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Abstract

IMPORTANCE Currently, 13 states and tribal nations have expanded their dental workforce by
adopting use of dental therapists. To date, there has been no evaluation of the influence of this policy
on dental care use.

OBJECTIVE To assess changes in dental care use in Minnesota after the implementation of the
policy to authorize dental therapists in 2009.

DESIGN, SETTING, AND PARTICIPANTS In this cross-sectional study of 2 613 716 adults aged 18
years and older, a synthetic control method was used to compare changes in dental care use after the
authorization of the policy in Minnesota relative to a synthetic control of nonadopting states. Data
from the Behavioral Risk Factor Surveillance System from 2006 to 2018 were analyzed. Data analysis
was conducted from June 1, 2021, to December 18, 2021.

EXPOSURE Authorization of dental therapy.

MAIN OUTCOMES AND MEASURES Self-reported indicator for whether a respondent had visited a
dentist or a dental clinic in the past 12 months.

RESULTS Among 2 613 716 adults aged 18 years or older, the mean (SD) age at baseline was 46.0
(17.7) years, 396 501 were women (weighted percentage, 51.3%), 503 197 were White (weighted
percentage, 67.9%), 54 568 were Black (weighted percentage, 10.1%), 39 282 were Hispanic
(weighted percentage, 14.5%), and 34 739 were other race (weighted percentage, 6.7%). The
proportion of adults visiting a dentist before the authorization of dental therapists in Minnesota was
76.2% (95% CI, 75.0%-77.4%) in the full sample, 61.5% (95% CI, 58.4%-64.6%) for low-income
adults, and 58.4% (95% CI, 53.0%-63.5%) among Medicaid-eligible adults. Authorizing dental
therapists in Minnesota was associated with an increase of 7.3 percentage points (95% CI,
5.0-9.5 percentage points) in dental care use among low-income adults, a relative increase
of 12.5% (95% CI, 8.6%-16.4%), and an increase of 6.2 percentage points (95% CI, 2.4-10.0
percentage points) among Medicaid-eligible adults, a relative increase of 10.5% (95% CI,
3.9%-17.0%). In addition, the policy was associated with an increase in dental visits among White
adults (low-income sample, 10.8 percentage points [95% CI, 8.5-13.0 percentage points]; Medicaid
sample, 13.5 percentage points [95% CI, 9.1-17.9 percentage points]), with no corresponding
increases among other racial and ethnic groups in the low-income and Medicaid population.

CONCLUSIONS AND RELEVANCE In this cross-sectional study, expanding the dental workforce
through authorization of dental therapists appeared to be associated with an increase in dental visits.
In Minnesota, the policy was associated with improved access to dental care among low-income
adults overall. However, racial and ethnic disparities in dental use persist.
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Key Points
Question Is expansion of the dental

workforce by authorizing dental

therapists in Minnesota associated with

increased dental care use?

Findings In this cross-sectional study

of 2 613 716 adults, authorizing dental

therapists was associated with an

increase in dental care use among

low-income adults. In subgroup analysis,

authorizing dental therapists was

associated with an increase in dental

visits for White adults, but no significant

change in use was detected for other

racial and ethnic groups.

Meaning Expanding the dental

workforce in Minnesota by authorizing

dental therapists was associated with

improved dental care use, particularly

among low-income adults; however,

racial and ethnic disparities in dental

use persist.
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Introduction

Despite policy efforts to reduce disparities in oral health, uptake of dental services remains low for
low-income and minority populations.1,2 A long-standing concern is the capacity of the current dental
delivery system to serve the needs of vulnerable populations.3,4 In 2020, it was estimated that nearly
60 million US residents lived in areas with dental health professional shortages, indicating a severe
maldistribution of the dental workforce.5

