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Abstract

Objective: To examine infant food preparation practices at age 7, 9, 11, and 13 months overall 

and by sociodemographic characteristics.

Design: Data from a longitudinal study from the US Department of Agriculture’s Special 
Supplemental Nutrition Program for Women, Infants, and Children (WIC) Infant and Toddler 

Feeding Practices Study-2 (ITFPS-2) were used.

Participants: A sample of 1,904 infants (970 males and 934 females) enrolled in WIC who had 

been introduced to solid foods and were consuming food prepared at home.

Main Outcome Measures: Food preparation practices included pureeing, mashing, chopping/

dicing, and prechewing. Estimates were provided overall and by sociodemographics.

Analysis: Prevalence estimates were calculated for each survey month overall and by 

sociodemographics. Chi-square tests for independence were used to test for differences.

Results: Food preparation practices changed as infants aged. Pureeing and mashing were 

common in month 7 (57.8% and 59.6%, respectively), but chopping/dicing were the most 

prevalent by month 13 (85.4%). Food preparation practices did not vary by education status, but 

statistical differences were consistently observed by race and ethnicity and inconsistently observed 

by maternal age at birth.

Conclusions and Implications: Exposing children to a range of food textures at an 

appropriate age is important for developmental progress. Continued culturally relevant efforts 

by WIC educators and health care providers can emphasize the importance of early experiences 

with food textures.
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INTRODUCTION

Exposing children to a range of food textures at an appropriate age and stage is not 

only important for developmental progress, but it may also be important for later dietary 

behaviors.1 Children are more likely to accept a range of food textures if exposed when 

the brain is particularly receptive to the effects of the experience, typically during the early 

complementary feeding phase or ages 6–12 months.2,3 After this time, different textures can 

still be introduced and even accepted, but it may take more effort.2,3

Specific feeding guidelines on when to introduce and how to prepare food, including 

exposures to different food textures, for young children are available.4,5 For example, the US 

Department of Agriculture’s Special Supplemental Nutrition Program for Women, Infants, 
and Children (WIC) Program provides detailed feeding guidelines for its almost 2 million 

enrolled infants, along with supplemental food, nutrition education, and screening and 

referrals for other health care services for eligible infants, children aged ≤ 5 years, and 

pregnant and postpartum women from low income areas. These feeding guidelines support 

the development of chewing, fine motor, and self-feeding skills while accounting for general 

progression of infant oral development, number and type of teeth, and safety from choking.4 

Advice on exposing children to a variety of food textures is also described. For example, 

beginning at ages 6–8 months, plain fruits, cooked vegetables, and protein-rich foods can 

be pureed, strained, or mashed, followed by ground, finely chopped, or diced food at age 

8–12 months.4 The WIC guidelines vary by food groups and age and are consistent with 

guidance for the general population from the American Academy of Pediatrics (AAP).5 A 

recent report by the National Academies of Science, Engineering, and Medicine conducted 

a scoping review of the feeding recommendations for infants and young children, including 

both what and how to feed.6 Although the majority of recommendations identified focused 

on what to feed, a third of identified recommendations described topics related to how 

to feed, including food consistency and texture.6 Recommendations for this topic were 

consistent and noted that foods and textures should be developmentally appropriate for an 

individual child and should change as the child ages.6

Despite the benefits of introducing a range of textures and consistent, available guidance on 

how to prepare food for infants at appropriate ages, limited information is available on food 

preparation practices. With more than half (56%) of all infants in the US eligible for WIC in 

2017,7 a better understanding of how foods are prepared by WIC caregivers, including the 

exposure to a range of food textures during a key period, could provide insights into early 

dietary behaviors and patterns. It may also inform infant feeding education provided by WIC 

educators and health care providers. Therefore, the purpose of this cross-sectional analysis 

was to examine infant food preparation practices at ages 7, 9, 11, and 13 months overall and 

by sociodemographic characteristics among the WIC population.
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METHODS

Data Source

Data were used from a longitudinal study, the WIC Infant and Toddler Feeding Practices 

