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Data and Trends

Introduction

Oral health is an essential component of overall health, yet 
low-income populations experience significant barriers to 
dental care compared with high-income individuals. In fact, 
compared with medical care services, prescription drug ser-
vices, mental health care, and eyeglass services, more people 
reported not getting needed dental services due to cost, irre-
spective of age and income (Vujicic et al., 2016). Racial dis-
parities in dental care access have narrowed over the last 
decade for children, but Black and Hispanic children are still 
less likely to visit a dentist than White children (American 
Dental Association [ADA], 2021). However, lack of provid-
ers and the level of Medicaid reimbursement (Buchmueller 
et al., 2015) are not always reasons why there are disparities 
in dental care access in Medicaid populations. For example, 
in North Carolina, 90% of publicly insured children live 
within a 15-min travel time of a dentist who participates in 
Medicaid or the Children’s Health Insurance Program 
(CHIP), and 96% of the entire population lives within a 
15-min travel time of any dentist (Vujicic, 2017). Rather, for 
a given supply of dentists, one should examine how intensely 
they treat publicly insured populations and the factors asso-
ciated with dentist participation in Medicaid. This sheds light 
on what factors are likely to expand the provider network 
serving low-income populations. Hence, it is important for 

policymakers to understand provider, practice, and local area 
characteristics that influence dentist participation in 
Medicaid, including the role of provider and population race 
and ethnicity. This helps policymakers devise strategies to 
attract more dentists to treat publicly insured patients, par-
ticularly racial and ethnic minorities and other populations 
that are traditionally underserved.

There is evidence that physician primary care practices 
that were most likely to have substantial Medicaid revenue 
were affiliated with large groups/hospitals, located in rural 
areas, located in Medicaid expansion states, part of federally 
qualified health centers (FQHCs), or located in areas with 
lower median household income (Spivack et al., 2021). In 
dentistry, the level of Medicaid reimbursement has a modest 
effect on dentist participation in Medicaid (Buchmueller  
et al., 2015). Other studies examining characteristics among 
Medicaid dentists have been single-state studies that were 
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not representative at the national level (Logan et al., 2014; 
Maxey et al., 2018; Reynolds et al., 2019). Other studies 
have excluded community demographic characteristics from 
their analyses (Serban et al., 2019), precluding the examina-
tion of, for example, population-provider race concordance, 
an important first step in improving equity in dental care 
delivery (Mertz et al., 2016). Another study examined vari-
ous factors (e.g., age, rurality, dentist specialty) associated 
with Medicaid participation as measured by data from 
Insured Kids Now (IKN) (Nasseh & Vujicic, 2017).

New Contributions

To measure dentist participation in Medicaid and CHIP, the 
ADA’s Health Policy Institute used data from IKN 
(InsureKidsNow.gov, n.d.), a website administered by the 
Centers for Medicare and Medicaid Services (CMS) for par-
ents of publicly insured children to find dentists who partici-
pate in Medicaid or CHIP. A key limitation of IKN data is 
that many states list dentists as Medicaid providers although 
some of these providers do not accept new patients or do not 
actually treat publicly insured patients (Vujicic et al., 2021).

To overcome this limitation, our study used detailed 2017 
Medicaid and CHIP dental claims data. We merged these 
data with a 2017 dentist provider database that identifies 
dental practice locations, dentist specialty, practice size, and 
other dental practice characteristics. These data sources col-
lectively allowed us to compare the characteristics of den-
tists who actively treat Medicaid patients with dentists who 
do not.

In this article, we advance the research on provider par-
ticipation in Medicaid for the dental care sector by using 
national Medicaid and CHIP claims data to measure dentist 
engagement with Medicaid patients. We examine race, other 
dentist demographics, practice modalities, and local area 
characteristics associated with participation and take that a 
step further by exploring population-provider race concor-
dance in the communities where dental practices are located. 
We employ a robust methodology that builds upon a recent 
similar analysis for medical care (Spivack et al., 2021), offer-
ing a comprehensive assessment of the factors associated 
with dentist Medicaid participation.

