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Abstract

Background: To address dental workforce shortages in underserved areas in the United States, some States have
enacted legislation to make it easier for foreign dental school graduates to become licensed dentists. However, the
extent to which foreign dental school graduates will solve the problem of dental workforce shortages is poorly
understood. Furthermore, the potential impact that foreign-trained dentists have on improving access to dental
care for vulnerable patients living in dental Health Professional Shortage Areas (HPSAs) and those enrolled in public
insurance programs, such as Medicaid, is unknown. The objective of this paper is to provide a preliminary
understanding of the practice behaviors of foreign-trained dentists. The authors used Washington State as a case
study to identify the potential impact foreign dental school graduates have on improving access to dental care for
vulnerable populations. The following hypotheses were tested: a) among all newly licensed dentists, foreign-trained
dentists are more likely to participate in the Medicaid program than U.S.-trained dentists; and b) among newly
licensed dentists who participated in the Medicaid program, foreign-trained dentists are more likely to practice in
dental HPSAs than U.S.-trained dentists.

Methods: The authors used dental license and Medicaid license data to compare the proportions of newly
licensed, foreign- and U.S.-trained dentists who participated in the Medicaid program and the proportions that
practiced in a dental HPSA.

Results: Using bivariate analyses, the authors found that a significantly lower proportion of foreign-trained dentists
participated in the Medicaid program than U.S.-trained dentists (12.9% and 22.8%, respectively; P = 0.011). Among
newly licensed dentists who participated in the Medicaid program, there was no significant difference in the
proportions of foreign- and U.S.-trained dentists who practiced in a dental HPSA (P = 0.683).

Conclusions: Legislation that makes it easier for foreign-trained dentists to obtain licensure is unlikely to address
dental workforce shortages or improve access to dental care for vulnerable populations in the United States.
Licensing foreign dental school graduates in the United States also has ethical implications for the dental
workforces in other countries.
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Background
Inadequate access to dental care services is a problem
for vulnerable populations in the United States (U.S.), in
part because there is a geographic maldistribution of
dentists [1-3]. Over 49 million individuals in the U.S.
reside in a dental Health Professional Shortage Area
(HPSA) [4,5]. Dental HPSAs are federally-designated
regions with an insufficient number of dentists to meet
the needs of the local population. There are three types
of dental HPSAs: i) geographic (e.g., areas in which the
population to dentist ratio is greater than 5,000 to 1); ii)
demographic (e.g., areas with large low-income, migrant,
or Native American populations); and iii) facility (e.g.,
prisons) [6,7].
In response to the increased demand for dental care

services in dental HPSAs, efforts have been directed at
creating a network of safety-net dental clinics [8-10].
Each year, eight million patients access dental care in
safety-net clinics, many of which are located in commu-
nity health centers, regional hospitals, public schools,
and dental schools [8,11,12]. Many of these patients are
enrolled in state Medicaid programs, a public health
insurance program for economically vulnerable children,
adults, and families. However, efforts to expand the den-
tal safety-net to cover more patients have led to modest
improvements, leaving large proportions of vulnerable
populations with inadequate access to dental services
[8]. To address U.S. dental workforce shortages, a pro-
posed solution is to grant dental licenses to foreign den-
tal school graduates (or “foreign-trained dentists”)
[13,14]. This approach is based on existing models from
medicine and nursing.

Foreign Medical and Nursing School Graduates in the U.S.
Healthcare System
Historically, the U.S. has relied heavily on foreign-
trained health care professionals to compensate for
workforce shortages. This trend has intensified over the
last half century [15-18]. For example, a 2005 study
reported that 25% of the U.S. physician workforce con-
sists of foreign medical school graduates [16]. In fact,
estimates suggest that one-fourth of all community
health centers in the U.S. fill physician vacancies with
foreign medical school graduates [18]. In nursing, 3.5%
of the U.S. workforce in 2004 was comprised of foreign
nursing school graduates [19,20].