Increasing the scope of practice of existing health care professionals6 or adding new types of
clinicians is a core state policy strategy to address clinician shortages and enhance access to health
care. In the area of oral health, dozens of states have liberalized the scope of practice7 for the long-
established occupation of dental hygiene, whereas other states have sought to expand the dental
workforce to include dental therapists.8 Dental therapists are primary dental care providers who can
evaluate and treat basic dental conditions under the supervision of a dentist.8 Dental therapists were
first introduced in New Zealand in 1921 and have been practicing in more than 50 countries.9 In the
United States, the Alaska Native Tribal Health Consortium was the first body to authorize dental
therapists to practice in 2004; as of 2020, 13 states and tribal nations had authorized dental
therapists, and many others are considering it.8,10-12

The primary aim of adding dental therapists to the dental team is to improve the affordability of
dental care to expand access for underserved populations, particularly low-income and uninsured
individuals in rural and tribal areas.10 Critics of the policy have raised concerns about the quality of
care provided by dental therapists and the overall influence on population oral health.10,13-15 Although
a number of rigorous studies have demonstrated the clinical competence, patient acceptance, and
cost-effectiveness of dental therapists, evidence regarding their influence on dental service use,
particularly in the United States, remains sparse.9,15-17 This situation is in part due to the small number
of individuals practicing (approximately 150 in all) with the majority of dental therapists practicing in
Minnesota.11

Regardless of the debate over dental therapists, the adoption of this model is increasing, and it
is emblematic of states’ willingness to adopt scope-of-practice policies as a key strategy to eliminate
disparities in oral health care access. Seven states recently authorized dental therapy; Arizona and
Michigan adopted the policy in 2018, and Connecticut, Idaho, Montana, Nevada, and New Mexico
adopted it in 2019.12 In 2009, Minnesota authorized dental therapists to practice in underserved
communities, including health professional shortage areas and in settings with at least 50% of
patients with Medicaid coverage or uninsured.11,12 The aim of this study was to examine whether
authorizing dental therapists was associated with improved dental care use. Our hypothesis was that
dental therapists, although few in terms of measuring direct influence, can be used as a proxy for
gauging attention to the issue and willingness to innovate at the state level. We took advantage of a
natural policy experiment created by state variations in adopting the policy to compare changes in
access to dental care in Minnesota with nonauthorization states. We examined changes among
adults overall as well as among low-income populations, including Medicaid-eligible adults.

Methods

Study Design
This cross-sectional study used a synthetic control approach to construct a counterfactual control
population to estimate the association of authorizing dental therapists in Minnesota with dental care
use after the authorization of the policy.18 The synthetic control method uses a data-driven
procedure using data on the outcome and its predictors from before the intervention to create a
weighted average of the control units (the synthetic control) that resembles the intervention group
in the preintervention period.18,19 This process enables comparison of changes in dental visits in
Minnesota after the policy to what would have happened there in the absence of the policy.
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The synthetic control approach is similar to the difference-in-differences design, which is a
common quasi-experimental design used to examine policy effects. However, it requires fewer
assumptions and also controls for unmeasured time-varying factors.20

Data and Study Sample
We used data from the Behavioral Risk Factor Surveillance System (BRFSS).21 The BRFSS is the largest
household annual telephone survey in the world and collects information on participants’ health
conditions, health-related risk behaviors, and use of preventive services. We used data from 2006 to
2018 from the BRFSS that includes oral health information. Oral health–related questions are
included in the BRFSS every other year. Thus, the study period included BRFSS surveys from 2006
and 2008 (prepolicy years) and 2010, 2012, 2014, 2016, and 2018 (postpolicy years). Participants
self-identified their race and ethnicity, which we used to examine racial and ethnic disparities in
dental care use. Because we had to create a synthetic control for each comparison, we collapsed
non-White racial and ethnic groups into 1 group, non-White.

We excluded from this analysis other states that authorized dental therapists during the study
period: Alaska, Arizona, Maine, Michigan, Oregon, Vermont, and Washington. We examined changes
in the full sample, low-income population, and Medicaid population. The full sample included all
adults aged 18 years or older. The low-income sample included adults aged 18 years or older with
family income below 200% of the federal poverty level.22 The Medicaid population was limited to
the Medicaid-eligible group and thus included adults aged 19 to 64 years with family income up to
138% of the federal poverty level. We estimated the percentage of the federal poverty level
according to household size, family income, and the federal poverty guideline for each year.2 Our
study outcome was measured with a self-reported binary indicator for whether a respondent had
visited a dentist or a dental clinic in the past 12 months.