Study Data and Methods

Data and Sample

Dentists from the 2017 ADA office database constitute the 
denominator used in our analysis (ADA, 2017). This database 
contains a unique office identifier that maps dentists into spe-
cific locations and a provider-specific National Provider 
Identifier (NPI) number that identifies unique dentists. The 
database also contains street addresses identifying dental 
offices, including the five-digit zip code and the five-digit 
county Federal Information Processing System (FIPS) code 
of the practice location. Along with dentist characteristics 

such as specialty, race/ethnicity (White, Black, Asian, 
Hispanic, and other race), age, and gender, the database also 
identifies dentists affiliated with dental service organizations 
(DSOs), which are large-group practice entities that manage 
the administrative aspects of a practice (Winegarden & 
Arduin, 2012). The ADA office database also maps dentists 
into FQHCs, which provide health care services for low-
income individuals.

Our measure of dentist participation in pediatric Medicaid 
or CHIP programs is the number of unique patients a dentist 
treated and billed Medicaid for in 2017. We focused on chil-
dren in this study because pediatric Medicaid and dental ben-
efits are mandatory and are fairly uniform across states 
(Medicaid.gov, n.d.a), unlike Medicaid dental benefits for 
adults, which are an optional benefit in Medicaid (Medicaid.
gov, n.d.b). We generated this variable from 2017 de-identi-
fied Medicaid and CHIP dental claims data from the 
Transformed Medicaid Statistical Information System 
(T-MSIS), maintained by CMS (Medicaid.gov, 2021). For 
children aged 0 to 20, we extracted from the monthly “other 
service” line tables all procedure codes that begin with the 
letter “D” (D0100-D9999) that represent Codes of Dental 
Procedures and Nomenclature (CDT) (ADA, 2020a). For 
each individual provider-specific NPI number associated 
with a dentist in T-MSIS, we counted the number of unique 
Medicaid enrollees aged 0 to 20 with a dental claim identified 
with a CDT code. We excluded dentists from Arkansas, 
District of Columbia, Indiana, Nebraska, Nevada, 
Pennsylvania, South Dakota, and West Virginia as these states 
had high rates of missing data on provider NPI (5% or more) 
in T-MSIS in any given month in 2017. By provider NPI, we 
merged our metric of dentist participation—number of pub-
licly insured pediatric patients—back to the 2017 ADA office 
database. We assumed that any dentist from the office data-
base that we could not match to T-MSIS had zero Medicaid or 
CHIP patients for calendar year 2017. The online data appen-
dix has more details on the T-MSIS claims data. We excluded 
all specialties except general practice (GP) dentists and pediat-
ric dentists as these dentists are most likely to treat children. 
Our final analytic sample included 132,612 dentists.

This research is part of a data use agreement approved by 
the Centers of Medicare and Medicaid Services (DUA 
RSCH-2020-5563: “The State of Oral Healthcare Use, 
Quality and Spending: Findings from Medicaid and CHIP 
Programs”). The authors received institutional review board 
(IRB) approval to conduct this research using Medicaid 
claims data from T-MSIS. 

Statistical Analysis

First, in unadjusted bivariate analysis, we grouped dentists into 
the following categories: zero Medicaid patients, 1 to 9 patients, 
10 to 100 patients, and over 100 patients. We then compared 
dentist, dental practice, and local area characteristics across 
groups. To test for statistically significant differences across 
groups, we used chi-square tests for categorical variables, 
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adjusted Wald tests for normally distributed variables, and 
Mann–Whitney U tests for non-normally distributed variables. 
In robustness checks, our results were similar using different 
patient cutoffs for dentists.

We used a hurdle regression model with an exponential 
mean function in our main adjusted analysis to model the 
expected number of unique Medicaid patients a dentist sees 
in a given year. The hurdle model allows us to disentangle 
the Medicaid participation decision (dentist has greater than 
zero Medicaid patients in calendar year) from the number of 
patients that a dentist chooses to treat if he or she participates 
in Medicaid (Wooldridge, 2010). The online technical appen-
dix has more details on the hurdle regression model.

