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This study examines the health impact of a 
proposed dental school in Southwest Virginia, a 
region consisting of seven counties, Buchanan, 
Dickenson, Lee, Russell, Scott, Tazewell, and 
Wise, and one independent city, Norton.  In doing 
so, the study first characterizes the current situation 
by presenting a descriptive analysis of oral health 
outcomes, an inventory of regional dental resources, 
and an assessment of dentist workforce needs.  The 
mechanisms by which oral health and dental service 
utilization are affected are explored in some detail 
followed by an assessment of the likely effects of 
a new dental school on the availability of dentists 
in the region, dental service utilization levels, and 
other items.   
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EXECUTIVE SUMMARY

This study examines the health impact of a proposed 
dental school in Southwest Virginia.  Resident oral 
health has been identified as a major problem by 
community leaders and citizens in the region and 
is featured prominently in the Southwest Virginia 
Health Authority’s Blueprint for Health Improvement 
and Health-Enabled Prosperity. The Blueprint 
recommends establishing a dental school in the region 
as part of strategy to simultaneously improve oral 
health outcomes and boost economic development.

In setting the stage for an evaluation of the dental 
school impacts, this study first assesses the economic, 
social, and health context for the Southwest Virginia 
region. It also presents a summary of research 
regarding the causes of differences in oral health, 
demand and supply for dental care services, the 
uneven geographical distribution of the health 
care workforce, and the regional labor market 
consequences of expanding area training and 
educational opportunities. The study provides a 
descriptive analysis of national, state, and regional 
oral health needs as well as pertinent national, state, 
and regional dental care resources and analyzes 
gaps in the existing and future provision of regional 
dental services. It assesses how a new dental 
school could affect the availability of dentists, 
utilization levels of dental services, and quality of 
care. Lastly, it discusses alternative policies and 
programs, including variants of the dental school 
model, for improving access to dental care and oral 
health outcomes in the Southwest Virginia region. 

Among the key findings of the study are the following:

Southwest Region Conditions
The Southwest region continues to lag 

well behind the nation and state on major eco-
nomic, social, and health measures. However, 
in the past decade, the region’s economy effec-
tively “bottomed out” and has turned the corner 
on many social and economic indicators. The 
growth of health care, educational services, 
and government employment has helped to 
counter attrition in coal mining and manufac-
turing employment over the last two decades. 

•

Causes and Consequences of Oral Disease
Determinants of an individual’s oral 

health include oral hygiene habits and behav-
iors, dietary choices, tobacco use, genetics, 
income, tastes and preferences, age, and, of 
course, use of dental services. In turn, the 
availability of dental services is determined 
by the forces of demand and supply. The 
primary constraining factors on the regional 
availability of such services is inadequate 
demand due to low incomes and lack of dental 
insurance. Furthermore, simply increasing the 
number of providers in the region is unlikely 
to be sufficient to increase use of dental ser-
vices in underserved areas. Regions with 
higher ratios of dentists to population do not 
generally show higher dental service utiliza-
tion levels among lower income individuals. 

Oral disease has negative consequences 
for the regional economy. Funds used on costly 
restorative care could have been spent on oth-
er goods and services, including investments 
in physical and human capital. Adults suffer 
reduced productivity and lost work hours when 
burdened with oral disease. Among children, 
oral disease is correlated with greater absen-
teeism and poorer academic performance. 
Poor oral health can also affect overall health 
and well-being and aggravate chronic diseases 
such as cardiovascular disease, stroke, adverse 
pregnancy outcomes, respiratory infec-
tions, diabetes, and osteoporosis, compound-
ing its harmful effect on adult productivity.

Southwest Region Oral Health Conditions
and Resources

Comparing Southwest Virginia to the state 
of Virginia and the U.S. reveals that the state 
and national trends in oral health are improv-
ing, while Southwest Virginia continues to lag 
by disturbingly large margins. Third grade 
clinical screenings found that, statewide, 15.4 
percent of children had untreated decay, while 
29.2 percent of children in the Lenowisco 
Health District and 46.9 percent in the Cum-

•

•

•
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berland Plateau Health District had untreated 
decay. Children in need of early or urgent care 
was higher in the region with 28.6 percent in 
Lenowisco and 42.6 percent in Cumberland 
Plateau compared to 13.5 percent statewide. In 
2008, 62 percent of adult residents in South-
west Virginia had lost at least one permanent 
tooth, while fewer than half of adults in Vir-
ginia (41.2 percent) or the U.S. (43.9 percent) 
had lost any teeth. Approximately 60 percent 
of Southwest Virginia adult residents reported 
visiting a dentist in the last year compared to 71 
percent for the U.S. and 75 percent statewide. 
A survey of Virginia dentists reveals South-
west Virginia residents obtained relatively 
fewer examinations, cleanings, and crowns 
and relatively more fillings, extractions, and 
dentures than residents elsewhere in Virginia. 

The Southwest region has made good 
progress recently in addressing regional oral 
health needs through planning, new program-
ming, and volunteer resources. The region has 
higher rates of dentist participation in Med-
icaid and greater dental utilization levels for 
children on Medicaid/FAMIS than the state. 
Early childhood and school-based programs 
have seen a greater volume relative to else-
where in Virginia, in part because of a pilot 
protocol allowing dental hygienists in schools 
and clinics more latitude to practice preven-
tive care without the direct oversight of a den-
tist. The regional dental safety net, including 
the annual Remote Area Medical (RAM) clin-
ics in Wise and Grundy and a newly opened 
public dental clinic in the region, provides 
services to large numbers of the underserved.   

National Dentist Supply and Distribution
Where dentists settle within the U.S. 

depends in large part on the opportunities to 
operate a profitable practice and hence on the 
income and population characteristics of the 
region. Dental graduates have also shown a 
preference for larger metropolitan markets 
because of urban lifestyle amenities. Gradu-
ates also have a tendency to return to their state 
and region of origin to practice due to family 

•

•

practice opportunities or personal reasons. 
Dental pipeline programs that create clinical 
experiences serving underserved communities 
and that prepare students from underserved 
communities to enter and complete dentistry 
programs have had some success in attract-
ing workforces to those types of communities.

After decreasing to 54 dental schools 
and 3,778 graduates in 1993, the number of 
U.S. dental schools rebounded to 57 schools 
and 4,796 graduates in 2009. Three schools 
have been established since then, and an addi-
tional six planned schools are well under way 
or have funding commitments to proceed in 
the next 5-6 years. These nine schools will 
create another 660 first-time student seats. 
Seven more schools have been proposed 
but are yet without firm plans or funding.  

Dentistry is a popular vocation and will 
continue to be that in the foreseeable future. A 
dentistry degree provides an attractive return 
on investment compared to other professions 
and offers a lighter workload, more predict-
able work schedule, and greater autonomy 
than other health professions. For these rea-
sons, the ratio of applications to first-time 
enrollment for dental schools remains near 
historically high levels. According to a recent 
forecast by the American Dental Associa-
tion, without further expansions of existing 
schools or the establishment of new dental 
schools beyond the ones expected to open, by 
2015 the number of dental school seats will 
fall 264 seats shy of the need. Moreover, the 
gap would grow over the subsequent 10 years.

Many of the newer dental schools have 
been established in part to further public 
health missions that address disparities in 
minority and regional dental access. Consis-
tent with this trend, more and more existing 
dental schools are devoting resources and 
curriculum to public service, implement-
ing dental education pipeline programs, and 
adopting community-based clinical education 
models. There is some preliminary evidence 

•

•

•
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that these new programs are succeeding in 
improving patterns of access to dental care.

State Dentist Supply
There is no evidence of current signifi-

cant statewide dentist workforce deficien-
cies as measured by dentist-population ratios, 
an admittedly imperfect measure of supply 
demand imbalances. Virginia is only slight-
ly lower than the national average of total 
licensed dentists (resident and non-resident), 
professionally active dentists (which includes 
private practice dentists and those employed 
by federal, state, and local government), and 
active private practice dentists. There are 78, 
63, and 53 dentists per 100,000 residents com-
pared to 80, 65, and 54 per 100,000 residents 
in the United States. Virginia Commonwealth 
University’s Medical College of Virginia is 
the primary source of Virginia’s dentists. But, 
the state has also shown that it can attract 
significant numbers of dentists from else-
where to retain rough parity with the U.S.  

Southwest Dentist Workforce Needs
There is a significant unexplained deficit 

of approximately 18 dentists in the South-
west region licensed dentist workforce com-
pared to other regions in Virginia, once one 
controls for underlying demand and supply 
factors. In the next five years, dentist recruit-
ment and replacement of the retiring work-
force looks to become a much more pressing 
problem for the Southwest region. According 
to survey results, Southwest region dentists 
anticipated the need to hire an additional 13 
dentists in the next five years, and 11 den-
tists expect to retire or relocate, for a poten-
tial deficit of 24 dentists in the region. In 
contrast, the current rate of dentist entry into 
the region is estimated to be only one dentist 
per year. If this slow rate of entry continues, 
existing service levels must necessarily fall.

 
Recruitment and availability of providers 

is much more likely to be perceived as a prob-
lem among Southwest region dentists than 
among dentists elsewhere in Virginia. One-

•

•

•

quarter of the region’s dentists reported having 
difficulty hiring dentist associates versus none 
in the Virginia benchmark group. Twenty-
eight percent indicated that they thought there 
were an inadequate number of dental provid-
ers in the region to meet demand for dental 
services versus none of the dentists from else-
where in the state. Southwest region dentists 
were more likely to support workforce strat-
egies to address regional imbalances in the 
region. Forty-one percent supported creating 
scholarships or loan forgiveness programs for 
dentists willing to practice in the region versus 
25 percent elsewhere. Nine percent supported 
establishing another dental school in the state 
versus none in the Virginia benchmark group.

Challenges to Establishing a Southwest 
Region Dental School

Establishing a dental school in the 
Southwest region is likely to encounter sig-
nificant obstacles. These obstacles include 
the high cost of establishing the necessary 
administrative and academic infrastructure 
and physical plant, the high cost of recruit-
ing and retaining faculty, and the high costs 
of operating a school-based clinic in a low-
density rural region. The costs are likely to be 
considerably higher than they would be at a 
larger institution with established accredited 
graduate/professional level health programs 
(e.g., a medical school) located in a larger 
metropolitan region. Achieving accreditation 
from the Commission on Dental Accredita-
tion (CODA) will be a significant challenge. 

A Southwest region dental school would 
face hurdles recruiting qualified faculty. 
There is already a growing number of faculty 
vacancies at existing dental schools, a prob-
lem likely to become more pronounced in 
coming years with a sizeable increase in the 
number of dental schools, an aging faculty 
workforce, and continued or growing dispari-
ties between private dentists and dental school 
faculty salaries. The Southwest region’s 
remote, rural location will complicate faculty 
recruitment. Recent dental school graduates 

•

•



4

have indicated a strong preference for more 
urban practice locations. Faculty recruitment 
may be a formidable challenge, particularly 
for two-earner families where occupational 
matches in a rural region can be more chal-
lenging than for larger metro areas with larger 
and more diverse labor markets. Furthermore, 
faculty members would have a more difficult 
time establishing extramural practices in the 
community because of a lack of sufficient 
demand in close proximity to the school.

There are a few proposed dental school 
programs that could affect the Southwest 
region.  Virginia Commonwealth University 
recently expanded its entering class capac-
ity from 80 to 90 students and increased its 
recruitment/admission efforts in the Southside, 
Southwest, and West Central parts of the state. 
It has the space to expand the class size by 
another 10 students if the need/funding should 
materialize. At least two new dental schools 
have been proposed near the Southwest region: 
a dental school at the Edward Via College of 
Osteopathic Medicine (VCOM) in Blacksburg 
and a school at East Tennessee State Universi-
ty in Johnson City. The latter proposed school 
is currently undergoing a feasibility study. 

Impacts of a Southwest Region Dental School
Dental schools can improve regional den-

tal access in ways that other entities cannot. 
Dental schools can do so because: (a) students 
and residents offer their services below cost 
due to receiving general training that improves 
their productivity and long-term earning 
potential and (b) federal funds such as GME 
(Graduate Medical Education) can be accessed 
to cover the costs of dental residents. Dental 
schools can potentially access other federal 
funds as well if they partner with organiza-
tions receiving special federal funds such as 
Federally Qualified Health Centers to operate 
their clinical programs. Changing state laws 
to allow supplemental Medicaid payments, as 
has been done in other states, could increase 
federal Medicaid funding for dental care.

•

•

The effect of a new dental school on reten-
tion of graduates and on supplementing the 
regional supply of dentists will be influenced 
by the strength of the regional dental education 
pipeline, which starts in high school, continues 
through college and dental school admission, 
and ends when graduates choose to practice in 
the region. Having students from the region 
enter the dental pipeline is particularly impor-
tant because dental students often have a pref-
erence to return to their place of origin. How-
ever, an insufficient number of well-prepared 
college graduates with the financial resources 
to pay for dental school will be a constraining 
factor on the Southwest regional dental pipe-
line. Lack of affordability would be exacerbat-
ed if the school or the students do not receive 
state support to defray the cost of education. 
A creative dental pipeline program along with 
increased financial aid programs would be 
needed to ensure local retention of a share of 
graduates from a new school in the region.

Dental school graduates could eventu-
ally boost the number of practicing dentists 
in the region by an estimated 3 to 9 dentists, 
while dental school clinical faculty work-
ing part-time in dental school practices or 
in outside private practices would generate 
an equivalent of approximately 7 more den-
tists. Given current economic conditions in 
the region, these dentists would primarily 
fill vacancies created by a wave of upcom-
ing retirements, helping to preserve existing 
utilization levels.  Capacity created beyond 
that would likely involve either enhanced 
services and specialty care for middle/upper 
income residents who already use dental 
care services or care for residents who cur-
rently travel out of the region to receive care. 
Therefore, utilization levels for the currently 
underserved are unlikely to change much.  