Little is Known about the Foreign-Trained Dentist
Population in the U.S
In contrast to medicine and nursing, very little is known
about the size and distribution of foreign-trained den-
tists in the U.S. dental workforce. A 2007 study exam-
ined data from the National Board Dental Examinations

(NBDE) to identify the number of foreign-trained den-
tists practicing in the U.S. [21]. The authors estimated
that 17% of dentists who passed the NBDE Part II
between 2002 and 2005 graduated from a non-U.S. den-
tal school. Presumably, not all of these dentists went on
to become licensed dentists. However, these estimates
suggest that foreign-trained dentists comprise a signifi-
cant proportion of the U.S. dental workforce. As such,
foreign-trained dentists could have an important role in
improving access to dental care for vulnerable popula-
tions, especially for patients living in dental HPSAs or
those enrolled in Medicaid, either by starting private
practice dental offices in these areas or filling vacancies
in safety-net clinics. However, there is no empirical evi-
dence to support this statement.

Dental Licensure in Washington State
Prior to 1985, it was difficult for foreign-trained dentists
to obtain a dental license in Washington State. Subse-
quently, legislation was enacted to allow foreign-trained
dentists to apply for licensure by examination after suc-
cessfully passing NBDE Parts I and II, completing a
Commission on Dental Accreditation (CODA) approved
two-year pre- or post-doctoral dental education pro-
gram, and passing a clinical licensing exam [22].
Washington also grants dental licenses by endorsement
for dentists previously licensed in another state, as long
as the applicant is a graduate of a CODA or Washing-
ton State Dental Quality Assurance Commission-
approved dental school.
The University of Washington (UW) is the only accre-

dited dental school in a five-state area comprised of
Washington, Wyoming, Alaska, Montana, and Idaho.
Unlike 32 of 58 accredited dental schools in the U.S.,
the UW has not offered a Program for Advanced Stand-
ing Students (PASS). PASS typically admits graduates of
foreign dental schools to the second or third year of
dental school. Furthermore, the UW is not one of the
15 dental schools in the U.S. that has an International
Dentist Program (IDP), which enables foreign-trained
dentists to enroll as first year or advanced standing den-
tal students [23,24]. Plans are currently in place to inau-
gurate an IDP at the UW in 2011. A small number of
foreign-trained dentists are admitted to the UW’s post-
graduate dental residency programs (e.g., oral medicine,
pediatric dentistry, periodontics).

Problem Statement and Study Hypotheses
Washington, similar to most other states, lacks a formal
tracking system to identify where dentists were educated,
where they currently practice, and what populations they
serve. As a result, the impact that foreign-trained dentists
have on improving access to dental care for patients
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living in dental HPSAs and other vulnerable populations
is unknown.
Our objective in this paper is to provide a preliminary

understanding of the practice behaviors of foreign-
trained dentists. We used dental license application and
Medicaid provider license data from Washington State
to test the following hypotheses:

• Among all newly licensed dentists, foreign-trained
dentists are more likely to participate in the Medi-
caid program than U.S.-trained dentists; and
• Among newly licensed dentists who participate in
the Medicaid program, foreign-trained dentists are
more likely to practice in dental HPSAs than U.S.
trained dentists.

Methods
Study Setting
There are 6.5 million people in Washington State and
about one-half of the population lives in the metropoli-
tan areas of Seattle, Tacoma, and Bellevue [25]. In 2009,
33 areas in Washington were designated as dental
HPSAs [26]. Of the 39 counties in Washington, 85%
had a partial dental HPSA designation and 67% were
designated as entire county dental HPSAs [26]. One-half
of Washington State’s population is enrolled in Medi-
caid or has no dental insurance [27]. More specifically,
15% of children under age 17 had no dental insurance
in 2003; 30% of adults ages 18-64 and 65% of those
older than age 65 had no dental insurance in 2001 [28].
In 2006, there were 4,473 licensed dentists in

Washington [28]. Lower-income rural and urban areas
had a lower dentist-to-population ratio than higher-
income areas [28,29]. There is also a wide range in den-
tist-to-population ratios across the state. For example,
the dentist-to-population ratio in urban King County is
1:928, while rural Pend Oreille County has a ratio of
1:12,300 [28]. In December 2006, Skamania County had
no dental Medicaid providers [28]. Additionally, it is
estimated that 50% of all full-time general dentists in
the State plan to retire by the year 2013, which may
exacerbate workforce shortages, particularly in rural
areas where older dentists typically practice [30].

