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Abstract

Objective—Fluoride varnish (FV) applications among non-dentist primary care providers has 

increased due to state Medicaid policies. In this study we examine the impact of FV policies on the 

oral health of publicly insured children aged 2 to 6 years old.

Methods—Using three waves of the National Survey of Children’s Health (2003, 2007, 

2011/12), we used a logistic regression model with state and year fixed effects, adjusting for 

relevant child characteristics, to examine the association between years since a state implemented 

a FV policy and the odds of a publicly insured child having very good or excellent teeth. We 

compared children with public insurance in states with FV policies to children with public 

insurance in states without FV policies, controlling for the same difference among children with 

private insurance who were unlikely to be affected by Medicaid FV policies.

Results—Among 68,890 children aged 2–6 years, 38% had public insurance. Compared to 

privately insured children, publicly insured children had significantly lower odds of having very 

good or excellent teeth (odds ratio (OR)=0.70, 95% CI=0.62–0.81). Publicly insured children in 

states with FV policies implemented for four or more years had significantly greater odds of 

having very good or excellent teeth (OR=1.28, 95% CI=1.03–1.60) compared to publicly insured 

children in states without FV policies.

Conclusions for Practice—State policies supporting non-dental primary care providers 

application of FV were associated with improvements in oral health for young children with public 

insurance.
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Introduction

Early childhood dental caries, commonly referred to as tooth decay, is a common and 

preventable disease in young children that is concentrated among children in low-income 

families and racial and ethnic minorities (Dye, Li & Thornton-Evans, 2012). Preventing 

dental caries is important because of the associated individual, social, and economic 

consequences, including pain and decreased quality of life due to untreated caries (Filstrup 

et al., 2003), missed days of school (Jackson, Vann Jr, Kotch, Pahel & Lee, 2011), and 

preventable medical services such as emergency department visits and hospitalization 

(Stearns, Rozier, Kranz, Pahel & Quinonez, 2012). Fluoride varnish prevents dental caries 

(Marinho, Worthington, Walsh, & Clarkson, 2013), but remains underused among Medicaid-

enrolled infants and toddlers, who are disproportionally affected by dental caries. Factors 

contributing to underuse include shortages and uneven distribution of the dental workforce 

(Cao et al., 2017), caregivers’ attitudes and beliefs about dental visits and oral health 

(Hilton, Stephen, Barker & Weintraub, 2007), and dentists’ reluctance to treat young 

children or accept Medicaid (Seale & Casamassimo, 2003).

Since 2014, to increase fluoride varnish use, the U.S. Preventive Services Task Force 

(USPSTF) has recommended that primary care clinicians apply fluoride varnish to the teeth 

of all children aged 5 years and younger (Moyer, 2014). Delivering fluoride varnish in 

primary care offices can help increase access because infants and toddlers make frequent 

medical visits (Bright Futures & American Academy of Pediatrics, 2017), but have low rates 

of dental visits (Bouchery, 2013). One national study found that four years after enacting 

fluoride varnish policies states have higher rates of oral health services provided by non-

dentists than states with policies implemented for shorter periods of time (Arthur & Rozier, 

2016). However, this study relied on state-level aggregate data reported to CMS rather than 

individual data, raising concerns about utilization underreporting (Schneider, Rossetti & 

Crall, 2007), and did not examine oral health status outcomes. As of 2017, all state Medicaid 

programs support primary care providers’ application of fluoride varnish to children, and 

while empirical findings suggest that after a time lag these policies increase access, we are 

unaware of national studies examining the effects of these policies on children’s oral health. 