The operation of a dental school clinic 
would be the primary mechanism for improv-
ing regional dental utilization among under-
served residents. The quantity of care offered 
would depend on the availability of dentistry 

•

•

•
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residency programs and the type of clinical 
setup. General dentistry residency programs 
(i.e., Advanced Education in General Dentistry 
(AEGD), pediatric dentistry) would have the 
largest effect on patient volume. Community-
based clinics would be capable of seeing the 
most underserved patients at the most acces-
sible, dispersed locations. An estimated 7,700 
to 17,000 patients could be treated through 
dental school clinics. Because of the region’s 
relatively low population density and longer 
travel distances, it could be more challenging 
to attract patients than it would be in a more 
urban environment, particularly during cer-
tain times of the day and seasons of the year. 
This implies additional recruitment, market-
ing, and transportation costs along with the 
possibility of lower average utilization rates.

A regional dental school could bring 
about a sizeable improvement in the use of 
dental services. The local utilization rate cur-
rently stands at about 60.1 percent compared 
to 71.3 percent for the U.S. and 75.2 percent 
statewide. In a low yield scenario (i.e., pri-
vate school with a traditional clinic), 8,100 
underserved patients would receive care for 
an increase in the dental utilization rate to 
64.0 percent. In a high yield scenario (i.e., 
dental pipeline program with community 
based clinics) as many as 18,000 underserved 
patients would receive care and the utilization 
rate rises to 68.9 percent. These figures rep-
resent substantial improvements but remain 
below the U.S. and statewide levels. Further-
more, it is difficult to translate the utiliza-
tion rates into specific oral health outcomes.

A regional dental school could improve 
workforce training, private practice pro-
ductivity, regional health education and 
leadership, and economic development. A 
school might improve regional dentist pro-
ductivity by offering continuing education 
and by serving as a regional demonstration 
laboratory and technology transfer center that 
disseminates information about new tech-
nology and procedures in dentistry. A dental 

•

•

school could stimulate a greater level of public 
awareness about oral health care through both 
formal public outreach programs and a larger 
number of health care educators serving lead-
ership roles in the community. A dental school 
might have a small, indirect effect on oral 
health access by stimulating economic devel-
opment and raising area incomes so that more 
residents could afford regular dental care. 

The impact of a new dental school on 
existing dental practices in the region is unclear 
because it depends on several conflicting and 
hard to measure factors. In part, the impact 
would depend on the setup of the school and 
clinical operations. On the one hand, it seems 
likely that practitioners within close proxim-
ity to the school would be negatively affected 
because many existing patients might choose 
lower cost care at a school clinic. On the other 
hand, the availability of a school clinic could 
reduce the need for private practitioners to 
provide free care and treat Medicaid patients 
throughout the region. There are other poten-
tial benefits to existing practices. A dental 
school could facilitate contacts between local 
practices and young dentists who could be 
recruited as clinical associates or potentially 
take over businesses when the current dentist 
retires. Local dentists could also profit from 
rotation of students and residents through 
their practices. Some local dentists may find 
employment at the school as part-time faculty. 
Finally, the availability of specialist dentists 
could make the area a more attractive place to 
operate a general dentistry practice because of 
complementarities between these types of ser-
vices and improved area localization econo-
mies (i.e., economies of scale that result when 
firms in the same industry cluster in a region).  

Alternative Strategies
Alternative strategies, programs and 

investments may provide outcomes similar 
to establishing a dental school. For instance, 
an enhanced regional dental pipeline program 
operated in conjunction with another dental 
school, expanded dental clinics at federally 

•

•
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supported clinics, authorization of new pro-
viders for the region, grants for fluoridating 
remaining public water supplies, and new 
incentive programs for recruitment of dentists 
to the region could boost the dental workforce 
and improve oral health outcomes. The costs 
of these alternative approaches should be ana-
lyzed in detail in assessing the appropriateness 
of investments in a new regional dental school.

In sum, a new dental school in Southwest Virginia 
could have a clear salutary effect on the regional 
dentist workforce and oral health access in Southwest 
Virginia and would benefit the region in numerous 
other ways. It is clear, however, that establishing 
a dental school at such a remote, rural location 
may present unique and formidable financial and 
managerial challenges.  Alternative strategies 
may be available that achieve comparable results.
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INTRODUCTION
The purpose of this study is to evaluate the health 
impact of a proposed dental school in Southwest 
Virginia. Oral health is an important quality of 
life indicator and has systemic effects on general 
health. In fact, the Surgeon General has stated that 
oral health is essential to general health (DHHS, 
NIH 2000). Yet, oral health outcomes, access to 
care, and dental care utilization in rural areas are 
well below the rest of the nation, making it the 
fifth most important U.S. rural health concern 
(DHHS 2000; Fos and Hutchison 2003) as well as 
a focus of attention in the Virginia Rural Health 
Plan (Virginia Department of Health 2008). Oral 
health is also recognized as a significant problem by 
Southwest Virginia region leaders and citizens. The 
Southwest Virginia Health Authority has identified 
oral health improvement as a major initiative in 
the Blueprint for Health Improvement and Health-
Enabled Prosperity. It recommends establishing 
a dental school in the region and boosting the 
area’s dentist workforce in order to improve oral 
health outcomes and boost economic development.

The first part of the study provides a descriptive 
analysis of national, state, and regional dental care 
needs. The research draws on publicly available 
economic, demographic, dental and health care 
data (see Appendix A.2). We also draw on data 
from unpublished sources, both public and private. 
As part of this study, we administered a dental oral 
health needs survey to Southwest Virginia dentists 
and a control group of dentists randomly selected 
from elsewhere in the state. When possible, we 
report regional dental needs alongside comparison 
data on other Virginia regions and the United States.

Next we provide an inventory of dentists and 
specialists in the region, identify current and 
projected vacancies in the dental workforce, 
describe public health programs (e.g., community 
health centers, school based programs) 
providing dental care in the region, and 
quantify accessibility to dental care services.

The heart of the study, a health impact analysis, 
examines the mechanisms by which a new 
dental school could improve dental and health 
outcomes in the region. It assesses the effects 
of a new dental school on the availability of 
dentists in the region, the utilization levels 
of dental services, and the quality of care.

The study is divided into seven sections. The 
first section provides a snapshot of the Southwest 
Virginia region and its geographical, economic, 
demographic, and health characteristics. The second 
section summarizes research regarding the causes of 
differences in health, oral health, demand and supply 
for dental care, the uneven geographical distribution 
of health care workforce, and the regional labor 
market consequences of expanding area training and 
educational opportunities. The third section presents 
an assessment of dental health needs in the region. 
The fourth section inventories regional dental care 
resources and identifies dentist workforce gaps. 
The sixth examines the effect of establishing a 
dental school in the region on health care inputs and 
outcomes. The last section is a discussion of alternative 
mechanisms and policies for improving access to 
dental care and oral health outcomes in the region.
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SECTION 1
SOUTHWEST VIRGINIA CHARACTERISTICS

The Southwest Virginia region as defined in this 
study comprises seven counties (see Figure 1.1), 
Buchanan, Dickenson, Lee, Russell, Scott, Tazewell, 
and Wise, and one independent city, Norton. Home 
to the Cumberland Gap, the first gateway to the 
West, it was one of the last areas within Virginia to 
be settled. The rugged Appalachian Mountain region 
is predominantly rural, covers over 2,818 square 
miles of land area and has a population of 208,150, 
according to the 2010 U.S. Census. Because of its 
ridge and valley topography and shared borders 
with Tennessee, West Virginia, and Kentucky, many 
of its economic and social systems trend northward 
and southward and cross state boundaries. Indeed, 
many of the larger cities are located right outside 
the boundaries of the region; the region itself 
hosts no major urban area and none with more 
than 5,000 residents. However, it lies within 
range of two major inter-state urban commuting 
sheds: Scott County forms part of the Bristol, 
VA-TN metropolitan area and Tazewell County is 
part of the Bluefield, WV-VA micropolitan area.

Southwest Virginia’s mountainous terrain has 
presented both opportunities and challenges. The 
mountains are abundant in natural resources such 

as timber, coal, water, and scenic beauty, which 
have formed an important part of the region’s 
economic base for most of its history. On the other 
hand, the Appalachian Mountains separate the 
region from the rest of the state both geographically 
and economically and its valleys are prone to 
episodic floods. Until recently, the region has been 
heavily reliant on coal mining, and shifts in its 
economic fortunes reflect changes in that industry 
caused by international energy price swings, 
concerns over climate change, and continued 
mechanization and modernization of mining.  

Figure 1.2 shows the size and change in employment 
of the major sectors in the region from 1990-2009. 
Not only was mining the largest employment sector 
in the Southwest region economy in 1990 with 
12,152 jobs, it was one of the best paying and has 
seen the steepest decline (-6,168) in jobs since 
1990. Manufacturing has also experienced a sharp 
drop in employment of over 3,000 jobs.  On the 
other hand, the economy has experienced growth 
in many other sectors and has become much more 
diversified. Three sectors, health care, educational 
services, and public administration, account for 
the bulk of new relatively higher paying jobs.

Figure 1.1  Southwest Virginia Region Location
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The greatest growth has occurred in the health care 
and social assistance sector, which added 3,903 
jobs between 1990 and 2009. This growth has been 

stimulated in part by a large increase in transfer 
payments, particularly Medicare benefits for seniors. 
Figure 1.3 indicates that transfer payments have 

Figure 1.2 Size of Sector in 1990, Change in Employment 1990-2009 and Average Annual 
Wages in 2009, Southwest Region
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Figure 1.3  Transfer Payments as a Percentage of Total Personal Income, United States, 
Virginia, and Southwest Region, 1969-2009
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Figure 1.4  Current Transfer Receipts (2009 Dollars) from Government to Individuals by 
Benefi t Category, Southwest Region, 1969-2009
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grown from 14 percent of total personal income in 
1969 to nearly 35 percent in 2009. In contrast, the 
United States and Virginia stand at 18 and 13 percent 
correspondingly with respect to this measure. 
Figure 1.4 shows the breakdown of government 
transfer payments, with medical benefits growing 
at the most rapid pace and constituting the single 

largest category of benefits beginning in 2006. 
As a result of these and other healthcare trends, the 
healthcare industry is now the biggest source of 
employment in the region, providing nearly 10,000 
jobs. Figure 1.5 shows a breakdown of employment 
within the health care sector. Its growth should not 
be equated with growth in hospital employment. 

0

2,000

4,000

6,000

8,000

10,000

12,000

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

E
m

pl
oy

m
en

t Social Assistance 

Nursing and Residential Care 

Facilities

Hospitals

Ambulatory Health Care Services 
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Employment in hospitals actually decreased slightly 
from 2,584 to 2,515 over the period. The largest 
growth occurred in ambulatory health care services, 
which more than doubled in size from 1,587 to 3,621 
jobs. These gains were led by a huge leap in home 
health care services, which grew from around 100 
jobs to 935 in 2009, and offices of physicians (from 
840 to 1,407). Nursing and residential care facilities 
also saw a significant increase from 913 to 1,599.

Educational services are another significant source 
of growth. Expansion in this sector stems partly from 
enrollment increases at mature higher educational 
institutions such as University of Virginia-Wise, 
Mountain Empire Community College, and 
Southwest Virginia Community College as well 
as newly established higher education institutions 
such as the Appalachian College of Pharmacy 
(started in 2003) and the Appalachian School of 
Law (founded in 1994). Employment in colleges 
and universities (not including community colleges) 
increased from 224 in 1990 to 769 in 2009. Public 
administration sector increases largely reflect the 
establishment of federal and state facilities such 
as the United States Penitentiary Lee (opened 

in 2002), Red Onion State Prison (opened in 
1998), and Wallens Ridge State Prison (opened 
in 1999). Employment in correctional institutions 
advanced from 246 in 1990 to 2,162 in 2009.

Other smaller sectors have also expanded in the 
region. Economic development organizations 
and area educational institutions have focused 
efforts on developing the information technology 
and advanced manufacturing sectors. The region 
has had notable success in recent years attracting 
companies such as Northrop Grumman and CGI, 
which are subsumed within the “other industries” 
sector of Figure 1.2. Rounding out the area economy 
are growing but lower paying sectors such as 
accommodation and food services and retail trade. 

Southwest Virginia has continued to lag the state 
and nation economically. However, significant gains 
have been made on key economic indicators during 
the last decade, and in a clear sense the region has 
begun to turn the corner. The unemployment rate 
in Southwest Virginia has consistently been higher 
than the commonwealth (see Figure 1.6), which has 
among the lowest unemployment rates of states in 

Figure 1.6 Unemployment Rate, United States, Virginia, and Southwest Region 1993-2010
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the country, but the regional unemployment rate 
converged toward the national average of 5 percent 
from 2000 to the beginning of the Great Recession 
in 2007. Although it rose throughout the recession, 
it remained below the U.S. average buffered by a 
more diversified economy and buoyed by a more 
stabilized mining industry facing higher energy 
demand. Per capita income, largely stagnant in the 
1980s into the 1990s has in recent years grown at a 

rate faster than the state and nation (see Figure 1.7). 
Although per capita income remains substantially 
lower than the commonwealth and nation, it has 
grown from a trough of 62.1 percent of the national 
average reached in 2000 to 73.2 percent in 2009. 
This represents the highest level since 1983 (74.1 
percent). This apparent improvement reflects both 
a longer-term exodus of residents as well as recent 
economic resilience. Figure 1.8 shows that the region 
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Figure 1.8 Annual Population Growth Rate, United States, Virginia, and Southwest 
Region, 1969-2009

Source: National Cancer Institute, Surveillance, Epidemiology and End Results (SEER)

Figure 1.7 Per Capita Income (2009 Dollars), United States, Virginia, and Southwest 
Region, 1969-2009
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experienced significant population declines during 
the 1980s and 1990s. While population attrition 
has continued, the trajectory may be leveling out. 

Southwest Virginia’s economic picture closely 
aligns with its social and demographic indicators. 
Table 1.1 compares the demographic characteristics 
of the region with that of Virginia and the U.S. 
Reflecting the large out-migration of younger 
residents, the area’s population is older than both 
Virginia and the U.S. Residents within the 45 and 
older age group constitute nearly 45 percent of the 
population compared to approximately 38 percent 
for the commonwealth and nation. Moreover, the 
under eighteen population is only 20.5 percent 
of the population compared to 23.7 percent for 
Virginia and 24.6 percent for the U.S. The region 

has received relatively little in-migration and as 
a result the population remains overwhelmingly 
white, non-Hispanic. Indeed, many residents 
can trace their roots to Scotts-Irish, English, 
and German migrants who settled the region.

