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Summary

What is already known on this topic?

Optimal nutrition is key for child health and development. Added sugars, of
which sugar-sweetened beverages (SSBs) are leading sources, are associ-
ated with adverse health outcomes. Sociodemographic characteristics
have been associated with SSB intake for adolescent and adult popula-
tions.

What is added by this report?

This study found that both moderate (1–3 times/week) and high (≥4
times/week) SSB intake was associated with a child’s age, race and ethni-
city, and caregiver’s education level; household income; primary house-
hold language; and frequency of family meals.

What are the implications for public health practice?

Public health initiatives aimed at reducing SSB intake could consider mul-
tiple sociodemographic and household factors associated with SSB intake
among this population.

Abstract

Introduction
Because limited data exist about factors related to sugar-sweetened
beverage (SSB) intake among younger children, we investigated
factors associated with SSB intake among US children aged 1 to 5
years.

Methods
We examined SSB intake (0, 1–3, or ≥4 times/week) by using data
from the 2021 National Survey of Children’s Health. We per-

formed a multinomial logistic regression to calculate adjusted odds
ratios (aORs) for select sociodemographic and household factors
associated with moderate (1–3 times/week) and high (≥4 times/
week) SSB intake.

Results
Overall, 36% of children consumed SSBs 1 to 3 times/week and
21% consumed 4 or more times/week. Both moderate and high
SSB intake were associated with child’s age, child’s race and eth-
nicity, highest caregiver education level, household income,
primary household language, and frequency of family meals. For
example, children who lived in households with caregiver educa-
tion level of high school graduate or less were significantly more
likely to have moderate (aOR, 2.06) and high (aOR, 2.81) SSB in-
take than those who lived in households with caregiver education
level of college degree or higher. High SSB intake was also asso-
ciated with marginal household food sufficiency, nonmetropolitan
statistical area status, and receipt of government food benefits.

Conclusion
Several sociodemographic and household factors were signific-
antly associated with SSB intake among children aged 1 to 5
years. Public health initiatives designed to address SSB intake
among young children in various settings including pediatric
health care, early care and education, and the child’s home could
consider key associated factors.

Introduction
The first 5 years of life are a critical period for children’s growth,
health, and cognitive development (1). Good nutrition is essential
during this period. The US Dietary Guidelines for Americans
(DGAs) provide dietary recommendations throughout the lifespan.
The 2020–2025 DGAs recommend that children aged less than 2
years avoid foods or beverages with added sugars and that chil-
dren aged 2 years or older limit intake of added sugars to less than
10% of total daily calories (1). National data suggest that US chil-
dren are exceeding recommendations for added sugars (2,3).
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Sugar-sweetened beverages (SSBs) are primary sources of added
sugars in the diet of Americans (4). SSBs include any liquids that
are sweetened with added sugars, such as soda, energy drinks,
sports drinks, teas, and fruit drinks (1). Increased consumption of
SSBs is associated with adverse health outcomes in children and
adults, including increased risk for obesity, type 2 diabetes, dental
caries, cardiovascular disease, and asthma (5–7).

A previous study found that 57% of children aged 1 to 5 years
consumed 1 or more SSBs during the previous week in 2021 (8).
Weekly SSB consumption varied by geography, age, race and eth-
nicity, and household food sufficiency (8). Previous studies have
explored factors associated with SSB intake among youth and
adult populations. Studies focused on youth populations (aged
2–19 years) have assessed the association of SSB intake with
factors including maternal dietary habits (9–11), taste preference
(9,10), screen time (9,10,12), proximity to a fast-food restaurant
(10–12), and availability of SSBs in school settings (13). Differ-
ences in SSB intake were reported by race and ethnicity and so-
cioeconomic status in youth and adult populations (5,8,10–13).
However, there is very limited information on sociodemographic
and household factors associated with SSB intake among younger
children that comes from nationally representative data, especially
for those aged less than 2 years. Therefore, we examined factors
associated with SSB intake in a nationally representative sample
of US children aged 1 to 5 years.