Data Source and Study Population
We obtained dental license application and Medicaid
provider license data from the Washington State
Department of Health and the Washington State
Department of Social and Health Services, respectively.
Our study sample consisted of all foreign- and U.S.
trained dentists in Washington State who were newly
licensed between September 1, 2006 and September 30,
2008 (N = 688).

Study Variables
We abstracted descriptive data from each dental license
application. Variables included dental license number,
date of birth (used to calculate age), sex, dental school
training (foreign vs. U.S.), and method of licensing
(examination vs. endorsement). All dentists in Washing-
ton State have a unique dental license number, which is
necessary to apply for a Medicaid provider number. We
used the dental license number to determine whether
the dentist had a Medicaid provider number, which
served as a proxy for participation in the Medicaid pro-
gram. It was possible to match these data for all dentists
in our study who had received a Medicaid provider
number within one year of receiving a Washington State
dental license. For dentists with a Medicaid provider
number we used publicly-available dental practice zip
codes to create two practice-level variables:

• whether the practice was in a dental HPSA as
designated by the Health Resource and Services
Administration [31]; and
• the rurality of the practice (based on Rural-Urban
Commuting Area [RUCA] Codes with large and
small isolated rural towns classified as “rural” and
urban and suburban towns classified as “urban”).

Data Analysis
After we generated univariate descriptive statistics, indi-
vidual- and practice-level characteristics for foreign- and
U.S.-trained dentists were compared using chi-square
and t-tests (a = 0.05). The chi-square test was used to
evaluate our study hypotheses that foreign-trained den-
tists are more likely to participate in the Medicaid pro-
gram and more likely to practice in a dental HPSA than
U.S.-trained dentists. All analyses were completed with
PASW Statistics for Windows Version 17.0 (formerly
called SPSS).

Results
Individual- and Practice-Level Characteristics (Table 1)
There were 688 newly licensed dentists in Washington
State between September 1, 2006 and September 30,
2008. About 20% of dentists were foreign-trained
(n = 139). One-in-four graduated from a dental school
in India; 24.5% from Asia (China, Taiwan, South Korea,
Thailand, Philippines); 16.5% from Central or South
America; 10.8% from the Middle East; 10.1% from
Europe; 7.9% from Canada; and 5.6% from another area.
There was no significant difference in the mean age

between foreign- and U.S.-trained dentists (P = 0.865).
Significantly larger proportions of foreign-trained den-
tists were females than were U.S.-trained dentists (58.3%
and 32.2%, respectively; P < 0.0001). Most dentists were
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licensed by examination, with significantly larger pro-
portions of foreign-trained dentists being licensed by
examination than U.S.-trained dentists (84.1% and
65.5%, respectively; P < 0.0001).
One-in-five newly licensed dentists participated in the

Medicaid program (n = 143). Over 90% of these dentists
had a Medicaid provider number within nine months of
being licensed. A significantly lower proportion of for-
eign-trained dentists participated in the Medicaid pro-
gram than U.S.-trained dentists (12.9% and 22.8%,
respectively; P = 0.011). Among dentists who partici-
pated in the Medicaid program, 46.2% of dentists prac-
ticed in a dental HPSA and 79.7% were in an urban
area. There were no significant differences in practice-
level characteristics, such as the dentist’s practice being
located in a dental HPSA or rurality, between foreign-
and U.S.-trained dentists.