The area’s social and economic achievement 
indicators reflect an aging-in-place population and 
outmigration of younger residents (see Table 1.2). 
The percent of residents over the age of twenty-five 
in Southwest Virginia with less than high school 
education is double (32.2 percent) that of the state 
(14.2 percent) and the United States (15.4 percent). 
The college attainment rate (11.5 percent) is nearly 
one-third of the state rate. The mean household 
income in the region ($41,640) is only roughly 
half that of Virginia ($80,851). However, like 

Table 1.1  Demographic Characteristics, United States, Virginia, and Southwest Region, 
2005-2009.

Percentage of Total Population
 Population Female White Age <18 Age 18-44 Age 45-64 Age 65+

United States 301,461,533 50.7% 74.5% 24.6% 37.5% 25.3% 12.6%
Virginia 7,721,730 50.9% 70.7% 23.7% 38.7% 25.8% 11.8%

  
Southwest Region 206,086 50.3% 95.6% 20.5% 34.7% 29.2% 15.7%

 Buchanan County 23,584 49.6% 95.4% 19.7% 34.9% 31.3% 14.1%
 Dickenson County 16,099 50.9% 97.8% 20.6% 31.7% 31.9% 15.8%
 Lee County 25,001 48.3% 96.3% 20.2% 37.2% 27.8% 14.7%
 Russell County 28,921 51.1% 98.2% 20.2% 33.9% 29.8% 16.2%
 Scott County 22,771 51.6% 97.1% 19.9% 32.0% 29.0% 19.1%
 Tazewell County 44,307 51.4% 95.0% 20.6% 32.8% 30.0% 16.6%
 Wise County 41,715 48.9% 93.0% 21.4% 38.1% 26.8% 13.7%
 Norton City 3,688 54.7% 92.2% 21.8% 34.1% 26.8% 17.2%

Source: U.S. Census Bureau, American Community Survey

Table 1.2 Social and Economic Characteristics, United States, Virginia, and Southwest 
Region, 2005-2009

 

Mean 
Household 

Income
Poverty 

Rate

Less Than
 High School 

Education

High School 
Degree or 
Greater

College
 Degree or 

Greater
United States $70,096 13.5% 15.4% 84.6% 27.5%
Virginia $80,851 10.1% 14.2% 85.8% 33.4%

      
Southwest Region $41,640 19.0% 32.2% 70.8% 11.5%

 Buchanan County $36,231 21.8% 34.9% 65.1% 8.9%
 Dickenson County $37,722 19.0% 32.4% 67.6% 9.9%
 Lee County $38,665 22.7% 28.7% 71.3% 12.0%
 Russell County $40,172 14.4% 29.8% 70.2% 9.5%
 Scott County $41,774 20.1% 28.6% 71.4% 9.5%
 Tazewell County $46,461 15.9% 24.9% 75.1% 14.4%
 Wise County $43,508 20.9% 30.3% 69.8% 11.9%
 Norton City $44,364 25.1% 22.6% 77.4% 19.1%
Source: U.S. Census Bureau, American Community Survey 
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other economic and social indicators, this average 
masks considerable heterogeneity within the region.  
Buchanan County has a mean household income of 
$36,231, while Tazewell County is over $10,000 
higher at $46,461. Lastly, poverty rates in the 
region are significantly higher (19.0 percent) than 
Virginia (10.1 percent) and the U.S. (13.5 percent).

Southwest region residents also trail the state and 
the United States in terms of many health inputs and 
outcomes. One-third of working age adults (21-64 
years of age) report at least one disability compared 
to 17.5 percent for Virginia and 19.2 percent for the 
U.S (see Table 1.3). One-third of Southwest region 
residents are obese, which is higher than Virginia 
(25.5 percent) and the nation (26.9 percent) along 
with the associated higher risk for cardiovascular 
disease and greater incidence of diabetes. As will be 
seen in section four of this study, residents suffer from 
a much higher rate of dental decay and edentulation, 
or tooth loss. They have lower age-adjusted cancer 
death rates than elsewhere in Virginia, but the death 
rate from oral cancers is higher. Interestingly, area 
residents are more likely to be insured than both the 
state and the nation. Even so, many residents have 
difficulty accessing care within the region. The 
region is medically underserved. Seven of the eight 
jurisdictions are designated in whole or part by the 
Health Resources and Services Administration as 
Medically Underserved Areas, five of the eight are 
primary care Health Professional Shortage Areas, and 
seven are Dental Health Professional Shortage Areas.

The Southwest region is an active laboratory 
for economic development experimentation. 
One initiative embraced by regional leadership 
is to stimulate sustainable economic growth by 
marrying job creation, health care investments, 
and human capital improvements. These projects 
have the potential to simultaneously support 
multiple mutually reinforcing goals, including 
higher employment, a better educated workforce, 
and improved health that help support improved 
productivity and a higher quality of life. They also 
may create regional amenities that are important for 
attracting and retaining residents, including youthful 
members of the “creative class” who would work 
in the burgeoning information technology sector 
as well as higher income retirees. The proposed 
Southwest Virginia dental school is one manifestation 
of this economic development philosophy.

Naturally, these efforts involve building public and 
private sector agencies and partnerships across a 
spectrum of disciplines and industries, including 
government, business, health care, education, and 
workforce development. The region is fortunate 
to have a number of planning and economic 
development resources to facilitate this work. The 
Virginia Coalfield Authority provides marketing 
and technical assistance to the region. Virginia’s 
General Assembly established it in the late 1980s 
in order to enhance and diversify the region’s 
economy. The region encompasses two planning 
districts including the Lenowisco and Cumberland 

Table 1.3 Health Characteristics, United States, Virginia, and Southwest Region

 

Health Insur-
ance, Under 65 
Years of Age, 

2007

At Least 
One Disability, 
21-65 years 
of age, 2000

Obesity,
18 Years 

and Older, 
2009

Cancer 
Age-adjusted 
Death Rate, 

2009

Cardiovascular 
Age-adjusted  
Death Rate, 

2009
United States 82.9% 19.2% 26.9%  NA  NA
Virginia 84.9% 17.5% 25.5% 211.7 227.2

     
Southwest Region 86.9% 32.4% 33.7% 175.8 318.1

 Buchanan County 87.2% 39.4% 40.7% 228.2 398.6
 Dickenson County 86.2% 36.5% 30.4% 151.5 252.7
 Lee County 85.8% 34.4% 37.9% 253.1 362.8
 Russell County 87.0% 33.4% 30.3% 218.0 256.0
 Scott County 88.2% 28.6% 7.7% 172.4 249.5
 Tazewell County 85.6% 29.4% 41.3% 207.6 354.6
 Wise County 88.1% 29.5% 36.6% 231.5 331.9
 Norton City 90.8% 33.7% 38.0% 177.9 412.3

Sources: U.S. Census Bureau, Small Area Health Insurance Estimates (SAHIE); U.S. Census Bureau; Centers for Dis-
ease Control and Prevention, Behavioral Risk Factor Surveillance System (BRFSS); Virginia Department of Health
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Plateau Planning Districts and two health districts 
(of the same name and territories) whose directors 
are active and passionate proponents of using 
health care as an economic development tool. 
Workforce and educational assets include two 
community college districts, Mountain Empire 
Community College (covering Dickenson, Lee, 
Scott, and Wise counties, and the City of Norton), 
Southwest Virginia Community College (serving 
Buchanan, Russell, and Tazewell Counties), and the 
Southwest Virginia Workforce Investment Board.  

The Southwest Virginia Health Authority was 
created by the General Assembly in the 2007 for 
the purpose of “enhancing, fostering, and creating 

opportunities that advance health status and 
health related economic benefits.” Its Blueprint 
for Health Improvement and Health-Enabled 
Prosperity forms the strategic plan used to direct 
regional health care investments, including ones 
designed to build the dentist workforce, improve 
oral health outcomes in children, and establish a 
dental school. The University of Virginia at Wise’s 
Healthy Appalachia Institute and Graduate Medical 
Education Consortium as collaborative partners 
provide technical and administrative support to 
these efforts. Lastly, the Tobacco Indemnification 
Commission provided funds for many of the 
region’s economic development projects. 
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SECTION 2
LITERATURE REVIEW

Oral Health

Determinants of Oral Health
There are many factors that ultimately determine 
an individual’s oral health, including oral hygiene 
habits and behaviors, dietary choices, tobacco use, 
genetics, use of dental services, income, tastes and 
preferences, and age. One way to conceptualize 
individual choices about oral health is to use 
Grossman’s (1972) pathbreaking model of health 
outcomes treating individuals as choosing how 
much of their budget of time and money to spend 
on producing health directly, on purchasing medical 
services, and on everything else. Health depreciates 
with age, while education increases one’s efficiency 
at producing health at all ages. In the context of 
oral health, people desire good teeth. Good teeth 
can be achieved via different paths. Individual 
behavior, such as brushing and flossing regularly 
and consuming less sugar, can improve oral health. 
Consumers can purchase good teeth through checkup 
exams, cleanings, fillings and caps for carious 
or decaying teeth, or extraction and replacement 
with bridges and dentures. They can also consume 
other goods, such as fluoridated water or fluoride 
supplements, that improve oral health. How much 
to purchase in the market depends on a variety 
of factors, including the cost of the services, the 
present quality of teeth, tastes and preferences for 
good teeth, age, etc. Applying Grossman’s model to 
oral health, Holtmann and Olsen (1976) found that 
people demand less dental care as the cost of care 
and the time needed to produce oral health increased, 
suggesting people do make trade-offs between 
good teeth, consumption of other goods, and time.  

People vary in their tastes and preferences for good 
oral health outcomes. Studies have found lower 
perceived need for care in rural areas and among 
individuals with a low socioeconomic status, 
which may be due to the social environment and 
expectations for good teeth. Family environment, 
particularly among children, is an important factor 
in health outcomes. Isong et al. (2010) found that 
whether a parent visited a dentist was strongly 

correlated with whether the child also had a dental 
visit. Dye et al. (2011) concluded that mothers with 
caries are significantly more likely to have kids with 
caries, suggesting that poor family eating or oral 
health habits may play a role. Similarly, Martin et al. 
(2008) examined the oral health status of children and 
adults in two rural West Virginia counties and found 
that among children there was a lower recognition 
of need, which could be due to a lower preference or 
expectations of good oral health outcomes. Looking 
at Medicaid programs, Bailit (2010a) found that 
even when states increased children’s Medicaid 
provider compensation to competitive levels, 
utilization rates did not rise to the level of private 
insurance. The lower utilization rates suggest that 
there are significant non-financial barriers among 
low-income populations in seeking dental care, 
which could be interpreted as a lower preference 
for good oral health outcomes or result from  
increased costs of gaining access to dental services.

Age also plays a role in the demand for oral health 
care services. Nationally, the elderly tend to have 
low utilization rates. In 1999, 53.5 percent of adults 
65 and older reported that they had visited a dentist 
in that year, the lowest rate of any adult age group 
(Kiyak and Reichmuth 2005). While costs are a factor, 
even when services are available at a free or reduced 
cost or when insurance is available, utilization only 
increases slightly (Kiyak 1987). Low income and 
less-educated elders have been found to have lower 
expectations of good health in their old age (Kiyak 
and Reichmuth 2005). As a result, they are often more 
accepting of pain as a normal part of aging rather 
than an indicator of the need for oral health care. 

Consequences of Poor Oral Health

Economic Consequences
Oral disease has negative economic consequences for 
both individuals and society. Oral disease increases 
consumers’ direct spending on care and also creates 
indirect expenditures through lost worker hours. 
Expenditures on dental services are expected 
to increase significantly in the coming decade. 
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Between 2010 and 2019, the Centers for Medicare 
and Medicaid Services (CMS) project that annual 
spending on dental services in the United States 
will climb from $107.9 billion to $180.4 billion in 
nominal dollars, a 67 percent increase (DHHS CMS 
2009). These expenditures could be reduced with 
a greater investment in preventive care, including 
better oral hygiene habits, decreased prevalence 
of families consuming unfluoridated water, and 
greater use of dental sealants and fluoride varnish 
(Dasanayake et al. 2003; Quinonez et al. 2006).

Adults also suffer reduced hours of work and 
earnings when burdened with oral disease. Much of 
the loss in hours of work appears to accrue to lower 
income individuals and is often a result of delaying 
treatment until symptoms are severe (DHHS, NIH, 
CDC 2002). Reisine (1988) found that the time 
lost from work was correlated with previous time 
lost, low income, being nonwhite, and having 
poorer oral health. Interestingly, preventative visits 
accounted for the most episodes of lost time, but the 
fewest hours of lost work, suggesting that delaying 
treatment resulted in greater treatment need (Reisine 
and Miller 1985). Not only is there a loss in hours 
worked due to the time needed to receive treatment, 
but poor oral health also appears to affect earnings 
more generally. Glied and Neidell (2010) found that 
the implementation of community water fluoridation 
during childhood increased earnings for women by 4 
percent, but did not have an effect on men’s earnings. 
These findings are consistent with a differing effect of 
physical appearance on earnings of women and men.  

Among children, oral disease is correlated 
with greater absenteeism and poorer academic 
performance (DHHS, NIH 2000). Blumenshine et 
al. (2008) looked at a survey of children in North 
Carolina and found that children with both poor 
oral health and poor overall health were 2.3 times 
more likely to report poor school performance. 
Alternatively, when either oral or overall health 
were poor, there was only a 1.4 times increase in 
poor school performance. Jackson et al. (2011) 
found that children with oral health pain were 
3 times more likely to miss school due to pain 
and that missing school due to pain resulted in 

poorer school performance. On the other hand, 
they found that absence for routine oral care was 
not correlated with poor school performance.

Medical Consequences
Traditionally the consequences of poor oral health 
were viewed in terms of esthetics or localized pain 
and were compartmentalized from overall health. 
Recent research, however, has found numerous links 
from oral health to overall health and well-being, 
including a correlation with general health, nutrition, 
digestion, speech, social mobility, employability, 
self-image and esteem, school absences, quality 
of life, and well-being (DHHS 2000). Both 
bacteria and inflammation resulting from oral 
disease appears to have a negative effect on other 
chronic diseases, such as cardiovascular disease, 
stroke, adverse pregnancy outcomes, respiratory 
infections, diabetes, and osteoporosis (DHHS 2000). 