Methods
Sample and survey administration

The National Survey of Children’s Health (NSCH) is an annual,
nationally representative survey of noninstitutionalized children
aged 0 to 17 years that provides national and state-specific estim-
ates (14). It is sponsored by the Maternal and Child Health Bur-
eau of the Health Resources and Services Administration and ad-
ministered by the US Census Bureau. NSCH provides data on
physical and emotional health of children aged 0 to 17 years. Sur-
vey topics include characteristics of the child, family, and neigh-
borhood. Households complete a screening questionnaire to de-
termine eligibility. Among those eligible, an age-specific topical
questionnaire (0–5, 6–11, or 12–17 years) is completed by an adult
caregiver online, via email, or over the phone. Adult caregivers
answer questions about the health and well-being of 1 randomly
selected child in the household (14). Data for the 2021 survey
were collected from June 25, 2021, to January 14, 2022. Overall,
the weighted response rate was 40.3% in 2021. The weighted top-
ical completion rate was 32.3% (14).

We used 2021 survey data and limited analyses to children aged 1
to 5 years (n = 18,830). Age in years was defined as the following

ranges in months: 1 year of age was defined as 11 to 23 months, 2
years as 24 to 35 months, 3 years as 36 to 47 months, 4 years as 48
to 59 months, and 5 years as 60 to 71 months. Those who had a
missing response to the SSB question (n = 279) were excluded,
leaving a final analytic sample of 18,551 children.

Outcome variable

In 2021, SSB intake, the outcome of interest, was asked for the
first time and only among children aged 1 to 5 years of age. Adult
caregivers were asked “During the past week, how many times did
this child drink sugary drinks such as soda, fruit drinks, sports
drinks, or sweet tea? Do not include 100% fruit juice.” (15). Re-
sponse options were discrete, and the respondent could only select
a single choice from the following options: this child did not drink
sugary drinks; this child consumed sugary drinks 1 to 3 times dur-
ing the past week; 4 to 6 times during the past week; 1 time/day; 2
times/day; or 3 or more times/day (15). Response options were re-
categorized as 0 times/week, 1 to 3 times/week, or 4 or more
times/week. This was done to compare no intake, moderate
(defined as 1–3 times/week), and high (≥4 times/week) intake
levels. Cut points for SSB intake were chosen based on the data
distribution.

Independent variables

Demographic variables included child’s age (1, 2, 3, 4, 5 years),
maternal age (≤24, 25–29, 30–34, ≥35 years), child’s sex (male,
female), and the selected child’s race and ethnicity as reported by
the parent or caregiver (non-Hispanic Asian, non-Hispanic Black,
Hispanic, non-Hispanic other/multiracial [included American Indi-
an/Alaska Native, Native Hawaiian and other Pacific Islander, and
multiple race], non-Hispanic White). Other variables included
were the highest level of education among reported adult care-
givers in the household, referred to hereafter as highest household
caregiver education (less than high school graduate or high school
graduate/General Educational Development [GED] certificate,
some college or technical school, college degree or higher), house-
hold income (<130% federal poverty guidelines [FPG], 130% to
<350% FPG, ≥350% FPG), primary household language (English,
Spanish, other), food situation in the past 12 months (food suffi-
cient: could always afford to eat good nutritious meals; marginal
food sufficiency: could always afford enough to eat but not al-
ways nutritious meals; low food sufficiency: often or sometimes
could not afford enough to eat), frequency of family eating meals
together during the past week (0–3 days/week, 4–6 days/week,
every day), metropolitan statistical area status (yes, no; yes was
defined as having at least 1 urbanized area of ≥50,000 population
and surrounding counties having strong economic and social ties
to the core area [16]), and any government food assistance bene-
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fits (Supplemental Nutrition Assistance Program [SNAP]; the Spe-
cial Supplemental Nutrition Program for Women, Infants, and
Children [WIC]; free or reduced-cost breakfast or lunch benefits)
for anyone in the household in the past 12 months (yes, no).

Statistical analysis

We used descriptive statistics to estimate the proportion of chil-
dren consuming SSBs overall and by each characteristic. Differ-
ences in SSB intake were identified by using χ2 tests; P < .05 was
considered significant. Multinomial logistic regression modeling
was done to estimate adjusted odds ratios and 95% CIs for factors
associated with SSB intake 1 to 3 times/week and 4 or more times/
week, using non-SSB consumers (0 times/week) as a reference
group. All sociodemographic characteristics and other factors were
included in one model; 16,209 children who had complete data for
all variables were included in the model. NSCH uses weighting to
account for nonresponse and for population and demographic con-
trols (17). SAS-callable SUDAAN version 11 (RTI International)
was used to account for the complex survey design.