Study-2 (ITFPS-2), that follows children enrolled in WIC through age 6 years to assess 

dietary and feeding practices, WIC services related to feeding support, and health 

outcomes.8 The WIC ITFPS-2 was conducted using a two-stage stratified sampling approach 

to enroll participants. Within the first sampling stage, WIC sites were selected using 

a probability proportional sampling design. Special Supplemental Nutrition Program for 
Women, Infants, and Children sites were eligible if they were projected to enroll ≥ 30 

participants per month. Eighty WIC sites were selected across 27 states, representing 37% of 

WIC sites and 87% of WIC participants.8

The second sampling stage identified eligible participants. All women who were enrolling 

in WIC for the first time or were enrolling their infant (aged < 2.5 months) were eligible 

to participate. In addition, women had to be aged ≥16 years and speak English or Spanish. 

Eligible participants were enrolled in person. Recruitment for the study occurred from 

July 1, 2013, through November 18, 2013. Participants completed a series of telephone 

interviews throughout the study, with 8 interviews conducted in the first year (prenatal, 

months 1, 3, 5, 7, 9, 11, and 13). Of those invited to participate in the study (n = 6,775), 987 

did not complete a screener;1,299 were screened and ineligible, and the remaining women 

(n = 4,489) were screened and eligible to enroll.8 Of those screened and eligible, 4,367 

enrolled. The current analysis uses data from months 7, 9, 11, and 13; response rates among 

those enrolled varied by month, 72.3%, 56.7%, 53.7%, and 64.8%, respectively.8

Written consent from participants was obtained during study screening and enrollment. 

Participants received incentives for enrolling and completing each interview. This study was 

a registered study at clinicaltrials.gov (NCT02031978).

Analytic Population

Analyses were limited to those who had complete data at all 4 survey timepoints (months 

7, 9, 11, and 13) (n = 1,904) to ensure appropriate comparisons within each cross-sectional 

timepoint. A flow chart of the analytic population is provided (Figure 1).

Introduction to Solids

At every interview, caregivers were asked, “Has [child] been given anything to eat or drink 

besides formula or breast milk?” Response options were yes or no. Only caregivers who 

responded yes in months 7, 9, 11, or 13 were considered for further analysis (month 7 [n = 

1,487], month 9 [n = 1,669], month 11 [n = 1,756], month 13 [n = 1,822]). This question 

was used to calculate the prevalence of infants consuming anything other than breast milk 

or formula at each survey month and was used as a proxy for introduction to solids because 

of the infants’ age at survey time points (hereafter referred to as introduced to solids). For 

example, infants who have been introduced to solids before or at 7 months are included in 

the denominator for months 9, 11, and 13.
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Infant Food Prepared at Home

Caregivers who responded yes to solids were eligible to answer questions about types of 

infant food prepared at home. Caregivers were asked whether 5 different food categories 

were store-bought baby food (ie, foods sold in a jar or a container sold especially for babies) 

over the past 7 days ([1] fruit and vegetable juice, [2] fruit, [3] vegetables, [4] meat such as 

beef or chicken, and [5] combination dinners). Response options included all, mostly, some, 

no store-bought baby food, or not fed this food in the past 7 days. Respondents reporting no, 

some, or mostly store-bought baby food were asked about infant food preparation practices 

at home.

Food Preparation Practices

Five different food preparation practices were assessed with a yes/no response for each: (1) 

puree, such as in a blender or food processor; (2) mash, such as with a fork or spoon; (3) 

chop or dice; (4) chew foods yourself before giving to their child; and (5) other. Respondents 

that reported don’t know or refused were recategorized as no (a total of 4 responses of don’t 

know or refused for mashed at months 7, 9, or 11; a total of 11 responses of don’t know 

or refused for pureed, mashed, chop/dice, or prechew at month 13). A sensitivity analysis 

was conducted, and excluding don’t know or refused from no responses yielded similar 

findings. Analyses of food preparation practices were restricted to puree, mash, chop/dice, 

and prechew.