Oral Health over Time
Over the past few decades, oral health has improved 
dramatically for the average individual in the U.S. 
Adults have fewer dental caries and the elderly are 
less likely to have edentulism (i.e., the loss of some 
or all teeth) and periodontitis (Dye et al. 2007). 
Between 1960 and 1987, White et al. (1995) found 
that the number of children who were cavity free 
increased sharply, those with cavities had fewer 
teeth affected, and the mean number of missing 
teeth and percentage of edentulous adults declined 
substantially. Among the reasons for this general 
trend are increased use of dental care caused by 
expanded dental insurance coverage and higher 
incomes, improved quality of dental care, better 
oral hygiene practices, widespread adoption of 
fluoridation in public water supplies and fluoride in 
dental hygiene products, and greater prevalence of 
sugar substitutes. As a result of general improvement 
in oral health, demand for dental services has shifted 
toward preventive, diagnostic, and cosmetic care and 
away from restorative work (Guthrie et al. 2009). 

Some segments of the population have not benefitted 
from these improving trends. The rate of untreated 
dental disease among low-income children aged 
2 to 5 years is almost 5 times that of high-income 
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children (Vargas et al. 1998). Among 14-year-
old white children, the use of dental sealants, a 
cavity preventative, is almost 4 times that among 
African American children (DHHS 2000). The 
rate of untreated dental disease among American 
Indian and Alaska Native children aged 2 to 4 
years is 6 times that among white children. Oral 
cancer mortality is 2 times higher for male African 
Americans than for male whites (DHHS 2000). 

Rural populations often have poorer oral health 
than their urban counterparts. Among the reasons 
for the disparity are lower rates of dental insurance 
(Vargas et al. 2002) and higher rates of poverty. In 
looking at the effect of insurance status on use of 
dental services, Manski et al. (2002) found that rural 
versus urban status did not add to the precision of the 
model after controlling for other socioeconomic and 
demographic variables. There are also differences 
in culture and environment, which may affect the 
perceived need for dental care (Martin et al. 2008). 
Lower levels of water fluoridation due to reliance 
on wells and small water supplies may also play a 
role (Skillman et al. 2010). Beyond these factors, 
rural populations also must contend with a lower 
per capita supply of dentists and longer distances 
to providers. In 2008, there were 22 non-specialist 
dentists per 100,000 population in rural areas and 30 
per 100,000 in urban areas and a higher proportion 
of rural dentists were over 55 years old (Skillman et 
al. 2010). The findings of Manski et al. (2002) point 
to other socioeconomic and demographic factors 
as being more important than rurality by itself.

Another sub-group with increasing dental 
decay prevalence is young boys. Data from the 
National Health and Nutrition Examination 
Survey (NHANES) revealed that caries have 
increased among both poor and non-poor boys 
aged 2–8 years (45–53 percent and 23–31 percent, 
respectively) and among non-poor (200 percent 
of the federal poverty level (FPL) and higher) 
boys aged 2–5 years (13–21 percent) from 
1988–1994 to 1999–2004 (Dye et al. 2007). The 
increase, particularly among children who are 
not disadvantaged, runs counter to expectations. 
Although further research is needed, one possible 
risk factor that might explain the increase is 

unhealthy eating habits (e.g., non-nutritious snacks, 
sweetened juice drinks, sodas) (Dye et al. 2007).

Determinants of Dental Demand

Private Insurance and Income
In 2004, 53.9 percent of the U.S. population had 
private dental insurance and 11.5 percent had public 
insurance, leaving 34.6 percent without coverage 
at all (Manski and Brown 2007). By reducing the 
out-of-pocket cost of care, dental insurance is an 
important component in the decision to seek dental 
care. Having private dental coverage significantly 
increased the portion of individuals visiting a dentist. 
Among those with private dental coverage 56.9 
percent had a dental visit, while only 31.9 percent 
with public coverage had a dental visit and 26.9 
percent with no dental coverage had a dental visit 
in 2004 (Manski and Brown 2007). Furthermore, 
among people with a dental visit in the last year, 
having insurance was associated with more visits 
per year and higher dental expenditures (Manski et 
al. 2002). However, we would expect some positive 
correlation between dental insurance and utilization 
due to adverse selection. Individuals who expect to 
need dental care are more likely to buy coverage. 

Income is an important component of dental 
utilization. Of those who are poor only 26.5 
percent had at least one dental visit, while the 
rate was 57.9 percent among high-income 
individuals in 2004 (Manski and Brown 2007). 
Higher income families are much more likely to 
have dental coverage. Nonetheless, even after 
controlling for dental coverage, at each family 
income level people without coverage were less 
likely to report a dental visit (Manski et al. 2002). 

Out-of-pocket Monetary Cost 
Not only is having dental insurance important, 
but the generosity of coverage matters. Unlike 
medical insurance, dental care routinely requires 
a substantial out-of-pocket payment. Mueller and 
Monheit (1988) found that the use of dental services 
among non-aged whites increased significantly 
as cost sharing declined. Enrollees in the free 
plan had 34 percent more visits and 46 percent 
higher dental expenses than enrollees in the 95 
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percent coinsurance plan. They also found the mix 
of dental services may be sensitive to the degree of 
cost sharing, where prosthodontics, endodontics 
and peridontics were more responsive to changes in 
coinsurance. In general, insurance had a pronounced 
effect on the use of more expensive dental care, 
almost doubling the likelihood that a user will obtain 
bridgework and increasing the probability of a crown 
by 38 percent. Dental insurance, however, had little 
or no effect on the use of x-rays and dental cleanings.

Evidence from the RAND Health Insurance 
Experiment (HIS), conducted between 1974 and 
1982, found that dental services were significantly 
more responsive to cost sharing than other outpatient 
health services (Bendall and Asubonteng 1995). An 
increase in cost sharing led to a larger percentage 
decrease in use of dental services during the first 
year, but the decrease was less responsive during 
the second year. Furthermore, the response to cost 
sharing was higher for low-income groups than 
for high-income groups (Bendall and Asubonteng 
1995). Subjects younger than 35 on the free 
plan had better oral health than those on the cost 
sharing plans (Bailit et al. 1985). The primary 
effect for the younger individuals appears to be 
on treatment rather than prevention of disease.

Public Dental Insurance and the Dental 
Safety Net
While private dental insurance is clearly linked 
to greater dental utilization, the same trend does 
not exist with public dental insurance. The most 
common form of public dental insurance is 
Medicaid, which typically covers children through 
age 20, although some limited dental coverage is 
available for adults. Medicare for seniors does not 
include dental coverage. Most states have found 
that both enrollment and utilization are low for 
Medicaid dental insurance. Nationally, among the 
children without dental insurance, approximately 
3 million were likely eligible for public insurance 
but had not enrolled (Lewis et al. 2009). Among 
those enrolled, often only 20 to 30 percent of 
children actually receive dental care in a given year.

There are several reasons for the low utilization rates. 
Medicaid reimbursement rates for dentists are, in 

most states, significantly below usual and customary 
dental fees, reducing the number of dentists willing 
to serve Medicaid patients. Dentists also cite 
administrative difficulties (prior authorization and 
eligibility verification) and an excessive number of 
broken appointments as reasons for not accepting 
Medicaid patients (Bailit 2010a). In fact, Medicaid 
utilization rates are typically not related to the 
absolute number of dentists in a county, but rather to 
the number of dentists accepting Medicaid patients 
(Bailit 2010a). This suggests that simply increasing 
the number of providers may not be sufficient to 
increase use of dental services in undeserved areas.

Some states have developed innovative Medicaid 
programs that have dramatically increased 
utilization rates. For example, in 2000, Michigan 
implemented a Medicaid program, Healthy Kids 
Dental, where in select counties a private insurance 
carrier, Delta Dental, administered the program and 
reimbursed dentists at the private rate. The results 
of the program were to increase utilization by 31.4 
percent overall and 39 percent among continuously 
enrolled children (Eklund et al. 2003). Furthermore, 
the program resulted in a substantial increase in 
dental participation and a decline in the distance 
between providers and the children receiving care.

Virginia implemented the Smiles for Children 
program statewide in 2005, which increased 
reimbursements by 32 percent, reduced 
administrative barriers to reimbursement, and 
expanded outreach efforts (DMAS 2010). In the 
first five years this increased provider participation 
from 620 to 1,439 (23 percent of licensed dentists 
in the state) and increased utilization from 29 
percent to 51 percent of children age 3-20 enrolled 
in Medicaid or CHIP (DMAS 2010). These and 
other programs do reveal that states can improve 
utilization rates among Medicaid children with a 
well-structured program and sufficient investment.

Unlike children, adults typically do not have public 
dental insurance available, making them even less 
likely to seek dental care. Looking at both adults and 
children in 2000, Bailit et al. (2006) found that out 
of 82 million low-income, underserved people only 
27.8 percent visited a dentist. The primary sources of 
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care were dental clinics in community health centers, 
hospitals, public schools and dental schools, which 
combined have a capacity to care for 7 to 8 million 
people annually (Bailit et al. 2006). Bailit et al. (2006) 
estimated that the safety net could be expanded by 
10 million people annually by increasing the number 
of community clinics and their efficiency, requiring 
one-year of residency training for students in dental 
schools, and requiring senior dental students and 
residents to work 60 days in community clinics. 
Even with this increase, there would still be a 
significant shortfall in available low-income care.

Time Costs
Time spent travelling to care and waiting on service 
can also reduce utilization. The empirical evidence 
on the importance of these costs is inconclusive 
(Sintonen and Linosmaa 2000). Measuring the 
effects is complicated by the fact that individuals 
often bundle their purchases of dental services with 
other goods and services and that provider prices 
may vary in response to expected wait times (Wade 
and House 2008). Probst et al. (2007) examined 
travel times for dental care and found that rural 
residents traveled 31.4 percent further and the trips 
took longer (27.2 minutes versus 20.7 minutes). By 
comparison, travel time to work was the same for 
rural and urban populations (23.5 minutes). The cost 
of travel time to dentists in rural areas is partly offset 
by the lower opportunity cost of time. Wages, which 
is the opportunity cost of visiting a provider during 
working hours, tend to be lower in rural areas. As 
a result the cost of the extra travel time is at least 
partially offset by the lower opportunity cost of time.

Other Variables
Money is not the only determinant of the demand for 
dental services. Dental anxiety may curtail demand 
for some individuals. Educational achievement 
probably affects awareness of the benefits of dental 
care and may make it possible to lower the costs 
of obtaining dental care. As one would expect, an 
immediate need for care as measured by presence 
of tooth pain or gum bleeding has been found to be 
associated with a greater likelihood to seek care (Yule 
and Parkin 1985).  Less obviously, a very low state of 
dental health may actually lower an individual’s need 
for care. While poorer quality dentition on average 

might indicate greater need for care, lost teeth no 
longer need preventive care and costly restoration 
procedures over an individual’s lifetime. This is 
one reason why studies investigating the effect of 
community water fluoridation on dental demand 
have been inconclusive.  Although fluoridation is 
effective in reducing decay, it results in the retention 
of more teeth, which could increase the need for care 
during a person’s lifetime (Yule and Parkin 1985).

Determinants of Dental Supply
Roughly speaking, the supply of dental services 
can usefully be broken down into three parts: (1) 
the supply of dental professionals, (2) the hours 
those professional choose to work, and (3) the 
mix of services offered by dentists, hygienists, and 
auxiliaries. In the short run, supply of all trained dental 
professionals and the mix of services offered by each 
type of professional is relatively fixed. It takes time 
to gain the required education and begin practicing, 
and the service mix is largely determined by state 
licensing regulations. The third factor, hours worked, 
can respond relatively rapidly to changes in wages.

National Supply of Dentists’ Services 
over Time
Higher wages may induce fairly rapid changes in 
the supply of dentists’ services as some dentists 
postpone retirement or work more hours. On 
the other hand, higher wages could also induce 
some dentists to work fewer hours, choosing to 
substitute leisure for work, a phenomenon referred 
to by economists as a backward-bending labor 
supply curve because increasing wages have the 
unexpected effect of reducing the amount of work 
people are willing to provide. Among dentists, this 
choice to work less as wages rise may in fact be 
occurring at the margin. Dentists work, on average, 
less than 40 hours per week and far fewer hours than 
physicians (Walton et al. 2004). So higher wages 
could actually reduce the services available. In the 
long run, expanding the number of licensed dentists 
will require an expansion of the number of spaces 
available in dental schools either through expansion 
of existing schools or the building of new ones. 

The supply of new dentists into the labor force 
has fluctuated over the past four decades. Dental 
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school enrollment surged during the late 1960s 
through the late 1970s in response to new federal 
funding. Thirteen new dental schools were built 
between 1960 and 1980, and class sizes increased 
at existing schools resulting in a peak of nearly 
5,800 graduates in 1983. Because of declining 
dentist incomes and decreasing applications, several 
dental schools closed from 1986 to 2001, followed 
by a perceived shortage of dentists (Guthrie et al. 
2009). Three new dental schools have opened since 
2009, with at least thirteen more in various stages of 
planning and development. If most of these schools 
are in fact built, we can expect a large increase 
in the number of dentists in the coming decades. 

It is interesting to note that, if dentists are indeed 
on the backward bending portion of their supply 
curve, then increasing the supply of dentists has a 
larger effect on the supply of dental services than 
it does on the supply of dentists. Insofar as the 
added dental graduates drive dentist wages down, 
then, on average, already licensed dentists will 
expand their hours. In this way, each new graduate 
increases the supply of dental services by more than 
their own contribution of hours to the labor force. 

In estimating the supply of dentists needed in coming 
years, changes in productivity should also be taken 
into account. Beazoglou et al. (2002a) estimated 
dental productivity from 1960 through 1998 and 
found significant fluctuations in productivity over 
the period, ranging from an increase of 3.95 percent 
annually from 1960 to 1974, 0.13 percent from 1974 
to 1991 and 1.05 percent growth annually from 
1991 to 1998. The authors reasoned that the first 
increase was due to the use of high-speed drills and 
more auxiliaries, while the 1991 to 1998 increase 
was likely due to general economic expansion 
and the further increase in auxiliary employment.

The composition of the dentist workforce can also 
influence the supply of services. Studies have 
found differences in hours worked between male 
and female dentists, as well as differences by 
the age of the dentist. Walton et al. (2004) found 
that older dentists, particularly males, worked 
fewer hours. Having children reduced the hours 
worked among female dentists. Brown (2005) 

found that men and women are equally productive 
on a per hour basis, but women work part-time 
twice as often, at least up through age forty-five.