The few empirical studies on this topic focused on one or two-states, and report that 

Medicaid policies supporting pediatricians and other non-dental professionals to apply 

fluoride varnish were associated with increased varnish use (Herndon, Tomar, Catalanotto, 

Vogel & Shenkman, 2015; Okunseri, Szabo, Garcia, Jackson & Pajewski, 2010; Okunseri, 

Szabo, Jackson, Pajewski & Garcia, 2009; Rozier, Stearns, Pahel, Quinonez & Park, 2010) 

and reduced caries (Kranz, Preisser & Rozier, 2015). State-level studies also suggest a dose 

effect, with children receiving four or more fluoride varnish applications having reduced 

dental caries, restorative treatment, and related expenditures (Hendrix, Downs, Brophy, 

Carney Doebbeling & Swigonski, 2013; Pahel, Rozier, Stearns & Quiñonez, 2011; Stearns 
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et al., 2012), positive outcomes not observed when children receive fewer applications 

(Blackburn, Morrisey & Sen, 2017).

To address this gap in the literature, we sought to examine the impact of state Medicaid 

policies on the oral health of publicly insured children, who are the intended and likely 

benefactors of polices supporting primary care providers’ application of fluoride varnish. We 

used three waves of the National Survey of Children’s Health (NSCH), which provides 

individual-level data for a national sample of children, and compared the oral health status of 

children with public insurance in states with fluoride varnish policies to publicly insured 

children in states without fluoride varnish policies, while simultaneously controlling for the 

same difference among privately insured children unlikely to be affected by these policies. 

This difference-in-differences approach allowed us to estimate the impact of state Medicaid 

policies supporting the application of fluoride varnish by non-dentists on the oral health of 

publicly insured children.

Methods

Data

We used the 2003, 2007, and 2011/2012 NSCH to examine the impact of Medicaid policy on 

children’s oral health. Information on children’s dental health, physical health, insurance 

coverage, demographic characteristics, and socioeconomic status was obtained via telephone 

survey (Data Resource Center for Child and Adolescent Health, 2016). Randomly sampled 

telephone numbers were called to find households with children aged 0 to 17 years. One 

child in a household was randomly selected to be the subject of the interview, and the adult 

in the household who knows the most about the child’s health was interviewed. We excluded 

from analyses children with no natural teeth and parents who didn’t know or refused to 

respond. We also excluded uninsured children and those whose insurance status was 

unknown in order to directly compare children likely to be affected by these policies (i.e., 

publicly insured children) and children unlikely to be affected by these policies (i.e., 

privately insured children). Our analytic sample included children aged 2 to 6 years because 

the U.S. Preventive Services Task Force (USPSTF) recommends that primary care clinicians 

apply fluoride varnish to the teeth of all children aged 5 years and younger (Moyer, 2014) 

and most state Medicaid programs limit benefits to children younger than 6 years (American 

Academy of Pediatrics, 2017).

The American Academy of Pediatrics (AAP) Caries Prevention Services Reimbursement 

Table provided information on the year that each state’s Medicaid program began 

reimbursing fluoride varnish applied in primary care settings (AAP, 2017). These data were 

compiled and updated over time through conversations with state Medicaid officials and 

published state Medicaid bulletins.

Variables

We used information about the parent-reported condition of the child’s teeth (response 

options: excellent, very good, good, fair, or poor) to construct a dichotomous dependent 

variable indicating the child’s teeth were in excellent or very good condition. Although there 
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are limitations to using parent-reported survey data, research suggests parents’ assessment of 

child oral health is associated with actual need (Talekar, Rozier, Slade & Ennett, 2005). We 

dichotomized this variable due to the distribution of the data and based on how others have 

operationalized this NSCH variable (Shariff & Edelstein, 2016).

Our key explanatory variable provided a measure of the number of years a state policy 

supporting Medicaid reimbursement for fluoride varnish by non-dental professionals had 

been implemented. For each NSCH survey year and each state, we determined if a fluoride 

varnish policy had been implemented and the number of years since implementation. We 

constructed a 4-category ordinal variable for years since the fluoride varnish policy’s 

implementation (no policy, fewer than 2 years, 2 or 3 years, and 4 or more years). For the 

2011/12 NSCH survey, we counted years of implementation from 2011.

