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Background: Children in low income and minority populations are at risk for poor dietary 

quality. At least one-third of the calories consumed by children are eaten between meals (i.e. 

snacks). The contribution of snacking to diet quality among children is poorly understood.

Objective: The current study examined associations between snacking and children’s diet quality 

along with differences across ethnicity/race, sex, and weight status.

Design: Cross-sectional data came from Phase I of the Family Matters Study, an observational 

study.

Participants/setting: This study included 150 families with children aged 5–7 years old from 

six ethnic/racial groups (n = 25 from each; African American, Hispanic, Hmong, Native 

American, Somali, non-Hispanic white); data were collected in Minneapolis/Saint Paul in 

2017-2018.

Main outcome measures: Total daily energy (kcal), overall diet quality using the Healthy 

Eating Index (HEI-2010), and food group intakes [e.g. fruit, vegetables, refined grains, sugar-

sweetened beverages (SSB)] were assessed using three 24-hour dietary recalls.

Statistical Analyses Performed: Conditional fixed effects estimators (within-child variation) 

were used in regression analyses to characterize the relationship between daily snacking and 

dietary intake relative to dietary intake at all other daily meal occasions. Mean (standard 

Deviation; ±) overall dietary intake including all meals and snacks was compared to mean (±) 

intake of meals only.

Results: Among boys, snacking was found to contribute positively to HEI-2010 scores 

(HEI-2010: 57.6, HEI-2010 without snacks: 55.0; Effect Size (ES): 0.28, p=0.03). Snacking was 

an important source of fruit (ES: 0.71) and dairy (ES:0.53), but also contributed to children’s 

consumption of refined grains (ES: 0.68) and SSB (ES: 0.31). Very few vegetables were consumed 

as snacks. Further, snacks contributed more to the overall diet quality (HEI-2010) of Native 

American (ES: 0.30) and Somali (ES: 0.35) youth as compared to youth from other ethnic/racial 

backgrounds.

Conclusions: Findings suggest that snacks have the potential to improve diet quality in children. 

Future research should examine influences on children’s food choices at snack times and barriers 

to serving more healthful foods as snacks that are faced by ethnically/racially diverse families.

Keywords
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National data indicate that overall diet quality among US children is poor, with the majority 

of children failing to meet current dietary recommendations for health,1 an issue further 

compounded for children from low-income families and ethnically/racially diverse 

backgrounds.1 Given the importance of a healthful diet during childhood, identifying factors 

that have potential to improve childhood dietary intake patterns, particularly among youth 

from low-income or ethnically/racially diverse backgrounds, is a public health priority.2,3 

Over the past several decades, clinicians and public health advocates have become 

concerned by an observable increase in the frequency of snacking (i.e., eating between 

meals), daily energy intake from snacks, and number of energy-dense, nutrient-poor foods 
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and beverages consumed as snacks among children.4-10 School-aged children consume 

approximately one-third of their total daily calories as snacks.10 The significant contribution 

of snacking to children’s total caloric intake highlights the need to understand how snacks 

contribute to overall diet quality.

Snacking has been defined and measured in a variety of ways. Some studies rely on 

participant-defined occasions (e.g. meal or snack), whereas others define snacking based on 

consumption of specific types of foods (e.g. cookies, cakes, chips).8 These varied definitions 

are important to consider when interpreting the results of research on snacking. To date, 

research suggests that more frequent snacking (measured by self-reported eating occasions) 

is associated with higher overall energy intake and higher energy intake from added sugars 

and fats.8,11 Indeed, data suggest that, for children, desserts and sugar-sweetened beverages 

are the two major sources of calories consumed during snacking occasions.4,9,10 

Additionally, since the early 1990s, there has been a notable increase in the amount of salty 

snack foods and candy consumed during snacking occasions, increasing the overall role of 

these foods in children’s diet profile.4,8-10 At the same time, some research has found that 

foods consumed during snacking occasions also contribute positively to children’s intake of 

key vitamins and minerals and have been shown to make small, but meaningful contributions 

to children’s total protein intake.4,8-10 Taken together, these findings suggest that snacks 

substantially contribute to a child’s overall daily calorie intake and highlight that while much 

of this contribution may come from high calorie, low nutrient-dense foods, snacks also seem 

to contribute important nutrients to children’s overall dietary intake profile.

