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Summary
What is already known on this topic?

Sugar-sweetened beverages (SSBs) are linked to dental cavities in US
children, but data on very young children are limited.

What is added by this report?

This study used a large, nationally representative dataset to examine
associations between SSB consumption and caregiver-reported cavit-
ies in children aged 1 to 5 years.

What are the implications for public health practice?

Findings underscore the need for public health initiatives to reduce
SSB intake among very young children to improve oral health out-
comes and prevent cavities.

Abstract

Introduction

Dental cavities are a common chronic disease among US children.
Sugar-sweetened beverages (SSBs) are the leading contributor of
added sugars in children’s diets. We assessed the prevalence and
adjusted odds of a caregiver-reported cavity in the past 12 months
by SSB consumption among children aged 1 to 5 years.

Methods

We used data from the 2021-2022 National Survey of Children’s
Health. Our sample comprised children aged 1 to 5 years who had
seen an oral health provider in the past 12 months. An adult care-
giver reported whether the child had a cavity in the past 12 months
and how frequently they consumed SSBs in the past 7 days. Mod-
els were adjusted for age, sex, race and ethnicity, highest level of
education among adults in the household, and household federal
poverty level. We used multivariable logistic regression to exam-
ine the relationship between cavities and SSB consumption.

Results

Among 23,023 US children in our sample, 11.6% had a caregiver-
reported cavity in the past 12 months. Approximately 37.3% of
children were reported to drink no SSBs, 39.5% drank SSBs 1 to 3
times in the past week, and 23.3% drank SSBs 4 or more times in
the past week. Compared with children who drank no SSBs, those
who drank SSBs 1 to 3 times in the past week or 4 or more times
in the past week had 1.7 (95% CI, 1.4-2.2) times and 2.8 (95% CI,
2.1-3.6) times higher adjusted odds, respectively, to have a
caregiver-reported cavity.

Conclusion

Frequent SSB consumption is common among children aged 1 to
5 years and is associated with higher odds of having a cavity.
These findings highlight the need for public health and dental pro-
fessionals to promote the reduction of SSB intake and encourage
healthier choices among very young children and their caregivers
to help mitigate oral health issues.
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Introduction

Cavities, also known as tooth decay and dental caries, are a com-
mon chronic disease among US children and adolescents (1). Cav-
ities refer to tooth decay that results from a dissolving process in-
volving the hard outer layer of the tooth, the enamel (1). This pro-
cess is caused by bacteria that metabolize sugar ingested from
foods and drinks and produce acid that damages teeth (1). The Na-
tional Health and Nutrition Examination Survey (NHANES)
2011-2016 showed that 23% of children aged 2 to 5 years and
52% of children aged 6 to 8 years had at least 1 cavity in a primary
tooth (2). By ages 12 to 19 years, 57% of adolescents have at least
1 cavity in a permanent tooth (2).

Cavities, left untreated, can lead to infection, tooth loss, and affect
a child’s ability to eat, sleep, and learn (3). To prevent cavities and
other oral health problems, the American Academy of Pediatric
Dentists recommends having routine dental visits starting by 1
year of age (4). The treatment of cavities also has economic rami-
fications. A study of US children receiving operating room or am-
bulatory surgical care for potentially preventable oral health condi-
tions reported total Medicaid payments of $68 million in 2011,
with an average cost of $2,581 per case (5). Most of these cases
were for the treatment of cavities in children aged 1 to 5 years (5).

The formation of cavities can be influenced by various factors, in-
cluding genetics, poor oral hygiene, lack of preventive dental care,
dietary behaviors including sugary drink and food intake, and so-
ciodemographic characteristics, such as household income level
(6). NHANES data from 2015-2018 showed that sugar-sweetened
beverages (SSBs) were the leading contributor of daily added sug-
ars among children aged 2 to 19 years (7). The 2015-2020 Dietary
Guidelines for Americans defines SSBs as various liquids that
contain added sugars, such as sucrose, dextrose, and high-fructose
corn syrup (8). The 2021 National Survey of Children’s Health
(NSCH) showed that SSB consumption is common even in very
young children (aged 1-5 years), with nearly 60% of US children
aged 1 to 5 years consuming at least 1 SSB in the past week (9).
Similarly, NHANES data from 2011-2014 reported that just over
60% of young children (aged 2-5 years) consumed any amount of
SSBs on a given day (10). This level of consumption is mis-
aligned with the 2020-2025 Dietary Guidelines for Americans,
which state that children under 2 years of age should consume no
added sugars and children 2 years or older should consume no
more than 10% of their daily caloric intake in added sugars (11).

Multiple studies have shown a positive association between fre-
quent consumption of SSBs and the presence of cavities in chil-
dren and adults (10,12-15). For example, a study using
2011-2014 NHANES data found that SSB consumption was asso-

ciated with cavities in young children (aged 2—5 years) and an in-
creased risk of developing untreated cavities in all age groups
(aged 2—74 years) (10). Furthermore, another study showed that
SSB consumption can affect future oral health: frequent consump-
tion of SSBs at age 10 to 12 months significantly increased the
likelihood of having cavities at age 6 years (16). These studies
highlight the important link between SSB consumption and dental
cavities.

