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Abstract

Objectives: The objectives of this study are to determine the overall and racial differences in 

the extent of caries experience and to examine the association between child and parent/caregiver 

characteristics and caries among 3–6-year-old Medicaid-enrolled children.

Methods: This study reports baseline cross-sectional data from a larger pragmatic clinical trial 

in pediatric primary care practices. Child-level clinical dental exams included decayed and filled 

teeth (dft) using ICDAS criteria and parent/caregiver questionnaire collected information on socio-

demographics, child oral health behaviors, oral health related quality of life (OHQoL), and food 

environment.

Results: A total of 1,024 parent/caregiver-child dyads participated in the study. The overall 

caries experience (dft) was 49 percent and untreated decay was 42 percent. Children who were 

Black had 1.3 and 1.2 times significantly higher frequency of untreated primary decay and caries 

experience compared to non-Black children. An overall logistic regression model predicted that 

race, increased age, receiving dental care in the past 12 months for a cavity/toothache, and lower 

caregiver OHQoL was significantly associated with increased odds of the child having caries. 

Non-Black caregivers with less education, whose child was older, and lower child OHQoL had 

increased odds of having a child with caries, but these same variables were not predictive for the 

Black children.

Conclusions: Racial disparities exist with respect to caries experience and untreated decay 

within a Medicaid-enrolled population of young children attending well-child visits. Pediatric 

primary care offices are well-positioned to provide dental surveillance and preventive care and 

could play an important role in decreasing oral health inequities.
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Introduction

Low income and minority children face the highest burden of dental caries (cavities, tooth 

decay).1 Specifically, minority children, who are Black and Hispanic have a 1.5 and 2 times 

higher rate of caries experience and untreated decay, respectively, when compared to their 

White peers across all income levels.1 In Northeast Ohio, previous community-based school 

studies showed that 42 percent of 5–6-year-old children had untreated decay,2 which is much 

higher than the national average of 10 percent in 2–5 year olds.1 Further, national median 

dental utilization for Medicaid enrolled children was only 48 percent compared to 64 percent 

for privately insured children.3 In Ohio, dental care utilization in Medicaid children ≤20 

years old was only 42 percent.3 Even with improvements in oral health in the United States 

in the past decades,4 disparities in untreated decay and caries experience still exist among 

low-income and minority children nationally and in Ohio.

Due to low pediatric dental care access5 and low participation rates of dentists in state 

Medicaid programs (20 percent in Ohio and 42 percent Nationally),3 pediatricians’ offices 

have been recommended by the United States Preventative Services Task Force (USPSTF) 

to fill the gaps in preventative dental care.6 More low-income families with young children 

go to well-child visits (WCVS) (88 percent for ≤6 years old) compared to preventive dental 

visits,7,8 which provides an ideal venue to estimate dental caries extent in these settings. 

Previous studies in pediatricians’ offices have reported caries experience in low-income 

children ≤6 years of age to be around 25 percent for decayed and filled teeth (dft)9 and 

48 percent for decayed, missing or filled teeth (dmft),10 which is higher than the national 

average of 23 percent in 2–5 year olds.1 A previous study also conducted in pediatricians’ 

offices has reported untreated decay in low-income children ≤6 years to be 25 percent,10 

which is 2.5 times higher than the national average.1

Several social and behavioral risk factors contribute to caries disparities in poor and 

minority young children.6 There is an increased risk for dental caries among those with 

lower socioeconomic status (SES) and a differential risk of caries among racial and ethnic 

groups.9,11 It has also been shown that oral health behaviors such as early dental office 

visits,12 and regular tooth brushing with fluoride-containing tooth paste13 are associated 

with significantly less caries experience in young children. A previous study of young 

children in primary care practices reported no statistically significant differences in brushing 

habits with fluoridated toothpaste by race or Medicaid status; frequency of dental visits 

were significantly higher in the Medicaid-enrolled group compared to those not-enrolled; 

and there was no significant difference in dental visit frequency by race.14 Additionally, 

parent/caregivers who were Black reported higher levels of caries in their children than 

caregivers who were non-Black, and Medicaid-enrolled caregivers reported higher levels of 

caries than non-Medicaid enrolled caregivers in this study.14
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Other factors such as poorer oral health quality of life (OHQoL), as measured by the Early 