Child’s insurance type was categorized as private or public (i.e., Medicaid or the state 

Children’s Health Insurance Program (CHIP)). We constructed a categorical variable of 

poverty ratio (<100%, 100–200%, 200–400%, >400%) using information about household 

income and family size and included an additional category to indicate poverty data was 

missing for approximately 10% of observations. Additional demographic variables included: 

age (categorized as 2–3 years and 4–6 years); race/ethnicity (Hispanic, Non-Hispanic White, 

Non-Hispanic Black, Non-Hispanic Other race); and gender. Child’s physical health status 

was reported on a five-point scale (excellent, very good, good, fair, or poor). We combined 

the fair and poor responses due to low frequency of responses of poor health to construct a 

four-category measure of physical health status. An indicator of special health care needs 

was constructed using the five-item children with special health care needs (SHCN) screener 

(Child and Adolescent Health Measurement Initiative, 2017).

Analysis

We present unweighted frequencies and unadjusted, weighted percentages to describe the 

study sample’s demographic and health-related characteristics. Responses were weighted 

using the standard weights for the sample of persons in the NSCH. Descriptive statistics are 

reported by private and public insurance status and we used chi-squared tests to examine 

differences between privately and publicly insured children.

We used a logistic regression model to estimate the odds of having excellent or very good 

teeth, adjusting for the aforementioned variables and the interaction between insurance-type 

and years since policy implementation, allowing us to interpret the interaction term as the 

incremental effect of a fluoride varnish policy on a publicly-insured child’s odds of having 

excellent or very good teeth. The model also included an interaction between SHCN and 

physical health, providing an interpretation of the additive effect of SHCN by each physical 

health category. The inclusion of fixed effects for state of residence and survey year made 

this a difference-in-differences model, and the inclusion of privately insured children as an 

additional control made this a triple difference model. Analyses were conducted using 

STATA 14 (College Station, TX: StataCorp LP) and the survey (svy) commands to account 

for the complex survey design when determining variance estimates. This study was 

conducted in accord with prevailing ethical principles and was determined to be exempt by 

our institution’s Institutional Review Board.

Kranz et al. Page 4

Matern Child Health J. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results

The analytic sample included 68,890 children between the ages of 2 and 6 years. 

Approximately 18.24% of children lived in poverty, (Table 1) and most had excellent or very 

good teeth (75.40%), excellent (62.96%) or very good (22.84%) physical health and were 

privately insured (62%). Compared to privately insured children, publicly insured children 

were significantly more likely to live in poverty (42.18% vs. 3.59%, P<0.001), have a SHCN 

(17.91% vs. 13.66%, P<0.001), and report fair or poor physical health (5.14% vs. 1.36%, 

P<0.001). Publicly-insured children were more likely to have parent-reported excellent or 

very good teeth in states with a fluoride varnish policy (67.1% vs. 60.1%, P=0.002) than 

their peers in states without a policy (Table 2). Privately-insured children were more likely to 

have parent-report excellent or very good teeth than their publicly-insured counterparts in 

states with a policy (83.92% vs. 67.08%, P<0.001) and without a policy (82.74% vs. 

60.91%, P<0.001).

As Figure 1 illustrates, the number of states with fluoride varnish policies has increased over 

time. Five states had a policy in 2003, 12 states in 2007, and 40 states in 2011.

In a multivariable regression model, Table 3, children aged 2–3 years (odds ratio (OR)=1.87, 

95% confidence interval (CI) =1.70, 2.07) and females (OR=1.11, 95% CI=1.02, 1.21) had 

significantly greater odds of having parent-reported very good or excellent teeth than males 

and children aged 4–6 years, respectively. Children who were White non-Hispanic, lived in 

families with incomes greater than 400% FPL, and had excellent physical health had 

significantly greater odds of having parent-reported very good or excellent teeth compared to 

all other racial/ethnic groups, children in families with lower household incomes, and 

children with worse physical health, respectively. Compared to children with private 

insurance, children with public insurance had significantly lower odds of having very good 

or excellent parent-reported teeth (OR=0.70, 95% CI=0.62, 0.81).

