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Objective To evaluate nutrient, food intake, and snacking behavior by participation in the WIC (Special Supplemental
Nutrition Program for Women, Infants, and Children) program.

Study design Secondary data analysis of a nationally representative cross-sectional survey conducted by USDA in 1994 to
1996 and 1998.

Methods Statistical analysis was performed correcting for sample design effects and weighting for children in two income
groups (<130%, n = 1772 and 130% to 185% of poverty, n = 689).

Results Among WIC participants, the prevalence of snacking was significantly lower (68%) compared with nonparticipants
(72%) (3% = 5.9, P = .01). For those <130% of poverty, WIC had a beneficial effect on the intake of fat, carbohydrates, added
sugar, and fruit from the total diet as well as on added sugar from snacks. These were independent of food stamp participation.
For those with higher incomes, the beneficial effects were limited to added sugar, iron density, and fruit intake for the total diet.
A similar significant effect of decreased added sugar intake from snacks was also seen.

Conclusions Our results are in line with previous research showing beneficial effects of WIC participation among
preschoolers, primarily for nutrients targeted by the program. This study shows that the effect can reach beyond those targeted

nutrients. (J Pediatr 2004;144:229-34)

rends in the nutritional status of children include increased obesity and selected

improvements in micronutrient status as well as increased added sugar intake.! In

addition, there is a gap in health status between children of lower and higher
socioeconomic households.? Children born to parents of higher socioeconomic status are
more likely to be born healthy and continue being healthy throughout their childhood.
Furthermore, for some age and sex groupings, children from lower income households
consumed relatively greater amounts of fat and saturated fat than do children from higher
income households.”*

The Special Supplemental Nutrition Program for Women, Infants, and Children
(WIC) has great potential to improve the diets of low income children. In 1974, WIC was
authorized by congress to eliminate nutritional inadequacies of the most vulnerable US
population. The program serves individuals who are considered at medical risk and that are
below 185% of the poverty level. Pregnant, breastfeeding, or postpartum women, infants,
and children up to the age of 5 years old are eligible to participate if they meet the specific
medical nutritional criteria and priority level. Children are at a lower priority level than
pregnant women and infant and thus have been historically one of the last groups to be
served. In 1990, there was an expansion of the WIC program at the national level, with an
81% increase in the participation rates for children.

CSFII Continuing Survey of Food Intakes by Individuals WIC Special Supplemental Nutrition Program for
MSA Metropolitan Statistical Area Women, Infants, and Children
USDA United States Department of Agriculture

From the Departments of Nutrition,
Maternal and Child Health, and Eco-
nomics, University of North Carolina,
and the Carolina Population Center,
Chapel Hill, North Carolina; the De-
partment of Nutritional Sciences,
Pennsylvania State University, Penn-
sylvania.

Submitted for publication Feb 26, 2003;
revision received Aug 7, 2003; accepted
Oct 28, 2003.

Reprint requests: Reprints not avail-
able from the authors. Please address
correspondence to Anna Maria Siega-
Riz, PhD, RD, Carolina Population
Center, University of North Carolina
at Chapel Hill, CB #8120 University
Square, 123 W Franklin St, Chapel Hill,
NC 27516-3997. E-mail: am_siegariz
@unc.edu.

0022-3476/% - see front matter

Copyright © 2004 Elsevier Inc. All rights
reserved.

10.1016/}.jpeds.2003.10.052

229


mailto:am_siegariz@unc.edu
mailto:am_siegariz@unc.edu

There are limited analyses of the effects of WIC on child
nutrient intake because most studies have focused on pregnancy
outcome and iron status, among others.®® Evaluation studies
of the program for children are limited. Four such studies
indicated that participation in the program was associated
with increased intakes of vitamin C>!° protein,'®!!
iron,>'%! vitamin B6,>’ vitamin A, and folate.” However,
fat, fruit, and vegetable and added sugar intake as well as
snacking behavior have not been evaluated by participation in
the WIC program to date. Nearly everyone snacks, and there
is a higher energy density and proportion of energy from fat
with snacks as opposed to non-snack-eating occasions.'?
The increased obesity among children even at this young age,
which may in part be due to sna(:king,l’13 is imperative to
evaluate the impact of the WIC program on eating behaviors.
We evaluated the effect of the WIC program, stratified by
income levels that differentiate income eligibility for both food
stamp and WIC, from those who live in families with incomes

too high to be eligible for food stamps.