Covariates

Covariates include infant’s sex (male or female), maternal age (≤ 25 years or ≥ 26 years), 

maternal educational attainment (≤ high school or > high school), and mother’s race and 

ethnicity (non-Hispanic Black, non-Hispanic White, non-Hispanic other race, or Hispanic). 

For analyses stratified by race and ethnicity, individuals categorized as non-Hispanic 

other race were not displayed because of limited sample size. Race and ethnicity were 

self-reported; participants indicated their ethnicity (Hispanic or Latino, or Not Hispanic or 

Latino) and race via an open-ended question with a select all that apply option (American 

Indian or Alaskan Native, Asian, Black or African American, Native Hawaiian or Other 

Pacific Islander, White, other (specify)]. In the publicly available data set, race categories 

were provided as Black or African American, White, and all other; ethnicity categories 

were provided as: Hispanic or Latino, or Not Hispanic or Latino. Race and ethnicity were 

combined into 1 variable for this analysis.

Statistical Analysis

Prevalence estimates for introduction to solids, foods prepared at home, and food 

preparation practices were calculated for each survey month overall and by maternal race 

and ethnicity, maternal age at birth, and education level. Chi-square tests for independence 

were used to test for differences between demographic characteristics and food preparation 

practices within each month among those fed any food prepared at home. Bonferroni 

corrected P values < 0.0125 were considered statistically significant. A previously developed 

weight to account for the differential selection and nonresponse was unavailable for 

individuals who participated in months 7, 9, 11, and 13. Therefore, weights for each survey 
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month (ie, months 7, 9, 11, or 13) were used in the cross-sectional analysis. A sensitivity 

analysis was conducted comparing monthly weighted estimates to non-weighted estimates, 

and findings did not change, and estimates were not statistically different from one another. 

Therefore, analyses at each survey month were weighted using the corresponding month 

weight to represent the WIC population enrolled in WIC sites with ≥ 30 participants/month 

and adjust for the differential probability of selection and nonresponse. For demographic 

characteristics of the total analytic population, estimates were not weighted because 

appropriate survey weights for the combination of surveys months presented were not 

available. The software SAS-callable SUDAAN was used to account for the complex survey 

design (SUDAAN release 11.0.3, RTI International, 2018). The Centers for Disease Control 

and Prevention determined that this secondary analysis of de-identified data was not human 

subjects research and did not require Institutional Review Board review.

RESULTS

Of the 1,904 caregivers in the analytic sample, 39.8% identified as Hispanic, 31.9% 

identifying as non-Hispanic White, and 22.6% identifying as non-Hispanic Black 

(unweighted; data not presented). Half were aged 26 years or older (50.0%), and most 

caregivers had less than a high school education (61.1%) (unweighted; data not presented).

At 7 months, 78.1% of infants had been introduced to foods or beverages other than infant 

formula or breast milk, and this percentage was higher at each succeeding month at 87.9%, 

92.4%, and 96.0% at 9, 11, and 13 months, respectively (Table). This pattern was consistent 

across sociodemographic groups. However, there were differences in the proportion of 

infants introduced to solids by sociodemographic factors within each month (Table). For 

example, at month 7, 80.1% of non-Hispanic Black caregivers, 85.1% of non-Hispanic 

White caregivers, and 73.4% of Hispanic caregivers had introduced solids (P < 0.01).

Among infants introduced to solids by 7 months, 42.5% had at least 1 infant food category 

prepared for them at home. The percentage of at least 1 food category prepared at home 

was higher at each succeeding month (55.0% in month 9, 68.7% in month 11, and 83.7% 

in month 13) (data not presented). Again, some differences were noted in the proportion of 

infants who had at least 1 infant food category prepared for them at home within each month 

by select sociodemographic factors. For example, at month 11, 64.5% of caregivers aged 

≤ 25 years were serving infant food prepared at home, compared with 72.9% of caregivers 

aged >26 years (P < 0.01).