Childhood Oral Health Impact Scale (ECOHIS), has also been associated with untreated 

caries and caries experience in previous studies.15,16 In Brazil, one cross-sectional study 

reported poorer OHQoL in children with lower SES.17 The relationship between caries and 

food environment is less known, but a prospective cohort study in Canada found permanent 

caries experience (DMFS) to be lower among 8–10-year-old children from schools with 

a favorable food environment and high SES compared to schools with unfavorable food 

environments and low SES.18 Additionally, a cohort study in low-income African-American 

caregivers of young children found that the caregiver caries rate increased as the number of 

grocery stores in the neighborhood increased, but the authors indicated that the quality of 

foods available in these grocery stores was not evaluated.19

To our knowledge, the extent of racial disparities among Medicaid-enrolled young children 

from primary care settings is sparse, and only a few have reported on the predictors of 

caries in these settings. A better understanding of these factors are necessary if primary care 

providers are required to fill the gaps in providing preventive dental care for low-income 

children. Therefore, the objectives of this study are to: a) determine the child and parent 

characteristics (socio-demographic, oral health behavior, oral health quality of life, food 

environment) and child caries experience among 3–6 year-old Medicaid-enrolled children 

from pediatric primary care practices; b) assess the association between child and parent/

caregiver characteristics and child caries experience; and c) identify whether race is a 

moderator for the association between child and parent/caregiver characteristics and caries 

experience.

Methods

The Institutional Review Board of University Hospitals Cleveland Medical Center approved 

the study protocol. Consent was obtained from parent/caregivers in English. The protocol 

follows the STROBE guidelines for cross-sectional investigations.20

Study design

The present study utilized cross-sectional baseline data from a larger pragmatic, parallel 

two-arm, cluster randomized clinical trial to assess the effectiveness of multilevel 

interventions at the practice- (EMR incorporation of oral health questions) and provider-

level (theory based education and skills training to deliver oral health facts) versus 

enhanced usual care (American Association of Pediatrics based education for providers) 

to increase dental utilization among 3–6 -year-old Medicaid-enrolled children.21 The study 

sites included 18 pediatric primary care practices in Northeast Ohio. Pediatric primary 

care providers and parent/caregiver-child dyads from these practices were recruited over a 

21-month period, from November 2017 to August 2019.

Eligibility and recruitment

Parent/caregiver-child dyads were eligible to participate if the child was 3–6 years old at the 

time of enrollment, was Medicaid enrolled, and seeing one of the participating providers at 

a WCV. Children with serious medical conditions that would prevent them from receiving 
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a dental screening were excluded from the study. In addition, the parent/caregiver was 

required to be a legal guardian, 18 years of age, speak English, plan to stay in the area 

during the study duration and provide a signed informed consent. All participating parent/

caregiver-child dyads were given an incentive of $40 for the baseline visit.

Data collection

Parent/caregivers completed a baseline questionnaire at the WCV of the child. The 

questionnaire required responses to questions on child and parent/caregiver socio-

demographics, child oral health behaviors, child oral health related quality of life (OHQoL), 

and food environment.

Socio-Demographics—The parent/caregiver and child sociodemographic questions were 

adapted from NHANES.22 Child and caregiver variables included gender (male, female), 

race (Black, non-Black), ethnicity (Hispanic, Non-Hispanic), and mean age. Additional 

caregiver variables included education (>High School or ≤ High School), and marital status 

(Married, Other).

Oral health behaviors—Oral health behaviors included questions on how often the child 

brushed their teeth (never, sometimes, at least once a day), ever visited a dentist (yes, no), 

had a preventive dental visit in the past 12 months (yes, no), had a dental visit in past 12 

months due to toothache or cavity (yes, no), if the child went to the emergency room to 

receive dental care (yes, no), and if the child had a personal dentist (no, 1 personal dentist, 

more than 1 person).

Oral health quality of life—The parent/caregiver completed the Early Childhood Oral 

Health Impact Scale (ECOHIS)23 a 13-item instrument to report their child’s experience 

with pain, difficulty eating, difficulty drinking, difficulty pronouncing words, missed school, 

trouble sleeping, irritability, avoiding smiling or laughing and avoiding talking due to a 

dental problem (9 items). Regarding the parents experience of their child’s dental caries, 

the ECOHIS asked about the parent/caregiver being upset, feeling guilty, having to take 

off work and the financial impact of their child’s dental problems (4 items). Each item 

was scored on a Likert Scale ranging from 1 (Never) to 5 (Very Often), with higher scores 

indicating a lower OHQoL.