This study was a secondary analysis with publicly available
deidentified data, and therefore was not considered human sub-
jects research by the Centers for Disease Control and Prevention
and did not require institutional review board review.

Results
Among our unweighted analytic sample of US children aged 1 to 5
years, 13% were 1 year of age, 23% were 2 years of age, 21%
were 3 years of age, 22% were 4 years of age, and 22% were 5
years of age. Among children aged 1 to 5 years, 43% did not con-
sume any SSBs in the previous week, 36% consumed SSBs 1 to 3
times/week (moderate intake), and 21% consumed SSBs 4 or more
times/week (high intake) (Table 1). SSB intake was significantly
different for all covariates except for sex. For example, the distri-
bution of children’s age was significantly different across categor-
ies of SSB intake. Among 1 year old children, 69% consumed
SSBs 0 times/week; 21%, 1 to 3 times/week; and 10%, 4 or more
times/week. Among 5-year-old children, 27% consumed SSBs 0
times/week; 47%, 1 to 3 times/week; and 26%, 4 or more times/
week.

After adjusting for other covariates, several factors were signific-
ant in the multinomial logistic regression model (Table 2). Higher
odds of moderate SSB intake were significantly associated with
children being older (vs 1 year of age), non-Hispanic Asian or
non-Hispanic Black (vs non-Hispanic White), maternal age of 25
to 29 years (vs ≥35 years), highest caregiver education of high
school graduate/GED or less or some college or technical school
(vs college degree or higher), household income of 130% to less

than 350% (vs ≥350%) of FPG, primary household language of
Spanish (vs English), and fewer family meals per week (vs every
day) (Table 2). The odds of moderate SSB intake were higher for
children in a household with Spanish as the primary language
compared with English as the primary language (adjusted odds ra-
tio [aOR], 1.84; 95% CI, 1.14–2.99) and for children in house-
holds reporting frequency of family meals 0 to 3 days/week (aOR,
1.43; 95% CI, 1.12–1.83) compared with family meals every day.

Higher odds of high SSB intake were significantly associated with
children being older (vs 1 year of age), non-Hispanic Black or
Hispanic (vs non-Hispanic White), highest caregiver education of
high school graduate/GED or less or some college or technical
school (vs college degree or higher), household income of less
than 130% (vs ≥350%) of FPG, primary household language of
Spanish (vs English), marginal food sufficiency in the household
(vs food sufficient), 0 to 3 family meals per week (vs every day),
nonmetropolitan statistical area status (vs metropolitan statistical
area status), and anyone in the household received government
food assistance benefits in the past 12 months (vs no government
food assistance benefits) (Table 2). Compared with non-Hispanic
White children, non-Hispanic Black children were more likely to
have high SSB intake (aOR, 2.35; 95% CI, 1.59–3.50). Children
who lived in households with the highest caregiver education level
of less than or equivalent to high school graduate were also more
likely to have high SSB intake compared with those with who
lived in households with highest caregiver education level of col-
lege or above (aOR, 2.81; 95% CI, 2.00–3.95).

Discussion
This study investigated factors associated with SSB intake among
US children aged 1 to 5 years of age by using recent, nationally
representative data. SSBs are leading sources of added sugars and
have been associated with adverse health outcomes (4–7). The re-
commended daily caloric intake for boys and girls aged 1 to 5
years ranges from 1,000 kcal/d to 2,000 kcal/d, and it is recom-
mended that children aged 2 to 5 years limit intake of added sug-
ars to less than 10% of total daily calories (1). Drinking 1 can or
bottle (12 oz or 355 ml) of soda could provide about 147 calories
from added sugars per day (18). Consuming 147 extra kcal/d from
these added sugars alone could exceed the recommended limit of
all added sugars for some children. Any consumption of SSBs ex-
ceeds the recommended limit of added sugars for children aged
less than 2 years. Among children aged 1 to 5 years, we found that
36% consumed SSBs 1 to 3 times/week and 21% consumed SSBs
4 or more times/week. After adjustment, several factors were sig-
nificantly associated with both moderate (1–3 times/week) and
high (≥4 times/week) intakes of SSBs. Children from households
with a household caregiver education level of high school gradu-
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ate/GED or less had significantly higher odds of moderate and
high SSB intake than did children from households with a house-
hold caregiver education level of a college degree or higher. Even
after adjusting for multiple covariates, we found that among chil-
dren aged 1 to 5 years, those who were older, were non-Hispanic
Black, had lower household caregiver education level, had lower
household income, spoke Spanish as the primary household lan-
guage, and reported fewer family meals in the past week were
more likely to have moderate or high SSB intake in 2021.

