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Abstract

BACKGROUND: In 2009, the Special Supplemental Nutrition Program for Women, Infants, and 

Children (WIC) revised its food packages to align with updated nutrition science. Understanding 

how these revisions may impact current consumption patterns could be important.

METHODS: Dietary data from the 2011–2014 NHANES were used to estimate the percentage of 

children who were aged 12 to 23 months consuming selected food and beverage categories on any 

given day by age and WIC status (children who were on WIC, those who were eligible for but not 

receiving WIC benefits, and those who were not eligible for WIC).

RESULTS: Consumption of food and beverage categories differed by WIC status. On a given 

day, a lower percentage of children who were eligible for but did not receive WIC benefits 

consumed vegetables (excluding white potatoes; 42.3%) and grains (76.5%) compared with 

children who were participating in WIC (vegetables [excluding white potatoes]: 60.4%; grains: 

85.5%) and those who were not eligible for WIC benefits (vegetables [excluding white potatoes]: 

58.1%; grains: 87.2%; P < .05). A lower percentage of both children who were eligible for but 

not receiving WIC benefits and those who were participating in WIC consumed fruits (57.6% 

and 70.6%, respectively) and snacks (45.9% and 48.5%, respectively) than those who were not 

eligible for WIC (fruits: 86.4%; snacks: 69.1%; P < .05). A lower percentage of children who were 

receiving WIC consumed dairy than children who were not eligible for WIC (91.7% and 97.2%, 
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respectively; P < .05). A higher percentage of those who were receiving WIC consumed 100% 

juice (70.6%) than children who were eligible for but not receiving WIC (51.6%) and children 

who were not eligible for WIC (50.8%; P < .05).

CONCLUSIONS: Improving early WIC participation and retention could positively impact some 

diet-related disparities among young children who are eligible for WIC.

The US Department of Agriculture (USDA) Special Supplemental Nutrition Program for 

Women, Infants, and Children (WIC) provides nutrition education and counseling, nutritious 

supplemental foods, and referrals to health care and other social services for women who 

have low income and are pregnant or postpartum, including those who are breastfeeding 

or nonbreastfeeding and children ≤5 years of age who are at nutritional risk.1 In 2014, 

approximately one-half of all infants and slightly greater than one-quarter of all 1- to 

4-year-olds in the United States participated in WIC.2

As part of the WIC Program, participants receive food benefits at no cost through a 

WIC food package. Before 2009, authorized food packages had not been comprehensively 

updated since 1980.3 However, the USDA issued an interim rule in 2007 to change the 

WIC food packages,4 and WIC state agencies implemented these revised food packages 

by October 1, 2009. The revised food packages were later codified in a subsequent final 

rule published on March 4, 2014, and this final rule contained minimal additional changes 

from the interim rule.3,5 Compared with the pre-2009 food packages, the revised WIC food 

packages include lower amounts of 100% juice, new cash-value vouchers for purchasing 

fresh fruits and vegetables, increased amounts of whole grains, and a standard issuance of 

lower-fat milk to women and children ages ≥24 months.6

Researchers in several studies have assessed the impacts of the WIC food package changes, 

which includes 1 study among children aged 2 to 4 years that revealed improvements in 

dietary quality and increased availability of healthy foods and beverages.7 However, to 

the knowledge of the authors, no published studies have assessed the dietary patterns of 

children 12 to 23 months of age in WIC after the interim rule by participation in WIC (ie, 

WIC status), including children who are eligible for WIC but not participating. Therefore, 

our objective in this study is to describe the consumption of selected food and beverage 

categories among a nationally representative sample of US toddlers aged 12 to 23 months 

by WIC status. These data may provide WIC educators with insights into food and beverage 

category consumption that align with current program aims as well as those categories that 

may need additional emphasis through nutrition education.