When examining the effect of state policies, controlling for individual and family 

characteristics, we found that fluoride varnish policies were associated with better oral 

health, but only after a time lag following enactment. Specifically, publicly insured children 

in states that had a fluoride varnish policy for four or more years had significantly greater 

odds of parent-reported very good or excellent teeth (OR=1.28, 95% CI=1.03–1.60) 

compared to publicly insured children in states without a policy. Among publicly insured 

children in states that had a fluoride varnish policy for fewer than 4 years, there was not a 

significant difference in oral health status compared to children in states without a policy.

Discussion

This study is the first national examination of the impact of state Medicaid policies 

supporting non-dental primary care providers to apply fluoride varnish on the oral health of 

publicly insured children, which revealed that publicly insured children in states that had 

fluoride varnish Medicaid policies for four or more years had significantly greater odds of 

reporting very good or excellent oral health compared to publicly insured children in states 

without policies. Our findings are consistent with studies reporting a time-lagged association 
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between fluoride varnish policies and increased utilization among Medicaid-enrolled 

children (Herndon et al., 2015; Okunseri et al., 2010; Okunseri et al., 2009; Rozier et al., 

2010) and two North Carolina studies that reported associations with reduced dental caries 

(Achembong, Kranz, & Rozier, 2014; Kranz et al., 2015). Our results examining individual 

level outcomes provide empirical support of the oral health benefits of the USPSTF 

endorsement of fluoride varnish application in primary care settings (Moyer, 2014).

Policy changes often take time to have an effect. The lagged effect observed here is likely 

due to both (1) the lag between policy implementation and adoption by non-dental primary 

care providers and (2) the lag between services provided and the effect on children’s oral 

health. Neither lag is unexpected. Providers often need time for training and changing 

workplace practices before beginning to provide a new service, and children need to obtain 

multiple applications of fluoride varnish to reduce dental caries (Kranz et al., 2015). Both 

factors may help to explain our finding and those of others (Arthur & Rozier, 2016) that 

there are no immediate changes in outcomes in the years immediately following fluoride 

varnish policy implementation. Importantly, however, we found that the benefits of fluoride 

varnish are realized relatively quickly after policy implementation. Improved oral health was 

observed within four years in our study and others have reported the potential for cost-

savings due to fluoride varnish by 6 years of age (Stearns et al., 2012), substantially faster 

than other interventions such as smoking cessation that have effects 15 years later 

(Anthonisen et al., 2005).

Reducing the lag between policy implementation and delivery of services is important so 

that children start accruing benefits as soon as possible, and can potentially be addressed 

through improved policymaking. For example, policies vary in their training requirements, 

reimbursement rates, and patient eligibility criteria, which may affect increase or decrease 

the lag between policy implementation and delivery of services. Once a policy supporting 

reimbursement for fluoride varnish is enacted, physicians and other non-dental providers 

often need to obtain training to enable them to begin delivering fluoride varnish, and some 

states require in-person or online training before providers can obtain reimbursement 

(Arthur & Rozier, 2016; AAP, 2017). In addition to training requirements, states also vary in 

reimbursement rates and whether or not comprehensive services are reimbursed. 

Pediatricians have reported insufficient reimbursement and lack of oral health training as 

barriers to delivering fluoride varnish (Quinonez et al., 2014), suggesting policies addressing 

these concerns may bolster delivery of care. Future studies should explore how these varying 

policy characteristics may affect the lag between policy implementation and oral health.