Funding Dental Education
States have traditionally played a major role in 
funding dental education as a means to increase the 
supply of dentists in the state. In 2000, 36 states had 
public dental schools, providing an average subsidy 
of $49,347 per dental student (Bailit and Beazoglou 
2003). The effect of the subsidy, however, is not clear.  
Bailit and Beazoglou (2003) found that the level of 
state support for dental education actually had a 
negative impact on supply, while the presence of a 
dental school had an insignificant effect. They argued 
that dentists locate primarily on the basis of demand 
for their services and, to a lesser extent, on where they 
were raised. Their study did not examine whether 
states increase dental funding because  there are low 
numbers of dentists. Using a single cross-section of 
states, this could make it appear like higher funding 
reduces the supply of dentists. Resolving this issue 
will require observations over time as well as space. 

Licensure and Regulation
Occupational licensure has been shown to be an 
important source of variation among states in the 
supply of dentists, other dental professionals, and 
dental services. Each state sets its own licensure 
requirements for both new dentists and for those 
moving into the state. Licensed dentists who wish 
to move to a new state, must obtain a license in that 
state. This process can be facilitated if states have 
reciprocity agreements, in which state dental licensing 
agencies agree to recognize the validity of each 
other’s license, or if they have licensure by credential, 
in which states will grant licenses to practicing 
dentists who have met certain criteria, such as being 
in continuous practice for a specified period of time.

There are both benefits and costs to occupational 
licensure. On the one hand, licensure is intended 
to reduce uncertainty for consumers by ensuring 
a minimum level of competency (Arrow 1971) or 
through greater standardization in care (Benham 
1980). On the other hand, licensing may increase 
cost and reduce supply by limiting entry into 
a market (Kleiner 2006). Licensing can also 
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reduce quality by screening out the most qualified 
individuals. Individuals with a high opportunity 
cost may opt not to enter a profession because 
of the high cost of obtaining a license (Ballou 
and Podgursky 1998). An example is the case of 
teachers, where the large upfront cost of acquiring 
a teaching license may discourage entry of high-
quality potential teachers who have many outside 
opportunities (Ballou and Podgursky 1998).

Several studies of dentistry have examined the 
net effect of licensure on the quality of oral 
health outcomes, prices, and supply of dentists. 
Looking at quality, Kleiner and Kudrle (2000) 
used dental records from U.S. Air Force enlistees 
and found that stricter regulation had no effect 
on overall quality of outcomes. Kleiner (2006) 
used the same data and found that, for recruits 
with insurance, there was lower untreated dental 
deterioration in high regulation states, but for 
individuals without dental insurance, there was 
no statistical impact of licensure on outcomes. 
These results suggest that individuals who face a 
lower perceived price due to insurance or higher 
income are better off in states with more regulation.

In terms of price and supply, Kleiner and Kudrle 
(2000) found that restrictive licensing raises prices for 
consumers and earnings of dentists. They estimated 
that a state that increased from low or medium to 
high restrictiveness could expect an 11 percent 
increase in the price of dental services. Shepard 
(1978) found that reciprocity restrictions resulted 
in 15 percent higher prices for dental services. 
Similarly, Boulier (1980) observed that lack of 
national reciprocity restricted migration and resulted 
in a loss in consumer welfare. Conrad and Sheldon 
(1982) found that restrictions on the number of 
branches of a dental practice and on the use of dental 
hygienists each result in a 4 percent increase in price.

Distribution of Dentists within the State
Where dentists settle within the U.S. depends in 
large part on the size of the state’s population and 
the state’s per capita income, both of which are 
correlated with the number of dental providers 
(Bailit and Beazoglou 2003). Whether students 
return to the state where they are from is less clear. 

Bailit and Beazoglou (2003) found that the number 
of students from a state enrolled in dental school 
was correlated with an increased supply of licensed 
dentists in the state, suggesting that many students 
return to their state of origin to practice. This finding 
is contradicted by Bound et al. (2004), who found 
that in the health care sector, there was virtually no 
relationship between the state of degree production 
and employment. They find that the production 
of medical degrees tended to be concentrated 
in large, densely populated states and that MDs 
disperse across the country after degree completion.

A separate issue from the total number of dentists in 
a state is how they are distributed within the state. 
A number of studies have examined programs to 
increase the recruitment of health care professionals 
into rural and underserved areas, thereby creating a 
more equal distribution of providers throughout a 
state. Distribution of providers has been studied more 
thoroughly in the context of physicians than dentists, 
although many of the findings can be applied to the 
dental profession. Brooks et al. (2002) conducted a 
review of the literature and found that, for medical 
students, having a rural upbringing and specialty 
preference for rural practice mattered. For schools 
a commitment to rural curriculum and rotations 
were the most significant factors in encouraging 
graduates to locate in rural areas. Similar results 
were found when UCLA/ Drew Medical Education 
Program students participated medical rotations in 
South Los Angeles, an impoverished urban area (Ko 
et al. 2007). Following the program, 53 percent were 
located in an impoverished or rural area after 10 
years, compared with 26 percent of UCLA graduates, 
even after controlling for race and ethnicity.  

  
Applying these results to dental education, a recent 
national demonstration project involving 15 schools 
set out the goals of increasing senior students’ time 
providing care to underserved patients, educating 
students to treat underserved populations, and 
expanding enrollment of underrepresented minority 
(URM) students (Formicola et al. 2009). During the 
project, the quantity of time spent in community 
settings increased from 10 to 50 days, the 
participating schools developed courses in cultural 
competency and public health, and enrollment 
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of underrepresented minorities increased. In 
community settings, students were able to see 6-
8 patients, compared to 2-3 in traditional clinic 
settings. Davidson et al. (2011) compared the public 
service plans of seniors who had gone through the 
pipeline program with those who had not. They 
found that support from a government sponsored 
loan repayment program was the most significant 
predictor of plans to go into public service. 
Alternatively, increasing educational debt was the 
most significant barrier to public service career paths.

The pipeline schools used a variety of strategies to 
recruit URM students (Formicola et al. 2009). Some 
schools formed collaboratives to work together 
in recruitment efforts. Schools with few URM 
students hired experienced personnel to head up 
their diversity initiatives. Some other approaches 
included summer enrichment programs for promising 
college students, post baccalaureate programs for 
students whose academic record was not strong 
enough to be admitted directly, development 
of new recruitment materials, modifications to 
admissions that looked at students’ whole records 
for admissions, and mentoring programs with 
minority dental associations. The result was an 
increase of 54.4 percent in URM representation 
compared with 16 percent in non-pipeline schools 
(excluding the pipeline schools that traditionally had 
large URM representation) (Formicola et al. 2009).

Dental Auxiliaries, Mid-level Providers, and 
Other Providers of Oral Health Services

Types of Oral Health Providers
There are a variety of dental auxiliaries and other 
health professionals that provide oral health services, 
and several new categories of professionals are in 
various stages of development. Like dentists, dental 
auxiliaries and other health professionals are regulated 
at the state level, resulting in a wide regional variation 
in requirements for entering the profession and in the 
scope of practice, that is, in the set of functions that 
can be performed under a given license. Table 2.1 
summarizes the training and licensure or certification 
typically required and the functions typically 
performed by the most common dental auxiliaries. 
Dental hygienists focus on preventive care. Dental 
assistants provide more direct aid, working along 
side the dentist. Most states have enacted provisions 
to permit expanded-function dental assistants, 
which allows them to conduct more tasks after 
obtaining additional certification. Dental laboratory 
technicians alternatively often work independently 
filling prescriptions by dentists for dental prosthetics. 

Beyond these standard auxiliaries, individuals may 
receive oral health care from other providers (see 
Table 2.2). Primary care physicians, for example, 
contribute to their patients’ oral health care through a 
number of possible interventions including screening, 

Table 2.1 Types of Dental Professions, Required Education and Licensure

Profession
Typical 

Education/ Training
Licensure/

 Certifi cation Typical Functions*
Dental Hygienists 2-4 years License Preventive oral health services, including oral 

prophylaxis and dental hygiene education 
services

Dental Assistants On-the-job or 1-year program No (certifi cation 
optional in most 
states)

Prepare equipment, update patients’ records, 
work along side dentists during procedures, 
remove sutures, apply topical anesthetics 
or cavity-preventive agents, remove excess 
cement during fi lling processes

Expanded Function
   Dental Assistant

Graduate from an ADA accredited 
dental assisting program, pass a 
comprehensive written and clinical 
exam, and maintain their license.

Certifi cation Additional tasks may include coronal polish-
ing and restorative dentistry functions

Dental Laboratory
  Technician

On-the-job or 2 year accredited 
program.

No (certifi cation 
optional in most 
states)

Creates dentures, bridges, crowns and orth-
odontic appliances by following a dentist’s 
written instructions

* See Bureau of Labor Statistics, Occupational Outlook Handbook 2010-11, available at http://www.bls.gov/oco accessed 
April 10, 2011. See also the American Academy of General Dentistry, Defi nition of Mid-level Providers, available at http://
www.agd.org/fi les/webuser/website/advocacy/defi nitionsmidlevelproviders.pdf accessed April 12, 2011.
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counseling, referral to dentists, application of 
fluoride varnish, and the provision of supplemental 
fluoride. Lewis et al. (2009) analyzed a national 
survey and found that while more than 90 percent 
of pediatricians said they should examine teeth for 
caries and to educate families, only 54 percent did 
so on more than half for their patients between the 
ages of 0-3. Only 4 percent of pediatricians regularly 
applied fluoride varnish (Lewis et al. 2009). The 
most common barrier cited was lack of training.

Dental therapists are less widespread in the U.S., 
despite being common in more than 50 countries 
worldwide (Wetterhall et al. 2010). As of 2011, 
only Minnesota and some remote parts of Alaska 
permitted dental therapists. A recent study of 
the safety and effectiveness of dental therapists 
in Alaska found that dental therapists exercised 
good judgment, provided appropriate care, and 
patient satisfaction was high (Wetterhall et al. 
2010). There are proposals to create additional 
oral health providers, such as the advanced dental 
hygiene practitioner, pediatric nurse practitioners, 
and community health coordinators. The ultimate 
effect of these new practitioners remains to be seen.

The services provided by dental auxiliaries can 
either be complements or substitutes to services 
provided by dentists. As complements, dental 
auxiliaries increase the productivity of dentists by 
allowing dentists to specialize in the more complex 
tasks that require their specialized training. For 
example, dental hygienists who conduct teeth 
cleaning services allow dentists to focus on more 
complex restorative care. Alternatively, auxiliaries 
may be substitutes to dentists, providing services 
also provided by dentists. For example, in some 
limited settings where dental hygienists can perform 
a large number of tasks independently from dentists, 
the tasks they perform may be substituting for work 
that dentists would perform, thereby reducing the 
demand for dental services. A recent unpublished 
study, Beazoglou et al. (2009) found that among 
Colorado dentists, those who delegated more 
functions to expanded function dental assistants and 
used dental hygienists to provide local anesthesia 
served more patients, had higher gross billings, and 
higher net incomes. That study suggested that the 
auxiliaries employed by dentists were complements 
to the dentists, increasing dental productivity.

Table 2.2  Alternative Types of Oral Health Providers, Required Education and Licensure
Typical education/ 

training
Licensure/ 
certifi cation Typical Functions*

Primary Care 
   Physicians

MD No additional requirement 
beyond medical degree

Check-up, referral, fl uoride varnish

Dental Health Aide 
   Therapist

Bachelor of Science; 
Students who have 
completed a Bachelor 
of Science or  Arts 
degree may pursue 
a Master of Dental 
Therapy.

Certifi cation (Alaska)/ licen-
sure (MN)

Fluoride treatments, sealants, x-rays, 
gingival scaling, prophylasis, restora-
tions, stainless steel crowns, extractions

Advanced Dental 
  Hygiene Practitioner

2-year Masters 
Degree

License Comprehensive preventative, man-
aged care for referred peridontal 
pateints, prophylasis, restorations, 
simple extractions

Community Dental 
  Health Coordinator - 
  developed by the ADA

18-month training 
program

Educate community members and 
link underserved individuals with oral 
health care

* See Bureau of Labor Statistics, Occupational Outlook Handbook 2010-11, available at http://www.bls.gov/oco accessed 
April 10, 2011. See also the American Academy of General Dentistry, Defi nition of Mid-level Providers, available at http://
www.agd.org/fi les/webuser/website/advocacy/defi nitionsmidlevelproviders.pdf accessed April 12, 2011.
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Dental Hygienists 
State dental boards are typically responsible for 
regulating the dental hygiene profession, making 
dental hygiene the only licensed profession regulated 
by another profession. States vary significantly in 
both their entry requirements, including what is 
required to obtain a licensure by credentials (ADHA 
2011a), and in their scope of practice restrictions 
(ADHA 2011b), which range from allowing only 
basic teeth cleaning and polishing services to 
conducting more complex or potentially hazardous 
procedures, such as administering anesthesia and 
conducting restorative functions. States also regulate 
the level of supervision required by dentists, ranging 
from direct supervision to complete autonomy.

The consequence of restrictive scope of practice 
regulations is to increase the demand for dentists, 
while under-utilizing hygienists (DeVany et al. 1982). 
A Federal Trade Commission (FTC) study estimated 
that the price effects of state-imposed restrictions 
on the number of dental auxiliaries that dentists are 
permitted to employ or the functions hygienists can 
perform resulted in a 7 to 11 percent increase in prices, 
which cost consumers approximately $700 million 
in 1982 (Liang and Ogur 1987). In 2003, the FTC 
issued a complaint against the South Carolina Dental 
Board for prohibiting hygienists from providing 
teeth cleaning services to Medicaid children without 
a prior dental exam in a public health setting. The 
case was eventually settled against the dental board. 
The restrictions dentists have placed on hygienists 
suggest that dentists view expanded dental hygiene 
services as a substitute for dental services. What 
evidence we have suggests that hygienists may 
also serve as a complement to dentists, allowing 
dentists to specialize in more complex procedures.
The consequence of regulations restricting the use 
of hygienists and other mid-level providers is often 

to eliminate the lower-cost, lower-quality segment 
of the market. The elimination of the lower-cost 
market segment is troubling when it serves to 
prevent lower-income individuals from purchasing 
important services and simply forgo treatment 
that would improve health outcomes. Researchers 
have found a negative correlation between 
restrictive dental hygiene regulations and dental 
hygienist salaries, dental office visits, hygienist 
employment levels and, ultimately, access to oral 
health care (Wing et al. 2005; Wanchek 2010).