These findings are similar to previous studies among young chil-
dren. The Feeding Infants and Toddlers Study 2016 found that a
significantly larger proportion of children aged 2 to 3 years con-
sumed SSBs than did 1-year-olds on the day of the survey (19).
Among children aged 1 to 5 years, National Health and Nutrition
Examination Survey (NHANES) data for 2011 through 2014 also
showed a higher proportion of older children consuming SSBs on
a given day, with the highest percentage among those aged 4 to 5
years, followed by those aged 2 to 3 years, and then those aged 1
year (20). Our findings are in line with studies in youth and adult
populations (5,8,21,22) which found that being non-Hispanic
Black, having lower socioeconomic status, having lower care-
giver education, or living in nonmetropolitan areas were associ-
ated with higher SSB intake.

Social ecological model

Identifying interventions to promote and support healthy beverage
behaviors for young children could be an important step to help
young children have optimal growth and development. The social
ecological model (SEM) has been used for health promotion pro-
grams for decades to focus on factors that influence health at the
individual, interpersonal, organizational, community, and policy
levels (23). In recent years the SEM has been used as a frame-
work to examine factors and interventions that may affect behavi-
ors related to childhood obesity at each level (23). The factors we
found to be associated with SSB intake could be considered with-
in the SEM framework. Settings such as in pediatric health care
facilities, early child education (ECE) centers, and in the home
might be potential sites for focusing public health programs or
educational campaigns.

Individual and interpersonal levels

Efforts to reduce SSB intake and encourage healthy beverage
choices among adolescents exist (24,25). However, fewer data are
available on effective programs for children aged 1 to 5 years. A
systematic review found that successful interventions reducing in-
take of SSBs among young children used 3 or more strategies to
target SSB intake (25). These strategies included in-person, indi-
vidual, and group education for parents and children, passive edu-

cation including posters and other resources, leveraging techno-
logy, training childcare providers, and changing physical access to
SSBs (25). Further research could help to confirm these findings
and test the effectiveness of strategies to reduce SSB intake in
varying populations, settings, and circumstances.

Another important setting to reduce intake of SSBs among young
children is in the home (10). We found that the frequency of fam-
ily meals was significantly associated with SSB intake. Previous
studies have shown relationships between SSB intake and parent-
al modeling and feeding practices, as child SSB intake is highly
related to parental SSB intake (10). Educational and communica-
tion campaigns could focus on reducing consumption of SSBs in
the home. Strategies to reach families could consider the impact of
using stories from voices within various communities related to
SSB consumption, media and social media influencers, and tool
kits containing educational resources for organizations to use with
families (26). SSB messaging in other key settings, such as pediat-
ric health care and childcare providers, could also reinforce posit-
ive parental modeling in the home.

Organizational and institutional levels

Our findings support an early start to counseling families on
healthy beverage options for young children. The Bright Futures
initiatives from the American Academy of Pediatrics provide tools
for preventive screenings and health supervision visits, including
recommendations to counsel patients and caregivers about added
sugars and beverages high in sugar (27). Adding SSB intake
screening questions to electronic health records (EHRs) could help
initiate behavior change counseling during routine well-child vis-
its. Research has shown that implementation is feasible and may
increase frontline health care workers’ knowledge of pediatric
beverage recommendations to better counsel families (28). Addi-
tionally, EHR data on SSB intake could be used as a surveillance
tool to identify the prevalence and associations with other health
conditions and factors (29).