Discussion
This is the first study, to our knowledge, that examined
the potential role that foreign-trained dentists can have
on addressing dental workforce shortages and improving
access to dental care for vulnerable populations. We
used Washington State as a case study to test the
hypotheses that compared to U.S.-trained dentists,

foreign-trained dentists are more likely to participate in
the Medicaid program and more likely to practice in a
dental HPSA. Based on our findings, we arrived at two
preliminary conclusions. First, significantly lower pro-
portions of newly licensed, foreign-trained dentists parti-
cipated in the Medicaid program than newly licensed,
U.S.-trained dentists. Second, among newly licensed
dentists who participated in the Medicaid program,
there was no significant difference in the proportions of
foreign- and U.S.-trained dentists practicing in a dental
HPSA.
A possible explanation for our findings relates to den-

tal school debt. School debt influences recent graduates’
practice behaviors [32]. A 2004 study conducted by the
American Dental Education Association found that 90%
of dental school seniors graduated with a mean student
debt of $135,721 [33]. In the early 1970s, the Institute of
Medicine found that dental education subsidies were
unnecessary, as the rate of return on dental education
was large and subsidies did not yield more dentists who
served the poor [34]. Consequently, the cost of dental
education has continued to increase, leading to a conco-
mitant rise in indebtedness [33,35]. It is unknown if
foreign-trained dentists have greater student debt than
U.S.-trained dentists.

Table 1 Demographic Characteristics of All Newly Licensed Dentists, U.S.-Trained Dentists, and Foreign-Trained
Dentists in Washington State

Measure All Dentists U.S.- Trained Dentists Foreign-Trained Dentists Significance Testing between U.S.-Trained
and Foreign-Trained Dentists (a = 0.05)

Individual-Level Characteristics*

Dental school training n/a

Foreign-trained dentist 139 (20.2) n/a n/a

U.S.-trained dentist 549 (79.8) n/a n/a

Age (years) P = 0.865

Mean ± Standard Deviation 34.7 ± 8.4 34.7 ± 9.0 34.8 ± 5.1

Sex, n (%) P < 0.0001

Female 258 (37.5) 177 (32.2) 81 (58.3)

Method of licensing, n (%) P < 0.0001

Examination 443 (69.5) 327 (65.5) 116 (84.1)

Endorsement 194 (30.5) 172 (34.5) 22 (15.9)

Participated in the Medicaid P = 0.011

Program

Yes 143 (20.8) 125 (22.8) 18 (12.9)

Practice-Level Characteristics**

Practice is in a dental Health P = 0.726

Professional Shortage Area

Yes 66 (46.2) 57 (45.6) 9 (50.0)

Rurality of practice P = 0.683

Urban 114 (79.7) 99 (79.2) 15 (83.3)

Rural 29 (20.3) 26 (20.8) 3 (16.7)

* Includes all dentists in the study population (N = 688).

**Includes only dentists in the study population with a Washington State Medicaid provider number (n = 143).
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After becoming licensed, one practice option for den-
tists is to work at a community health center, many of
which serve Medicaid-enrolled patients and are located
in dental HPSAs. Our findings suggest that newly
licensed, foreign-trained dentists are not more likely to
work in community health centers than U.S.-trained
dentists. The average income of a community health
center dentist is $73,000 less than that of a private prac-
tice dentist [36,37]. This income differential may drive
many foreign-trained dentists to the second practice
option, which is to open their own private practice
office or become an associate dentist in an established
practice. It is common for experienced dentists to
employ associates to grow their practices. Associate den-
tists may or may not become Medicaid providers,
depending on the type of practice they join. Anecdotal
evidence suggests that established dental practices with
the capacity to hire an associate dentist are less likely to
accept Medicaid patients given the busyness of the prac-
tice, which could explain why foreign-trained dentists
are less likely to see Medicaid patients and not more
likely to practice in a dental HPSA. In addition, 58.3%
of foreign-trained dentists in our study were female.
Previous work based on data from Washington State
suggests that female dentists have different practice pat-
terns from male dentists [38]. As such, sex may con-
found the relationship between where a dentist was
trained (U.S. versus foreign dental school) and the likeli-
hood of treating vulnerable populations, a hypothesis
worthy of further investigation.
Another explanation for our findings is that foreign-