Among infants who had been introduced to solids and had at least 1 infant food category 

prepared at home, pureeing was reported by more than half of caregivers at 7 and 9 months 

(57.8% and 51.8%, respectively) and then by less than half of caregivers in later months 

(month 11, 46.7%;month 13, 37.2%) (Figure 2). In month 7, 59.6% of caregivers reported 

mashing, and this percentage was higher at 82.1% in month 11. Chopping/dicing was 26.2% 

in month 7 and 85.4% in month 13. Approximately 11.6% to 17.7% of caregivers reported 

prechewing as a food preparation practice between 7 and 13 months.
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Methods of preparation varied by race/ethnicity for most months and practices, but patterns 

were less consistent for other sociodemographic characteristics. There were statistically 

significant differences by food preparation practices within each month by race and ethnicity 

for pureeing and prechewing and in select months for mashing (months 11 and 13) and 

chopping/dicing (months 9, 11, and 13) (Figure 2). There were also significant differences 

in food preparation practices within select months by maternal age for pureeing (months 

9 and 11) and prechewing (months 7, 9, and 13) (Supplementary Table). Regardless of 

sociodemographic characteristics, a similar pattern was observed with a higher proportion 

of pureeing in the earlier months (ie, months 7 and 9) and then a lower proportion at 

later months (ie, months 11 and 13). For example, in month 7, 35.8%, 44.1%, and 68.0% 

of non-Hispanic Black, non-Hispanic White, and Hispanic caregivers reported pureeing, 

respectively (Chi-square, P < 0.001). Prechewing had the most variability in each month. For 

example, in month 9, 21.6% of caregivers aged ≤ 25 years were using prechewing compared 

with 11.9% of caregivers aged > 26 years (Chi-square, P < 0.01) (Supplementary Table).

DISCUSSION

Among a cohort of infants enrolled in WIC, most infants had been introduced to solid 

foods by 7 months, with some differences noted by sociodemographic characteristics. 

For those who had infant food prepared at home, food preparation practices of pureeing 

and mashing were common at 7 and 9 months and then transitioned to chopping/dicing 

foods by 13 months. These practices are consistent with AAP and WIC recommendations 

to offer a variety of textures in thicker consistencies as children age.4,5 A smaller 

proportion of caregivers reported prechewing with similar proportions at 7, 9, 11, and 

13 months. Prechewing, as a practice, is not encouraged in programmatic guidance from 

WIC.4 Systematic evidence supporting or refuting this practice is limited, and discussion 

continues in the scientific literature.9,10 Some studies have found this practice can increase 

the risk of disease transmission11-13 and developing dental caries,14 especially among 

caregivers infected with HIV or at risk of HIV infection.12 Other researchers have 

described the practice as being used historically to support the transition of breastfeeding 

to complementary food introduction and may have digestive, immunological, and other 

protective health benefits.15 A call for more research on this practice has been made 

to understand the risks and benefits on child health.16 The proportion of caregivers 

reporting different food preparation practices did not vary by education status, but statistical 

differences were consistently observed by race and ethnicity and inconsistently observed by 

maternal age at birth. Previous studies have not assessed food preparation practices overall 

or by sociodemographic differences within either a low-income population or the larger US 

population, making our findings a unique contribution to the literature. Given the importance 

of early child nutrition, including the exposure to a range of food textures at an early age, 

findings are discussed within a broader public health context, including food acceptance, 

potential impacts on current and future dietary behaviors, and programmatic efforts.

Early feeding experiences, including introducing different food textures, can significantly 

impact food acceptance,3 dietary behaviors,17-19 dietary patterns,20,21 and health 

outcomes.22 Blossfield et al23 found that 12-month-old infants who had been exposed to 

mashed carrots previously, or a variety of textures regardless of the food item, increased 
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acceptance of chopped foods such as carrots.23 Among a cohort of children in the United 

Kingdom, Northstone et al19 found that children who were not exposed to lumpy foods until 

after 10 months was associated with a lower likelihood of being given a variety of family 

foods such as meat, fish, eggs, raw fruit and raw vegetables and had an increased odds of 

reported feeding difficulties. Longer-term impacts of later introduction to lumpy foods (≥ 10 

months) were also identified, including lower scores on healthier dietary patterns at age 2 

years,21 fewer portions of fruits and vegetables at age 7 years,1 and higher odds of feeding 

difficulties at age 7 years.1

Infants learn to eat using a variety of methods, including familiarization (repeated exposures 

to tastes, texture, and appearance), observation (watching or imitating others eating 

similar foods), associative learning (linking foods and flavors together), and categorization 