This study used deidentified data and was determined not to be human participant research by
the institutional review board of the Harvard Faculty of Medicine; informed patient consent was
therefore not obtained. We followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline.

Statistical Analysis
We created separate synthetic controls for each group examined (full sample, low-income adults, and
Medicaid-eligible adults). For the full sample and low-income samples, the donor pool included 42
states, as well as the District of Columbia, that did not authorize dental therapists during the study
period (Alabama, Arkansas, California, Colorado, Connecticut, Delaware, Florida, Georgia, Hawaii,
Idaho, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Maryland, Massachusetts, Mississippi,
Missouri, Montana, Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, New York, North
Carolina, North Dakota, Ohio, Oklahoma, Pennsylvania, Rhode Island, South Carolina, South Dakota,
Tennessee, Texas, Utah, Virginia, West Virginia, Wisconsin, and Wyoming).

The synthetic control method relies on the assumption that the treated and donor pool units are
similar.18,19 Therefore, to construct a suitable synthetic control for the Medicaid sample, we restricted
the donor pool to nonadopting states that provide adult dental benefits in Medicaid because
Minnesota provides coverage of adult dental benefits through Medicaid. We defined states offering
more than emergency dental services to adults through Medicaid as providing dental benefits.1,23,24

Accordingly, in the Medicaid analysis, we excluded from the donor pool states that do not cover adult
dental services or states that changed their coverage of adult dental benefits through Medicaid
during the study period. The donor pool for the Medicaid sample included the following 18 states and
the District of Columbia: Arkansas, Connecticut, Indiana, Iowa, Kentucky, Massachusetts, Nebraska,
New Jersey, New Mexico, New York, North Carolina, North Dakota, Ohio, Pennsylvania, Rhode Island,
South Dakota, Wisconsin, and Wyoming.

In addition, we conducted subgroup analysis to examine racial and ethnic disparities in access
to dental care and to assess whether the policy was differentially associated with changes in care
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among adults in racial and ethnic minority groups. Therefore, we constructed additional synthetic
controls for White and non-White individuals in each population examined.

The synthetic control method used an optimization procedure with data on outcome trends
and predictor variables in the preintervention period to construct a weighted average of control
states from the donor pool to closely match Minnesota before the policy implementation.18 We
included trends in dental care use and several variables associated with dental care use, including
age, age squared, education, race and ethnicity, and the number of dentists per capita in each state.25

As a sensitivity analysis, we included other variables associated with dental care use, such as health
insurance status, unemployment rate, and rurality, but these variables did not affect or improve the
preintervention fit.

To assess the goodness of fit of the synthetic control, we examined prepolicy trends in dental
care use in Minnesota and the synthetic control by visually inspecting trends in the preintervention
period. We also calculated the root mean square prediction error in the preintervention period, which
measured the difference in the path of the outcome between Minnesota and its synthetic control19;
thus, a small error indicated a good fit between the treatment unit and its synthetic control.

To compare changes between Minnesota and the synthetic control after the policy change, we
used Taylor series linearization to estimate differences in having a dental visit and to calculate the
95% CIs, similar to prior literature using synthetic control methods.26,27

Finally, as a robustness check for our study design, we performed a placebo test.18-20 Here, we
repeated the synthetic control analysis but treated each state in the donor pool as the treatment
unit. The difference between the actual treated unit and its synthetic control should be larger than
that of most donor states in the posttreatment period.18-20

We used Stata, version 15.2 (StataCorp LLC), including synth_runner and allsynth packages, for
all analyses.28-31 We used BRFSS survey weights to account for the survey design. Statistical
significance was based on 2-sided P � .05, which we calculated with Stata’s postestimation margins
options. Data were analyzed from June 1, 2021, to December 18, 2021.

