
household food supply and therefore
experience less food insufficiency
(Basiotis, Johnson, & Morgan, 1987).
Women with more years of education
generally have a greater understanding
of nutrition and the foods that comprise
an adequate diet (Behrman & Wolfe,
1984; Behrman & Deolalikar, 1987).

Medi-Cal participation is perhaps one
factor that can be directly attributed
to participation in the WIC Program,
because referral to health care and
social services is one of the program’s
primary objectives. Our study demon-
strated that the odds of achieving food
security for participants who, by the
postpartum period, took part in the
Medi-Cal Program were almost three
times greater than for participants
who did not participate in Medi-Cal.
It appears that participants who were
more likely to take advantage of this
health insurance program were also
better able to manage their household
resources to improve food security
with the assistance of the WIC and
Medi-Cal Programs.

All of the improvements in food
security status observed in this study
were among participants classified as
food insecure without hunger or with
moderate hunger. The prevalence of
food insecurity with severe hunger was
low but was unchanged across the time
of the study. We speculate that food
security with severe hunger indicates
a level of resource constraint or house-
hold management deficit or both that is
too great to be remediated effectively
by the assistance that the WIC Program
can provide. By conceptualizing food
insecurity as a continuum with adverse
effects more likely occurring at severe
levels, we believe it appears that the
WIC Program does enable, at least for
many participants, improvements in
food security at a time when vulner-
ability to the potential ill effects is
greatest.

Our qualitative data on this relatively
small sample shed some light on the
question of the extent to which the
WIC food package is actually pro-
viding supplemental food to the par-
ticipants versus displacing monetary
resources for other uses. It has been

suggested that the foods supplied by
WIC may free household resources for
other uses rather than truly supplement-
ing them (Basiotis et al., 1998; Arcia,
Crouch, & Kulka, 1990; Besharov &
Germanis, 2001). Participants in our
study commented that they used the
additional money “for food, for the
time her husband did not have any
income” or that “the money [saved]
substituted for what she couldn’t buy
before, [such as] bread, peanut butter,
[or] more food.”

While food insecurity is a self-reported
(and unverifiable) attribute, it is our
experience that reporting food in-
security is not easy for most people,
and we do not anticipate that self-
reports would be biased in the direction
of overreporting. While the present
study is not definitive, it demonstrates
that rates of household food insecurity
among a group of first-time WIC par-
ticipants were significantly reduced
after participation in the WIC Program
for several months. Because food
insecurity is a nutrition and health
concern in its own right, identifying
individuals who are food insecure
may also be a more specific way of
targeting individuals who are nutrition-
ally vulnerable rather than assuming
that nearly all low-income women in
their childbearing years and children
ages 2 to 5 years are at dietary risk.

Historically, WIC Program services
that have been targeted to the most
vulnerable have achieved the greatest
success in improving the health and
wellness of their clients (Abrams,
1993; Devaney, Bilheimer, & Schore,
1992; GAO, 1992; Rush et al., 1988).
To continue to improve on this history
of success, efforts should be concen-
trated on choosing appropriate
criteria that will help the most needy
(Besharov & Germanis, 2001).

This study has several limitations.
The sample was limited and not
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representative at the local, State, or
national levels. Asian Americans and
Caucasians were not included, and
there was a larger-than-expected
proportion of recently immigrated
Hispanic participants. Similar to all
research on the effect of the WIC
Program, our study was constrained
by lack of a control group. WIC
participants self-select into the
program. In Los Angeles County,
an overwhelming proportion of low-
income pregnant women participate
in the WIC Program, which makes
it effectively impossible to find a
comparable control group. We con-
sidered a comparison group of first-
time pregnant women who entered the
WIC Program late in their pregnancy,
but such participants are significantly
fewer and likely to be systematically
different from those who enter the
program in their first trimester.
Although this limitation is real, an
effort to deal with this bias in this
study was made by implementing a
prospective, longitudinal design and
by using a combination of quantitative
and qualitative data.

Conclusions

A 50-percent reduction in the rate of
food insecurity was observed for this
group of pregnant, first-time WIC
participants who were in the program
for 1 year. For participants whose food
security status improved, it appears
that the core components of the WIC
Program had at least some beneficial
effect. More educated participants and
those who enrolled in public health
insurance were more likely than others
to experience improved food security
status over time; other demographic
variables, including ethnicity, house-
hold income, and immigration status,
were not strongly related. While these
results are not conclusive, they do
provide some evidence for the positive

effect of the WIC Program on the food
security status of pregnant clients.

The recent IOM Report on Dietary
Assessment in the WIC Program
concluded that insufficient evidence
existed to set a cutoff point for
determination of what level of food
insecurity would identify participants
most likely to benefit from program
participation. The results of the present
study indicate that any level of food
insecurity, as identified by the currently
available instrument, is indicative of a
potential to benefit. Indeed, there was
less effect on the prevalence of food
insecurity with severe hunger than on
food insecurity without hunger or with
moderate hunger, although the numbers
were too small to conclude much about
the dynamics. We speculate that for
households on the margin of monetary
and management resources, WIC may
provide the boost at a critical time to
move into a more secure situation,
while food insecurity with severe
hunger may indicate a level of con-
straint too severe to be addressed
effectively by this program alone.

Acknowledgments

This study was supported in part by the
California Cancer Research Program,
California Department of Health
Services, contract # 99-00526V-10128.
We thank the staff at the WIC centers
whose time and dedication made this
study possible.



28       Family Economics and Nutrition Review

References

Abrams, B. (1993). Preventing low birth weight: Does WIC work? Annals of the
New York Academy of Sciences, 678(3), 306-316.