METHODS

The NHANES

The NHANES is an ongoing, nationally representative survey of the noninstitutionalized 

civilian US population and includes a stratified multistage probability design.8 Information 

on the study design and methods have been published elsewhere.9,10 The survey includes a 

household interview and a physical examination that is conducted in a mobile examination 

center (MEC). All participants provide written informed consent, with parents or guardians 

providing consent for minors to participate. Data are released in 2-year cycles. This analysis 
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includes data from 2011 to 2012 and 2013 to 2014. NHANES protocol was approved by 

the National Center for Health Statistics Research Ethics Review Board. Response rates for 

children who were aged 1 to 5 years and underwent the physical examination were 77.6% in 

2011–2012 and 74.6% in 2013–2014.11

Dietary Intake and Food-Group Categorization

The NHANES includes 2 24-hour dietary recalls, with the first recall collected in-person in 

the MEC and the second via telephone 3 to 10 days later. For this analysis, the first dietary 

recall was used, representing a given day’s intake for the population. Dietary information 

was collected in a standardized format by using the USDA Automated Multiple Pass 

Method,12 which helps ensure that all foods and beverages are reported in a 24-hour period, 

including breast milk. A proxy (generally a parent) who is most familiar with the child’s 

intake completes the dietary recall.

Similar to a previous study,13 food groups were identified by using the USDA What We 

Eat in America (WWEIA) categories14 that describe foods as they are consumed (eg, 

pizza and sandwiches) rather than individual components of foods. WWEIA categories are 

composed of mutually exclusive, large food categories that are further divided into smaller 

subcategories. The WWEIA categories are updated with new food codes for every NHANES 

dietary data release.15–17 The subcategories and the associated WWEIA food codes were 

used to develop 18 food and beverage categories for the current study (see Supplemental 

Table 2). All food and beverage categories that were reported for the current study are 

mutually exclusive, with the exception of total milk and dairy. Total milk includes 3 smaller 

subcategories (whole milk, reduced or low- or nonfat milk, and flavored milk or milk 

substitutes). Dairy includes both total milk and cheese and yogurt.

Analytic Sample

We limited our analyses to children who were 12 to 23 months of age at the time of the 

physical examination (n = 468). Children were excluded if they did not complete the dietary 

interview (n = 31), if the dietary intake record was coded as not reliable (n = 12), or if the 

children were missing information on variables that were required to determine WIC status 

(n = 7). This left a final sample size of 418 children who were 12 to 23 months of age.

Covariates

The analytic sample is described by WIC status. WIC status was defined as currently 

receiving WIC benefits. Children who were eligible for but not receiving WIC benefits 

were defined as children who did not report currently receiving WIC and (1) whose family 

income/poverty ratio was ≤1.85; (2) who reported receiving Medicaid; or (3) who reported 

receiving benefits from the Supplemental Nutrition Assistance Program (SNAP), which 

were previously called food stamps. Children who were not eligible for WIC were defined as 

those children who did not meet any of the previously described WIC eligibility criteria. 

Race and Hispanic origin were reported as non-Hispanic white, non-Hispanic African 

American, or Hispanic. Analyses include children who were identified as being of another 

race (including multiracial), but they are not shown as a separate group because of small 

sample sizes.
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Statistical Analyses

As was done previously,13 we estimated the percentage of children who reported consuming 

any amount of a food or beverage in predefined food or beverage categories in the previous 

24 hours. Children were classified as having any consumption or no consumption of specific 

food or beverage categories on a given day; however, the amount consumed was not 

quantified. Estimates and 95% confidence intervals (CIs) were calculated by using the Wald 

method for all children by WIC status. We used t tests (a priori pairwise comparisons were 

done by WIC status) to determine if food consumption frequencies differed by WIC status.

SPSS Complex Samples version 23.0 (IBM SPSS Statistics, IBM Corporation) was used in 

all analyses to account for the complex survey design. Analyses were weighted by using 

day-1 dietary weights, which adjust for oversampling, nonresponse, noncoverage, and day of 

the week.18 All percentages that are presented are weighted.

RESULTS

Among US children aged 12 to 23 months, 38.1% currently receive WIC benefits, 19.6% 

were eligible for but not receiving WIC benefits, and 42.2% were not eligible. There were 

no significant differences in WIC status by sex, but there were significant differences by race 

and Hispanic origin (P < .001). For example, among children who were currently receiving 

WIC benefits, a higher percentage were Hispanic (49.0%), followed by non-Hispanic white 

(24.6%) and non-Hispanic African American (16.7%).