Food environment—The parent/caregiver also completed the 5-item Multi-Ethnic Study 

of Atherosclerosis (MESA)24 food environment questionnaire. Four items (on a 5 point 

likert scale ranged from Strongly Disagree to Strongly Agree) asked the parent/caregiver 

about the availability of fruits and vegetables, the quality of fruits and vegetables, the 

availability of a large selection of low-fat items, and the availability of fast food in their 

neighborhood. The fifth item asked about how much of a problem access to adequate food 

shopping was in their neighborhood scored on a 4 point Likert scale ranging from 1 (Very 

Serious Problem) to 4 (Not Really a Problem). Items were totalled and a higher food 

environment score represented a higher quality food environment.
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Clinical dental exams—Child dental exams were conducted by six licensed dental 

hygienists who were trained and calibrated in the International Caries Detection and 

Assessment System (ICDAS).25 Teeth were cleaned with a toothbrush, dried with gauze 

and assessed using a headlamp without magnification. No dental radiographs were used. 

ICDAS lesion codes for decay ranged from 0 for sound, 1–2 for noncavitated early decay, 

and 3–6 for localized to extensive cavitation. Untreated decay was assessed as an ICDAS 

lesion codes ≥2 on one or more teeth (dt). Caries experience (dft) was determined by ICDAS 

lesion code ≥2, and ICDAS filling codes ≥3 (included tooth colored restoration, amalgam 

restoration, stainless steel crown, gold, ceramic and porcelain crown) on one or more teeth. 

If a tooth had both a decayed lesion and a filling, the lesion took precedence and was used 

for the dft. The dental hygienist examiners were calibrated against a gold standard dentist 

examiner, with a weighted Kappa of 0.67–0.83 for lesions and unweighted Kappas of 0.85–

0.92 for fillings indicating good to excellent reliability.

Data analysis

The sample for analysis was limited to those children who had a baseline dental exam. 

Descriptive statistics (means, frequencies) was used to determine the extent of primary 

untreated decay (dt) and decayed and filled teeth for caries experience (dft), permanent 

untreated decay (DT) and decayed and filled teeth (DFT) for the overall sample and 

stratified by race. Descriptive statistics was also used to describe the child and parent/

caregiver characteristics overall and by race.

Bi-variate analysis (t-test, chi-square) investigated the sociodemographic, oral health 

behaviors, oral health quality of life, and food environment differences between children 

with and without caries experience overall and by race. Subsequently, a logistic regression 

model with statistically significant covariates from the bi-variate analysis was used to predict 

primary caries experience (dft) overall and by race. To test for the moderating effects of race, 

we performed further analysis by adding interaction terms between race and each model 

variable (looking at one interaction at a time). Since only a small proportion of children 

had permanent teeth, logistic regression analysis was not conducted for permanent DFT. All 

analysis was completed using SAS statistical software (Version 9.4). Statistical significance 

was assessed at an alpha of <0.05.

Results

A total of 1,024 parent/caregiver-child dyads were enrolled in the larger clinical trial. 

Of those enrolled, 1,023 children completed the baseline dental exam and were used for 

the present study. Table 1 indicates that overall, the children were 46 percent female, 92 

percent non-Hispanic, and 46 percent Black and had a mean age of 4.3 ± 1.1 years. The 

parent/caregivers had a mean age of 31.3 ± 7.8 years, were 44 percent Black, 95 percent 

non-Hispanic, 29 percent married, and 55 percent had greater than a high school education 

(Table 1).

Table 1 suggests that overall, the majority of the children brushed their teeth at least once 

daily, had visited the dentist or a dental clinic, had a preventive dental visit in the past 12 

months, and did not have a personal dentist. About 19 percent visited the dentist because 
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of a cavity or toothache and 2 percent visited the ER for toothache during the past 12 

months. The ECOHIS child experience scores ranged from 9 to 45, and caregiver experience 

ranged from 4 to 20. Overall ECOHIS scores were toward the lower end for both child 

and caregiver experience (Table 1). About 43 percent of caregivers reported problems with 

adequate food shopping in their neighborhoods.