The regression model adjusts for the following dentist 
demographic characteristics: a categorical dentist age vari-
able (age 21–34, age 35–49, age 50–64, age 65+), gender, 
race/ethnicity (non-Hispanic White, non-Hispanic Black, 
Hispanic, non-Hispanic Asian, non-Hispanic other race), and 
a binary variable identifying a pediatric dentist. Based on the 
zip code of a dentist’s practice(s) in the 2017 office database, 
we also included the following local area characteristics 
from the 5-year 2015–2019 American Community Survey 
(U.S. Census Bureau, 2020) in our regression model: median 
household income, dentist located in a poverty zip code 
(defined as poverty rate is ≥20%) (Spivack et al., 2021), and 
whether the dentist is located in a majority non-White zip 
code. We also included an indicator variable identifying 
whether a dentist has an office location in a rural zip code 
based on the rural-urban commuting area (RUCA) classifica-
tion (U.S. Department of Agriculture, 2020) and the average 
number of dentists per capita (dentists per 100,000 popula-
tion) across the counties where a dentist has practice loca-
tions. Based on the RUCA classification, zip codes located in 
“large rural,” “small rural,” or “isolated” areas are defined as 
rural. Practice-level variables included in the regression 
model included whether a dentist is located at an FQHC, 
whether the dentist is affiliated with a DSO, and the average 
practice size (number of dentists) across all locations affili-
ated with the dentist. Average practice size is included as a 
categorical variable (1–2 dentists, 3–10 dentists, and 11 or 
more dentists). After estimating the hurdle regression model 
coefficients, we calculated average marginal effects of all 
variables on expected number of patients. To account for 
potential differences in state Medicaid policy, our specifica-
tion includes a categorical variable for state location of pri-
mary dental practice (e.g., state fixed-effects) that accounts 
for differences in how states may administer their pediatric 
Medicaid programs.

To measure whether racial differences exist in dentist 
Medicaid participation, for each dentist race/ethnic category, 
we calculated the average marginal effect of a dentist having 
an office in a majority non-White zip code on expected num-
ber of publicly insured patients. If dentists of different race/
ethnicities have different marginal effects of having an office 
in a majority non-White zip code compared with a majority-
White zip code, then that may be evidence of a disparity in 

dentist participation by dentist race according to the com-
munity race/ethnicity profile.

Study Results

Dentist and Practice Characteristics

In our sample, 72% of dentists were non-Hispanic White, 
5% were pediatric dentists, 51% worked in practices with 
one or two dentists, 6% performed services at an FQHC, 9% 
were affiliated with a DSO, 26% worked at a high-poverty 
zip code, 31% were female, and 41% worked at a majority 
non-White zip code, and the median household income was 
US$74,600 (Table 1). The majority of dentists in our sample 
(67%) had zero Medicaid patients and about 18% had more 
than 100 Medicaid patients. Compared with dentists with 
100 or more Medicaid patients, among dentists with zero 
Medicaid patients, a higher percentage were non-Hispanic 
White, a lower percentage worked in practices with 11 or 
more dentists, a higher proportion practiced in a majority-
White zip code, a lower percentage practiced in a high-pov-
erty zip code, and a lower fraction of dentists had a practice 
in a rural area. Median household income was also higher in 
areas where dentists treated zero Medicaid patients com-
pared with other dentists. All measured bivariate associa-
tions were statistically significant at the 1% level.

Adjusted Results

After adjusting for local area and dentist characteristics, the 
expected number of Medicaid patients a dentist treats varied 
substantially (Figure 1). For context, the mean number of 
Medicaid patients in our sample was 137 per year. Dentists 
affiliated with FQHCs treated about 50 more pediatric 
Medicaid patients (p < .01) compared with dentists not 
working for an FQHC (Table 2). Compared with GP dentists, 
pediatric dentists had a substantially higher expected number 
of Medicaid patients. Relative to dentists in non-poverty zip 
codes, dentists in zip codes where the poverty rate is at or 
above 20% were expected to have about 77 more Medicaid 
patients (p < .01). Compared with practices with one or two 
dentists, dentists in practices with 11 or more dentists had 
about 163 more Medicaid patients in a given year (p < .01). 
Rural dentists had about 132 more Medicaid patients com-
pared with urban dentists (p < .01). Dentists in areas with a 
lower number of dentists per capita or lower median house-
hold income were expected to have a higher number of pedi-
atric Medicaid patients. For each US$1,000 increase in 
median household income, dentists were expected to have 
about three fewer Medicaid patients in a given year.