Conclusion
Oral health has generally been improving in the 
U.S., along with increased utilization and per 
capita spending on dental care. The improvements, 
however, have not been evenly distributed, with 
tooth decay continuing to be a major problem among 
low-income, rural, and minority populations. There 
are both economic and medical consequences of 
poor oral health, yet the solutions for improving oral 
health outcomes are far from clear. Private insurance 
and income are both strong predictors of demand 
for dental services. Public insurance for low-income 
children has typically not been very effective at 
increasing utilization rates, although Virginia’s 
Smiles for Children program is an exception since 
it has resulted in impressive gains in utilization 
rates. Adults, however, are still left with few lower-
cost options. The general availability of oral health 
services is likely to increase in the coming decades. 
The supply of dentists at the national level is predicted 
to increase with a number of dental schools opening or 
scheduled to open in the near future. Dental auxiliaries 
and other oral health providers have the potential 
to further expand the services available to low-
income individuals. We do not know to what extent 
the increased supply of dentists and the increased 
use of auxiliaries will reach those most in need. 



27

SECTION 3
ORAL NEEDS ASSESSMENT

Child Oral Health Outcomes
A variety of evidence suggests that both children 
and adults in Southwest Virginia experience 
relatively poorer oral health outcomes than either 
the state or national average. As our review of 
published studies demonstrates, many factors 
influence oral health outcomes, including oral 
hygiene habits, utilization of dental care, education, 
and socioeconomic status. Leaving aside the many 
potential causes, this section focuses on what we 
know about oral health outcomes, access to care, and 
utilization of dental services in Southwest Virginia.

Third-grade Survey
The best evidence on oral health outcomes among 
children in the region comes from the Virginia 
Department of Health (VDH) statewide screening 
of 8,000 third graders. The survey conducted in 
the spring of 2009 found that, by every measure, 
children in Southwest Virginia had poorer oral 
health outcomes by statistically significant margins 
(see Table 3.1). A clinical screening found that, 
statewide, 15.4 percent of children had untreated 
caries, while 29.2 percent of children in the 
Lenowisco health district and 46.9 percent in the 
Cumberland Plateau health district had untreated 
caries. Children in need of early or urgent care was 
higher in the region with 28.6 percent in Lenowisco 
and 42.6 percent in Cumberland Plateau compared to 
13.5 percent statewide. Children with treated caries 
were also higher in this region, with 54.3 percent in 
Lenowisco and 62.3 percent in Cumberland Plateau 
compared to 47.4 percent across Virginia. These 
results provide fairly clear evidence that throughout 

Southwest Virginia, and in Cumberland Plateau in 
particular, children have poor oral health outcomes.

The number of children who qualify for free and 
reduced price lunches and poverty rates provides 
indirect evidence for oral health outcomes. Children 
eligible for free or reduced price school lunches are 
twice as likely to be in need for urgent dental care than 
children who do not qualify (Virginia Department of 
Health 2010). In 2009, over 52 percent of children 
in Southwest Virginia were eligible for the reduced 
or free lunch program, compared to 37 percent in 
Virginia and 45 percent in the U.S. (see Table 3.2). 
In fact, every county in the region has a higher rate 
than Virginia or the nation, with Lee and Buchanan 
Counties having particularly high rates at 63 percent 
and 67 percent respectively. These high rates help 
to explain the findings of the third-grader study.

Table 3.1 - Dental Health Indicator Summary, 3rd Grade Public School Children 2009, Vir-
ginia and Southwest Region

Area Number Untreated Caries Treated Caries
Caries 

Experience Sealants
Need Early or 
Urgent Care

Percent Percent Percent Percent Percent
Statewide 7,838 15.4% 40.1% 47.4% 49.4% 13.5%
Lenowisco 129 29.2% 54.3% 69.6% 42.2% 28.6%
Cumberland Plateau 53 46.9% 62.3% 84.7% 44.6% 42.6%
Source: Virginia Department of Health, Clinical Screening.

Table 3.2 Free and Reduced Lunch Eligibil-
ity, United States, Virginia, and Southwest 
Region, 2009
Area Eligibility Percentage
United States 45.2%
Virginia 37.0%
Southwest Region 52.2%
  Wise County 52.3%
  Tazewell County 50.8%
  Lee County 63.1%
  Norton City 54.6%
  Scott County 56.0%
  Russell County 51.6%
  Buchanan County 66.7%
  Dickenson County 53.0%
Source: Virginia Department of Education and the Na-
tional Center for Education Statistics
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Access to Care and Utilization among 
Children

Dental Insurance
The parent questionnaire from the third-grade 
survey along with Medicaid data indicate that 
the percentage of children with dental insurance, 
including publicly-provided Medicaid insurance, 
is actually higher in Southwest Virginia than in 
the rest of the state. The parent questionnaire 
found that 87.5 percent of children in Lenowisco 
and 88.6 percent of children in Cumberland 
Plateau had dental insurance, compared 
with 84.8 percent statewide (Table 3.3). 

The relatively higher percentage of children with 
dental insurance is consistent with more children 
qualifying for Medicaid in the 
region due to the high poverty 
rates. In Virginia, children age 1-
5 are eligible for Medicaid if they 
are at or below 133 percent of 
the federal poverty level (FPL). 
Children age 6-19 are eligible if 
their family income is at or below 
100 percent of the FPL. The 
dental insurance under Virginia’s 
State Children’s Health Insurance 
Program (SCHIP), called Family 
Access to Medical Insurance 
Security (FAMIS), also provides 
dental insurance and applies to 
children ages 6-19 whose families 
are at or below 133 percent of the 
FPL. In terms of eligibility, an 
estimated 26 percent of children 
under 21 in Southwest Virginia 
are below the poverty level and another 26 percent 

are between 100 percent and 200 percent of the 
federal poverty level. Alternatively, in Virginia 
only 14 percent are below the poverty level and 
another 17 percent are between 100 percent and 
200 percent of the poverty line (see Table 3.4). 

Not only are more children eligible for Medicaid 
in Southwest Virginia, but also Medicaid has 
in fact enrolled a significantly higher portion 
of eligible children in this region than the rest 

of the state. Medicaid enrollment rates in state fiscal 
year 2009 were approximately 49 percent (20,799 
children) of all children in the region, compared to 16 
percent (298,734 children) in Virginia overall.1 The 
high rates are a result both of the high poverty rates 
in the area and outreach efforts to enroll children 
in Medicaid. Thus, the parental questionnaire and 
Medicaid enrollment rates both point to relatively 
high rates of insurance in the Southwest region.

Access to Medicaid Providers 
Even with high rates of insurance, children could still 
experience poor access to care if dentists in the region 
do not accept Medicaid patients. The ability to find 
a Medicaid provider in the region does not appear 
to be a severe problem. According to the parental 
questionnaire, parents unable to get care for their 
children ranged from 7.1 percent in Cumberland 

1 Medicaid data from DMAS - SFY2009, Census data from 
calendar year 2009.

Table 3.3 Dental Insurance, 3rd Grade Public School 
Children 2009, Virginia and Southwest Region

Number
With Dental 
Insurance

Unable to Get 
Dental Care

Percent Percent
Statewide 7,838 84.8% 10.9%
Lenowisco 129 87.5% 11.6%
Cumberland Plateau 53 88.6% 7.1%
Source: Virginia Department of Health, Parent Questionnaire

Table 3.4 Children Under 21 Years in Poverty Relative to the 
Federal Poverty Level (FPL), 2005-2009

Virginia Southwest Region
 Number Percent Nnumber Percent

Poor 291,239 14.0% 12,485 25.5%
Low income 355,588 17.1% 12,608 25.8%
Middle income 200% 
- 300% FPL 363,436 17.5% 11,282 23.0%

Middle income 300% 
- 400% FPL 302,371 14.6% 6,093 12.4%

High income 763,987 36.8% 6,480 13.2%
Total 2,076,621 48,948
Source: U.S. Census Bureau, American Community Survey (ACS); Public Use 
Microdata Sample (PUMS); Total population in Southwest Virginia based on 
ACS 2005-2009; PUMA population weights were used to assign PUMA totals to 
SWVA.
Poor = persons in families at 100% of the poverty line of less; Low income = 
100% to 200% of the poverty line; Middle income = 200% to 400% of the poverty 
line; over 400% of the poverty line.
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Plateau to 11.6 percent in Lenowisco, while the 
statewide average was 10.9 percent (see Table 3.3). 
The rate in Cumberland Plateau was significantly 
lower than the statewide average, while the rate in 
Lenowisco did not differ statistically from the state 
average. The ability to find a provider is also consistent 
with the dramatic expansion of Medicaid providers 
under Virginia’s Smiles for Children Medicaid 
program, which has more than doubled the number 
of providers accepting Medicaid patients statewide. 

The data on treated caries from the third-grade 
survey and perceived access to care from the 
parental questionnaire is consistent with the Dental 
Needs Assessment Survey conducted by the Center 
for Economic and Policy Studies (see Appendix 
A.3 for survey methodology, Appendix A.4 for 
survey instrument, and Appendix A.5 for complete 
tabulated results). Dentists in Southwest Virginia 
reported that on average 16.3 percent of their patients 
were Medicaid recipients compared to only 4.3 
percent of dentists statewide (Question 23). The 
difference was statistically significant despite the 
small sample of the survey. Although the survey 
did not distinguish between children and adults, 
most Medicaid services are provided to children.

 
Utilization of Services
While insurance and access to care do not appear 
to be major problems in Southwest Virginia, 
evidence on actual utilization of dental services is 
more ambiguous. The parental questionnaire from 
the third grade survey indicated that utilization 
of dental services by those with insurance is a 
serious problem. The parent questionnaire solicited 
information on the length of time since last visit 
and the reason for the last visit (see Table 3.5). In 
Lenowisco and Cumberland Plateau, 74.9 percent 

and 70.3 percent had a dental visit in the past 
year, respectively, which was significantly lower 
than the statewide average of 82.1 percent of third 
graders that had a visit. Alternatively, statewide 
6.2 percent of third graders had not been to a 
dentist in at least three years, while in Lenowisco 
9 percent and in Cumberland Plateau 10.6 percent 
had not had a dental visit in at least three years.

Not only is there less utilization of dental services, 
but the reason for a dental visit also tended to be 
different in Southwest Virginia than statewide. 
Statewide 82.8 percent of third graders went in for 
an exam, checkup or cleaning for their last dental 
visit, while only 66.8 percent in Lenowisco and 
76.9 percent in Cumberland Plateau went in for an 
exam, checkup or cleaning. Statewide 17.2 percent 
of third-graders went in for treatment, rather than 
an exam or checkup, for their last dental visit, 
while 33.2 percent in Lenowisco and 23.1 percent 
in Cumberland Plateau went in for treatment. Thus, 
the evidence from the third-grade survey builds a 
picture of a lower use of preventive dental services 
despite high rates of perceived access to care.

On the other hand, if we look at Medicaid utilization 
rates we obtain a different picture of Southwest 
Virginia. Virginia reformed its Medicaid program in 
2005, implementing Smiles for Children. The reforms 
included increasing dental care reimbursement rates 
by 30 percent, resulting in fees that are 62 percent 
of commercial fees, simplifying reimbursement 
procedures, and establishing a Dental Advisory 
Board to guide changes.2 The result has been a 
substantial increase in utilization rates across the 
state from approximately 30 percent to 50 percent. 

2 DMAS 2010; conversation with Dan Plain, Dental Program 
Manager, Smiles for Children, DMAS.

Table 3.5 Dental Service Utilization, Virginia 3rd Grade Public School Children 2009, Vir-
ginia and Southwest Region

District Number Length of Time Since Last Visit Reason for Last Visit
Less than One 

Year Ago
1-3 

Years Ago
More than 3 

Years or Never
Exam, Checkup 

or Cleaning
For Planned or 

Emergent Treatment
Percent Percent Percent Percent Percent

Statewide 7,838 82.1% 11.7% 6.2% 82.8% 17.2%
Lenowisco 129 74.9% 16.1% 9.0% 66.8% 33.2%
Cumberland Plateau 53 70.3% 19.2% 10.6% 76.9% 23.1%
Source: Virginia Department of Health, Parent Questionnaire.
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Within Southwest Virginia during SFY 2009, 52 
percent (10,867) of children ages 3-20 on Medicaid 
utilized dental services in the previous year.3 Given 
the high rates of Medicaid enrollment in the region 
(49 percent), this suggests that approximately 
25 percent of all in the region children utilized 
Medicaid dental services in the previous year. 
Medicaid utilization, combined with the higher 
Medicaid enrollment in the region, suggests that 
many children in the region are using dental services. 

Adult Oral Health and Utilization of Dental 
Services

Southwest Virginia Utilization
Adults in Southwest Virginia appear to have lower 
utilization rates than the state average. The best 
evidence of adult oral health outcomes and service 
utilization is from the Behavioral Risk Factor 
Surveillance System (BRFSS). Using a five-year 
moving average to reduce fluctuations due to small 
samples, BRFSS data reveals that in Southwest 
Virginia adults who had visited a dentist or dental 
clinic within the past year for any reason ranged 
from 52.7 percent to 60.1 percent, without any 
clear trends between 1991 and 2008 (see Table 
3.6). Over the same period, Virginia’s utilization 
rate ranged from 70.7 percent to 76.4 percent of 
adults with a dental visit. The national rate fell in 
between, ranging from 69.8 percent to 71.3 percent.

In a supplemental section of the BRFSS, Virginia 
collected additional information on dental visits. 
These supplemental data revealed that adults in 
Southwest Virginia were less likely to have had dental 
visits in the past year and more than twice as likely 
to have not had a dental visit in more than five years 
(see Table 3.7).  In 2008, 17.7 percent of adults had 
not had a dental visit in the past five years compared 
to 7.5 percent of adults statewide. Similar differences 
are observed with teeth cleaning, with far fewer adults 
having had their teeth cleaned recently in Southwest 
Virginia than in Virginia (see Table 3.8). In fact 
only around half of adults have their teeth cleaned 
regularly in Southwest Virginia during most years, 
while Virginia’s rate is between 70 and 75 percent.