METHODS

The study uses information from the USDA CSFII
1994 to 1996 and 1998 surveys. Data were collected through
the use of a stratified, multistage, area probability sample with
the goal to obtain a nationally representative sample of non-
institutionalized persons living in households.'* Two days of
dietary data were collected using the 24-hour recall method.
Adults reported the diets of children under 6 years of age. The
first recall was collected during a household interview, whereas
the second, which was collected 3 to 10 days after day 1 but not
on the same day of the week, could be reported during a phone
interview. Detailed description of the study design can be
found in a report by Tippet et al.’® In 1998, the same sam-
ple collection and selection method were used to obtain
a nationally representative sample of noninstitutionalized
children 9 years of age or younger (n = 5200). The total
sample of children 2 to 18 years of age for the two surveys
combined was 9008. For the purpose of our study, only
children of 2 through 5 years of age, not in school, who
supplied dietary intake and household level data are included
(n = 5137). Mean dietary intake from the first day of recall was
used for children that did not provide dietary information for
both days (4% of the total population), whereas 2-day average
was used if both days were available. All days of the week were
equally represented for the first day of data collection, whereas
on the second day, Fridays and Saturdays were underrepre-
sented (7% and 9%). Nutrient intakes from multivitamin and
or mineral supplements were not included with the dietary
data for this analysis.

In the CSFII, for each food consumed, the respondent
was asked whether the eating occasion was a meal or snack and
which type of meal it was (breakfast, lunch, brunch, or dinner).
To investigate the effect of participation in WIC on nutrient
intake, we chose to separate out nutrients that were from snacks.

An added sugar category was developed by USDA to

capture all caloric carbohydrate sweeteners (monosaccharides,
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disaccharides, and higher saccharides), excluding all naturally
occurring sugars (such as fructose in fruits) including all other
sugars and sugar containing ingredients added during pro-
cessing or preparation. Sugars eaten separately (candy) or
added at the table (syrups, white or brown sugar, and so forth)
are included as well.*

Sociodemographic information, including age, sex, race,
education, employment status, child receiving a meal at the
daycare or school, multivitamin use, vegetarianism, whether
the child is on any diet, average daily hours spent watching TV
or video, household size, urbanicity (MSA central city and
MSA outside central city), food stamp participation, and total
household income were ascertained during the survey and
were included as control variables. Season of data collection
was included as well.

Current participation in WIC of the child and anyone in
the household was recorded at the time of the household
interview. For this study, we used the information on
participation only for the child. Since one of the eligibility
requirements for participation is having an income <185% of
poverty, we only included children with a family income less
than <185% (n = 2461). This subpopulation was further
stratified by income to reflect the different cut points used for
participation in the food stamp and WIC programs (<130%,
n = 1772, and 130% to 185% of poverty, n = 689). The CSFII
does not collect information to allow one to determine
medically eligibility for WIC.

Statistical analysis was performed using STATA (Ver-
sion 7.0) correcting for sample design effects and weighting.
Descriptive statistics and means and standard errors were
ascertained to describe the sample. Average dietary intake for
each child from all eating occasions and then snacks separately
was determined. Statistical testing was not performed for
Tables I and II because their purpose was only to provide
background descriptive information on the population. Using
multivariable linear regression, we modeled the effect of
participation in WIC on dietary intakes for total energy, total
and saturated fat, calcium, iron, fiber, added sugar, and
servings of fruit (including 100% fruit juices) and vegetables
while controlling for other sociodemographic and behavioral
characteristics. Energy was ascertained as kilocalories per day.
Added sugar, fat, and saturated fat density were determined in
terms of percent of total energy. Other nutrients (calcium,
iron, and fiber) were tallied as nutrient content in milligrams
or grams per 1000 kcal to adjust for the difference in energy
intake with increasing age, whereas fruit and vegetable
consumption was ascertained as servings per day.