Children insured by Medicaid and CHIP historically have fewer dental visits and worse oral 

health than privately insured children (Shariff & Edelstein, 2016; Vujicic & Nasseh, 2015), 

consistent with our finding that publicly insured children were less likely to have very good 

or excellent oral health than privately insured children. While delivering fluoride varnish in 

primary care settings can promote both access to preventive oral health services and oral 

health (Herndon et al., 2015; Okunseri et al., 2010; Okunseri et al., 2009; Rozier et al., 

2010), state Medicaid fluoride varnish policies did not eliminate the disparity in oral health 

status between publicly and privately insured children. The combination of many factors 

affects oral health including diet, behavior, receipt of preventive dental care, timely 
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treatment of dental problems, and parental knowledge and opinions about children’s oral 

health. Thus, strategies beyond fluoride varnish will be needed to reduce oral health 

disparities. Having pediatricians and dentists provide anticipatory guidance on oral health to 

parents of young children is one such strategy recommended by the American Association 

of Pediatric Dentistry and the American Association of Pediatrics (Bright Futures & AAP, 

2017; American Academy of Pediatric Dentistry, 2016). Additionally, helping families with 

young children obtain a usual source of dental care can encourage receipt of timely 

preventive services and treatment. Moreover, because maternal oral health can effect the oral 

health of their children (Boggess & Edelstein, 2006), integrating oral healthcare into 

pregnancy is another recommended strategy for promoting young children’s oral health 

(Oral Health Care During Pregnancy Expert Workgroup, 2012). However, the link between 

medicine and dentistry remains tenuous, with physicians potentially under referring for oral 

health problems (Long et al., 2012) and children visiting medical offices for a first oral 

health visit having low rates of subsequent dental visits (Kranz et al., 2015). Thus, more 

work is needed to address the varied factors affecting oral health and to improve the linkage 

between medical and dental homes.

All state Medicaid programs support fluoride varnish application by primary care providers 

(Arthur & Rozier, 2016), yet commercial health insurers only recently began to reimburse 

for such applications, primarily in response to the Affordable Care Act’s (ACA) requirement 

effective May 2015 to cover all preventive services without cost sharing recommended by 

the USPSTF (Moyer, 2014). Better understanding the effects of such responses to the ACA 

among primary care providers and privately insured children are needed, particularly given 

recent findings that privately insured children younger than five years of age had equivalent 

or lower rates of dental care than publicly insured peers (Shariff & Edelstein, 2016). 

Furthermore, now that primary care providers can deliver fluoride varnish applications at no 

cost to all children, this may help to enhance delivery and help to reduce the lag between 

policy implementation and utilization because previously pediatricians have reported 

patients’ inability to pay for care as a barrier to the delivery of fluoride varnish (Quinonez et 

al., 2014).

We do not have clinical measures of oral health status, but instead use parents’ assessment of 

child oral health as our outcome, a variable associated with actual need (Talekar et al., 

2005). Future studies should examine the impact of these policies on clinical measures of 

oral health. We are also unable to examine heterogeneity in outcomes within a state, as the 

publicly available version of the NSCH does not provide geographic identifiers smaller than 

the state-level. Additionally, we lack information on individual receipt of fluoride varnish, 

allowing us to comment only on the population health impact of these policies. We designed 

our empirical approach to mitigate threats to the validity of causal inference, identifying 

effects within each state based on policy change, and using privately insured children as 

additional controls for secular changes within a state. Although our design is strong, threats 

remain. For example, policy implementation could be an endogenous response to oral health 

needs in states. However, policies were adopted throughout the study period across 

numerous states, helping to mitigate this concern.
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Our finding makes an important contribution by identifying and quantifying the oral health 

benefits of Medicaid policies that support application of fluoride varnish by primary care 

providers. This finding is particularly important given the disparities in access to care and 

oral health for publicly insured children compared to privately insured children (Shariff & 

Edelstein, 2016; Vujicic & Nasseh, 2015) and the extent to which poor oral health has been 

found to profoundly affect children’s quality of life (Filstrup et al., 2003; Jackson et al., 