Dentist Medicaid Participation by Provider Race/
Ethnicity

Compared with non-Hispanic White dentists, non-Hispanic 
Black dentists treated about 130 more Medicaid patients  
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(p < .01) (Table 2, Column 1). Hispanic (average marginal 
effect = 111, p < .01) and non-Hispanic Asian (average mar-
ginal effect = 142) dentists were also expected to have more 
Medicaid patients compared with non-Hispanic White den-
tists. Dentists located in majority non-White zip codes were 
expected to have about 289 Medicaid patients compared 

with 176 for dentists located in majority-White zip codes 
(Figure 1) (average marginal effect = 113, p < .01).

By dentist race/ethnicity, the effect of dentists locating in 
majority non-White zip codes on participation in Medicaid 
differed (Figure 2). Among White dentists, the estimated 
marginal effect of locating in a majority non-White zip code 

Table 1.  Unadjusted Characteristics by Medicaid Patient Group.

All dentists  
(N = 132,612)

Dentists by number of Medicaid patients

Characteristics
Zero patients  

(n = 88,916; 67.0%)
1–9 patients  

(n = 6,195; 4.7%)
10–100 patients  

(n = 14,029; 10.6%)
Over 100 patients  

(n = 23,472; 17.7%)

Race/Ethnicity****
  Non-Hispanic Asian (n = 23,279) 17.6% 15.3% 16.1% 18.8% 25.7%
  Non-Hispanic Black (n = 5,064) 3.8% 2.7% 4.3% 5.2% 7.2%
  Hispanic (n = 7,636; 5.8%) 5.8% 5.3% 5.1% 6.0% 7.7%
  Non-Hispanic White (n = 94,810) 71.5% 75.5% 72.8% 68.6% 57.7%
  Non-Hispanic other race (n = 1,823) 1.4% 1.3% 1.7% 1.5% 1.7%
Specialty****
  GP dentist (n = 126,481) 95.4% 97.6% 96.3% 96.8% 85.9%
  Pediatric dentist (n = 6,131) 4.6% 2.4% 3.7% 3.2% 14.1%
Practice size****
  1–2 dentists (n = 67,787) 51.1% 57.9% 41.9% 45.7% 31.3%
  3–10 Dentists (n = 44,106) 33.3% 30.9% 36.1% 36.0% 39.8%
  11 or more dentists (n = 20,719) 15.6% 11.3% 22.0% 18.3% 28.9%
Age group****
  Age 21–34 (n = 20,297) 15.3% 13.3% 18.1% 16.2% 21.6%
  Age 35–49 (n = 44,698) 33.7% 30.9% 30.8% 35.1% 44.2%
  Age 50–64 (n = 46,052) 34.7% 37.1% 34.2% 34.5% 26.2%
  Age 65+ (n = 21,565) 16.3% 18.7% 16.9% 14.2% 8.1%
Federally Qualified Health Center (FQHC)****
  Non-FQHC dentist (n = 124,996) 94.3% 97.0% 90.6% 90.8% 86.8%
  FQHC dentist (n = 7,616) 5.7% 3.0% 9.4% 9.2% 13.2%
Rural/Urban status****
  Urban dentist (n = 125,227) 94.4% 96.1% 93.5% 91.5% 90.3%
  Rural dentist (n = 7,385) 5.6% 3.9% 6.5% 8.6% 9.7%
Local area racial/Ethnic mix****
  Majority non-white zip code  

(n = 53,911)
40.7% 34.6% 41.3% 44.4% 61.1%

  Majority white zip code (n = 78,701) 59.3% 65.4% 58.7% 55.6% 39.0%
Dentist gender****
  Male (n = 91,427) 68.9% 71.2% 69.0% 67.7% 61.2%
  Female (n = 41,185) 31.1% 28.8% 31.0% 32.4% 38.8%
Dental service organization (DSO)****
  Non-DSO dentist (n = 121,046) 91.3% 92.4% 90.0% 91.5% 87.4%
  DSO dentist (n = 11,566) 8.7% 7.6% 10.0% 8.6% 12.6%
High-poverty zip code (poverty rate ≥20%)****
  No (n = 98,809) 74.5% 82.0% 68.3% 67.5% 51.9%
  Yes (n = 33,803) 25.5% 18.0% 31.7% 32.5% 48.1%
Median household income in thousands ($000s)****
  Median household income 74.60 79.17 69.54 67.09 63.11
Dentist per 100K population****
  Dentist per 100K population 71.08 72.71 71.22 68.71 66.31