(grouping similar foods together).24 Repeated exposures to different food textures, such as 

purees, mashes, or chopped/diced foods, can be an important early step to increasing food 

acceptance. As described previously, there appears to be a window of opportunity during 

development in which a range of food textures may be more readily accepted.2 After this 

window closes, the ability to accept different textures is still present, but it may take more 

effort.2 Our findings indicated a large proportion of caregivers were preparing more textured 

(ie, chopped/diced) food at 11 and 13 months, which may coincide with this developmental 

window.

Our findings that caregivers with infants enrolled in WIC have food preparation practices 

that align with guidance from AAP and WIC are encouraging and support the continued 

promotion of the WIC feeding guidelines.4 However, not all infants and young children 

eligible for WIC participate in the program,7 and dietary practices have been found to 

differ by WIC participation status.25,26 Pediatricians, or other health care providers, could 

be an important conduit for families to learn about key early feeding practices, regardless 

of WIC participation status. The AAP has developed continuing medical education training 

modules that touch on a range of early child nutrition topics, including the importance 

of exposing young children to a variety of tastes and textures.27 In addition, educational 

materials from AAP targeting families and caregivers, many of which are available in 

both Spanish and English, provide information on how to feed young children, including 

food preparation methods.27,28 There are examples of other materials and programs that 

have been developed specifically for families and caregivers with cultural relevance and 

applicability, including a series of videos on early feeding developed by the Chickasaw 

Nation29 and a population-tested nutrition education program created in Spanish with 

careful consideration of traditional foods and eating customs across a range of Latino 

cultures.30 An opportunity exists to further these efforts, especially with the release 

of the US Dietary Guidelines for Americans 2020–2025.31 The US Dietary Guidelines 

for Americans 2020–2025 provides a framework that can be used to support healthy 

dietary patterns, including complementary feeding practices that represent a family’s 

preference, cultural traditions, and budgetary considerations.31 In addition to educational 

resources available, qualitative research has underscored the importance of understanding 

and celebrating diverse cultures and practices regarding early feeding.32 Scoping reviews, 

such as the one described by Monteith et al,33 on qualitative literature related to Indigenous 

infant feeding experiences, could provide even more insights to understanding the context of 
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culture and traditions on infant feeding practices. Continued efforts by both WIC educators 

and health care providers to emphasize the importance of early experiences with different 

food textures, using a culturally competent approach, could help support the development 

of positive current dietary behaviors and practices and potentially influence later dietary 

behaviors for WIC and non-WIC participants alike.

Although there are available guidelines on infant and toddler feeding, including the most 

recent US Dietary Guidelines for Americans 2020–2025,31 the evidence supporting many 

of the recommendations has been somewhat limited. The National Academies of Science, 

Engineering, and Medicine report, which identified 43 guideline documents and 18 different 

topic areas, highlighted that the supporting evidence for these recommendations often 

mapped to narrative reviews, with some linked to systematic reviews, and others to 

government reports and websites, or a single scientific paper.6 However, efforts such as 

the Pregnancy and Birth to 24 Months Project and the Scientific Report of the Dietary 

Guidelines Advisory Committee have provided significant contributions to addressing these 

gaps on key questions related to infant and toddler feeding.34,35 Specific guidance on food 

preparation methods, while limited, has been included in some fashion (ie, describing the 

developmental readiness for beginning to eat solid foods) in the US Dietary Guidelines 

for Americans 2020–2025.31 Continued efforts to provide evidence-informed guidance for 

feeding infants and young children is important, and studies, such as the WIC ITFPS-2, 

can help researchers and public health practitioners advance the understanding of infant and 

young child feeding.