2011). Although we found benefits to oral health from such policies, the improvements in 

oral health were not realized until four or more years after policy implementation. To our 

knowledge, ours is the first study to provide national evidence of the oral health benefits that 

can be realized by the expansion of Medicaid benefits to cover fluoride varnish in primary 

care settings. Our focus was limited to the identification and quantification of oral health 

benefits, yet improved oral health outcomes may lead to many other important benefits that 

we have not attempted to quantify here, including those that may manifest more quickly 

following policy implementation. For example, others have documented the following 

outcomes associated with improved oral health among young children: reduced Medicaid 

expenditures for dental treatment (Stearns et al., 2012), fewer days absent from school 

(Jackson et al., 2011), and improved quality of life (Filstrup et al., 2003). As a result, the 

value of improvements in oral health that we have identified may substantially underestimate 

the total welfare improvements from such policies. Thus, such policies may be an efficient 

way of improving the quality of care provided by Medicaid and overall child health and 

well-being.
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Significance

What’s known on this subject

All state Medicaid programs support primary care providers’ application of fluoride 

varnish. State-level studies report that these policies increase fluoride varnish applications 

and reduce caries, yet no study has examined the national impact of these policies on 

children’s oral health.

What this study adds

This is the first national study examining the impact of Medicaid policies supporting 

primary care providers’ application of fluoride varnish on children’s oral health, finding 

that these policies help to improve the oral health of publicly insured children.
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Figure 1. 
States adopting a Medicaid policy for reimbursement of fluoride varnish by non-dental 

providers

Source: American Academy of Pediatrics. (2017). Caries prevention services reimbursement 

table (state specific Medicaid payment information). Retrieved from https://www.aap.org/en-

us/about-the-aap/Committees-Councils-Sections/Oral-Health/Map/Documents/

OralHealthReimbursementChart.xlsx?Web=1
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Table 1

Characteristics of U.S. children aged 2–6 years (NSCH 2003, 2007, 2011/12)

Variables
Full sample 

(Unweighted N=68,890)
Public insurance 

(Unweighted N=20,780)
Private insurance 

(Unweighted N=48,110)

Parent-reported condition of child’s teeth*

 Excellent 52.15% 40.37% 59.37%

 Very good 23.25% 22.50% 23.71%

 Good 17.36% 25.45% 12.41%

 Fair 5.41% 8.73% 3.38%

 Poor 1.62% 2.70% 0.97%

No teeth, didn’t know, or refused 0.21% 0.26% 0.17%

Parent-reported condition of child’s teeth dichotomized 

as excellent or very good teeth* 75.40% 62.87% 83.07%

Public health insurance 37.97% 100.00%

Private health insurance 62.03% 100.00%

Years since state implemented Medicaid fluoride varnish 

policy*

 No policy 67.24% 65.98% 68.02%

 <2 years 3.26% 2.27% 3.87%

 2 or 3 years 18.66% 19.95% 17.87%

 4 or more years 10.84% 11.80% 10.25%

Sex

 Female 48.56% 48.86% 48.38%

 Male 51.44% 51.14% 51.62%

Age group*

 2–3 years 38.09% 39.89% 36.99%

 4–6 years 61.91% 60.11% 63.01%

Race/ethnicity*

 White, non-Hispanic 54.76% 33.39% 67.85%

 Black, non-Hispanic 12.74% 20.49% 8.00%

 Multi-racial/Other, non-Hispanic 11.84% 10.59% 12.60%

 Hispanic 20.66% 35.52% 11.56%

Federal poverty level (FPL)*

 Missing 9.45% 11.73% 8.05%

 < 100% FPL 18.24% 42.18% 3.59%

 100–199% FPL 19.77% 31.30% 12.72%

 200–399% FPL 27.31% 12.43% 36.41%

 400% or more FPL 25.23% 2.37% 39.23%

Child has a special health care need* 15.27% 17.91% 13.66%

Physical health status*

 Excellent 62.96% 50.82% 70.39%

 Very Good 22.84% 25.50% 21.22%
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Variables
Full sample 

(Unweighted N=68,890)
Public insurance 

(Unweighted N=20,780)
Private insurance 

(Unweighted N=48,110)

 Good 11.41% 18.55% 7.04%

 Fair or Poor 2.79% 5.14% 1.36%

Unweighted frequencies and weighted percentages are provided. Chi-square tests were used to compare each variable for children with public and 
private insurance coverage.