Federal food assistance programs, such as SNAP, Supplemental
Nutrition Assistance Program Education (SNAP-Ed), or WIC, or
programs aimed at improving nutrition and providing nutrition
standards for childcare settings like the Child and Adult Care Food
Program (CACFP) may be an important resource for ECE pro-
grams to promote healthy beverage choices for young children
(30–32). Young children who receive care from ECE programs
such as centers, family childcare homes, Head Start, and pre-K
programs can benefit from policies and practices that prohibit
SSBs being served to children in care (33). In 2022, 34 states had
regulations that required all licensed ECE centers to follow
CACFP meal patterns, regardless of CACFP participation (33).
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The CACFP requirements related to avoiding sugary drinks and
following nutrition standards can serve as an important avenue for
improving young child nutrition overall and reducing SSB intake
(32,34).

Community and system or policies levels

Policies and programs that increase access to healthy options for
families may be effective for reducing SSB intake among young
children (23). Additionally, factors found to be associated with
SSB intake, including geographic location, could be important for
tailoring a program to a community’s needs. For instance, SSB in-
take was found to vary by metropolitan statistical area status, and
interventions could consider what associated factors may be im-
portant for an urban or a rural environment. In addition, factors
such as household language could be considered in conjunction
with other intervention methods, such as creating nutrition labels
in multiple languages, to ensure accessibility for varying popula-
tions (23). The environment in which a family resides may affect
SSB intake among young children and can be considered when de-
ciding which factors may be most effective for creating effective
community level programs to support nutrition among young chil-
dren (23).

Strengths and limitations

This study has several strengths. The data are a unique contribu-
tion, providing timely nationally representative data, with an over-
sampling of children aged 1 to 5 years. Most previous studies on
young children’s SSB intake relied on data before 2015. Data from
this study were collected from June 2021 to January 2022, which
also provides information during the COVID-19 pandemic (14).
The larger sample size of children aged 1 to 5 years and a wide
range of covariates allowed us to explore associations that have
not been examined in the past (8,13,14). There are also limitations.
First, data are cross-sectional, and causality cannot be inferred.
Second, data were reported by a caregiver, thus there could be re-
call or social desirability bias and the caregiver might not know
everything a child consumed. Third, SSB intake was assessed with
only 1 question and might underestimate SSB intake. Based on a
previous study conducted in adult populations, prevalence of daily
SSB intake was significantly underestimated when a 1-question
screener was used compared with a 4-question screener (35).
Lastly, the quantity of SSBs consumed was not captured and fre-
quency of intake was categorized by week in our study, whereas
recommendations are for daily caloric intake, and therefore can-
not be linked to meeting, or exceeding, recommendations (14).

Conclusions

We found that 36% of children aged 1 to 5 years consumed SSBs
1 to 3 times in the previous week and 21% of children aged 1 to 5

years consumed them 4 or more times in the previous week in
2021. SSB intake among children aged 1 to 5 years was higher
among those who were older, were non-Hispanic Black, were
from households with lower caregiver education level and lower
household income, had a primary household language of Spanish,
had marginal food sufficiency in the household, had lower fre-
quency of family meals, lived in a nonmetropolitan statistical area,
and received government food assistance benefits in the past 12
months. Our findings provide a recent, nationally representative
assessment of the association of select social, behavioral, and
household characteristics with SSB intake in young children. Pub-
lic health initiatives in various settings could consider these factors
associated with SSB intake among young children in designing
targeted interventions. Additional research could investigate asso-
ciated factors further, such as by geographic regions or states, to
inform public health practitioners and researchers in designing ef-
fective programs.
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Tables

Table 1. Characteristics of Children Aged 1 to 5 Years and Their Associations With Sugar-Sweetened Beverage Intake During the Past 7 Days, National Survey of
Children’s Health, 2021

Characteristics All, n (%)b

Sugar-sweetened beverage intakea

0 times/week 1–3 times/week ≥4 times/week

P valuec%b (SE) %b (SE) %b (SE)

Total (N = 18,551)d 42.6 (0.9) 36.4 (0.9) 21.0 (0.8) NA

Child’s age

1 year (12–23 months) 2,456 (18.8) 69.1 (2.3) 20.9 (2.1) 10.0 (1.3) <.001

2 years(24–35 months) 4,261 (19.9) 48.4 (1.8) 35.1 (1.8) 16.5 (1.4)

3 years(36–47 months) 3,836 (20.4) 38.4 (1.8) 37.7 (2.0) 23.9 (1.8)

4 years(48–59 months) 4,013 (21.3) 32.0 (1.8) 40.3 (2.0) 27.7 (2.2)