There are several strengths to this analysis. First, WIC ITFPS-2 is a longitudinal study 

among a low-income population with frequent data collection during a period of rapidly 

changing feeding practices and behaviors. Our analytic sample included only data on 

food preparation practices at 4-time points between 7 and 13 months, allowing us to 

identify these practices for the same group of mother–child dyads. Because we limited 

our analysis to those who answered all 4 surveys, our sample was more limited. However, 

no differences in sociodemographic characteristics were found between the study population 

and the analytic population at each respective survey month. Data were stratified by several 

sociodemographic factors providing insights into different feeding practices that can be 

explored in future research, including any contextual reasons why feeding practices were 

chosen and how these reasons might differ by stratifications such as race and ethnicity. 

There were also several limitations. Although these data are generalizable to the enrolled 

WIC population, they are only generalizable to WIC sites that enroll ≥ 30 participants 

per month (37% of WIC sites); however, sites with ≥ 30 participants per month represent 

almost 90% of WIC participants.8 These data were collected beginning in 2013 and most 

likely span the period of 2013–2015 depending on when an infant was enrolled; however, 

food preparation practices could have changed since this time. This may be especially true 

with the coronavirus disease 2019 pandemic and shifts in the WIC program to adopt and 

allow for flexibilities in participating families36 and other impacts such as a reduction in 

vaccinations and missed well-child visits.37,38 Food preparation practices were limited to 5 

broad food categories for food prepared at home, and it is unknown how foods that were 

not included in these categories were prepared or how foods were prepared if they were all 

store-bought baby foods. Dietary quality of foods was not accounted for, only how foods 
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were prepared. Dietary quality differs by age,39 but assessing this was beyond the scope of 

this analysis. The proportion of caregivers using multiple feeding practices was not assessed, 

so the proportion of feeding practices that made up an individual infant’s diet were not 

assessed. Finally, how foods were fed to the child could not be accounted for because these 

data were unavailable. For example, children at later ages may have been feeding themselves 

using a spoon for a puree or mashed foods, which supports the development of fine motor 

skills and increases feeding independence.16

IMPLICATIONS FOR RESEARCH AND PRACTICE

Among a cohort of infants enrolled in WIC, a variety of food preparation practices were 

used from 7 months to 13 months, consistent with recommendations appropriate for child 

development. Food preparation practices moved from pureed and mashed foods at 7 and 

9 months into a higher proportion of chopped/diced foods by 13 months, with differences 

noted consistently by race and ethnicity. Exposing young children to a variety of textures 

early in life can support food acceptance.3 More research on food preparation practices, 

including prechewing and the contextual reasons for these preparation practice choices, is 

needed to understand the risks and benefits on child health. An example could include a 

factor analysis assessing each feeding practice and the different characteristics that explain 

that particular feeding method at different time points which could be useful to practitioners. 

Continued culturally relevant efforts by WIC educators, pediatricians, and other health care 

providers to emphasize the importance of early experiences with different food textures 

could help support the development of positive current and future dietary behaviors and 

practices.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart of selection of analytic sample from USDA’s WIC ITPFS-2. Abbreviations: 

ITFPS-2 (Infant and Toddler Feeding Practices Study-2); USDA (United States Department 

of Agriculture); WIC (Special Supplemental Nutrition Program for Women, Infants, and 
Children).
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Figure 2. 
Proportion of feeding practices used for foods prepared at home for infants at months 7, 

9, 11, and 13 by maternal race and ethnicity, WIC USDA’s Infant and Toddler Feeding 

Practices Study-2. Abbreviations: USDA (United States Department of Agriculture); WIC 

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

different by maternal race and ethnicity at month 7, Chi-square test for independence P < 

0.01. bSignificantly different by maternal race and ethnicity at month 9, Chi-square test for 

independence P < 0.01. cSignificantly different by maternal race and ethnicity at month 11, 

Chi-square test for independence P < 0.01. dSignificantly different by maternal race and 

ethnicity at month 13, Chi-square test for independence P < 0.01. ePercents are weighted 

by corresponding survey month weight, adjusting for the differential probability of selection 

and non-response. fPercentages do not equal 100 as individuals could select more than 1 

feeding practice.
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