Overall, research exploring the impact of snacking on dietary intake has been relatively 

limited and mostly descriptive in nature. Further, the bulk of research has evaluated 

associations of snacking with children’s intakes of nutrients and consumption of specific 

food groups. With a few exceptions11-14, little attention has been given to understand the 

contributions of snacking to children’s overall diet quality. Indeed, a recent review article 

emphasized this research need, particularly within socioeconomically diverse populations;8 

exploring differences in snacking patterns across diverse subgroups could help explain 

observed disparities in overall dietary quality found among youth from diverse backgrounds.

The current study aimed to evaluate associations of snacking with children’s total daily 

energy intakes, overall diet quality as reflected in Healthy Eating Index scores, and food 

group intakes [e.g. fruits, sugar-sweetened beverages (SSB)]. Specifically, diet quality 

outcomes for meals and snacks were compared to diet quality outcomes for meals alone to 

understand what and how snacks contributed to overall diet quality outcomes. A second aim 

was to examine differences in the contribution of snacking to children’s daily dietary intake 

across child ethnicity/race, sex, and weight status, within a diverse, metropolitan sample of 

children. Study findings will be used to inform future research aimed at understanding how 

to best design and tailor public health messages and nutrition guidelines regarding eating 

between meals.
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MATERIALS AND METHODS

Data for the current study are from Phase I of Family Matters15, a National Institutes of 

Health-funded observational study, designed to identify novel risk and protective factors for 

childhood obesity in the home environments of ethnically/racially diverse and primarily low-

income16 children (n=150). Phase I of the Family Matters study included in-depth 

observational research of a smaller sample of diverse families using a variety of methods (in-

home observations, 24-hour dietary recalls, individual interviews, surveys) with the goal of 

using these observations to inform the development of a culturally appropriate survey to be 

conducted within a larger sample of families during Phase 2, as well as subsequent 

interventions geared towards families of elementary school-aged children. The University of 

Minnesota’s Institutional Review Board Human Subjects Committee approved all protocols 

used in the Family Matters study; all parent participants provided written informed consent 

and parental consent for their children, and all children assented to the study.

Participants

The study recruited children and their families from the Minneapolis/St. Paul, MN area 

between 2015-2016 via a letter sent to them by their family physician. Children were 

eligible to participate in the study if they were between the ages of 5 and 7 years old, had a 

sibling between the ages of 2 and 12 years old living in the same home, lived with their 

parent/primary guardian more than 50% of the time, shared at least one meal (home-cooked 

or otherwise) per day with the parent/primary caregiver, and were from one of six racial/

ethnic categories (non-Hispanic white, African American, Hispanic, Native American, 

Hmong, and Somali). Children were required to be away from home during the day (e.g. 

school, summer camp) in order to participate in the study. In total, 150 families with children 

aged 5–7 years old from six ethnic/racial groups participated in the study (n = 25 from each; 

African American, Hispanic, Hmong, Native American, Somali, non-Hispanic white). 

Further, the study implemented a stratified sampling strategy; within each ethnic/racial 

group, half of the sample children recruited had a body mass index (BMI) ≥85 percentile 

while the other half had a BMI between 5 and 85 percentile. Additional, in-depth details 

regarding recruitment and study design are published elsewhere.15

Procedures and Data Collection

Measures used in this analysis (detailed below) were collected from three 24-hour dietary 

recalls completed by the primary caregiver over the course of a seven day period.17

24-hour dietary recalls.—Certified researchers used the Nutrition Data System for 