Results

The full sample included 2 613 716 adults, the low-income sample included 570 487 adults, and the
Medicaid sample included 97 383 adults. The mean age of the sample at baseline was 46.0 years (SD,
17.7 years); 396 501 were women (weighted percentage, 51.3%) and 241 250 were men (weighted
percentage, 48.7%); and 503 197 were White (weighted percentage, 67.9%), 54 568 were Black
(weighted percentage, 10.1%), 39 282 were Hispanic (weighted percentage, 14.5%), and 34 739 were
other race (weighted percentage, 6.7%). The prevalence of dental visits in Minnesota before
authorization of dental therapists was 76.2% (95% CI, 75.0%-77.4%) in the full sample, 61.5% (95%
CI, 58.4%-64.6%) among low-income adults, and 58.4% (95% CI, 53.0%-63.5%) among Medicaid-
eligible adults.

Synthetic Control Goodness of Fit
States contributed differently to each synthetic control. In the full sample (eTable 1 in the
Supplement), Rhode Island and Wisconsin contributed almost equally to the synthetic control
(analytic weights were 0.521 and 0.479, respectively). Wisconsin had the largest weight in the White
subpopulation (0.657), and Rhode Island had the largest weight in the non-White
subpopulation (0.695).

In the low-income sample (eTable 2 in the Supplement), Rhode Island had the largest weight for
all adults (0.754) and for the White subpopulation (0.593). In the non-White subpopulation,
Massachusetts and North Dakota contributed similarly (0.594 and 0.406, respectively) (eTable 2 in
the Supplement).
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In the Medicaid sample (eTable 3 in the Supplement), Massachusetts had the largest weight for
the population of all adults (0.372) and for the non-White subpopulation (0.830). Rhode Island had
the largest weight for the White subsample (0.266).

The mean rate values in the prepolicy period for the prevalence of dental care use and its
predictors in Minnesota, synthetic Minnesota, and the average of all control states in each donor pool
are shown in eTables 4, 5, and 6 in the Supplement. The tables indicate that Minnesota matched the
synthetic controls well in terms of the prevalence of dental visits and most predictors in the prepolicy
period. For example, in the full sample before the policy adoption, the prevalence of dental visits was
much lower in the average control group than in Minnesota. The synthetic control, in contrast,
provided values similar to those of actual Minnesota. There was some divergence between
Minnesota and the synthetic control in the Hispanic composition for the low-income and
Medicaid samples.

Trends in the prevalence of reporting a dental visit in the previous year in Minnesota and the
synthetic control over time are shown for the full sample (Figure 1), low-income sample (Figure 2),
and Medicaid sample (Figure 3). The figures show that, in the prepolicy period (2006-2008),
Minnesota closely tracked the synthetic control, indicating an overall good fit and thus providing a
suitable counterfactual control population. After 2008, the trends in dental visits diverged, with
higher prevalence in dental visits in Minnesota compared with the synthetic control until 2016, when
the prevalence in Minnesota decreased below its respective synthetic control, particularly in the
low-income and Medicaid groups. The root mean square prediction error for the full, low-income,

Figure 1. Trends in Access to Dental Care Among All Adults in Minnesota
vs Synthetic Control States in the Full Sample
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Figure 2. Trends in Access to Dental Care Among All Adults in Minnesota
vs Synthetic Control States in the Low-Income Sample
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and Medicaid samples in the preintervention period were all small, suggesting low error and a good
preintervention fit between Minnesota and each synthetic control (eTables 1-3 in the Supplement).

Changes in Access to Dental Care
Full Sample
Authorizing dental therapists in Minnesota was associated with an increase of 2.3 percentage points
(95% CI, 1.5-3.1 percentage points) in the prevalence of having a dental visit in Minnesota relative to
its synthetic control, a relative increase of 3.2% (95% CI, 2.0%-4.4%) (Table). In the subgroup
analysis, we estimated an increase of 2.0 percentage points (95% CI, 1.0-2.9 percentage points) in
dental visits among White adults and an increase of 5.0 percentage points (95% CI, 3.5-6.5
percentage points) among non-White adults associated with the policy for 2.6% (95% CI, 1.4%-3.9%)
and 8.4% (95% CI, 5.8%-11.0%) relative increases, respectively. However, in the placebo analysis,
the magnitude of the difference for several placebo states (16 of 43 tests) was larger than what we
estimated for Minnesota compared with its synthetic control (eFigure 1 in the Supplement).