The most recent study, published in 2020, that used data from a
national survey to examine the relationship between cavities and
SSBs in young US children (aged 2—5 years), used data from over
a decade ago (NHANES 2011-2014) (10). We examined the pre-
valence and adjusted odds of having a cavity by frequency of SSB
consumption among US children aged 1 to 5 years by using na-
tionally representative data from the 2021-2022 NSCH. The
NSCH dataset is unique in that it includes children as young as 1
year of age, and it comprises a very large sample of children. Our
study had a sample size of more than 23,000 children aged 1 to 5
years, whereas the NHANES 2011-2014 study had a sample size
of 1,490 children aged 2 to 5 years. To our knowledge, our study
is the first to use the NSCH dataset to quantify the relationship
between cavities and SSBs in very young US children.

Methods

NSCH is a cross-sectional nationally representative survey
sponsored and directed by the Maternal and Child Health Bureau
of the Health Resources and Services Administration (17,18). The
NSCH has been conducted annually since 2016 and collects data
on the physical and mental health, as well as the health care needs,
of noninstitutionalized US children aged 0 to 17 years (17,18).

Home addresses are randomly selected for sampling from a list of
all mailable addresses in the nation via the US Census Bureau’s
Census Master Address File (17,18). Self-administered web-based
and paper-based questionnaires are sent to the selected addresses
for data collection (17,18). An adult caregiver living in the same
household as the sample child is responsible for completing the
voluntary survey, which is available in both English and Spanish
(17,18). Because deidentified data from public sources were used,
this research was considered exempt from institutional review
board approval, and informed consent from subjects was not re-
quired.

A total of 104,995 children aged 0 to 17 years had a caregiver who
completed the 2021 and 2022 NSCH surveys. The overall
weighted response rate was 40.3% in 2021 and 39.1% in 2022
(19). The combined dataset was weighted to represent the popula-
tion of noninstitutionalized US children aged 0 to 17 years who
live in housing units, nationally and in each state (19). Of the
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104,995 children with complete surveys, 36,085 were children
aged 1 to 5 years. Of these, 23,184 (64%) had seen an oral health
provider in the past 12 months and were included in the study. The
decision to include only children who had seen an oral health pro-
vider ensured that we included only children who had the oppor-
tunity to have any cavities diagnosed. Of note, the NSCH does not
specify a definition for oral health provider, allowing for broad in-
terpretation by the caregiver. Our final analytical sample included
23,023 children with complete data (Figure 1).

104,995 Children whose caregiver
completed a survey in
National Survey of
Children’s Health

68,910 Children excluded because
they were not aged 1to 5
years

36,085 Children aged 1 to 5 years
with a completed survey

12,901 Children excluded because
they had not seen an oral
health provider in the past

v 12 months

23,184 Children aged 1 to 5 years

who had seen an oral health
provider in the past 12
months

161 Children excluded because of
missing data
75 Missing data on cavities
86 Missing data on SSB

v consumption)

A\

23,023 Children in final analytic
sample

Figure 1. Inclusion criteria for final analytical sample in a study on the
relationship between consumption of SSBs and cavities among US
children aged 1 to 5 years. Data source: National Survey of Children’s
Health 2021-2022. Abbreviation: SSB, sugar-sweetened beverage.

The outcome variable for this study was the presence of a
caregiver-reported cavity for the child in the past 12 months. The
following survey item was used to determine the outcome: “Dur-
ing the past 12 months, has this child had decayed teeth or cavit-
ies?” Caregivers were able to select yes or no. The main exposure
variable of interest was SSB consumption, for which caregivers
were asked, “During the past week, how many times did this child
drink sugary drinks?” Instructions were provided by NSCH to not
include 100% fruit juice, aligning with similar studies that fo-
cused only on beverages with added sugars (10).

Caregivers could choose from 6 mutually exclusive survey re-
sponse options for the question on frequency of SSB consumption,
which were collapsed into 3 groups: none, 1 to 3 times, or 4 or
more times in the past week. Additional covariates were age (1-3
years [12 to <48 months], 4 years [48 to <60 months], or 5 years

[60 to <72 months]), sex (male or female), race and ethnicity (His-
panic, non-Hispanic Black, non-Hispanic White, or non-Hispanic
“Other” race [included Asian, American Indian/Alaska Native,
Native Hawaiian and other Pacific Islander, and multiple races]),
caregivers’ highest education level (high school graduate/General
Education Development certificate or less, some college or tech-
nical school, or college degree or higher), and household federal
poverty level (FPL) (<130%, 130% to <350%, or >350% FPL).
We grouped together children aged 1 to 3 years to enhance statist-
ical power, because the prevalence of reported cavities was low in
each age within this range. Additionally, the NSCH uses sequen-
tial regression imputation to impute missing values for FPL (20).
The FPL is based on poverty thresholds issued by the US Census
Bureau each January (21). The selection of covariates was guided
by previous NSCH research on SSBs (22).