5 years(60–71 months) 3,985 (19.6) 27.3 (1.7) 47.1 (1.9) 25.6 (1.8)

Child’s sex

Boys 9,636 (51.2) 42.5 (1.2) 36.0 (1.2) 21.5 (1.1) .78

Girls 8,915 (48.8) 42.8 (1.3) 36.8 (1.3) 20.4 (1.2)

Child’s race and ethnicity

Asian, non-Hispanic 1,056 (4.9) 43.9 (3.5) 39.5 (3.8) 16.6 (2.7) <.001

Black, non-Hispanic 1,075 (13.0) 28.2 (2.7) 39.6 (2.8) 32.2 (2.6)

Hispanic 2,438 (25.4) 32.4 (2.2) 38.8 (2.4) 28.8 (2.3)

Other/multiracial, non-Hispanice 1,580 (6.9) 52.4 (2.6) 33.3 (2.3) 14.4 (1.9)

White, non-Hispanic 12,402 (49.7) 50.2 (0.9) 34.5 (0.9) 15.3 (0.7)

Maternal age, y

≤24 2,213 (16.3) 32.7 (2.4) 37.9 (2.7) 29.4 (2.7) <.001

25–29 1,926 (10.9) 33.5 (2.4) 41.6 (2.7) 24.9 (2.3)

30–34 4,762 (22.3) 46.0 (1.5) 35.4 (1.5) 18.6 (1.3)

≥35 9,650 (50.5) 46.3 (1.3) 35.2 (1.2) 18.4 (1.1)

Highest level of education among adults in the household

High school graduate/GEDor less 2,524 (27.3) 24.5 (1.7) 42.4 (2.2) 33.1 (2.2) <.001

Some college or technical school 3,553 (18.0) 33.1 (1.7) 39.7 (1.8) 27.2 (1.9)

College degree or higher 12,474 (54.7) 54.9 (1.0) 32.3 (1.0) 12.8 (0.7)

Household incomef

Abbreviations: FPG, federal poverty guidelines; GED, General Educational Development certificate; NA, not applicable.
a “During the past week, how many times did this child drink sugary drinks such as soda, fruit drinks, sports drinks, or sweet tea? Do not include 100% fruit juice.”
b Percentages based on weighted sample size. Weighted percentage may not add up to 100 because of rounding.
c χ2 tests were used for each variable to examine differences across categories and P < .05 was considered significant.
d Unweighted sample size.
e Included American Indian/Alaska Native, Native Hawaiian and other Pacific Islander, and multiple race.
f This variable represents household income as a percentage of the federal threshold by family composition. This variable was multiply imputed according to Na-
tional Survey of Children’s Health guidelines to account for missing values. We recategorized the cutoffs to reflect the cut point for participation in the Supplement-
al Nutrition Assistance Program (SNAP) and provide relatively equal sample sizes for each income group.
g This variable reflects participation in SNAP or Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), or free or reduced cost breakfast
or lunch benefits in the previous 12 months.
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(continued)

Table 1. Characteristics of Children Aged 1 to 5 Years and Their Associations With Sugar-Sweetened Beverage Intake During the Past 7 Days, National Survey of
Children’s Health, 2021

Characteristics All, n (%)b

Sugar-sweetened beverage intakea

0 times/week 1–3 times/week ≥4 times/week

P valuec%b (SE) %b (SE) %b (SE)

<130% FPG 2,933 (25.3) 27.0 (1.9) 40.1 (2.2) 32.9 (2.2) <.001

130% to <350% FPG 6,403 (36.3) 39.0 (1.4) 38.8 (1.5) 22.2 (1.3)

≥350% FPG 9,215 (38.3) 56.4 (1.2) 31.7 (1.1) 11.8 (0.9)

Primary household language(n = 18,481)

English 16,962 (84.2) 45.2 (0.9) 35.7 (0.9) 19.1 (0.7) <.001

Spanish 686 (9.9) 20.2 (2.6) 43.4 (4.2) 36.4 (4.3)

Other 833 (5.8) 44.7 (4.5) 34.7 (4.5) 20.6 (4.4)

Household food situation during the past 12 months (n = 18,166)

Food sufficient: could always afford to eat
good nutritious meals

14,566 (75.3) 46.8 (1.0) 36.1 (1.0) 17.1 (0.9) <.001

Marginal food sufficiency: could always
afford enough to eat but not always
nutritious meals