Figure 3. Trends in Access to Dental Care Among All Adults in Minnesota
vs Synthetic Control States in the Medicaid Sample
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Table. Changes in Dental Visits in Minnesota Associated With Adopting the Use of Dental Therapists
Relative to Synthetic Minnesotaa

Unadjusted proportion after policy adoption,
weighted % (95% CI)

Relative change after policy
adoptionb

Minnesota Synthetic Minnesota Weighted % (95% CI)
Linear P
value

Full sample

All adults 74.6 (74.1 to 75.1) 72.3 (71.6 to 73.0) 3.2 (2.0 to 4.4) <.001

Race and ethnicity

Non-Whitec 64.3 (62.8 to 65.9) 59.3 (59.0 to 59.6) 8.4 (5.8 to 11.0) <.001

White 76.5 (76.0 to 77.0) 74.6 (73.8 to 75.3) 2.6 (1.4 to 3.9) <.001

Low-income sample

All adults 65.2 (63.2 to 67.1) 57.9 (56.9 to 58.9) 12.5 (8.6 to 16.4) <.001

Race and ethnicity

Non-Whitec 66.0 (60.6 to 71.3) 65.5 (62.8 to 68.3) 0.7 (−8.5 to 9.8) .89

White 65.0 (62.9 to 67.1) 54.2 (53.4 to 55.1) 19.8 (15.6 to 24.1) <.001

Medicaid sample

All adults 65.4 (61.7 to 69.0) 59.1 (57.9 to 60.4) 10.5 (3.9 to 17.0) .002

Race and ethnicity

Non-Whitec 62.8 (56.1 to 69.6) 66.3 (62.6 to 70.1) −5.3 (−16.8 to 6.2) .37

White 66.3 (62.0 to 70.6) 52.8 (51.7 to 53.9) 25.5 (17.0 to 34.1) <.001

a Full sample includes adults aged 18 years and older.
The low-income sample includes adults aged 18 years
and older with a family income below 200% of the
federal poverty level. The Medicaid sample includes
adults aged 19 to 64 years with a family income up
to 138% of the federal poverty level. Refer to
eTables 1 through 6 in the Supplement for a
description of constructing the synthetic control for
each sample.

b Taylor series linearization was used to calculate the
95% CIs.

c Non-White included Black, Hispanic, and other race
subgroups.
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Therefore, our estimates from the synthetic control did not provide significant evidence for changes
in dental visits for the full sample after policy implementation.

Low-Income Adults
The absolute difference in the prevalence of dental visits between Minnesota and its synthetic
control after policy implementation was 7.3 percentage points (95% CI, 5.0-9.5 percentage points),
a relative increase of 12.5% (95% CI, 8.6%-16.4%). In the subgroup analysis, we estimated that
authorizing dental therapists was associated with an increase of 10.8 percentage points (95% CI,
8.5-13.0 percentage points) in dental visits for White adults (relative increase, 19.8%; 95% CI,
15.6%-24.1%). However, we did not detect any significant changes for non-White adults. The
synthetic control estimates were robust in placebo analysis, indicating significant improvements in
dental visits after the adoption of dental therapy in Minnesota until 2014. No other state in the donor
pool demonstrated a greater gap than what we observed in Minnesota in 2010 (0 of 43 states), and
only a small number of states had a larger gap in 2012 (2 of 43 states) and 2014 (6 of 43 states)
(eFigure 2 in the Supplement).

Medicaid-Eligible Adults
Authorizing dental therapists in Minnesota was associated with an increase of 6.2 percentage points
(95% CI, 2.4-10.0 percentage points) in having a dental visit for all adults and an increase of 13.5
percentage points (95% CI, 9.1-17.9 percentage points) for White adults (10.5% [95% CI, 3.9%-17.0%]
and 25.5% [95% CI, 17.0%-34.1%] relative increase, respectively). Results from the placebo test are
consistent with our observed synthetic control estimates, suggesting that our findings are unlikely to
be due to chance. The magnitude of the gap between Minnesota and its synthetic control was larger
than that of all other states in the donor pool until 2012 (0 of 19 states), and only a few states had a
larger gap in 2014 (6 of 19 states) (eFigure 3 in the Supplement).