We used descriptive statistics to evaluate the proportion of chil-
dren who had a caregiver-reported cavity in the past 12 months,
overall, by SSB consumption, and by sociodemographic character-
istics. We performed ¥ tests to determine the association between
SSB consumption and presence of a caregiver-reported cavity,
overall and by sociodemographic characteristics. We used mul-
tivariable logistic regression to estimate adjusted odds ratios
(AORs) and 95% Cls for the presence of a caregiver-reported cav-
ity by frequency of SSB consumption, controlling for sociodemo-
graphic covariates. We used SAS version 9.4 (SAS Institute Inc)
and its SAS-callable version of SUDAAN software version 11
(RTI International) to conduct adjusted analysis. We used survey
procedures to account for the sampling weights provided by
NSCH and weighting and imputation (23) to account for nonre-
sponse.

Results

Among the 23,023 US children aged 1 to 5 years who had seen an
oral health provider in the past 12 months, 46.0% were aged 1 to 3
years, 26.4% were aged 4 years, and 27.6% were aged 5 years
(Table 1); 49.1% were female, and 48.2% were non-Hispanic
White. Children of college graduates made up 57.5% of the
sample, and 40.5% of children lived in a household with income at
or above 350% FPL (Table 1).

Overall, 11.6% of children had a caregiver-reported cavity in the
past 12 months (Table 1). By age group, 18.6% of children aged 5
years, 13.7% of children aged 4 years, and 6.2% of children aged
1 to 3 years had a caregiver-reported cavity. More than 1 in 10
children (16.3%) who lived in a household with income less than
130% FPL had a caregiver-reported cavity, compared with 13.1%
of children whose household income was 130% FPL to less than
350% FPL and 7.5% of children at or above 350% FPL.
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Caregiver report indicated that 37.3% of children aged 1 to 5 years
drank no SSBs in the past week, ranging from 28.0% of children
aged 5 years to 46.0% of children aged 1 to 3 years (Table 2). In
contrast, 62.7% of children did drink at least 1 SSB in the past
week. Overall, 39.5% drank SSBs 1 to 3 times in the past week,
and 23.2% drank SSBs 4 or more times in the past week. By age,
the proportion who drank SSBs 4 or more times was 25.6% of 5-
year-olds, 27.1% of 4-year-olds, and 19.6% of children aged 1 to 3
years (P <.001) (Table 2). The proportion of children who drank
SSBs 4 or more times in the past week was 35.9% among chil-
dren who lived in a household with income less than 130% FPL,
25.2% among those whose household income was 130% FPL to
less than 350% FPL, and 13.9% for those at or above 350% FPL
(P<.001) (Table 2).

Approximately one-fifth (19.7%) of children aged 1 to 5 years
who were reported to drink SSBs 4 or more times in the past week
had a caregiver-reported cavity, compared with 12.3% of children
who drank SSBs 1 to 3 times in the past week and 5.7% of chil-
dren who drank none in the past week (Figure 2). Children who
drank SSBs 4 or more times in the past week had 4.0 (95% CI,
3.1-5.2) times higher unadjusted odds and 2.8 (95% CI, 2.1-3.6)
times higher adjusted odds of a caregiver-reported cavity than
those who drank no SSBs (Table 3). Children who drank SSBs 1
to 3 times in the past week had 2.3 (95% CI, 1.8-2.9) times high-
er unadjusted odds and 1.7 (95% CI, 1.4-2.2) times higher adjus-
ted odds of a caregiver-reported cavity than those who drank no
SSBs (Table 3).

25

20

-
=

% of Children with cavity
-
s

None 1-3Times =4Times

SSB consumptionin past week

Figure 2. Proportion of children aged 1 to 5 years who had a caregiver-
reported cavity in the past 12 months, by consumption of SSBs in the past
week (N = 23,023), National Survey of Children’s Health, 2021-2022.
Abbreviation: SSB, sugar-sweetened beverage.

Discussion

Nationally representative survey data for very young US children
(aged 1-5 years) in 2021-2022 showed that frequent SSB con-
sumption was common: 62.7% were reported by their caretaker to
have consumed at least 1 SSB in the past week. SSB consumption
was significantly associated with caregiver-reported cavities in
early childhood. Both the prevalence and adjusted odds of having
cavities increased with frequency of SSB consumption.

Children aged 1 to 3 years consumed SSBs infrequently relative to
children aged 4 and 5 years and had the lowest prevalence (6.2%)
of caregiver-reported cavities. However, any SSB consumption at
1 year of age is inconsistent with the 2020-2025 Dietary
Guidelines for Americans recommendation to avoid added sugars;
these guidelines also recommend limiting consumption of added
sugars among children aged 2 or 3 years (11). Children aged 4 or 5
years in our study were more likely than children aged 1 to 3 years
to consume SSBs at least once in the past week and have a
caregiver-reported cavity in the past year. Caregiver-reported cav-
ities and prevalence of consuming SSBs differed significantly by
age. Nearly one-fifth (18.6%) of children aged 5 years had a
caregiver-reported cavity, and nearly three-quarters (72.0%) con-
sumed at least 1 SSB in the past week. Furthermore, children who
drank SSBs 4 or more times in the past week had 2.8 higher adjus-
ted odds of having a cavity than children who did not drink SSBs.
These results echo conclusions from a similar study that used
NHANES 2011-2014 data (10) to show increased odds of cavit-
ies with SSB consumption in very young children.