Afifi, A.A., & Clark, V. (1995). Computer-aided Multivariate Analysis (Third
ed.). New York: Chapman & Hall.

Arcia, G.J., Crouch, L.A., & Kulka, R.A. (1990). Impact of the WIC Program on
Food Expenditures. American Journal of Agricultural Economics, 72(1), 218-
226.

Basiotis, P., Kramer-LeBlanc, C., & Kennedy, E. (1998). Maintaining nutrition
security and diet quality: The role of the Food Stamp Program and WIC. Family
Economics and Nutrition Review, 11(1 & 2), 1-17.

Basiotis, P.P., Johnson, S., & Morgan, K.J. (1987). Food stamps, food costs,
nutrient availability and nutrient intake. Journal of Policy Modeling, 9(3), 383-
404.

Behrman, J.R., & Deolalikar, A.B. (1987). Will developing country nutrition
improve with income?  A case study for rural South India. Journal of Political
Economy, 95(3), 492-507.

Behrman, J.R., & Wolfe, B.L. (1984). More evidence of nutrition demand.
Income seems overrated and women’s schooling underemphasized. Journal of
Development Economics, 14, 105-128.

Bernard, R. (2002). Research Methods in Anthropology: Qualitative and
Quantitative Approaches. Walnut Creek, CA: Alta Mira Press.

Besharov, D.J., & Germanis, P. (2001). Rethinking WIC: An Evaluation of the
Women, Infants, and Children Program. Washington, DC: AEI Press.

Bickel, G., Nord, M., Price, C., Hamilton, W.L., & Cook, J.T. (2000). Guide to
Measuring Household Food Security, Revised 2000. U.S. Department of
Agriculture, Food and Nutrition Service.

Borjas, G. (2001). Food Insecurity and Public Assistance. Joint Center for
Poverty Research. Retrieved August 29, 2002, from http://www.jcpr.org/wp/
wpprofile.cfm?ID=280.

Capps, R., Ku, L., & Fix, M. (2002). How Are Immigrants Faring After Welfare
Reform? Preliminary Evidence From Los Angeles and New York City. Office of
the Assistant Secretary for Planning and Evaluation, U.S. Department of Health
and Human Services.

Devaney, B., Bilheimer, L., & Schore, J. (1992). Medicaid costs and birth
outcomes: The effects of prenatal WIC participation and the use of prenatal care.
Journal of Policy Analysis and Management, 11(4), 573-592.

GAO. (1992). Early Intervention: Federal Investments Like WIC Can Produce
Savings (GAO Publication No. HRD 92-18). Washington, DC: US Government
Printing Office.



2004  Vol. 16 No. 1 29

Greer, B., & Poling, R. (2001). Impact of Participating in the Expanded Food
and Nutrition Education Program on Food Insecurity. Mississippi State:
Southern Rural Development Center. Retrieved May 2, 2002, from
www.srdc.msstate.edu/activities/greer final.pdf.

Gundersen, C., & Oliveira, V. (2001). The Food Stamp Program and food
insufficiency. American Journal of Agricultural Economics, 83, 875-887.

Hamilton, W.L., Cook, J.T., Thompson, W., Buron, L.F., Frongillo, E.A. Jr.,
Olson, C.M., et al. (1997). Household Food Security in the United States in 1995.
Summary Report of the Food Security Measurement Project. Alexandria, VA:
U.S. Department of Agriculture.

Hosmer, D.W., & Lemeshow, S. (1989). Applied Logistic Regression. New York:
John Wiley & Sons.

Institute of Medicine, National Academy of Sciences. (1996). WIC Nutrition Risk
Criteria: A Scientific Assessment. Washington, DC: National Academy Press.

Institute of Medicine, National Academy of Sciences. (2002). Dietary Risk
Assessment in the WIC Program. Washington, DC: National Academy Press.

Nord, M., Andrews, M., & Carlson, S. (2002). Household Food Security in the
United States, 2001 (FANRR-29). Washington, DC: USDA, Economic Research
Service.

Perez-Escamilla, R., Ferris, A., Drake, L., Haldeman, L., Peranick, J., Campbell,
M., et al. (2000). Food stamps are associated with food security and dietary intake
of inner city preschoolers from Hartford Connecticut. Journal of Nutrition, 130,
2711-2717.

Rush, D., Sloan, N., Leighton, J., Alvir, J., Horvitz, D., et al. (1988). The National
WIC Evaluation: Evaluation of the Special Supplemental Food Program for
Women, Infants, and Children. American Journal of Clinical Nutrition, 48(2),
S389-S519.

Taren, D., Clark, W., Chernesky, M., & Quirk, E. (1990). Weekly food servings
and participation in social programs among low income families. American
Journal of Public Health, 80(11), 1376-1378.

U.S. Department of Agriculture. (2000). Summary of FY 2000 Food and NSA
Grant Levels. Food and Nutrition Service. Retrieved November 14, 2001, from
www.fns.usda.gov/wic/programdata/grantsfy2000.htm.

U.S. Department of Agriculture. (2001). WIC Program: Total Participation. Food
and Nutrition Service. Retrieved November 14, 2001, from www.fns.usda.gov/pd/
wilatest.htm.

Winship, S., & Jencks, C. (2001, October 11-12). Changes in Food Security After
Welfare Reform: Can We Identify a Policy Effect? Paper presented at the Food
Assistance and Nutrition Research Small Grants Conference, Washington, DC.



30       Family Economics and Nutrition Review