Discussion

Despite previous research demonstrating the effectiveness of dental therapists in the United
States,9,16,17 little is yet known about the policy influence on populations’ access to dental care. Much
of the evidence is based on small observational studies limited to a single state.32,33 Using a synthetic
control method and nationally representative data, we examined the association between
authorizing dental therapists and dental visits by comparing Minnesota with a synthetic control. We
found that authorizing dental therapy was associated with increases in dental visits among
low-income and Medicaid-eligible adults overall. We also found that the adoption of the policy was
associated with an increase in dental care use for White adults without corresponding increases
among other racial and ethnic groups. These findings provide new evidence on the association
between authorizing dental therapists and access to dental care.

Among the 13 states that have authorized dental therapists, 8 are still in the implementation
stage and do not have any dental therapists in practice. Recent estimates suggest there are
approximately 150 dental therapists practicing in the United States, with nearly 100 therapists
practicing in Minnesota.10,11 The increases in dental use observed in our study may be owing to a
combination of a direct association with the newly deployed workforce and a positive spillover effect
of the policy on dentists. In addition to a dentist shortage in underserved regions, low dentist
participation in Medicaid creates a major barrier to accessing dental care among Medicaid
beneficiaries.4,34 We speculate that authorization of dental therapists created competition in the
dental industry, encouraging more dentists to be willing to treat low-income and underserved
populations.35

Our findings suggest that barriers to obtaining dental care remain a significant challenge for
minority populations and underscore the importance of predisposing factors on the use of health
care services.36 Estimates from our analysis indicated significant improvements in having a dental
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visit in the past year associated with the policy but only for White adults. These findings have
important implications for state policies and are likely associated with structural racism in health care,
such as differential distribution and segregation of dental clinics.37

Our study extends previous findings regarding the influence of expanding the scope of practice
or adding new health care professionals on health care delivery. Several studies have shown that
nurse practitioners play an important role in improving access and health outcomes for underserved
populations, particularly in rural areas.38,39 In addition, there is evidence indicating greater
acceptance of Medicaid beneficiaries in health care settings that include nurse practitioners.40 Other
studies have also suggested that expanding dental hygienists’ scope of practice facilitates the
delivery of preventive oral health services, leading to better population oral health.6,41

Successful integration of dental therapists into dental care delivery systems requires a
collaborative effort between policy makers, clinicians, and dental educators. As the availability of
training programs and the number of dental therapists increase, future research should continue to
track and monitor the influence of this evolving workforce model on population oral health.

Limitations
This study has limitations. We measured access to dental care by using only 1 self-reported question,
which is susceptible to both recall and social desirability biases. In addition, the survey question
asked whether participants visited a dental clinic and not whether they had consulted a dental
therapist. Therefore, in Minnesota, some respondents who were treated by a dental therapist might
have answered no to the question about visiting a dentist. Hence, we might have slightly
underestimated the actual number of people who received dental care (albeit from a dental
therapist).

In addition, we did not assess the association between adopting dental therapy and oral health
outcomes. As more data become available, future research should assess changes in use and clinical
measures of oral health associated with the policy.

Finally, estimates from the synthetic comparison involved few states; for example, in the full
sample, only 2 states contributed to the synthetic control. This limitation may have reduced the
presumed benefit of synthesis for generating a control estimate that averages the noise associated
with interstate variation.

Conclusions

Evidence from this study suggests that expanding the dental workforce to include dental therapists
in Minnesota shows associated improvements in access to dental care among disadvantaged
populations. Our study also strengthens the evidence on persistent racial and ethnic disparities in
access to dental care. As more dental therapists begin practice, it remains important to conduct more
research to examine mechanisms by which workforce policies can improve access to dental care to
meet the oral health needs of underserved communities.
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