Early childhood is an important period to prevent cavities and for
caregivers to help initiate preventive oral health care (24). In addi-
tion to limiting added sugars, it is also important to maintain good
oral hygiene practices and receive routine oral health care, includ-
ing preventive services, such as fluoride varnish starting by 1 year
of age, to prevent cavities (25,26).

Our data showed that more than 60% of children aged 1 to 5 years
drank an SSB at least once in the past week. Public health inter-
ventions can help to decrease SSB consumption (27-30). A public
health campaign in a Maryland county achieved a 30% decrease in
soda (soft drink) sales and an increase in water sales across the
population by engaging the community, using media, and focus-
ing on policy change (27). Data collected in the United Kingdom
in 2017 showed that warning labels may be an option to reduce
parents’ selection of SSBs for their children aged 11 to 16 years
(28). In that study, labels with images of disease processes caused
by SSBs, such as cavities, had lower odds of being selected by
parents (28). Studies conducted after implementation of SSB taxes
have also demonstrated potential oral health benefits (29,30). A
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study in the United Kingdom demonstrated a 28.6% reduction in
hospitalizations for carious tooth extractions among children aged
1 to 4 years and a 5.5% reduction among children aged 5 to 9
years after implementation of an SSB tax in 2016 (29). Public
health efforts coupled with individual oral health behaviors start-
ing in childhood might help to reduce SSB consumption and pre-
vent cavities in very young children.

To further reduce SSB consumption among children, several en-
vironmental interventions could be implemented. A systematic re-
view published in 2020 showed that such interventions can lower
SSB consumption (31). Enhancing in-store promotion of healthier
beverages in supermarkets, using home-based interventions to im-
prove the availability of healthier beverages, and equipping food
benefit programs with incentives for purchasing healthy food are
behavioral design strategies that could have a moderate effect on
family choices (32). Efforts to address SSB consumption could af-
fect health outcomes beyond oral health. For example, frequent
SSB consumption is a risk factor for childhood obesity, and de-
creased consumption of sugar at a very young age could reduce
the risk of chronic diseases in adulthood (32,33).

Limitations

Our study has several limitations. First, this study excluded chil-
dren who had not seen an oral health provider in the past 12
months; some of these children might have had cavities but did not
have the opportunity for diagnosis due to lack of oral health care.
Of note, nearly 80% of the children excluded due to lack of dental
care were aged 1 to 3 years, and 50% did not drink SSBs in the
past week. Second, NSCH is a cross-sectional survey; thus, causal
associations between SSB consumption and cavities could not be
discerned. Third, NSCH data are reported by caregivers, subject-
ing these data to biases, including recall, information, and social
desirability biases. These biases might have led to underestima-
tion of the frequency of SSB consumption; for example, care-
givers may have reported fewer SSBs than their child actually
drank (34). Caregiver characteristics, such as education and so-
cioeconomic status, could also influence reporting accuracy, lead-
ing to overestimating or underestimating of SSBs consumed (34).
Fourth, this study was unable to account for other preventive oral
health practices, such as how consistently and thoroughly children
brushed and flossed. Fifth, the prevalence of cavities could have
been overestimated if caregivers reported instances of early de-
mineralization without cavitation. Finally, the study could not ac-
count for other sugary foods consumed by children, such as baked
goods, cereals, or candy, that could also affect their risk of cavit-
ies. Although this study had limitations, it had multiple strengths,
including national representativeness and the assessment of SSB
consumption and cavities in a very young age group.

Conclusion

Future research could explore the long-term effects of early SSB
consumption on oral health outcomes beyond cavities, such as
periodontal disease. Additionally, examining data on health insur-
ance status, type of health insurance, or dietary factors, such as
carbohydrate consumption, could provide details for tailored pub-
lic health interventions. Finally, further examining the oral health
and dietary behaviors of children with and without dental visits
might help us better understand the implications of access to care
on oral health outcomes.

Recommendations exist to limit or avoid sugar intake by very
young children and seek regular dental care for them. However,
based on our current data, frequent SSB consumption among very
young children is common, with more than 60% of children aged
1 to 5 years consuming an SSB at least once in the past week.
Caregiver-reported cavities were associated with frequent SSB
consumption in early childhood: the more SSBs consumed, the
more likely children were to have a cavity. These data can further
amplify existing recommendations for promoting healthy dietary
and preventive behaviors during early childhood. They can be
used by public health and oral health providers to enhance mes-
saging for caregivers about reducing or eliminating SSBs in their
children’s diets and promoting good oral hygiene for children, in-
cluding regular preventive dental visits to prevent poor oral health
outcomes. Ultimately, finding creative strategies to reduce SSB
consumption among very young children and encouraging chil-
dren and their caregivers to make healthier choices can mitigate
oral disease.

Acknowledgments

The authors declare no potential conflicts of interest with respect
to the research, authorship, or publication of this article. The au-
thors received no external financial support for the research, au-
thorship, or publication of this article. No copyrighted material,
surveys, instruments, or tools were used in the research described
in this article.