Research (NDSR) 18 Version 2015 to collect three 24-hour dietary recalls on the target child; 

dietary intake data were collected in all months/seasons of the year, based on the time when 

each parent-child dyads were recruited into the study. Because young children are not 

considered reliable reporters of dietary intake, recalls were conducted with the target child’s 

parent. Recalls were conducted on nonconsecutive days; two of the recalls were weekdays, 

and one was a weekend day. The first and third dietary recalls were collected in-person as a 

part of the first and last data collection home visits; the second recall was conducted over the 

telephone. The dietary recalls collected were scheduled in advance, rather than random.
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Several tools were used to assist parents in their reporting of the target child’s dietary intake, 

including, 1) food diaries to record the foods and drinks consumed by the target child the 

previous day, 2) a food amounts booklet to assist parents in recalling the amounts of foods 

consumed, and 3) school lunch and breakfast menus to provide guidance for parents of 

children who ate school breakfast and lunch. Additionally, parents were asked to involve 

their child in the recall process so their child could provide additional details when 

appropriate (e.g. reporting what they ate off of the school menu). Staff dietitians conducted 

quality assurance on 100% of dietary recalls; the quality assurance process used in this study 

mirrors the one used by the Nutrition Coordinating Center at the University of Minnesota.19

Food and Nutrient Categories: NDSR18 combined foods eaten into food subgroups 

(e.g., dark green vegetables, whole-grain crackers). Similar subgroups were combined when 

appropriate to create an overall category. For example, soft drinks, sports and energy drinks, 

fruit drinks (e.g., SunnyD), sweetened coffees and teas (e.g., Frappuccino), and sweetened 

waters (e.g., Vitamin Water) were combined to create a SSB category. Food subgroups are 

available per day, per meal, or per eating occasion type. Healthy Eating Index (HEI-2010) 

scores were calculated using guidance from the Nutrition Coordinating Center.20-22 This 

score was calculated by averaging the dietary recall intake data, computing scores for each 

adequacy and moderation component, and summing the component scores to compute 

individual HEI-2010 scores (i.e. mean ratio method). The HEI-2010 was designed to 

measure how well diet quality conformed with the Dietary Guidelines for Americans, 2010. 

The HEI-2010 consists of 12 categories: Whole Fruit, Total Fruit, Whole Grains, Dairy, 

Total Protein Foods, Seafood and Plant Proteins, Greens and Beans, Total Vegetables, Fatty 

Acids, Refined Grains, Sodium, and Empty Calories. The first nine components are 

“adequacy” components, and final 3 (Fatty Acids, Refined Grains, Sodium) are 

“moderation” components. Each component is assigned a maximum point value and a 

standard for achieving the maximum score. The highest HEI-2010 score possible, calculated 

by summing all 12 component scores, is 100; a higher score indicates a higher quality diet. 

Detailed descriptions of how HEI-2010 scores were calculated are available elsewhere.22,23

Snacking Occasions: Snacking occasions were self-identified by the parent. For each 

eating occasion reported during the three 24-hour dietary recalls, certified research staff 

asked the parent to label each eating occasion; options included breakfast, lunch, dinner or a 

snack.

Sex and Ethnicity/race.—Determination of sex and ethnicity/race were based on the 

primary caregiver’s report of child demographics at the time of recruitment.

Statistical Analysis

Descriptive statistics and demographic crosstabulations (e.g., frequency) were computed to 

assess overall completeness of dietary intake data by meal occasion. Diet quality outcomes 

and daily energy intake for meals and snacks were compared to diet quality outcomes and 

daily energy intake for meals alone to understand what and how snacks contributed to 

overall diet quality outcomes and daily energy intake. A decomposition strategy was 

implemented to examine how the frequency of snacking contributed to the overall 
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healthfulness of child dietary intake using multiple linear regression and conditional fixed 

effects estimators to model within-child variation in the relationship between snacking and 

dietary intake. This analytical strategy controls for all static child characteristics because 

children are their own control. Because the effect of removing snacking constitutes a one-

sided significance test, confidence intervals were calculated at the 97.5% level and 

standardized effect sizes (ES) were presented to focus on snacking effects with 

comparatively large effect sizes. Cohen’s D will be presented as the measure of ES; Cohen 

suggested that d=0.2 be considered a 'small' effect size, 0.5 represents a 'medium' effect size 

and 0.8 a 'large' effect size. This means that if two groups' means don't differ by 0.2 standard 

deviations or more, the difference is trivial, even if it is statistically significant. Adjustments 

for inflated type I error due to multiple testing were not made because eliminating foods 

consumed at snacks may jointly affect several macro-/micronutrient categories resulting in 

overly conservative significance testing. The effect of removing snacking on dietary intake 