3 Information obtained from Lisa Bilik, Dental Contract 
Monitor, DMAS

Southwest Virginia Outcomes
BRFSS also provides information on oral 

health outcomes among adults. The good news for 
Southwest Virginia is that the percent of adults who 
have had no permanent teeth removed has generally 
been increasing over the past fifteen years. Although 
the data fluctuates from year-to-year, using five-
year moving averages, 37.7 percent of adults had no 
permanent teeth extracted from 2004-2008, which 
is an improvement over 27.1 percent of adults from 
1995-1999 (see Table 3.9). If we look at adults 
who have had all their teeth removed we see more 
volatility, fluctuating between 14.3 and 20.9 percent, 
but the trend is still favorable. Time will tell whether 
the recent drop is the start of a longer-term trend. If 
we look at the intermediate groups, those who have 
lost 6 or more but not all, have been declining, while 
those with 5 or less teeth extracted has been relatively 
stable since 1996. Thus, it appears that while much 
of the population has seen an improvement in oral 
health, there is another segment of the population 
with poor oral health that has not seen significant 
gains. 

Table 3.6  Percentage of Adults who Visited 
Dentist or Dental Clinic in Last Year*, U.S., 
Virginia, and Southwest Region, 1995-2008

Year
United 
States Virginia Southwest

Southwest 
(5-year Moving 

Average)
1995 N/A 73.3% 57.5% --
1996 N/A 72.7% 61.5% --
1997 N/A 70.7% 56.7% --
1998 N/A N/A N/A --
1999 69.8% 73.7% 57.6% 58.3%
2000 N/A 72.3% 44.6% 55.1%
2001 N/A 73.1% 51.8% 52.7%
2002 70.9% 71.1% 57.4% 52.9%
2003 N/A 71.2% 60.2% 54.3%
2004 70.8% 73.5% 64.7% 55.7%
2005 N/A 74.7% 66.6% 60.1%
2006 70.3% 73.6% 46.1% 59.0%
2007 N/A 76.4% 52.8% 58.1%
2008 71.3% 75.2% 60.1% 58.1%
Sources: Virginia Department of Health; Centers for 
Disease Control and Prevention (CDC), Behavioral Risk 
Factor Surveillance System Survey Data.
* Denominator excludes missing, don’t know and refused.
N/A = Not available.
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national average. Since oral health declines with age, 
other things equal we would expect poorer oral health 
outcomes in Southwest Virginia. Unfortunately, 
there is insufficient data from the BRFSS survey 
in Southwest Virginia to stratify the data by age 
group in order to get a more accurate comparison.

Virginia also asked some additional BRFSS 
questions that reflect oral health outcomes during 
selected years. In 2007, Virginia asked adults 
whether their gums bled when they brushed 
their teeth (see Table 3.11). The percent that said 
“always” was twice the rate in Southwest Virginia 
(5.7 percent) than statewide (2.6 percent), although 

In comparison, Virginia’s average number of 
teeth extracted shows consistent improvements in 
all categories. People with no teeth extracted has 
improved from 50.7 percent in 1995-1999 to 58.8 
percent in 2004-2008. The percentage that has had 
some or all teeth extracted has consistently declined. 
The U.S. average tends to fall in between Virginia 
and Southwest Virginia. In 2008, 58.7 percent of 
the residents in Southwest Virginia had at least one 
permanent tooth removed, while less than half of 
adults in Virginia (39.7 percent) or the U.S. (43.9 
percent) had any teeth extracted (see Table 3.10). 
One reason for the higher Southwest Virginia rates is 
the older regional population compared to the state or 

Table 3.7 Length of Time Since Last Dentist or a Dental Clinic Visit*, Percentage of Total, 
Virginia (VA) and Southwest Region (SW), 2000 - 2008

Year
Within the Past 

Year**
One to Two 

Years
Two to Five 

Years
More than Five 

Years
Never Had a 
Dental Visit

VA SW VA SW VA SW VA SW VA SW
2000 70.8% 43.7% 11.4% 26.7% 7.0% 11.2% 10.5% 18.4% 0.4% 0.0%
2001 71.9% 51.8% 11.7% 22.5% 7.4% 10.0% 8.5% 15.0% 0.5% 0.7%
2002 69.9% 55.8% 13.1% 14.3% 8.0% 12.1% 8.6% 17.5% 0.5% 0.4%
2003 70.3% 59.2% 12.6% 10.3% 8.0% 10.2% 8.6% 19.6% 0.5% 0.7%
2004 72.8% 64.6% 10.7% 7.8% 7.3% 11.2% 8.6% 16.3% 0.6% 0.1%
2005 73.8% 64.7% 10.2% 12.3% 7.7% 9.5% 7.9% 13.2% 0.4% 0.3%
2006 72.4% 45.0% 10.4% 17.4% 8.8% 16.1% 8.0% 20.4% 0.3% 1.1%
2007 76.0% 51.2% 10.2% 16.3% 6.3% 10.4% 6.2% 17.2% 1.2% 4.8%
2008 74.2% 60.1% 9.1% 9.4% 8.1% 12.2% 7.5% 17.7% 1.0% 0.7%
 Sources: Virginia Department of Health; Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor Sur-
veillance System Survey Data. 
* Denominator excludes missing, don’t known and refused.; numerator includes visits to dental specialists.
** Results differ from the main BRFSS survey (Table 3.6) because the sample for the supplements was different in some localities

Table 3.8 Length of Time Since Last Teeth Cleaning by a Dentist or Dental Hygienist*,
 Percentage of Total, Virginia (VA) and Southwest Region (SW), 2000 - 2008

Year
Within the Past 

Year
One to Two 

Years
Two to Five 

Years
More than Five 

Years
Never Had a 

Dental Cleaning
VA SW VA SW VA SW VA SW VA SW

2000 72.1% 47.2% 6.8% 6.6% 11.2% 25.6% 1.0% 5.4% 8.8% 15.2%
2001 72.9% 55.7% 7.1% 8.6% 11.8% 21.4% 0.9% 1.9% 7.3% 12.4%
2002 70.4% 56.3% 7.8% 11.7% 12.9% 10.7% 1.0% 2.6% 7.9% 18.7%
2003 70.7% 65.3% 8.0% 4.6% 13.0% 12.7% 0.9% 4.7% 7.3% 12.7%
2004 71.8% 60.7% 7.0% 9.3% 11.9% 9.8% 1.6% 4.7% 7.7% 15.6%
2005 73.6% 61.0% 7.1% 9.1% 11.3% 16.8% 0.9% 3.4% 7.1% 9.7%
2006 72.2% 42.9% 9.2% 18.0% 9.7% 15.4% 1.3% 2.7% 7.6% 21.0%
2007 72.7% 46.0% 6.2% 9.3% 10.2% 12.6% 2.2% 11.5% 8.7% 20.5%
2008 75.5% 63.3% 7.6% 7.3% 8.4% 10.7% 1.1% 5.1% 7.4% 13.6%
Sources: Virginia Department of Health; Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor Surveil-
lance System Survey Data. 
* Denominator excludes missing, don’t know and refused.
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both are relatively small numbers. In 2002, Virginia 
asked about the frequency with which oral health 
influenced the type of amount of food eaten. The 
fraction that said “always” or “often” was roughly 
double in Southwest Virginia than statewide. The 
fraction who said “never” was slightly higher 
statewide (69.9 percent) compared to the Southwest 
region (63.8 percent). As was noted in Section 2, 
oral health’s impact on eating habits is one pathway 
through which oral health influences overall health.

The Dental Needs Assessment Survey conducted 
by the Center for Economic and Policy Studies 
provides further evidence of a difference in 
Southwest Virginia and the rest of the state. The 
survey reveals that the types of procedures provided 
to residents of Southwest Virginia varied from the 
procedures statewide. As a proportion of a dentists’ 

services, Southwest Virginia residents obtained 
fewer examinations, cleanings, and crowns but more 
fillings, extractions and dentures (Question 16).  

 
Other Surveys of Rural Populations 
Other surveys demonstrate that rural populations 
similar to Southwest Virginia also tend to have 
poorer oral health. A study of orthodontics services 
among adolescents and their parents in two rural 
West Virginia counties found low demand for oral 
health care among adolescents and poor oral health 
outcomes among their parents (Martin et al. 2008). 
Specifically, among the 78 parents in the study, there 
was a high rate of complete or partial edentulism, 
or tooth loss, and infrequent history of orthodontic 
treatment. There was great unmet need and lower 
demand than was suggested by their clinically 
determined need. Among the fifty-eight adolescents 

age 12-17, orthodontic treatment history 
and need was similar to national norms. 
However, there was a lower demand for 
services (Martin et al. 2008). The results 
suggest that, for adolescents, the similarity 
in outcomes with the general population 
is promising, but the lower perceived 
need suggests future oral health problems. 
The parents were worse off. Given the 
similarity in demographics between the 
populations in West Virginia and Southwest 
Virginia, we would expect similar oral 

Table 3.10 Percentage of Adults Who Have Had Any 
Permanent Teeth Extracted for Decay or Disease, 
United States, Virginia, and Southwest Region, 
Selected Years 
Area 1999 2004 2006 2008
Southwest 71.0% 68.3% 58.7% 58.7%
Virginia 45.0% 42.1% 39.7% 39.7%
U.S. 50.2% 43.9% 43.9% 43.9%
Sources: Virginia Department of Health; Centers for Disease Control 
and Prevention (CDC). Behavioral Risk Factor Surveillance System 
Survey Data. 
* Denominator excludes missing, don’t known and refused.

Table 3.9 Percentage of Adults Who Have Had Permanent Teeth Extracted for Decay or 
Disease*, Virginia (VA) and Southwest Region (SW), 5-year moving average 1995-2008

Year None 5 or Less
6 or More but Not 

All All
VA SW VA SW VA SW VA SW

1995-1999 50.7% 27.1% 30.8% 35.2% 11.8% 21.0% 6.6% 16.7%
1996-2000 52.3% 30.4% 29.6% 29.1% 11.8% 22.4% 6.3% 18.1%
1997-2001 53.5% 27.8% 28.4% 29.1% 11.6% 22.1% 6.4% 20.9%
1999**-2002 55.5% 31.0% 26.4% 27.3% 11.4% 21.3% 6.7% 20.4%
1999-2003 55.8% 32.6% 26.3% 27.1% 11.4% 20.1% 6.5% 20.3%
2000-2004 56.4% 33.1% 26.2% 27.8% 11.2% 18.8% 6.2% 20.3%
2001-2005 56.7% 34.3% 26.5% 29.7% 11.1% 18.0% 5.7% 18.0%
2002-2006 57.9% 37.9% 26.4% 29.6% 10.7% 18.2% 5.0% 14.3%
2003-2007 58.4% 37.9% 26.6% 29.4% 10.3% 17.5% 4.7% 15.3%
2004-2008 58.8% 37.7% 27.1% 29.3% 9.8% 18.5% 4.3% 14.4%
 Sources: Virginia Department of Health; Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor 
Surveillance System Survey Data. 
* Denominator excludes missing, don’t know and refused.
** Data unavailable for 1998 
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health utilization and outcome rates in the region.

National surveys support the results found in West 
Virginia, revealing poorer oral health in rural than 
urban areas. Even after accounting for income, 
on average rural residents across the county have 
poorer oral health and lower use of services. Vargas 
et al (2002) used national data sets from 1988-98 
and found that people in rural areas were more 
likely to report unmet dental care needs and were 
less likely to have had a dental visit in the past 
year compared with adults living in urban areas. 
The prevalence of edentulism was 16.3 percent -- 
almost twice as high as that of urban adults. Caries 
experience was also higher among rural adults. 

One obstacle to obtaining dental care is in rural 
areas is the longer distance traveled. Our survey 
of dentists confirmed this finding. Fewer patients 
in Southwest Virginia lived within 5 miles of the 
dental office, 26 percent in Southwest Virginia and 
54 percent statewide (Question 25, Dental Needs 
Assessment Survey, Appendix A.3, A.4, and A.5). 
Alternatively, the survey found that 22 percent of 
patients in Southwest Virginia traveled 21-40 miles 
compared to only 7 percent statewide. The survey 
did not estimate travel time, which may reduce the 
actual difference between Southwest Virginia and 
statewide, as there is typically less traffic in rural 
areas, but it is still likely that the average Southwest 

Virginia resident faces substantially 
longer travel time to obtain dental care.  

Adult Dental Insurance
Unlike children, adults generally do 
not have access to publicly funded 
dental insurance. Medicaid covers 
limited medically necessary oral 
surgery services for adults (age 21 and 
older) such as emergency extractions, 
but the majority of services are 
provided to children. As expected, 
adults in Southwest Virginia are 
less likely to have dental insurance 
coverage (see Table 3.12). In 2008, 
72 percent of adults statewide had 
dental insurance, while only 52 
percent in the Southwest region had 
it, with no clear trend over time.

The Dental Needs Assessment Survey is consistent 
with lower insurance rates in the region compared 
to the rest of the state. The survey revealed that 
the share of patients who have private insurance 
was lower in Southwest Virginia (48.6 percent) 
compared with the rest of Virginia (69.6 percent), 
a statistically significant difference (Question 23). 
National data on dental insurance indicates that 

Table 3.11 Gums Bleed When Brushing Teeth and Prob-
lems with Teeth or Dentures Limit the Kinds or Amounts 
of Food Eaten, Percentage of Total, Virginia (VA) and 
Southwest Region (SW), 2002 and 2007*

Frequency

Gums Bleed when 
Brushing Teeth, 

2007

Problems with Teeth 
or Dentures Limit the 
Kinds or Amounts of 
Food Eaten, 2002

VA SW VA SW
Always 2.6% 5.7% 2.8% 4.7%
Very often 1.4% 2.9%
Often 3.4% 6.7%
Sometimes 31.0% 30.2% 9.1% 9.3%
Seldom 66.5% 64.2% 13.4% 12.6%
Never 69.9% 63.8%
Sources: Virginia Department of Health; Centers for Disease Control and Pre-
vention (CDC), Behavioral Risk Factor Surveillance System Survey Data. 
* Denominator excludes missing, don’t know and refused.