Author Information

Corresponding Author: Alexander H.W. Molinari, DO, MPH,
Division of Nutrition, Physical Activity, and Obesity, Centers for
Disease Control and Prevention, 4770 Buford Hwy NE, Atlanta,
GA, 30341 (Utc9@cdc.gov).

Author Affiliations: 'Division of Nutrition, Physical Activity, and
Obesity, Centers for Disease Control and Prevention, Atlanta,

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2025/25_0183.htm « Centers for Disease Control and Prevention 5



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 22, E58
SEPTEMBER 2025

Georgia. 2US Public Health Service Commissioned Corps,
Rockville, Maryland. *Epidemic Intelligence Service, Centers for
Disease Control and Prevention, Atlanta, Georgia. *Oak Ridge
Institute for Science and Education, Oak Ridge, Tennessee.

References

1.Heng C. Tooth decay is the most prevalent disease. Fed Pract.
2016;33(10):31-33.

2.Lin M, Griffin SO, Gooch BF, Espinoza L, Wei L, Li C, et al.
Oral Health Surveillance Report: Trends in Dental Caries and

Sealants, Tooth Retention, and Edentulism, United States:

1999-2004 to 2011-2016. Centers for Disease Control and
Prevention, National Center for Health Statistics; 2019.

3.Large JF, Madigan C, Pradeilles R, Markey O, Boxer B,
Rousham EK. Impact of unhealthy food and beverage
consumption on children’s risk of dental caries: a systematic
review. Nutr Rev. 2024;82(11):1539-1555. doi:10.1093/nutrit/
nuad147

4.Padung N, Singh S, Awasthi N. First dental visit: age reasons
oral health status and dental treatment needs among children
aged 1 month to 14 years. Int J Clin Pediatr Dent. 2022;15(4):
394-397. doi:10.5005/jp-journals-10005-2406

5.Bruen BK, Steinmetz E, Bysshe T, Glassman P, Ku L.
Potentially preventable dental care in operating rooms for
children enrolled in Medicaid. J Am Dent Assoc. 2016;147(9):
702—708. doi:10.1016/j.adaj.2016.03.019

6.Slade GD, Sanders AE. Two decades of persisting income-
disparities in dental caries among U.S. children and
adolescents. J Public Health Dent. 2018;78(3):187-191.
doi:10.1111/jphd.12261

7.Park S, Zhao L, Lee SH, Hamner HC, Moore LV, Galuska DA,
et al. Children and adolescents in the United States with usual
high added sugars intake: characteristics, eating occasions, and
top sources, 2015-2018. Nutrients. 2023;15(2):274. doi:10.
3390/nu15020274

8.US Department of Agriculture and US Department of Health
and Human Services. Dietary Guidelines for Americans,
2015-2020. 8th ed. US Government Printing Office; 2015.

9.Hamner HC, Dooyema CA, Blanck HM, Flores-Ayala R,
Jones JR, Ghandour RM, et al. Fruit, vegetable, and sugar-
sweetened beverage intake among young children, by state —
United States, 2021. MMWR Morb Mortal Wkly Rep. 2023;
72(7):165-170. doi:10.15585/mmwr.mm7207al

10.Laniado N, Sanders AE, Godfrey EM, Salazar CR, Badner
VM. Sugar-sweetened beverage consumption and caries
experience: an examination of children and adults in the United
States, National Health and Nutrition Examination Survey
2011-2014. J Am Dent Assoc. 2020;151(10):782-789. doi:10.
1016/j.adaj.2020.06.018

11.US Department of Agriculture and US Department of Health
and Human Services. Dietary Guidelines for Americans,
2020-2025. 9th ed. US Government Printing Office; 2020.

12.Lin PY, Lee YC, Hsu LY, Chang HJ, Chi LY. Association
between sugary drinks consumption and dental caries
incidence among Taiwanese schoolchildren with mixed
dentition. Community Dent Oral Epidemiol. 2022;50(5):
384-390. doi:10.1111/cdoe.12683

13. Valenzuela MJ, Waterhouse B, Aggarwal VR, Bloor K, Doran
T. Effect of sugar-sweetened beverages on oral health: a
systematic review and meta-analysis. Eur J Public Health.
2021;31(1):122-129. doi:10.1093/eurpub/ckaal47

14. Pitchika V, Standl M, Harris C, Thiering E, Hickel R, Heinrich
J, et al. Association of sugar-sweetened drinks with caries in
10- and 15-year-olds. BMC Oral Health. 2020;20(1):81.
doi:10.1186/512903-020-01068-9

15. Gupta V, Dawar A, Bhadauria US, Purohit BM, Nilima N.
Sugar-sweetened beverages and periodontal disecase: a
systematic review. Oral Dis. 2023;29(8):3078-3090. doi:10.
1111/0di.14368

16.Park S, Lin M, Onufrak S, Li R. Association of sugar-
sweetened beverage intake during infancy with dental caries in
6-year-olds. Clin Nutr Res. 2015;4(1):9-17. do0i:10.7762/cnr.
2015.4.1.9