A two-step regression modeling technique was used to
examine the effect of participation in WIC on dietary intakes
for dependent variables that had >5% of the population being
nonconsumers.'” These were primarily all the nutrients as well
as added sugar and servings of fruit and vegetables from
snacks. Step one in the modeling process was a probit model
to ascertain the probability of food consumption only for
the individuals who consumed that nutrient from snacks.
Consequently, a second regression model was used to measure
the effect of the selected sociodemographic variables on the
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Table I. Sample description (frequencies) by selected sociodemographic characteristics in percent for 2- to
5-year-olds not in school participating in the CSFIl 1994-1996 and 1998 survey (n = 2461)

Income groups

WIC participation”

<130% 130% to 185% Yes No

Characteristics n=1772 n = 689 n =792 n = 1647
Female 50 49 48 50
Ethnicity

Non-Hispanic white 36 57 35 46

Non-Hispanic black 31 19 30 26

Non-Hispanic other 6 5 6 5

Hispanic 27 19 29 23
Vitamin use (yes) 36 48 38 41
Vegetarian (yes) 2 3 2 2
On any diet (yes) 0.6 0.5 | 0.4
WIC (yes) 37 21 100 NA
Food Stamp (yes) 56 NA 59 33
Season

Summer 27 26 25 28

Fall 22 24 23 23

Spring 26 28 27 26

Winter 25 22 25 23
Urbanicity

MSA central city 46 33 49 38

MSA outside city 31 42 29 37

Non-MSA 23 25 22 25
Education’

Less than high school 4] 16 39 31

High school 38 43 36 41

More than high school 21 41 25 28
EmploymentT

Full-time 27 35 21 33

Part-time 18 23 19 20

*Sample size adds up to 2439 because of some missing data.
7Of female head of household.

consumption of the dietary intakes under investigation. Thus,
our model assessing the effect of WIC participation on dietary
intakes was adjusted for individuals who did not chose to
consume snacks that contained the nutrients in question. By
combining these two steps, our final results essentially take
into consideration the decision of consuming a selected eating
occasion and nutrient or food group. In effect, the adjusted
results incorporate the different effects of WIC on consump-
tion of the food group or nutrient for a meal or snack. It
is important to note that we also examined the effect of
nonrandom selection bias and did not find any significant
results that would have allowed us to control for this bias.

RESULTS

Children whose family incomes were below 130% of
poverty were roughly one third of white, black, and Hispanic
ethnicity, about one third reported taking supplements, and
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the same number reported receiving WIC; slightly more than
half reported being on food stamps (Table I). Female head of
households in this income group had a high percentage, with
less than 12 years of schooling, and only about one quarter
reported working full time. In contrast, children in whose
family incomes were between 130% and 185% of poverty were
predominately white, almost half reported taking sup-
plements, 1 of 5 were receiving WIC, the female head of
household had more education, and about a third reported
working full time.

Children who participated in WIC were evenly
distributed among the 3 major ethnic groups, the majority
were receiving food stamps as well, a quarter of their female
head of household had a more than a high school education,
and only 1 in 5 reported working full time. Children who were
not in the program were predominately white, only a third
participated in food stamps, and approximately a third of the
female head of household reported more than 12 years of
education as well as working full time.
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Table Il. Means and standard errors of selected nutrient intakes for 2- to 5-year-olds not in school participating
in the CSFIl 1994-1996 and 1998 survey by income strata for all meals and from snacks

<130% of poverty

130 to 185% of poverty

(n =1772) (n = 689)
Total Snacks Total Snacks
Nutrients Mean SE Mean SE Mean SE Mean SE
Energy (kcal) 1546 134 409.2 9.7 1567 134 4273 1.7
% Energy from fat 333 0.2 284 0.4 323 0.3 273 1.0
% Energy from saturated fat 12.7 0.1 11.4 0.1 12.1 0.1 10.4 0.3
% Energy from carbohydrates 532 0.3 65.7 0.5 55.2 0.3 67.4 1.2
% Energy from added sugar 14.3 0.2 238 0.7 16.4 0.5 27 1.2
Iron (mg)" 83 0.1 53 0.1 82 0.1 49 0.1
Calcium (mg)" 5182 49 515.2 13.9 516.9 84 451.9 17.8
Fiber (g)" 6.9 0.1 83 0.3 6.8 0.1 7.6 0.2
Servings of fruit 22 0.1 1.2 0.0 2.3 0.1 1.2 0.1
Servings of fruits and vegetables 4.7 0.1 |.4 0.0 4.7 0.1 1.4 0.1

*Density (per 1000 kcal).