(continuous dependent variables) was examined overall (i.e. for the total sample population), 

and interaction tests were performed to evaluate if the snacking effect depended on sex, race, 

and overweight status (i.e., child BMI percentile greater than 85th percentile). There were no 

statistically significant interactions between snacking and child weight status, therefore 

results are not shown. To capture how removing snacking affected the composition of 

average child daily intake of healthful and unhealthful foods, the Healthy Eating Index-2010 

was calculated with and without the inclusion of snacking occasions. Robust standard errors 

were computed to account for any misspecification of the error term i.e. the model may not 

account for every important variable. All data analysis and management was performed in 

Stata 15.1MP.24

RESULTS

Characteristics of the study population

Children in the study sample were between 6 and 7 years of age. The study sample (n=150) 

was 52.2% (n=79) boys and split evenly across six ethnic/racial groups (25 each of African 

American, Hispanic, Hmong, Native American, Somali, and Non-Hispanic White). The 

mean BMI-percentile of children in the sample ranged from 70.9 (SD: 28.06), among 

Somali youth, to 80.9 (SD: 17.54) among Hmong youth. HEI-2010 scores were lower when 

only meals were included in the calculation, as compared to when meals and snacks were 

included in the calculation, for both boys and girls, as well as across all racial/ethnic groups. 

See Table 1 for additional details on the study sample.

Contribution of snacking occasions to the overall healthfulness of children’s dietary intake

Children consumed an average of 1.8 snacking occasions per day; each snacking occasion 

contributed a mean of 226 kcal ± 95, for a total of approximately 365 kcal from snacks per 

day (Table 2). Snacking contributed significantly to children’s overall mean daily energy 

intake; the mean difference between daily energy intake consumed at meals and snacks as 

compared to meals only was approximately 365 kcals (Table 2). Results focused on macro- 

and micro-nutrients consumed during meal and snacking occasions are in Table 3.
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Mean HEI-2010 scores were lower when only meals were included and snacks were 

excluded from the analysis, (mean difference: −1.79, ES= 1.15) (Table 1). Snacking 

contributed to children’s overall mean daily intake of fruit, refined grains and dairy, but not 

necessarily to the daily intake of all children in the study. For example, children consumed 

an average of 1.08 ± 0.7 servings of fruit per day from meal and snacking occasions; without 

snacking in-between meals, children would have consumed only a mean of 0.69 ± 0.5 

servings of fruit per day (mean difference: 0.38, ES= 0.71). Snacking between meals also 

contributed to children’s mean daily intake of SSB; on average, children consumed just over 

half of a serving of SSB per day (0.54 servings ± 0.6) with the bulk of those SSB consumed 

during snacking occasions (0.4 servings ± 0.5; mean difference: 0.15, ES= 0.31). Snacking 

between meals did not make a statistically significant contribution to children’s mean daily 

intake of vegetables (mean difference: 0.04, ES=0.09).

Sex Differences—Although mean HEI-2010 decreased for the overall sample when the 

contribution of foods consumed during snacks was removed, snacking had a more favorable 

impact on the composition of dietary intake for boys compared to girls (sex interaction p-

value = 0.031; Figure 1). Mean HEI-2010 was lower (−2.5 for boys, and −0.95 for girls) 

when using only meals and excluding snacks. This statistically significant interaction 

indicated that snacking contributes more to the overall healthfulness of daily dietary intake 

for boys as compared to girls accounting for caloric intake.

Racial/ethnic Differences—An examination of the contribution of snacks to the overall 

healthfulness of children’s dietary intake across ethnic/racial groups revealed several 

important differences (Figure 1). For African American children, the quality of dietary 

intake at snacks was more similar to the quality of intake at meal occasions; only a mean 

decline of 1% in HEI-2010 was observed when foods consumed as a snack were removed 

from the daily HEI-2010 calculation for African American children. Snacks contributed the 

most to the overall healthfulness of the mean daily dietary intake among Native American 

and Somali children, with these children having a 4.7% and 3.9% decline in mean daily 

HEI-2010 score, respectively when food consumed as snacks were removed from the 

calculation. Important differences in the contribution of specific food groups consumed 

during snacks were observed across racial groups (Figure 2). For example, the amount of 

refined grains consumed during snacks differed widely across racial/ethnic groups; African 

American youth consumed an average of 1.14 servings of refined grains per day during 

snacking occasions as compared to the 0.8 servings reported by Somali youth.