In Table 1, the weighted percentage of US children who were 12 to 23 months of age and 

consumed select beverage categories on any given day by WIC status is presented. There 

were no statistically significant differences in consumption of whole, reduced-fat, low-fat, 

nonfat, or total milk or sugar-sweetened beverages on any given day by WIC status. A 

higher percentage of children who were receiving WIC benefits consumed 100% juice on 

a given day (70.6%) compared with both children who were eligible for but not receiving 

WIC benefits (51.6%) and children who were not eligible for WIC benefits (50.8%; P < 

.01). A lower percentage of children who were eligible for but not receiving WIC benefits 

consumed water on a given day (67.6%) compared with children who were not eligible for 

WIC benefits (82.6%; P < .05). Estimates of the percentage of children who were consuming 

breast milk, formula, or flavored milk or milk substitutes are not presented because of 

unstable estimates. However, flavored milk or milk substitutes are included as part of the 

total milk category.

In Fig 1, the weighted percentage of US children who were 12 to 23 months of age 

and consuming different food categories by WIC status is presented (Supplemental Table 

3 displays point estimates and 95% CIs). Significant findings are highlighted. Compared 

with children who were receiving WIC benefits, a lower percentage of children who were 

eligible for but not receiving WIC benefits consumed vegetables (excluding white potatoes; 

60.4% and 42.3%, respectively) and grains (85.5% and 76.5%, respectively; P < .05; Fig 1). 

Compared with children who were receiving WIC benefits, a higher percentage of children 

who were not eligible for WIC benefits consumed fruit (70.6% and 86.4%, respectively), 

protein foods (80.5% and 90.0%, respectively), dairy (91.7% and 97.2%, respectively), and 
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snacks (48.5% and 69.1%, respectively; P < .05). Compared with children who were eligible 

for but not receiving WIC benefits, a higher percentage of children who were not eligible 

for WIC benefits consumed fruit (57.6% and 86.4%, respectively), vegetables (excluding 

white potatoes; 42.3% and 58.1%, respectively), grains (76.5% and 87.2%, respectively), 

and snacks (45.9% and 69.1%, respectively; P < .05).

DISCUSSION

Evidence suggests that early dietary patterns can contribute to those later in life and have 

lasting impacts.19 Programs such as WIC support families with low income by providing 

young children with healthy foods through its supplemental food package and nutrition 

education and counseling. Changes to the WIC food package align more closely with 

updated nutrition science, promote and support breastfeeding, and provide a wider variety of 

food.5 Indeed, these changes have resulted in WIC programs reporting a number of positive 

findings, including increases in the relative percent of the consumption of fruits, vegetables, 

and whole grains20; increased consumption of lower-fat milk21; and an overall improvement 

in dietary quality and alignment with the USDA Dietary Guidelines for Americans, 2010.22

Although researchers in studies have assessed dietary changes among WIC participants 

since the initial WIC food package changes that were instituted in 2009, we found no 

studies in which researchers specifically compared the consumption of different food and 

beverage categories between children who were WIC participants, those who were eligible 

for but not receiving WIC benefits, or those who were not eligible for WIC benefits, 

particularly among young children. Therefore, our findings are unique. Our data suggest that 

WIC participation may have an impact on reducing diet-related disparities for certain food 

categories as compared with children who are not eligible for WIC. The receipt of WIC 

benefits eliminated the disparity for 2 food categories (vegetables [excluding white potatoes] 

and grains), yet disparities remained for some food categories. Given the recent changes in 

the WIC food package, these observations suggest that WIC could be playing an important 

role in the foods young children are eating.