17.Ghandour RM, Jones JR, Lebrun-Harris LA, Minnaert J,
Blumberg SJ, Fields J, et al. The design and implementation of
the 2016 National Survey of Children’s Health. Matern Child
Health J. 2018;22(8):1093-1102. doi:10.1007/s10995-018-
2526-x

18.US Census Bureau. 2016 National Survey of Children’s Health
Methodology Report. 2018. Accessed January 20, 2024. https:/
/www.census.gov/content/dam/Census/programs-surveys/nsch/
tech-documentation/methodology/2016-NSCH-Methodology-
Report.pdf

19. Child and Adolescent Health Measurement Initiative. The
2021-2022 National Survey of Children’s Health (NSCH)
Combined Dataset: Fast Facts. 2023. Accessed October 20,
2024. https://www.childhealthdata.org/docs/default-source/
nsch-docs/2021-2022-nsch-fast-facts_cahmi.pdf

20.US Census Bureau. National Survey of Children’s Health:
Analysis With Multiply Imputed Data. 2024. Accessed April 9,
2024. https://www2.census.gov/programs-surveys/nsch/
technical-documentation/methodology/NSCH-Analysis-with-
Imputed-Data-Guide.pdf

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

6 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2025/25 _0183.htm


https://doi.org/10.1093/nutrit/nuad147
https://doi.org/10.1093/nutrit/nuad147
https://doi.org/10.5005/jp-journals-10005-2406
https://doi.org/10.1016/j.adaj.2016.03.019
https://doi.org/10.1111/jphd.12261
https://doi.org/10.3390/nu15020274
https://doi.org/10.3390/nu15020274
https://doi.org/10.15585/mmwr.mm7207a1
https://doi.org/10.1016/j.adaj.2020.06.018
https://doi.org/10.1016/j.adaj.2020.06.018
https://doi.org/10.1111/cdoe.12683
https://doi.org/10.1093/eurpub/ckaa147
https://doi.org/10.1186/s12903-020-01068-9
https://doi.org/10.1111/odi.14368
https://doi.org/10.1111/odi.14368
https://doi.org/10.7762/cnr.2015.4.1.9
https://doi.org/10.7762/cnr.2015.4.1.9
https://doi.org/10.1007/s10995-018-2526-x
https://doi.org/10.1007/s10995-018-2526-x
https://www.census.gov/content/dam/Census/programs-surveys/nsch/tech-documentation/methodology/2016-NSCH-Methodology-Report.pdf
https://www.census.gov/content/dam/Census/programs-surveys/nsch/tech-documentation/methodology/2016-NSCH-Methodology-Report.pdf
https://www.census.gov/content/dam/Census/programs-surveys/nsch/tech-documentation/methodology/2016-NSCH-Methodology-Report.pdf
https://www.census.gov/content/dam/Census/programs-surveys/nsch/tech-documentation/methodology/2016-NSCH-Methodology-Report.pdf
https://www.childhealthdata.org/docs/default-source/nsch-docs/2021-2022-nsch-fast-facts_cahmi.pdf
https://www.childhealthdata.org/docs/default-source/nsch-docs/2021-2022-nsch-fast-facts_cahmi.pdf
https://www2.census.gov/programs-surveys/nsch/technical-documentation/methodology/NSCH-Analysis-with-Imputed-Data-Guide.pdf
https://www2.census.gov/programs-surveys/nsch/technical-documentation/methodology/NSCH-Analysis-with-Imputed-Data-Guide.pdf
https://www2.census.gov/programs-surveys/nsch/technical-documentation/methodology/NSCH-Analysis-with-Imputed-Data-Guide.pdf

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 22, E58
SEPTEMBER 2025

21. Office of the Assistant Secretary for Planning and Evaluation.
Poverty guidelines. Accessed January 17, 2024. https://aspe.
hhs.gov/topics/poverty-economic-mobility/poverty-guidelines

22.Grap ME, Hamner HC, Dooyema C, Noiman A, Park S.
Factors associated with sugar-sweetened beverage intake
among young children — United States, 2021. Prev Chronic
Dis. 2024;21:E17. doi:10.5888/pcd21.230354

23.US Census Bureau. 2022 National Survey of Children’s
Health: Nonresponse Bias Analysis. 2023. Accessed January
20, 2024. https://www2.census.gov/programs-surveys/nsch/
technical-documentation/nonresponse/2022-NSCH-
Nonresponse-Bias-Analysis.pdf

24.Saccomanno S, De Luca M, Saran S, Petricca MT, Caramaschi
E, Mastrapasqua RF, et al. The importance of promoting oral
health in schools: a pilot study. Eur J Transl Myol. 2023;33(1):
11158. doi:10.4081/ejtm.2023.11158

25. American Academy of Pediatric Dentistry. Periodicity of
Examination, Preventive Dental Services, Anticipatory
Guidance/Counseling, and Oral Treatment for Infants,
Children, and Adolescents. 2022. Accessed June 5, 2025. https:
/Iwww.aapd.org/globalassets/media/policies_guidelines/bp
periodicity.pdf

26.Lee Y. Diagnosis and prevention strategies for dental caries. J
Lifestyle Med. 2013;3(2):107-109.