Table Ill. Beta-coefficients for participation in the WIC program from models predicting dietary intakes from

all meals and snacks separately for children in households < 130% of poverty (n = 1772)

All meals Snacks only”
Dependent variables B-coefficient P value B-coefficient P value
Energy 249 A4l 1.7 .30
% Energy from fat —0.96 .02 —0.31 .60
% Energy from —0.25 20 —.22 .60
saturated fat

% Energy from carbohydrates 1.16 .03 —.06 .90
% Energy from added sugar —1.44 .007 —4.24 .003
Iron (mg)' 0.63 .003 0.58 .05
Calcium (mg)i 18.9 .20 23.7 .30
Fiber (g) 0.23 .10 —-1.0 .10
Servings of fruits 0.54 .05 0.08 .70
Servings of fruits and 0.64 .003 0.33 .06

vegetables

All models controlled for age, sex, ethnicity, female head of household age, employment and education status, household income and size, MSA, food
stamp participation, TV watching, supplement use, dietary restrictions, seasonality, and attendance at child care.

*T'wo-step regression equations.

tDensity (per 1000 kcal).

Nutrient intakes for the total diet (includes all meals and
snacks) and for snacks only by income group are shown in
Table II.

The prevalence of snacking in each income group was
similar; 93.5% and 94%, respectively, for children with family
incomes <130% and 130% to 185% of poverty (XZ = 4.6,
P=.55). Among WIC participants, the prevalence of
snacking was significantly lower (68%) compared with non-
participants (72%) (3> = 5.9, P = .01).

The results of the multivariable modeling to isolate the
effect of WIC on dietary intakes by income group are shown in
Tables III and IV. For those <130% of poverty, WIC had a
beneficial effect on the intake of fat, carbohydrates, added
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sugar, and fruit intake from the total diet (Table III). For
nutrient intake attributable to snacking, WIC had a beneficial
effect only on added sugar intake and a suggestive beneficial
effect on iron and fruit intake. For those with higher incomes,
the beneficial effects of WIC participation was limited to added
sugar, iron density, and fruit intake for the total diet. A similar
significant effect of decreased added sugar intake from snacks
was seen in this income group as in the lower income group.

DISCUSSION

It is important to continually evaluate the effects of
public food assistance and nutrition programs on the

The Journal of Pediatrics * February 2004



Table IV. Beta-coefficients for participation in the WIC program from models predicting dietary intakes from
all meals and snacks separately for children in households 130% to 185% of poverty (n = 689)

All meals Snacks only*

Dependent variables B-coefficient P value B-coefficient P value
Energy 923 .06 22 9
% Energy from fat 0.77 N 1.05 4
% Energy from saturated fat 0.13 7 —0.92 2
% Energy from carbohydrates —1.05 N —2.5 2
% Energy from added sugar —3.23 .000 —5.97 .0l
Iron (mg)" 1.06 .002 0.53 A
Calcium (mg)' 248 36 —212 7
Fiber (g)' —0.29 3 0.12 8
Servings of fruits 0.4 .02 0.12 8
Servings of fruits and vegetables 0.64 .01 —0.12 .6

All models controlled for age, sex, ethnicity, female head of household age, employment and education status, household income and size, MSA, food
stamp participation, TV watching, supplement use, dietary restrictions, seasonality, and attendance at child care.

*T'wo-step regression equations.