3,245 (21.5) 30.8 (1.9) 37.1 (2.1) 32.1 (2.1)

Low food sufficiency: often or sometimes
could not afford enough to eat

355 (3.2) 28.5 (4.5) 35.3 (4.9) 36.2 (5.2)

Frequency of family eating meals together during the past week(n = 18,275)

0–3 days/week 2,759 (16.9) 35.8 (2.1) 39.4 (2.3) 24.8 (1.9) .005

4–6 days/week 4,424 (22.5) 43.9 (1.8) 37.4 (1.7) 18.7 (1.8)

Every day 11,092 (60.6) 44.3 (1.1) 34.9 (1.1) 20.8 (1.1)

Metropolitan statistical area status (n = 16,631)

Metropolitan statistical area 13,644 (88.2) 43.5 (1.0) 36.0 (1.0) 20.5 (0.9) <.001

Nonmetropolitan statistical area 2,987 (11.8) 34.0 (1.8) 39.7 (2.1) 26.4 (1.8)

Government food assistance benefits for anyone in the household in the past 12 monthsg (n = 18,220)

Yes 5,141 (40.6) 29.7 (1.4) 40.0 (1.6) 30.3 (1.6) <.001

No 13,079 (59.4) 51.7 (1.0) 33.8 (1.0) 14.5 (0.7)

Abbreviations: FPG, federal poverty guidelines; GED, General Educational Development certificate; NA, not applicable.
a “During the past week, how many times did this child drink sugary drinks such as soda, fruit drinks, sports drinks, or sweet tea? Do not include 100% fruit juice.”
b Percentages based on weighted sample size. Weighted percentage may not add up to 100 because of rounding.
c χ2 tests were used for each variable to examine differences across categories and P < .05 was considered significant.
d Unweighted sample size.
e Included American Indian/Alaska Native, Native Hawaiian and other Pacific Islander, and multiple race.
f This variable represents household income as a percentage of the federal threshold by family composition. This variable was multiply imputed according to Na-
tional Survey of Children’s Health guidelines to account for missing values. We recategorized the cutoffs to reflect the cut point for participation in the Supplement-
al Nutrition Assistance Program (SNAP) and provide relatively equal sample sizes for each income group.
g This variable reflects participation in SNAP or Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), or free or reduced cost breakfast
or lunch benefits in the previous 12 months.
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Table 2. Factors Associated With Sugar-Sweetened Beverage Intake During the Past 7 Days Among Children Aged 1 to 5 Years Based on Multinomial Logistic Re-
gression Analysis, National Survey of Children’s Health, 2021 (n = 16,209)

Characteristics

Sugar-sweetened beverage intakea, adjusted odds ratio (95% CI)b

Moderate intake (1–3 times/week) High intake (≥4 times/week)

Child’s age

1 year(12–23 months) 1 [Reference] 1 [Reference]

2 years (24–35 months) 2.78 (2.07–3.72) 3.22 (2.21–4.71)

3 years (36–47 months) 3.47 (2.56–4.70) 5.40 (3.67–7.96)

4 years (48–59 months) 4.81 (3.56–6.49) 7.97 (5.37–11.82)

5 years (60–71 months) 6.38 (4.63–8.80) 8.68 (5.75–13.11)

Child’s sex

Boys 1 [Reference] 1 [Reference]

Girls 1.00 (0.85–1.18) 0.93 (0.75–1.15)

Child’s race and ethnicity

Asian, non-Hispanic 1.65 (1.10–2.48) 1.25 (0.65–2.37)

Black, non-Hispanic 1.66 (1.16–2.36) 2.35 (1.59–3.50)

Hispanic 1.25 (0.93–1.69) 1.70 (1.22–2.36)

Other/multiracial, non-Hispanicc 0.99 (0.76–1.28) 0.95 (0.63–1.42)

White, non-Hispanic 1 [Reference] 1 [Reference]

Maternal age, y

≤24 1.13 (0.80–1.59) 1.32 (0.90–1.95)

25–29 1.47 (1.11–1.96) 1.24 (0.89–1.75)

30–34 1.14 (0.94–1.38) 1.10 (0.86–1.40)

≥35 1 [Reference] 1 [Reference]