27.Schwartz MB, Schneider GE, Xu R, Choi YY, Atoloye AT,
Bennett BL, et al. Retail soda purchases decrease and water
purchases increase: 6-year results from a community-based
beverage campaign. AJPM Focus. 2022;1(1):100008. doi:10.
1016/.focus.2022.100008

28.Mantzari E, Vasiljevic M, Turney I, Pilling M, Marteau T.
Impact of warning labels on sugar-sweetened beverages on
parental selection: an online experimental study. Prev Med
Rep. 2018;12:259-267. doi:10.1016/j.pmedr.2018.10.016

29.Rogers NT, Conway DI, Mytton O, Roberts CH, Rutter H,
Sherriff A, et al. Estimated impact of the UK soft drinks
industry levy on childhood hospital admissions for carious
tooth extractions: interrupted time series analysis. BMJ Nutr
Prev Health. 2023;6(2):243-252. doi:10.1136/bmjnph-2023-
000714

30. Petimar J, Gibson LA, Wolff MS, Mitra N, Corby P, Hettinger
G, et al. Changes in dental outcomes after implementation of
the Philadelphia beverage tax. Am J Prev Med. 2023;65(2):
221-229. doi:10.1016/j.amepre.2023.02.009

31.von Philipsborn P, Stratil JM, Burns J, Busert LK, Pfadenhauer
LM, Polus S, et al. Environmental interventions to reduce the
consumption of sugar-sweetened beverages: abridged
Cochrane systematic review. Obes Facts. 2020;13(4):397-417.
doi:10.1159/000508843

32. Garnett BR, Rosenberg KD, Morris DS. Consumption of soda
and other sugar-sweetened beverages by 2-year-olds: findings
from a population-based survey. Public Health Nutr. 2013;
16(10):1760-1767. doi:10.1017/S1368980012004399

33. Gracner T, Boone C, Gertler PJ. Exposure to sugar rationing in
the first 1000 days of life protected against chronic disease.
Science. 2024;386(6725):1043—-1048. doi:10.1126/science.
adn5421

34.Coughlin SS. Recall bias in epidemiologic studies. J Clin
Epidemiol. 1990;43(1):87-91. doi:10.1016/0895-
4356(90)90060-3

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2025/25_0183.htm « Centers for Disease Control and Prevention 7


https://aspe.hhs.gov/topics/poverty-economic-mobility/poverty-guidelines
https://aspe.hhs.gov/topics/poverty-economic-mobility/poverty-guidelines
https://doi.org/10.5888/pcd21.230354
https://www2.census.gov/programs-surveys/nsch/technical-documentation/nonresponse/2022-NSCH-Nonresponse-Bias-Analysis.pdf
https://www2.census.gov/programs-surveys/nsch/technical-documentation/nonresponse/2022-NSCH-Nonresponse-Bias-Analysis.pdf
https://www2.census.gov/programs-surveys/nsch/technical-documentation/nonresponse/2022-NSCH-Nonresponse-Bias-Analysis.pdf
https://doi.org/10.4081/ejtm.2023.11158
https://www.aapd.org/globalassets/media/policies_guidelines/bp_periodicity.pdf
https://www.aapd.org/globalassets/media/policies_guidelines/bp_periodicity.pdf
https://www.aapd.org/globalassets/media/policies_guidelines/bp_periodicity.pdf
https://doi.org/10.1016/j.focus.2022.100008
https://doi.org/10.1016/j.focus.2022.100008
https://doi.org/10.1016/j.pmedr.2018.10.016
https://doi.org/10.1136/bmjnph-2023-000714
https://doi.org/10.1136/bmjnph-2023-000714
https://doi.org/10.1016/j.amepre.2023.02.009
https://doi.org/10.1159/000508843
https://doi.org/10.1017/S1368980012004399
https://doi.org/10.1126/science.adn5421
https://doi.org/10.1126/science.adn5421
https://doi.org/10.1016/0895-4356(90)90060-3
https://doi.org/10.1016/0895-4356(90)90060-3

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 22, E58
SEPTEMBER 2025

Tables

Table 1. Proportion of Children Who Were Seen by an Oral Health Provider in the Past 12 Months and Who Had a Caregiver-Reported Cavity in the Past

12 Months (N = 23,023), by Sociodemographic Characteristics, National Survey of Children’s Health, 2021—2022

Caregiver-reported cavity in the past 12 months
Characteristic All, no. (%)? No, (%) SE Yes, % (SE) Pvalue®
Total 23,023 88.4 (0.5) 11.6 (0.5) —
Child’s age
1-3 years (12-47 months) 10,423 (46.0) 93.9 (0.5) 6.2 (0.5)
4 years (48-59 months) 6,029 (26.4) 86.3 (1.1) 13.7 (1.1) <.001
5 years (60—71 months) 6,571 (27.6) 81.4(1.1) 18.6 (1.1)
Child’s sex
Male 11,733 (50.9) 88.2 (0.7) 11.9(0.7) 57
Female 11,290 (49.1) 88.7 (0.7) 11.3(0.7)
Child’s race and ethnicity
Hispanic 3,339 (28.3) 85.5 (1.3) 14.5(1.3)
Non-Hispanic Black 1,220 (12.1) 89.8 (1.3) 10.2 (1.3) 03
Non-Hispanic White 15,274 (48.2) 89.8 (0.5) 10.3 (0.5)
Non-Hispanic Other race® 3,190 (11.5) 88.7 (1.0) 11.3(1.0)
Highest level of education among adults in the household
High school graduate/GED or less 2,739 (24.6) 82.7 (1.4) 17.3 (1.4)
Some college or technical school 4,258 (17.9) 85.2 (1.1) 14.8 (1.1) <.001
College degree or higher 16,026 (57.5) 91.9 (0.5) 8.1 (0.5)
Household income as a percentage of FPL
<130% 3,377 (24.3) 83.8 (1.4) 16.3 (1.4)
130% to <350% 7,575 (35.3) 87.0 (0.9) 13.1 (0.9) <.001
>350% 12,071 (40.5) 92.5 (0.5) 7.5(0.5)