Source. Authors analysis based on 2017 T-MSIS Medicaid dental claims data and 2017 American Dental Association office database.
Note. Tests of significance for association between number of Medicaid patients and dentist, demographic, and economic characteristics derived from chi-square tests for 
categorical variables, Wald tests for normally distributed continuous variables, and Mann–Whitney U tests for non-normally distributed continuous variables.
**p < .05. ****p < .0001.
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on the expected number of Medicaid patients was signifi-
cantly lower than for Black dentists. When non-Hispanic 
White dentists located in majority non-White zip codes, they 
were expected to have 97 more Medicaid patients (95% con-
fidence interval: [87.3, 107.4]) compared with non-Hispanic 
White dentists in majority-White zip codes. When non-His-
panic Black dentists located in majority non-White zip codes, 
they were expected to have about 144 more Medicaid patients 
compared with Black dentists in majority-White zip codes 
(95% confidence interval: [125.76, 161.28]). Non-Hispanic 
Asian dentists located in majority non-White zip codes were 
also expected to have a higher number of Medicaid patients 
compared with non-Hispanic Asian dentists in majority-
White zip codes (average marginal effect = 152; 95% confi-
dence interval: [134.9, 168.6]).

Discussion

Our analysis shows that dentists who treat more Medicaid 
patients are more likely to be Black, Hispanic, or Asian; 
locate in a majority non-White zip code, a rural area, or 
high-poverty zip code; work in larger practices; and are 
more likely to be affiliated with an FQHC. Dentists in 

high-income areas or urban locations have fewer Medicaid 
patients. About 33% of dentists treat at least one Medicaid 
patient, which is lower than the national estimate of 43% 
based on data from IKN (ADA, 2020b). This should not be 
surprising as the data from IKN are based on whether a 
dentist enrolls in Medicaid or CHIP, not whether a dentist 
actually treats Medicaid patients or submits claims to 
Medicaid.

Our findings are consistent with previous research which 
examined provider participation in Medicaid for medical ser-
vices (Spivack et al., 2021). Like this previous study, we 
found that dentists in rural areas or in areas with lower 
median household income are more likely to have a higher 
number of Medicaid patients. This may be because dentists 
in these areas may not have access to a sufficient self-pay or 
privately insured patient base to remain profitable, making 
these dentists more inclined to treat Medicaid patients. 
Larger practices, many of which may be affiliated with 
DSOs, have a higher Medicaid patient count, which is also 
consistent with previous research (Spivack et al., 2021). This 
could be due to larger practices having the resources and 
infrastructure in place to treat Medicaid patients efficiently, 
especially because there are higher administrative burdens 

Figure 1.  Expected Number of Medicaid Patients in Calendar Year After Adjusting for Dentist and Local Areal Characteristics.
Source. Authors analysis based on 2017 T-MSIS Medicaid dental claims data and 2017 American Dental Association office database.
Note. Number of observations: 132,612. Average marginal effects derived from hurdle regression with exponential mean function. Regression includes 
a dentist categorical age variable, a categorical variable for race/ethnicity, sex, a binary variable identifying a pediatric dentist, a categorical variable for 
practice size, median household income, dentists per 100K population, federally qualified health center (FQHC) status, dental service organization (DSO) 
status, a binary variable identifying whether a dentist is located in a high-poverty zip code (poverty rate ≥20%), a binary variable identifying whether a 
dentist is located in a rural location, a binary variable identifying whether a dentist is located in a majority non-White zip code (percent White less than 
50%), and state fixed-effects.



250	 Medical Care Research and Review 80(2)

when dealing with Medicaid as opposed to private insurance 
(Gottlieb et al., 2018). Our results are also consistent with 
another national study that examined Medicaid dentist par-
ticipation using data from IKN (Nasseh & Vujicic, 2017) 
which found that Black, rural, or pediatric dentists are more 
likely to participate in Medicaid.