*
P-value <0.001
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Table 2

Oral health status of U.S. children aged 2–6 years in states with and without a Medicaid fluoride varnish 

policy (NSCH 2003, 2007, 2011/12)

Variables

Medicaid policy No Medicaid policy

Public health 
insurance (n=7,653)

Private health 
insurance 
(n=15,538)

Public health 
insurance 
(n=13,127)

Private health 
insurance 
(n=32,572)

Parent-reported condition of child’s teeth

 Excellent 44.14% 60.66% 38.61% 58.86%

 Very good 22.94% 23.26% 22.30% 23.88%

 Good 23.93% 12.15% 26.15% 12.52%

 Fair 6.96% 3.16% 9.55% 3.46%

 Poor 1.87% 0.75% 3.08% 1.05%

 No teeth, didn't know, or refused 0.16% 0.02% 0.31% 0.23%

Parent-reported condition of child’s teeth 
dichotomized as excellent or very good

67.08% 83.92% 60.91% 82.74%

Unweighted frequencies and weighted percentages are provided.
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Table 3

Results for logit model examining effect of Medicaid fluoride varnish policy on the odds of a child having 

very good or excellent teeth

Variables Odds Ratio (95% CI)

Key explanatory variables

Years since state implemented Medicaid fluoride varnish policy (ref: no policy)

 <2 years 0.93 (0.72 – 1.21)

 2 or 3 years 0.92 (0.76 – 1.11)

 4 or more years 0.78 (0.60 – 1.01)

Public health insurance (ref: private health insurance) 0.70*** (0.62 – 0.81)

 Public health insurance * Years since state implemented Medicaid fluoride varnish policy

  Public health insurance * Medicaid policy implemented <2 years ago 1.21 (0.84 – 1.76)

  Public health insurance * Medicaid policy implemented 2 or 3 years ago 1.02 (0.82 – 1.28)

  Public health insurance * Medicaid policy implemented 4 or more years ago 1.28* (1.03 – 1.60)

Additional covariates

Ages 2–3 years (ref: ages 4–6) 1.87*** (1.70 – 2.07)

Female (ref: male) 1.11* (1.02 – 1.21)

Race/ethnicity (ref: white, non-Hispanic)

 Black, non-Hispanic 0.71*** (0.62 – 0.81)

 Multi-racial/Other, non-Hispanic 0.69*** (0.59 – 0.80)

 Hispanic 0.44*** (0.39 – 0.49)

FPL (ref: 400% FPL or more)

 Missing information on poverty 0.60*** (0.50 – 0.71)

 < 100% FPL 0.47*** (0.40 – 0.55)

 100–199% FPL 0.53*** (0.46 – 0.62)

 200–399% FPL 0.77*** (0.67 – 0.88)

Child has a special health care need (CSHCN) 0.94 (0.76 – 1.16)

Physical health status (ref: Excellent)

 Very Good 0.56*** (0.50 – 0.63)

 Good 0.153*** (0.13 – 0.18)

 Fair or Poor 0.17*** (0.11 – 0.26)

CSHCN * Physical health status (ref: Excellent)

 CSHCN * Very good physical health 1.32 (1.00 – 1.75)

 CSHCN * Good physical health 2.23*** (1.64 – 3.02)

 CSHCN * Fair or poor physical health 1.34 (0.78 – 2.28)

Survey year (ref: 2011)

 2003 0.78** (0.66 – 0.91)

 2007 0.82** (0.70 – 0.95)
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Variables Odds Ratio (95% CI)

Weighted N 289,572

Unweighted N 68790

Model includes state fixed effects.

***
p<0.001,

**
p<0.01,

*
p<0.05
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