For the stratified analysis by race, the sample consisted of 451 Black and 538 non-Black 

children (Table 1). A significantly higher frequency of non-Black caregivers were Hispanic, 

married, had poorer caregiver OHQoL, better quality food environment, and higher mean 

age. Caregivers who are Black reported a significantly higher proportion of child’s regular 

brushing, emergency room visits for a cavity/toothache, a lower OHQoL for their child, and 

problematic access to regular food shopping (Table 1).

The children had an overall mean of 19.1 ± 1.8 primary teeth and 4.8 ± 3.0 permanent teeth, 

with non-Black children having a significantly higher number of primary teeth compared 

to Black children (Table 2). Overall, only 26 percent (261 out of 1,023) of children had 

at least one permanent tooth. The extent of caries experience in the primary teeth among 

3–6-year-old children was 49 percent with a mean of 2.0 ± 3.0 decayed and filled teeth, and 

untreated decay was 42 percent with a mean of 1.5 ± 2.6 decayed teeth (Table 2). Children 

who were Black had 1.3 and 1.2 times significantly higher frequency of untreated primary 

decay and caries experience compared to children who were non-Black (Table 2). The extent 

of caries experience in permanent teeth was 17 percent with 0.3 ± 0.7 decayed and filled 

teeth, and untreated decay was 16 percent with a mean of 0.3 ± 0.7 decayed teeth (Table 

2). Children who were Black had 2.6 and 2 times higher frequency of untreated permanent 

decay and caries experience compared to non-Black children.

The bi-variate results in Table 3 indicate that child caries experience differed significantly (P 
≤ 0.05) from those without caries with more Black children in the caries experience group 

(51 percent versus 41 percent), and greater proportion of caregivers also being Black and 

non-Hispanic. Children with caries also had a significantly higher mean age (4.5 versus 

4.2 years) compared to children without caries. The stratified analysis by race revealed 

some differences: within children who were Black, those with caries had a significantly 

higher mean age and being non-Hispanic, and caregivers who were Black and non-Hispanic 

compared to those without caries; and within children who are non-Black, those with caries 

had a significantly higher mean age compared to those without caries.

The bi-variate association of child’s oral health behavior, OHQoL, food environment with 

caries experience (Table 4) showed the following: for the overall sample those with caries 

experience had a significantly greater proportion who had ever visited a dentist (73 percent 

versus 66 percent), received care in the past 12 months because of a cavity or toothache 

(30 percent versus 8 percent), and had lower OHQoL (i.e., higher scores) compared to 

those without caries. Within stratified analysis for children who are Black and non-Black, 

the results were similar to the overall sample except for ever visiting a dentist. Non-Black 

children with caries had a significantly higher proportion who had ever visited a dentist 

compared to those without caries, but this association was not found for Black children.
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Table 5 shows the logistic regression model predicting primary caries experience for the 

overall sample and stratified for children who are Black and non-Black. The covariates that 

were considered for inclusion in the final model were either supported by the literature 

(caregiver education, food access) or found to be significant in the bi-variate analysis 

(child’s race, age, ever been to the dentist, received dental care in the past 12 months 

due to cavities or toothache, child and caregiver OHQoL). Ethnicity was not included due 

to a very small sample of Hispanic children. In the overall model, race, increased age, 

receiving dental care in the past 12 months for a cavity/toothache, and lower caregiver 

OHQoL was significantly associated with increased odds of the child having caries. In 

Black children, receiving dental care for a cavity/toothache and lower caregiver OHQoL 

was associated with significantly increased odds of the child having caries. For non-Black 

children, additional significant covariates included increased child’s age, lower caregiver 

education, and lower child OHQoL which were associated with increased odds of the 

child having caries. Interestingly, a test for moderation effects of race using interaction 

terms indicated that race was not significantly moderating the effects of model covariates 

(Suporting Information Table S1).