Our study also indicates there are substantial racial and 
ethnic differences in dentist participation in Medicaid, even 
after controlling for other factors. White dentists compared 
with Black, Hispanic, or Asian dentists are less likely to par-
ticipate in Medicaid. Previous research indicates that Black 
and Hispanic dentists provide care to a greater share of 
underserved populations than do White dentists (Mertz et al., 
2017a, 2017b). Our analysis also suggests that even when 
White dentists locate in majority non-White zip codes, they 
are less inclined to treat Medicaid patients than dentists of 
other racial and ethnic backgrounds. As a result, our findings 
suggest that the relatively low percentage of dentists who are 
non-White (28.5 percent), especially the low share of Black 
dentists (3.8%), is an important factor limiting access to den-
tal care for Medicaid and CHIP enrollees. It has been shown 
in the health care literature that greater racial concordance 
between providers and patients leads to better health out-
comes, such as lower infant mortality among Black infants 
(Greenwood et al., 2020) and a reduction in the Black-White 

male cardiovascular mortality gap (Alsan et al., 2019). There 
is some research on patient preferences for racially concor-
dant dentists (Mertz et al., 2016), but additional research 
should examine whether greater racial concordance between 
dentists and their patients leads to better oral health 
outcomes.

The results of our analysis should interest policymakers 
involved in developing strategies to further encourage den-
tists to treat patients enrolled in Medicaid or CHIP. Promoting 
growth within the segments of the dentist workforce that 
treat more Medicaid patients—dentists who are Black, 
Hispanic, or Asian, those that locate in rural areas—could 
create a more robust dental care safety net for low-income 
populations.

Conclusion

Policies that promote the racial/ethnic diversification and 
geographic distribution of the dentist workforce could lead 
to a more robust network of Medicaid providers. These 
efforts by policymakers may have a substantial impact on 
reducing barriers to dental care, particularly among low-
income and minority populations. Efforts to make Medicaid 
more attractive to small dental practices and dentists in urban 
areas could also lower barriers to dental care.

Table 2.  Exponential Hurdle Model, Average Marginal Effects: Total Number of Medicaid Patients.

Variables (1)

Pediatric dentist 1,366*** (44.13)
Female 2.541 (4.749)
Non-Hispanic Asian (base category: non-Hispanic White) 142.1*** (7.526)
Non-Hispanic Black (base category: non-Hispanic White) 130.3*** (12.44)
Hispanic (base category: non-Hispanic White) 110.7*** (11.16)
Non-Hispanic other race (base category: non-Hispanic White) 49.30*** (17.78)
Age 21–34 (base category: age 50–64) 55.18*** (6.784)
Age 35–49 (base category: Age 50–64) 95.41*** (5.339)
Age 65+ (base category: age 50–64) −81.97*** (4.405)
FQHC dentist 50.04*** (9.068)
DSO dentist −6.493 (7.775)
Dentist located in poverty zip code (poverty rate ≥20%) 76.77*** (5.982)
Median household income in $000s −3.043*** (0.135)
Dentist located in rural zip code 132.1*** (11.17)
3–10 dentists in average practice (base category: 1–2 dentists in practice) 95.27*** (4.641)
11 or more dentists in average practice (base category: 1–2 dentists in practice) 162.8*** (8.470)
Dentist in majority non-White zip code 112.8*** (5.801)
Dentists per 100K population −2.349*** (0.130)
State fixed-effects X
Heteroskedasticity robust standard errors X

Source. Authors analysis based on 2017 T-MSIS Medicaid dental claims data and 2017 American Dental Association office database.
Note. Number of observations: 132,612. Average marginal effects derived from hurdle regression with exponential mean function. Regression includes 
a dentist categorical age variable, a categorical variable for race/ethnicity, sex, a binary variable identifying a pediatric dentist, a categorical variable for 
practice size, median household income, dentists per 100K population, federally qualified health center (FQHC) status, dental service organization (DSO) 
status, a binary variable identifying whether a dentist is located in a high-poverty zip code (poverty rate ≥20%), a binary variable identifying whether a 
dentist is located in a rural location, and binary a variable identifying whether a dentist is located in a majority non-White zip code (percent White less 
than 50%). Robust standard errors in parentheses.
***p < .01. **p < .05. *p < .1.
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