DISCUSSION

The current study sought to understand the contribution of snacks to children’s overall diet 

quality (HEI-2010), as well as their daily energy and food group intakes. Findings indicated 

that snacking contributed positively to children’s diet quality as measured by the HEI-2010.

Our overall findings stand in contrast to previous research by Shriver, et al. that concluded 

that snacks contributed negatively to the overall dietary intake of the preschool-aged 

children in their sample; Shriver et al. cited high intake of processed snack foods, sweets 

(e.g. cookies and pastries), and sugar-sweetened beverages for snacks as contributing to this 
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observed negative impact of snacks.11 Findings from three separate studies, one by Llaurado 

et al.14 and two by Murakami et al.12,13 help to provide some additional information into the 

different ways that snacks might impact overall diet quality. Using slightly different 

methodologies, these studies found that consumption of high energy-dense snacks 

contributed negatively to children’s mean overall dietary quality, whereas the mean 

frequency of high nutritional quality snacks, contributed positively to children’s mean 

overall diet quality. Further, Llaurado et al. found that children who ate more frequently 

throughout the day (i.e. snacks as well as meals) had a greater overall mean diet quality.14 

Taken together, this handful of studies seem to suggest that snacking has the potential to 

yield improved mean dietary quality in young people, as long as the snacks consumed are of 

high nutritional quality. 12-14

In the current study, snacks were found to contribute both healthful and less healthful food 

groups to children’s mean overall dietary intake. Specifically, snacks contributed to the 

children’s mean daily intake of fruits, dairy, and whole grains. However, snacks also 

contributed to children’s mean dietary intake in less healthful ways, by adding to their mean 

daily intake of SSB, refined grains, and added sugar. Despite consumption of these less 

healthful foods as snacks, the diet quality of the children in the current study, as measured 

by the HEI-2010, was improved when foods consumed as snacks were included in the 

calculation, suggesting that consumption of snacks had an overall positive impact on 

children’s dietary intake. The current findings align with previous research studies on 

snacking that have found that snacks contribute substantially to children’s daily energy 

intake and extend existing knowledge by highlighting that while some of these calories come 

from high calorie, low nutrient-dense foods, snacks also seem to contribute in more healthful 

ways to children’s overall dietary intake profile.4,8-14,25

The current study highlighted important sex differences in the contribution of snacks to the 

healthfulness of children’s overall dietary intake. Importantly, boys’ HEI-2010 was lower 

when examining their total daily intake without the contribution of snacks. Girls’ HEI-2010 

was not improved by foods consumed during snacks, suggesting that interventions focused 

on improving the dietary quality of snacks consumed by girls might yield substantial 

improvements to their overall dietary intake profile. The current study did not reveal any 

clear differences in snacking patterns between boys and girls that could explain this 

statistically significant difference in HEI-2010; instead, it is likely that this observed 

difference stems from many small differences in intake during snacking occasions or that 

with a larger sample size a more obvious pattern of differences in dietary intake between 

boys and girls would have emerged.

Statistically and meaningfully significant racial/ethnic differences in the contribution of 

snacks to dietary quality, as measured by HEI-2010, as well as food groups consumed as 

snacks, are another notable finding from this study. While a lower HEI-2010 was observed 

when snacks were removed from mean dietary intake calculation, the HEI-2010 was lowest 

for Native American and Somali youth, with the HEI-2010 for Hispanic and White youth 

not quite as low. These data suggest that youth from these backgrounds are consuming foods 

as snacks that are adding to their overall dietary quality. On the other hand, Hmong and 

African American youth were consuming far less nutritious snacks, illuminating a need for 
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future research aimed at deepening our understanding of what foods are being consumed 

during snacking occasions by Hmong and African American youth. Future research should 

also seek to understand what factors (e.g. cultural, access, availability, taste preferences) are 

driving these observed differences.