TDensity (per 1000 kcal).

nutritional and health status of the population they serve. Over
the past 30 years, the eating patterns and dietary intakes of
Americans have changed drastically, with a greater proportion
eating out, an increasingly higher proportion who are
snacking, and a higher consumption of invisible fats.'>'®!?
Thus, the effects of the WIC program may be potentially
beneficial for other nutrients besides those that have been
specifically targeted because of the nutrition education that the
participants receive.

Our analysis shows that for preschoolers participating in
the program, the prevalence of snacking and the percentage of
energy from added sugar was lower compared with non-
participants. This effect did not differ by income strata. There
were no other benefits of the program on foods or nutrient
intakes attributed to snacks. WIC had more effect on the
nutrient quality of nonsnack meals. For preschoolers living in
households eligible for both Food Stamps and WIC, we saw
an independent effect of WIC participation on the total diet
for fat, carbohydrates, iron, added sugar, and fruit intakes.
Interestingly, for those who are above the Food Stamp cutoff
but still income-eligible for WIC, the magnitude of the effect
of WIC participation was greater for added sugar and iron but
similar for fruit intakes compared with those income eligible
tor both programs. In addition, there was no significant effect
on fat or carbohydrate intake; in fact, the effect of WIC
participation on these nutrient intakes were in the opposite
direction than that seen for those who are income eligible to
participate in both programs.

As a number of studies have shown, dietary intakes of
preschools are in need of improvement. Vitamin and mineral
consumption is low, whereas fat and added sugar intakes are
high.:"zo_26 Cereal is part of the WIC food package for
children, and our previous analysis indicates that the major
contributor to iron intake in this population are fortified
cereals (Kranz, unpublished). Since children of lower income
families are more likely to lack good diet quality, programs
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targeted at this subpopulation, such as the WIC program,
might greatly improve preschooler’s diets.

Snacks are an important part of young children’s diets to
achieve the necessary nutrients and energy intake?’; thus,
enhancing the nutrient quality of snacks might be one route to
improve diet quality. Adding fruits and vegetables seem to be
one possibility. However, as our previous research has
indicated, an observed increase of fruit consumption over the
past 22 years in preschool children was paralleled by an upward
trend of fruit juice consumption. Analysis revealed that
indeed, the rise of the average number of servings of fruit
per day could be attributed to the increase of 100% fruit juice
consumption (Kranz, unpublished). The American Dietetic
Association currently recommends the intake of fruit juice in
an effort to increase the number of servings of fruits consumed
by children.?® However, the American Academy of Pediatrics
recently released a recommendation to limit juice consump-
tion to 6 oz per day in preschoolers.29 This recommendation is
based on the concern that high juice intake leads to higher
energy consumption and lacks the benefit of increased fiber
intake, as would be observed when children consumed
additional servings of whole fruit.

A limitation of using the USDA data set to examine the
effect of WIC participation is the lack of data on eligibility for
the program aside from income. Thus, we may be comparing
WIC individuals with some who may not be at medical risk
but are income eligible and this would result in a bias toward
the null. In addition, we did not have information on how long
the child participated in the program in order to examine if
those with the longest duration of participation benefited the
most. And, last, we were unable to control for the types of
biases associated with self-selection previously described.” The
USDA survey did not collect reasons for nonparticipation, and
our ability to correct by using econometric techniques of
creating exogenous variables that predict program participa-
tion was hampered by the lack of state specific identifiers.
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We are also aware of the limitation associated with the
diet methodology used by the survey.30 Only two 24-hour
recalls were collected by proxy, which comes with its inherent
measurement problems. However, until newer methods are
validated and proven feasible in large population studies,
particularly for children of this age group, then two 24-hour
recalls can provide reasonable estimates of intake at the group
level.

Our results are in line with the previous four studies,
which have shown beneficial effects of WIC participation
among preschoolers primarily for nutrients targeted by the
WIC program. Our study shows that the effect can reach
beyond those targeted nutrients. For future studies, it would
be helpful to have databases that can overcome the biases
inherent in this type of research when for ethical reasons,
a randomized trial is not feasible. In addition, the effect of
WIC on other eating and lifestyle behaviors is worthy of study,
since WIC is increasingly becoming the public health program
that links individuals to other public health interventions (ie,
immunizations and physical activity programs).
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