Evidence from longitudinal studies has revealed the importance of early dietary patterns 

on later dietary behaviors and health outcomes.23–28 For example, young children who had 

infrequent consumption of fruits and vegetables at 11 months of age continued to have 

infrequent consumption 6 years later.24 A 2015 American Academy of Pediatrics Clinical 

Report calls on pediatricians to play an active role in obesity prevention with a focus on 

starting before 2 years of age.29 These recommendations include the promotion of a diet that 

is rich in fruits, vegetables, whole grains, low-fat dairy products, and lean proteins and one 

that is limited in foods with high caloric density.29 Given that 12.3% of children who were 

3 to 23 months of age and participating in WIC in 2014 had a high weight for length,30 

there is a need for a continued focus on healthy dietary patterns beginning in the early years. 

Our data suggest that participation in WIC may help reduce disparities in the consumption 

of certain food categories on a given day, specifically vegetables (excluding white potatoes) 

and grains. Therefore, efforts to identify children who are eligible for WIC and to engage 

or retain them in the program may be beneficial and could have positive impacts on their 

later dietary behaviors and health outcomes. Pediatricians are a trusted source of information 
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and may be able to help encourage participation or continued participation in programs 

such as WIC. This may be especially important because participation in WIC decreases 

precipitously between the time period of the first and second birthdays.2

This study has several limitations. First, “any consumption” on a given day does not 

represent habitual intake and may over- or underrepresent episodically consumed foods. The 

amount of foods or beverages consumed was not assessed. Therefore, for example, children 

who were receiving WIC benefits may have consumed a larger or smaller amount of fruits or 

vegetables as compared with children who were eligible for but not receiving WIC benefits 

or those who were not eligible for WIC benefits. However, the results do include information 

on the consumption of food and beverage categories by WIC status, and future analyses 

could be used to address this gap.

As described previously,13 we categorized foods and beverages on the basis of WWEIA 

food codes, and the frequency of consumption could be a result of the number and types 

of foods and beverages within each category. These categorizations reflect food groups as 

a whole and not specific ingredients within each food and beverage item (eg, potatoes or 

tomatoes consumed in beef stew). A complete breakdown of how we categorized each food 

and beverage is provided in Supplemental Table 2. During the majority of the survey time 

period (2011–2014), the WIC food package interim rule was in effect; however, beginning 

in March 2014, the final rule went into effect.6 The final rule included slight modifications, 

including the provision that white potatoes were eligible as part of the cash-value vouchers 

(implemented by July 1, 2015),31 the provision that yogurt could be used as a partial 

substitute for dairy (implemented by April 1, 2015), and the provision that increased the 

cash-value voucher for fruits and vegetables (implemented by June 2, 2014).6 These changes 

may have resulted in a higher percentage of children who were receiving WIC benefits 

consuming specific food items (ie, those food items that were affected by the modifications 

in the final rule). This was not accounted for in our analysis. Thus, our results may not 

necessarily reflect dietary consumption of food and beverage categories under the current 

USDA rule.

Although we pooled multiple survey years together, we still had small sample sizes for the 

different groups, specifically children who were eligible for but not receiving WIC benefits. 

This may have impacted our ability to detect statistically significant differences between the 

different groups of children. In addition, we were not able to stratify by race and Hispanic 

origin and WIC status because of small sample sizes and unstable estimates. Additional 

survey years may be required to confirm our findings. An earlier study revealed certain 

differences in the percentage of children who were consuming different foods and beverages 

by race and Hispanic origin,13 and we cannot rule out that the differences reported here by 

WIC status were not a function of differences by race and Hispanic origin. Lastly, these data 

are cross-sectional, so we cannot infer causality.

Data for this study (eg, dietary intake, household income, and SNAP and Medicaid 

participation data) are self-reported and subject to systematic errors or bias because 

individuals may have over- or underestimated amounts, values, or participation.32,33 Because 

of the nature of this study (ie, secondary data analysis), no attempt was made to address 
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these biases. Proxy respondents provided the information on foods and beverages that were 

consumed for children 12 to 23 months of age. However, proxy respondents may not be with 

the child for the entire day and may not know all food and beverage items a child consumed.