Discussion

The findings of our study indicate that the extent of early childhood caries (ECC) experience 

is 49 percent among low income 3–6-year-old Medicaid-enrolled children attending WCVs, 

and much higher than the national rate of 23 percent reported in the same age group of 

children.1 The majority of this caries experience (dft) was contributed by untreated decay 

(dt). In our study, the much higher rate of caries experience is due to the inclusion of early 

noncavitated lesions, while the NHANES national data used only cavitated lesions. The 

caries experience in our study was still 37 percent using frank cavitation (ICDAS lesion 

codes 3 or greater) and greater than national estimates. One other prior study in primary care 

settings reported caries experience to be 25 percent in low-income 4 year olds, but they used 

parent reports rather than a clinical exam. 9 Our reasons for including noncavitated lesions 

are as follows: First, according to AAPD the definition of early childhood caries (ECC) 

includes both noncavitated and cavitated lesions26; second, noncavitated lesions progress 

quickly to a cavitated lesion in young children27; third, noncavitated lesions can be reversed 

with appropriate preventive measures such as tooth brushing with fluoridated paste and 

fluoride varnish applications, both of which can be advocated and applied by primary care 

physicians and nurse practitioners.28 These results reinforce that lower income children 

face a higher burden of untreated decay and caries experience, and that lesions have to 

be identified earlier during the noncavitated stage. In fact, primary care providers can be 

educated to assess early noncavitated (white) and cavitated (brown) lesions, as they are the 

front line clinicians who can assess, advice, and communicate to parents about ECC and the 

importance of oral health to overall health and well-being.

An interesting finding from our data is that there are racial disparities even among children 

within a lower SES. The logistic regression model predicting caries presence for the overall 

sample indicated that race, child’s age, problematic dental visits, and poorer OHQoL were 

associated with increased odds of the child having caries. Importantly, race did not moderate 

the independent effects of these covariates. While the overall national estimates show a 
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higher burden of caries experience by race contributing to disparities,1 Black children 

in our sample had increased rates of caries experience in primary and permanent teeth 

compared to children who are non-Black. Dental utilization did not seem to explain racial 

disparities as our bi-variate analysis showed that dental visit frequencies for preventive 

and problematic visits was similar for children who are Black and non-Black. Medicaid 

claims data also supports our finding that racial differences were minimal in dental care 

utilization. 29 Disparities in caries experience by race may partly be explained by the fact 

that routine dental visits may have been delayed for Black children since our results showed 

that Black children had 4.5 times higher hospital emergency rooms visits for a cavity or 

toothache compared to their non-Black counterparts. For young children, later age at first 

dental visit is shown to be predictive of ECC. 30 In our sample, caregivers who were Black 

and non-Black were similar in educational status, therefore public health strategies such 

as tailoring educational messages to include the chronicity of dental caries is needed. In 

particular, it is important to give consistent messages about the importance of carious free 

baby teeth for future healthy permanent teeth. 31

Our multivariate findings are also consistent with previous literature in pediatric primary 

care practices9 and are similar to the national trend of caries experience being higher in 

older children,1 and lower OHQoL for children and parents.15,16 But, only child dental visits 

because of a problem (cavity/toothache) and lower caregiver OHQoL were consistently 

predictive for children who are Black and non-Black. Interestingly, increased child’s age, 

lower parental education, and lower child OHQoL were additionally predictive for the 

non-Black children. These racial differences should be taken into account when designing 

behavioral or clinical interventions.

We did not find a relationship between food environment and caries experience overall 

or by race even though bi-variate analysis showed that a significantly greater proportion 

of caregivers who are Black reported lack of access to adequate food shopping. We are 

unable to compare our results to the two prior studies since the age group and settings 

were different. 18,19 In investigating predictors for caries, parent reported neighborhood 

level variables such as food access may not adequately capture the type of quality foods 

that the children actually consume. Further analysis of food environment and the quality of 

foods found in these neighborhoods are needed to determine the association between food 

environment and caries experience.

The limitation of this study is that we used cross-sectional data and therefore are unable 

to delineate the causal link between the covariates and caries experience. Although our 

sample size is large with inclusion of diverse primary care practices in Northeast Ohio, 

we can generalize the results only to Medicaid-enrolled young children in similar settings. 

Nonetheless, as recommend by the USPSTF, pediatric primary care offices may be able 

to better integrate oral health services by improving caries surveillance and implementing 

interventions in low-income and minority children to help lower oral health disparities. In 

conclusion, low income and minority children in Northeast Ohio still face a disproportionate 

burden of untreated decay and caries experience.

Selvaraj et al. Page 8

J Public Health Dent. Author manuscript; available in PMC 2022 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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