Overall, children in the current study had a very low mean daily intake of vegetables and, of 

the small amount of vegetables consumed by children, only a negligible amount of this total 

was consumed during snacks. Availability and ease of accessibility of vegetables within the 

home environment have been previously identified as predictors of increased consumption of 

vegetables among children.26-35 Previous research has found that low-income families face 

numerous barriers to making healthful foods, such as limited availability and access to 

vegetables within their household; these barriers extend far beyond simply a lack of 

knowledge about healthful foods.36 For example, a study qualitative by Zachary et al. found 

that low-income families report struggling with the perishable nature of more healthful 

foods, such as fruits and vegetables, the distance and travel costs to grocery stores that 

provide lower-cost healthful foods, and the cost of specialized equipment needed to prepare 

fresh foods.36 The complex and numerous barriers faced by low-income families require the 

development and implementation of innovative solutions; findings from the current study 

provide evidence that future research should also seek to understand the need for cultural 

tailoring of interventions found to be successful at increasing vegetable consumption. Data 

from the current study also suggest that children are consuming a substantial portion of their 

total intake of SSB during snacking occasions. This finding is consistent with the paper by 

Popkin, et al. that explored top sources of snacking energy intake in children.37 While public 

health messages focused on decreasing the consumption of SSB are prevalent, understanding 

that these beverages are often consumed as snacks can be used to guide the creation of more 

tailored messages. Previous research on snacking suggests that while many parents place 

emphasis on the importance of nutrition at meals, many parents offer snacks to children for 

non-nutritive purposes, including celebrations and behavioral management of the child38; 

this difference in how parents approach meals versus snacks might serve to explain some of 

the current findings. Future research should explore culturally tailored ways to provide 

education to parents about healthy snack options, and ways to celebrate with children, give 

them praise, and manage children’s behavior that do not involve food. Further, given that 

many children consume multiple snacks outside of the home (e.g. school, after school care, 

recreation centers), there may be opportunities for changes to food policy that could increase 

access to healthy snack foods for children in these settings.

A strength of the study is the diversity of the sample population, which included ethnically/

racially diverse and primarily low-income boys and girls; diversity within the sample 

allowed for an exploration of the impact of snacks on the overall healthfulness of children’s 

dietary intake within a population at high risk for poor dietary intake and across 

demographic subgroups. Another strength is the study’s reliance on parental reports of 

snacking occasions; this approach allowed us to capture the full range of foods consumed at 

snacking occasions, even if the food eaten was not a typical “snack food” (e.g. an apple, 

yogurt, nuts). Finally, evaluating how snacking affects the healthfulness of daily dietary 

intake rather than at the average snacking occasion minimizes bias from differential 

snacking frequency and caloric quantity and increases the external validity of our findings. A 
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limitation of the study is the small sample size (n=150) that reduced our ability to detect 

differences in snacking effects for the interaction tests. For example, several large, although 

not statistically significant, effect sizes were observed; larger replication studies would 

provide an opportunity to better understand these effect sizes. Further, our findings are not 

generalizable to other populations beyond the sample studied; to determine external validity 

of the current study findings, study aims would need to be replicated within another study 

sample. Finally, we chose to use 24-hour dietary because this dietary assessment method is 

associated with the least error; however, two of the recalls were scheduled (rather than 

random), for all recalls we relied on parent report of child dietary intake, and previous 

research has demonstrated that afternoon snacks are most frequently underreported during 

dietary recalls.39-41 These limitations in our approach to collecting dietary intake data may 

have introduced some bias into results. 39-41

CONCLUSIONS

Among the children included in the current study, snacking was found to contribute 

positively to overall diet quality. However, snacking was also found to contribute to 

children’s mean consumption of refined grains and sugar-sweetened beverages. Future 

research should seek to better understand influences on children’s food choices at snack 

times and barriers to serving more healthful foods as snacks that are faced by ethnically/

racially diverse families; long term, the development of interventions that aim to improve 

children’s consumption of healthful foods at snack times should be pursued. Finally, the 

positive contribution that snacking made to overall diet quality was lowest among girls and 

youth from Hmong and African American racial subgroups, suggesting a need for future 

research aimed at understanding how to best promote consumption of healthful snacks 

among these diverse youth.
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RESEARCH SNAPSHOT

Research Question: Does snacking (i.e., eating between meals) improve children’s diet 

quality? Does the contribution of snacking to children’s diet quality differ by child 

ethnicity/race, sex, or weight status?