This study also has several strengths. NHANES is a nationally representative study with an 

adequate sample size to allow for the presentation of findings by WIC status (participating 

in WIC, eligible for but not participating in WIC, and not eligible). Many studies do not 

differentiate further than WIC versus non-WIC participants, which makes our study unique 

in that we could assess the potential impact WIC had on the consumption of different food 

and beverage categories on a given day. The dietary data that were collected in NHANES 

use a standardized methodology, which helps respondents remember foods and beverages 

consumed in a given day.12

CONCLUSIONS

Our findings describe the proportion of children who were consuming different food and 

beverage categories on any given day by WIC status using data collected after the 2009 WIC 

food package changes. We found that WIC participation may have contributed to reduced 

disparities in the consumption of grains and vegetables (excluding white potatoes), but this 

was not seen across all food categories.

Because over one-half of infants and 1-year-old children who are eligible for WIC 

participate in the program,2 WIC plays a pivotal role in shaping the nutrition and health 

status of US children. Pediatricians can help encourage their patients to participate or 

continue participating in programs such as WIC in an effort to reduce diet-related disparities 

between children who are eligible for WIC and those who are not eligible.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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CI confidence interval

MEC mobile examination center

NHANES National Health and Nutrition Examination Survey

SNAP Supplemental Nutrition Assistance Program

USDA United States Department of Agriculture

WIC Special Supplemental Nutrition Program for Women, Infants, and 

Children
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WWEIA What We Eat in America
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WHAT’S KNOWN ON THIS SUBJECT:

In 2009, the Special Supplemental Nutrition Program for Women, Infants, and Children 

(WIC) revised its child food package to align more closely with updated nutrition 

science. As a result, dietary improvements have been reported among program 

participants.

WHAT THIS STUDY ADDS:

Since the WIC food package changes, children who were aged 12 to 23 months and 

eligible for but not receiving WIC had the lowest percentage of consuming certain 

food groups compared with those who were not eligible for WIC and those who were 

receiving WIC. Our findings suggest WIC participation improves diet-related disparities.
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FIGURE 1. 
Percentage of US children who were 12 to 23 months of age and consuming different food 

categories by WIC status (NHANES 2011–2014). Age is presented in months at the time 

of examination in a MEC. Foods contained in the fruit category include apples, bananas, 

grapes, peaches and nectarines, berries, citrus fruits, melons, dried fruits, other fruits and 

fruit salad, and baby food fruit. Foods contained in the vegetables (excluding white potatoes) 

category include tomatoes, carrots, other red and orange vegetables, dark-green and leafy 

vegetables, lettuce and lettuce salads, legumes, string beans, onions, mixed vegetables, 

vegetable mixed dishes, corn, other starchy vegetables, and baby food vegetables. Foods 

contained in the vegetables (white potatoes) category include baked or boiled potatoes, 

French fries and other fried white potatoes, and mashed and white potato mixture. Foods 

contained in the protein foods category include meats, poultry, seafood, eggs and omelets, 

cured meats and poultry, nuts, seeds, processed soy products, baby food yogurt, cheese, 

and yogurt. Foods contained in the grains category include baby food cereals, ready-to-

eat cereals, cooked cereals, breads, rolls, tortillas, quick breads and bread products, and 

cooked grains. Foods contained in the mixed-dishes category include meat, poultry, and 

seafood mixed dishes; rice, pasta, and other grain-based mixed dishes; pizza; burgers and 

sandwiches; and soup. Foods contained in the snacks category include savory snacks, 

crackers, and snack and/or meal bars. Foods contained in the sweets category include sweet 

bakery products, candy and sugar, and other desserts. WIC status is defined as children who 

are currently receiving WIC benefits. Eligible for but not receiving WIC benefits is defined 

as children who are eligible on the basis of family income/poverty ratio, receipt of Medicaid, 

Hamner et al. Page 11

Pediatrics. Author manuscript; available in PMC 2024 March 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



or receipt of SNAP benefits (previously called food stamps). Not eligible is defined as 

children who do not meet WIC eligibility criteria. a Indicates results that are significantly 

different from those of children who are not eligible. b Indicates results that are significantly 

different from those of WIC participants (t test; P < .05). c Indicates that the estimate did 

not meet the National Center for Health Statistics criteria for data presentation. Although 

degrees of freedom and the relative CI were in compliance with data-presentation standards, 

the absolute CI was slightly >0.3.
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