Caregiver education

High school graduate/GEDor less 2.06 (1.52–2.80) 2.81 (2.00–3.95)

Some college or technical school 1.55 (1.24–1.94) 2.11 (1.57–2.84)

College degree or higher 1 [Reference] 1 [Reference]

Household incomed

<130% FPG 1.32 (0.99–1.77) 1.61 (1.06–2.43)

130% to <350% FPG 1.25 (1.03–1.52) 1.28 (0.92–1.78)

≥350% FPG 1 [Reference] 1 [Reference]

Primary household language

Abbreviations: FPG, federal poverty guidelines; GED, General Educational Development certificate.
a Based on the following question: “During the past week, how many times did this child drink sugary drinks such as soda, fruit drinks, sports drinks, or sweet tea?
Do not include 100% fruit juice.”
b All variables were included in one multinomial logistic regression model (unweighted n = 16,209 children without missing data). The reference outcome category
was consuming SSBs 0 times/week. Findings were considered significant if 95% CIs did not include 1.
c Included American Indian/Alaska Native, Native Hawaiian and other Pacific Islander, and multiple race.
d This variable represents household income as a percentage of the federal threshold by family composition. This variable was multiply imputed according to Na-
tional Survey of Children’s Health guidelines to account for missing values. We recategorized the cutoffs to reflect the cut point for participation in the Supplement-
al Nutrition Assistance Program (SNAP) and provide relatively equal sample sizes for each income group.
e This variable reflects participation in SNAP or Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) or free or reduced cost breakfast or
lunch benefits in the previous 12 months.
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(continued)

Table 2. Factors Associated With Sugar-Sweetened Beverage Intake During the Past 7 Days Among Children Aged 1 to 5 Years Based on Multinomial Logistic Re-
gression Analysis, National Survey of Children’s Health, 2021 (n = 16,209)

Characteristics

Sugar-sweetened beverage intakea, adjusted odds ratio (95% CI)b

Moderate intake (1–3 times/week) High intake (≥4 times/week)

English 1 [Reference] 1 [Reference]

Spanish 1.84 (1.14–2.99) 1.93 (1.17–3.18)

Other 0.87 (0.51–1.48) 1.14 (0.58–2.24)

Household food situation during the past 12 months

Food sufficient: could always afford to eat good
nutritious meals

1 [Reference] 1 [Reference]

Marginal food sufficiency: could always afford enough to
eat but not always nutritious meals

1.09 (0.86–1.38) 1.73 (1.32–2.28)

Low food sufficiency: often or sometimes could not
afford enough to eat

0.79 (0.44–1.39) 1.30 (0.71–2.38)

Frequency of family eating meals together during the past week

0–3 days/week 1.43 (1.12–1.83) 1.40 (1.06–1.84)

4–6 days/week 1.28 (1.06–1.54) 1.21 (0.92–1.60)

Every day 1 [Reference] 1 [Reference]

Metropolitan statistical area status

Metropolitan statistical area 1 [Reference] 1 [Reference]

Nonmetropolitan statistical area 1.23 (0.98–1.56) 1.39 (1.08–1.78)

Government food assistance benefits for anyone in the household in the past 12 monthse

Yes 1.17 (0.94–1.46) 1.37 (1.06–1.76)

No 1 [Reference] 1 [Reference]

Abbreviations: FPG, federal poverty guidelines; GED, General Educational Development certificate.
a Based on the following question: “During the past week, how many times did this child drink sugary drinks such as soda, fruit drinks, sports drinks, or sweet tea?
Do not include 100% fruit juice.”
b All variables were included in one multinomial logistic regression model (unweighted n = 16,209 children without missing data). The reference outcome category
was consuming SSBs 0 times/week. Findings were considered significant if 95% CIs did not include 1.
c Included American Indian/Alaska Native, Native Hawaiian and other Pacific Islander, and multiple race.
d This variable represents household income as a percentage of the federal threshold by family composition. This variable was multiply imputed according to Na-
tional Survey of Children’s Health guidelines to account for missing values. We recategorized the cutoffs to reflect the cut point for participation in the Supplement-
al Nutrition Assistance Program (SNAP) and provide relatively equal sample sizes for each income group.
e This variable reflects participation in SNAP or Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) or free or reduced cost breakfast or
lunch benefits in the previous 12 months.
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