Key Findings: In this observational study, eating between meals (i.e., snacking) was 

found to contribute positively to children’s overall diet quality. Snacking was an 

important source of fruit and dairy, but it also contributed to children’s consumption of 

refined grains and sugar-sweetened beverages. Boys received more nutritional benefits 

from snacking compared to girls. Differences in the nutritional benefits of snacking were 

also observed across ethnic/racial categories.
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Figure 1. Snacking Contribution to the HEI-2010 Index of Overall Diet Quality Measured by 
Three Dietary Recalls (N=150 Children): Stratified by Child Sex and Child Race/Ethnicity, 
Family Matters Phase I Study
a. Interpretation Example, Child Sex. Daily snacking had a more favorable impact on the 

composition of dietary intake for boys compared to girls (Interaction P Value = 0.031). 

Removing intake at snacks resulted in approximately a −2.5 reduction in calculated daily 

HEI-2010 for boys, and a −0.95 reduction in calculated daily Healthy Eating Index 

(HEI-2010) for girls.

b. Interpretation Example, Race/Ethnicity. Daily snacking was not found to differ 

statistically by the six race/ethnic groups (P = 0.57). The width of the bars indicates the 

relative size of the percent change in HEI-2010 when foods eaten at daily snacking 

occasions are removed. For African American children, the quality of intake at snacks was 

more similar to the quality of intake at all other meal occasions (1% decline in HEI) than 

observed for Native American (4.7% decline in HEI) and Somali children (3.9% decline in 

HEI). For the latter two groups, snacking had the most favorable impact on the overall 

quality of daily dietary intake.
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Figure 2. Snacking Contribution on Average Daily Child Dietary Intake of Nutrition Data 
System for Research (NDSR) Whole Food Categories (Servings per 1,000kcal) Measured by 
Three Dietary Recalls (N=150 Children): Stratified by Child Sex and Child Race/Ethnicity, 
Family Matters Phase I Study
a. Snacking Intake that Differed by Child Sex (P < 0.05): Seafood and Plant Protein

b. Snacking Intake that Differed by Race/Ethnicity (P < 0.05): Refined Grains, All Protein, 

and Seafood and Plant Protein

Interpretation Example: Children consumed approximately 0.4 servings of fruits per 

1,000kcal at daily snacking occasions. Boys consumed 37% of their daily fruit intake at 

snacks and girls consumed 33% of their daily fruit intake at snacks, but this result was not 

statistically different for boys compared with girls (Interaction P Value = 0.56).
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Table 1.

Demographic Sample Characteristics and Dietary Intake (HEI-2010) for Meals Including Snacks and Meals 

Only (N=150 Children)

Mean Age
(yrs) ± sd BMI Percentile ± sd

HEI-2010 ± sd

Meals +
Snacks Meals Only

Total 6.4 ± 0.79 75.9 ± 23.14 57.1 ± 9.34 55.3 ± 8.99

Sex

 Boys (n=79) 6.4 ± 0.81 75.2 ± 23.65 57.6 ± 9.81 55.0 ± 9.07

 Girls (n=71) 6.4 ± 0.78 76.8 ± 22.69 56.6 ± 8.83 55.6 ± 8.96

Ethnicity/Race

 African American (n=25) 6.4 ± 0.87 75.1 ± 23.52 49.5 ± 6.89 49.0 ± 8.29

 Hispanic (n=25) 6.5 ± 0.85 76.8 ± 25.53 61.1 ± 8.34 59.1 ± 8.58

 Hmong (n=25) 6.5 ± 0.69 80.9 ± 17.54 54.7 ± 9.28 53.4 ± 8.58

 Native American (n=25) 6.4 ± 0.68 79.6 ± 19.87 56.0 ± 9.44 53.4 ± 9.05

 Somali (n=25) 6.5 ± 0.78 70.9 ± 28.06 62.7 ± 6.92 60.2 ± 6.87

 Non-Hispanic White (n=25) 6.2 ± 0.90 72.2 ± 23.37 58.6 ± 9.09 56.7 ± 8.10
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