Abbreviations: FPL, federal poverty level; GED, General Educational Development certificate.
& Percentages were weighted based on National Survey of Children’s Health methodology and guidance (18); percentages may not add to 100 because of

rounding.
® pvalues calculated by using )(2 tests.

¢ Includes non-Hispanic Asian, American Indian/Alaska Native, Native Hawaiian and other Pacific Islander, and multiple races.
4 The FPL is based on poverty thresholds issued by the US Census Bureau each January (21).
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Table 2. Proportion of Children Aged 1-5 Years Who Consumed Sugar-Sweetened Beverages in the Past Week, By Sociodemographic Characteristics,
National Survey of Children’s Health, 2021-2022

Sugar-sweetened beverage intake®

None in past week,

1-3 Times in past

24 Times in past

Characteristic All, no. (%)b % (SE) week, % (SE) week, % (SE) Pvalue®
Total 23,023 37.3(0.7) 39.5(0.7) 23.2(0.7) —
Child’s age

1-3 years (12—-47 months) 10,423 (46.0) 46.0 (1.2) 34.4 (1.1) 19.6 (1.1)

4 years (48-59 months) 6,029 (26.4) 31.9(1.2) 41.0 (1.4) 27.1 (1.5) <.001
5 years (60—71 months) 6,571 (27.6) 28.0 (1.1) 46.4 (1.3) 25.6 (1.2)

Child’s sex

Male 11,733 (50.9) 37.1 (1.0) 39.6 (1.0) 23.3 (1.0) o7
Female 11,290 (49.1) 37.5(1.0) 39.3 (1.0) 23.2 (1.0)

Child’s race and ethnicity

Hispanic 3,339 (28.3) 28.2 (1.5) 39.6 (1.9) 32.2(1.9)

Non-Hispanic Black 1,220 (12.1) 26.8 (2.3) 41.5 (2.5) 31.8 (2.3) 001
Non-Hispanic White 15,274 (48.2) 44.3 (0.8) 38.7 (0.8) 16.9 (0.6)

Non-Hispanic Other raced 3,190 (11.5) 41.2(1.7) 40.2 (1.8) 18.6 (1.4)

Highest level of education among adults in the household

High school graduate/GED or less 2,739 (24.6) 20.1 (1.5) 41.9 (2.1) 38.0 (2.1)

Some college or technical school 4,258 (17.9) 30.2 (1.5) 40.9 (1.6) 28.9 (1.6) <.001
College degree or higher 16,026 (57.5) 46.8 (0.8) 38.0 (0.8) 15.2 (0.6)

Household income as a percentage of FPL®

<130% 3,377 (24.3) 22.2 (1.4) 41.9 (2.0) 35.9 (2.0)

130% to <350% 7,575 (35.3) 34.5(1.3) 40.4 (1.3) 25.2(1.2) <.001
>350% 12,071 (40.5) 48.8 (1.0) 37.3 (1.0) 13.9 (0.8)

Abbreviations: FPL, federal poverty level; GED, General Educational Development certificate.
& Caregivers were asked, “During the past week, how many times did this child drink sugary drinks?”
b Percentages were weighted based on National Survey of Children’s Health methodology and guidance (18); percentages may not add to 100 because of

rounding.
¢ Pvalues calculated by using x2 tests.

4 Includes non-Hispanic Asian, American Indian/Alaska Native, Native Hawaiian and other Pacific Islander, and multiple races.

® The FPL is based on poverty thresholds issued by the US Census Bureau each January (21).
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Table 3. Association Between Caregiver-Reported Cavities in the Past 12 Months and SSB Consumption Among Children Aged 1-5 Years, National Sur-
vey of Children’s Health, 2021-2022

Presence of a caregiver-reported cavity in the past 12 months
Consumption of SSBs Unadjusted OR (95% CI) Adjusted OR? (95% Cl)
None 1 [Reference] 1 [Reference]
1-3 times in past week 2.3(1.8-2.9) 1.7 (1.4-2.2)
>4 times in past week 4.0 (3.1-5.2) 2.8 (2.1-3.6)

Abbreviation: SSB, sugar-sweetened beverage; OR, odds ratio.

& Adjusted for age, sex, race and ethnicity, highest level of education among adults in the household, and household income as a percentage of the federal
poverty level.
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