trained and U.S.-trained dentists, broadly speaking, may
not differ on characteristics related to willingness to treat
the underserved. It is a commonly held assumption that
licensing foreign-trained health care professionals is the
solution to workforce shortages [39,40]. This may not be
the case. A 2010 study found that efforts in Washington
State to recruit foreign medical school graduates to medi-
cal HPSAs are effective at initially recruiting but less
effective at retaining physicians in underserved areas
[41]. As in medicine and nursing, it is likely that foreign-
trained dentists will continue to be an important part of
the dental workforce in the future. However, long-term
solutions to the maldistribution of dentists that involve
foreign-trained dentists need to ensure that dentists
locate to and remain in areas with the greatest need. In
addition, policies that encourage foreign-trained dentists
potentially result in “brain drain” abroad and reduce the
capacity of foreign healthcare systems to serve their
populations, which introduces ethical concerns [15].
States must weigh these ethical considerations when
developing licensing policies.
One-fifth of newly licensed dentists on our study were

foreign-trained, suggesting that current policies in

Washington State are not as restrictive as they were
prior to 1985, when licensure rules changed. While
other States such as Maryland, Massachusetts, and
California have recently implemented innovative programs
that make it easier for foreign-trained dentists to obtain
licensure [23], there are no published evaluation data on
these programs, making it to difficult to compare findings.
However, the proportion of newly licensed, foreign-trained
dentists in Washington is slightly greater than the
estimated 17% of dentists in the U.S. presumed to be
foreign-trained between 2002 and 2005 [21].
It is worrisome that only 20% of all newly licensed den-

tists in our study participated in the Medicaid program,
which is the only way a dentist can be reimbursed for
providing dental care to Medicaid-enrolled patients.
While it is possible that some of these dentists may have
become Medicaid providers at a later time, this is unli-
kely. A 2001 study found that newly graduated dentists
in Louisiana were more likely to be active Medicaid pro-
viders than established dentists, which suggests that
Medicaid participation is highest during the earliest years
of practice [42]. Our findings highlight a potential pro-
blem that the Washington Medicaid Program may have
in recruiting new dentists to the program. Future efforts
may need to be directed at introducing and promoting
the Medicaid program to new dentists, especially to those
who may be unfamiliar with Medicaid, and encouraging
established dentists to participate in the program.

Study Limitations
Our study has two limitations. First, having a Medicaid
provider number does not ensure that the licensee actu-
ally saw any Medicaid-enrolled patients, nor does it pro-
vide information on participation intensity. Second, our
data are limited in scope. A comprehensive data set
would have allowed us to evaluate more complex mod-
els and to assess the impact of other factors (such as
level of student debt, family expectations, beliefs about
dental access problems) in comparing practice-related
behaviors of foreign- and U.S.-trained dentists. We
believe that all states should systematically collect data
on newly licensed foreign- and U.S.-trained dentists.
These data should be easily linkable to Medicaid claims
data for individual providers so that state Medicaid pro-
grams can be evaluated and compared. Effective pro-
grams could then be identified and promulgated in
other states. In addition, future research efforts should
be directed at collecting qualitative data from newly
licensed dentists to identify the factors associated with
the decision to treat vulnerable populations.

Conclusions
Our findings suggest that newly licensed, foreign-trained
dentists in Washington State are not more likely than
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U.S.-trained dentists to participate in the Medicaid pro-
gram. Among those who participate in the Medicaid pro-
gram, we found no significant difference in the
proportion of foreign- and U.S.-trained dentists who
practice in dental HPSAs. Thus, while licensing foreign-
trained dentists has the potential to address dental work-
force shortage problems that disproportionately affect
vulnerable populations, our preliminary findings in this
case study fail to support this commonly held belief. In
addition, licensing foreign-trained dentists has ethical
implications in terms of the accompanying brain drain
that impacts the nations in which these dentists were
trained. Future research and policies should be aimed at
understanding how licensure policies for foreign-trained
dentists can help to reduce disparities in access to dental
care for vulnerable populations in the U.S., identifying
the behavioral factors that drive newly licensed, foreign-
trained dentists to treat vulnerable populations, and elu-
cidating the ethical implications of state dental workforce
policies on the oral health of citizens in other countries.
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