Table 3.12 Dental Coverage, including Dental 
Insurance, Prepaid Plans such as HMOs, or 
Government Plans such as Medicaid*, Per-
centage of Total, Virginia (VA) and Southwest 
Region (SW), 2000-2008

Dental Coverage
Year VA SW
2000 63.3% 45.5%
2001 67.2% 52.2%
2002 66.9% 51.1%
2003 66.6% 43.2%
2004 65.5% 46.5%
2005 70.5% 56.4%
2006 71.2% 47.5%
2007 70.6% 52.2%
2008 71.8% 51.9%
Sources: Virginia Department of Health; Centers for 
Disease Control and Prevention (CDC). Behavioral Risk 
Factor Surveillance System Survey Data. 
* Denominator excludes missing, don’t known and 
refused.
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poverty plays an important role in whether an 
adult has dental insurance. Nationally, 16 percent 
of the poor had private insurance, 25 percent had 
public insurance, and 59 percent had no dental 
coverage. Alternatively among the high income 
group, 78 percent had private dental coverage, 0.3 
percent had public coverage and 21 percent had 
no dental coverage (Manski and Brown 2007). 
Of the population with private dental coverage, 
56 percent had a dental visit versus 28 percent of 
those with public dental coverage, and 22 percent of 
those with no dental coverage (Manski and Brown 
2007). The lower level of income in Southwest 

Virginia suggests, then, both lower levels of 
dental insurance and lower levels of utilization in 
Southwest Virginia compared to the rest of the state.

 
In sum, the data available suggests that oral health 
outcomes are poorer in Southwest Virginia for both 
children and adults compared to the state or national 
average. Fewer children seek regular preventive 
dental care. Among adults, the good news is that 
fewer adults need to have teeth extracted than 
in the past, but adults continue to be less likely 
to have dental insurance or to seek dental care.



35

SECTION 4
DENTAL RESOURCES

National Dentist Supply
In the United States, a dental degree is a graduate 
degree requiring four years of training leading to 
a Doctor of Dental Surgery (D.D.S.) degree or the 
equivalent Doctor of Dental Medicine (D.M.D.) 
degree. The first two years include basic medical 
and dental science and the second two years focus 
on clinical training. This degree is granted by a 
Commission on Dental Accreditation (CODA) 
accredited dental school. In addition, almost all 
U.S. dental schools and over 200 non-dental school 
institutions (generally, universities with medical 
schools, large hospitals, or U.S. military hospitals) 
offer advanced specialty and residency programs 
that allow completers to provide more complex 
clinical care or specialty care such as orthodontics, 
periodontics, oral and maxillofacial surgery, and 
prosthodontics. These programs can last from one 
to six years depending on the specialty. The vast 
majority of U.S. dentists are educated at U.S. dental 

schools. A relatively small number of international 
dental school graduates are licensed to practice in 
the U.S. after completing supplemental education 
program (2-3 years in duration) at a CODA-
accredited U.S. institution (Sweis and Guay 2007).  

The capacity of dental school programs to graduate 
new entrants into the dental workforce is one of the 
key factors that influence the supply of dentists. 
Figure 4.1 shows that the number of active practicing 
dentists has been increasing over the last 35 years.1

Forecasts from the American Dental Association 
Dental Workforce Model (DWM) indicate that they 

1 The ADA defines a professionally active dentist as dentists 
“whose primary and/or secondary occupation is private 
practice (full or part-time), dental school faculty/staff 
member, armed forces, other federal services, state or local 
government employee, hospital staff dentist, graduate 
student/intern/resident, and other health/dental organization 
staff member” (American Dental Association 2010c). Active 
private practitioners consist of any of the first category.

Figure 4.1  Number of Professionally Active Dentists and Active Private Practitioners, 
1975-2008 Actual and Forecast 2009-2030

Source: American Dental Association (2010c)
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are expected to continue to increase (American 
Dental Association 2010c). The DWM does not 
make any explicit assumptions about the opening of 
new dental schools. Rather, it assumes that dental 
schools increase enrollment in response to changes 
in the rate of return to dentistry. Indeed, first-time 
enrollment is projected to increase from a base level 
of 4,918 students in 2008 to 5,842 in 2015, 6,198 
in 2020, 6,412 in 2025, and 6,693 in 2030. Figure 
4.2 shows the earnings of wage-earning dentists, 
presumed to be reflective of the general direction of 
all dentist salaries including owner/proprietors, who 
are not included in the estimates.2 These earnings 
have increased 24 percent in real terms since 1997, 
which helps to explain the increased attractiveness 

2 In 2008, the mean annual income of an independent private 
practitioner who owned part or all of his or her practice 
was $207,210 for a generalist and $342,270 for a specialist, 
according to the ADA 2009 Survey of Dental Practice -- 
Income from the Private Practice of Dentistry. In contrast, 
the mean annual earnings of wage-earning generalists 
and specialists in 2008 were estimated to be $154,270 and 
$176,560 respectively according to the Bureau of Labor 
Statistics. Much if not all of the difference reflects the return 
to capital invested in the practice rather than higher income 
from the practice of dentistry itself.

of a dental career and the corresponding growth 
in dental school applications and enrollments. 

Dental School Education
Entry into dental school is competitive by historical 
standards. In 2008, there were 48,256 applications 
examined with 12,178 unique applicants and 4,918 
students who enrolled as first year students in dental 
schools across the United States. The year before, the 
application/enrollment ratio reached a historical high 
of 2.9 applicants per number of first-year students 
before easing slightly to 2.5 in 2008, but remaining 
well above the historical 1950-2008 average of 1.7.

Figure 4.3 provides tallies of applicants, first-year 
enrollment and graduates over the period 1955-2008.  
It indicates that dental school enrollment surged 
during the late 1960s through the late 1970s. The 
number of dental schools peaked in 1983 at 60 (see 
Figure 4.4) and graduation peaked in the same year at 
5,753. This growth was supported by federal funding 
for workforce development that increased the supply 
of dentists in order to improve access to dental care 
and provide manpower for new demand expected to 
result from the new Medicaid program (DHHS, HRSA 

Figure 4.2 Annual Mean Wages for Dentists in 2009 Constant Dollars, 1997-2009

Source: Bureau of Labor Statistics, Employment and Wages from Occupational Employment Statistics (OES) survey
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Figure 4.4 Number of Dental Schools, United States, Existing 1950-2010 and 
Announced 2011-2017

Sources: Own data; Valachovic (2001); American Dental Education Association (2010a).

Figure 4.3  Dental School Applicants, First-Year Enrollment, and Graduates, United States, 
1955-2009

Sources: Valachovic (2001); American Dental Association (2010c).
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2005). Thirteen new dental schools resulted between 
1960 and 1980 and class sizes increased at existing 
schools (DHHS, HRSA 2005). The enrollment 
bubble imploded in the 1980s. The number of dental 
schools decreased to 54, and graduates fell to a low 
of 3,979. A combination of federal funding cuts for 
dental workforce programs and stagnation in demand 
for dental services contributed to the downturn. 

In 2008, there were 57 dental schools in the United 
States (37 public, 16 private, and 4 private state-
related schools) (ADA 2010a). Thirty-four states 
have at least one dental school (see Figure 4.3). 
Two states without dental schools are sites for 
new schools in the next five years (University of 
Southern Nevada in Utah and University of New 
England in Maine). Three schools have opened 
in the last three years (Western University of 
Health Sciences in Pomona, CA in 2009; East 
Carolina University in Greenville, NC in 2010; 
Midwestern University in Downers Grove, IL in 
2011). Furthermore, at least another thirteen dental 
schools have been planned or proposed (see Table 
4.1). Six schools that have announced openings 
and funding commitments are private, non-profit 
institutions. Some of the schools (e.g., Lake Erie) 

are planning large classes. All of the newer private 
dental schools plan to charge annual tuition in the 
$40,000-$60,000 range. In contrast, average dental 
school tuition in the U.S. for a resident student was 
$27,961 and for a non-resident student was $41,561 
in 2010 (American Dental Association 2010c).

Collectively, the three recently opened and six 
announced new dental schools would add 660 
additional first-year dental students to the 4,918 
seats filled in 2008. In addition, at least three 
dental schools (University of Southern Nevada, 
Virginia Commonwealth University, and University 
of North Carolina-Chapel Hill) have stated that 
they will increase their pre-doctoral dental class 
sizes. Widespread increases in class sizes at many 
existing public institutions seem unlikely to occur 
because of space, faculty, and funding limitations 
(Bailit et al. 2006). The ADA DWM forecasts 
the availability of 5,842 first-year seats by 2015. 
Therefore, without class expansions at existing 
institutions or additional dental schools, there would 
be an enrollment capacity gap of approximately 
264 students by 2015. Without continued increases 
in educational capacity, workforce gaps would 
grow further over the subsequent 10 years.

Table 4.1  New, Planned and Proposed Dental Schools

School Location
Class 
Size Tuition Opening

Midwestern University-Arizona Glendale, AZ 111 $42,055 2008
Western University of Health Sciences Pomona, CA 75 $21,541- $41,000 2009
East Carolina University Greenville, NC 50  $24,648 (in-state) 2010
Midwestern University Downers Grove, IL 125 $58,437 2011
University of Southern Nevada College of Dental Medicine South Jordon, UT 60 $50,000 - $55,000 2011
Lake Erie College of Osteopathic Medicine Bradenton, FL 100 $29,235 2012
A.T. Still University, Kirksville Branch Kirksville, MO 50 $41,850 2013
University of New England Portland, ME 40 $43,120 2014
Lake Erie College of Osteopathic Medicine Erie, PA 100  N/A 2015
Marshfi eld Clinic Marshfi eld, WI 50  N/A 2017-2019
University of New Mexico Albuquerque, NM 40 $19,000 (in-state) N/A
University of Utah Salt Lake City, UT N/A N/A N/A
Florida A&M Tallahassee, FL N/A N/A N/A
East Tennessee State University Johnson City, TN N/A N/A N/A
University of Arkansas Little Rock, AR  N/A N/A N/A
Texas Tech University El Paso, TX N/A N/A N/A
A.T. Still University, San Diego Branch San Diego, CA N/A N/A N/A
Edward Via Osteopathic School of Medicine Blacksburg, VA N/A N/A N/A
Source: American Dental Association; American Dental Education Association; Virginia Commonwealth University School of Dentistry
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Planned and proposed schools have some features in 
common. Many are located fast-growing southern 
and western states (see Figure 4.5). Some of the 
schools were motivated by statewide shortages or 
the absence of a dental school. For instance, neither 
New Mexico nor Arkansas has dental schools. 
The University of New Mexico and University 
of Arkansas schools were proposed to rectify this 
situation and address statewide shortages of dentists 
(Bailit 2010a; Arkansas House and Senate Interim 
Committees on Public Health, Welfare and Labor 
2008). Utah has a greater than average dentist to 
population ratio and a large number of residents 
who attend dental school, but it has no dental 
school (Koduri 2008). One dental school is planned 
there (University of Southern Nevada) and another 
has been proposed (University of Utah). Many of 
the new, planned, and proposed dental schools 
have public service missions and will incorporate 
programs to help underserved minority or rural 
populations and recruit a more diverse applicant 
pool. These efforts are motivated by the present 
circumstance of a relatively small number of students 
drawn from the ranks of disadvantaged minorities 
and the marked and growing tendency of graduates 
to locate in urban and suburban areas. White 
students made up 60.4 percent of first-year students 
enrolled, 22.2 percent were Asian, 5.8 percent were 

Hispanic, 5.6 percent were African American, and 
0.9 percent were American Indian, and racial/ethnic 
information for the remaining 5.2 percent was not 
available (American Dental Association 2010a). 
Furthermore, only 5.2 percent of recent graduating 
seniors stated that they intend to practice in area with 
less than 10,000 population (Okwuje et al. 2009a).

All of the existing dental schools are located in 
metropolitan areas; 46 of these are in metropolitan 
areas with over 1,000,000 residents. Two planned 
schools (an A.T. Still University branch dental school 
in Kirksville, MO and Marshfield Clinic in Marshfield, 
WI) are located in non-metropolitan areas with urban 
populations of fewer than 20,000 people (the same 
category as Wise County, VA). Each of these future 
schools has proposed programming to address rural 
dentist disparities. Moreover, new and proposed 
schools in more urbanized settings (e.g., A.T. Still in 
Arizona, University of New Mexico, East Carolina 
University) have adopted public service missions 
that involve more aggressive recruitment of rural and 
disadvantaged minority students as well as community-
based education programs that help address shortages 
of dentists in underserved areas (Bailit 2010a).

One of the proposed schools, East Tennessee 
State University in Johnson City, TN is in close 

Figure 4.5  U.S. Dental School Locations
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proximity to Southwest Virginia (approximately 
74 road miles from Wise, VA or a one and a half 
hour drive). Another school has been proposed 
in Virginia’s West Central region at the Virginia 
Osteopathic School of Medicine in Blacksburg, VA. 
The idea was first mentioned when the osteopathic 
school of medicine was opened (Roanoke 
Times 2003), and is still under consideration.

As a result of changes in the dental labor 
market, between 1985 and 2000, seven dental 
schools closed. All of the closures occurred at 
private universities, including Northwestern 
University, Washington University, Loyola 
University, Georgetown University, Farleigh 
Dickenson University, Emory University, and Oral 
Roberts University. These programs were either 
perceived to be a drain on university resources 
or not contributing adequately to the research 
productivity of research-intensive universities3.  

State Supply and Distribution of Dentists
Based on current Virginia Board of Dentistry 
licensure records, there are 4,962 licensed dentists 
with addresses in Virginia. This number works out 
to approximately 62 resident licensed dentists per 
100,000 residents. Virginia is slightly below the 
national average of total licensed dentists (resident 
and non-resident), professionally active dentists 
(which includes private practice dentists and those 
employed by federal, state, and local government), 
and active private practice dentists at 78.34, 63.41, 
and 52.63 dentists per 100,000 residents compared 
to 80.70, 64.72, and 54.31 (see Table 4.2). Dentist 
to population ratios are imperfect measures of 
supply- demand imbalance for a variety of reasons, 
including state differences in per capita demand, 
average hours practiced, and dentist productivity 
(Goodman and Weyant 2009). Thus, it is possible 
that there could still be workforce gaps or surpluses. 

Virginia has one dental school, Virginia 
Commonwealth University’s (VCU), Medical 
College of Virginia (MCV). It produces the lion’s 
share of Virginia dentists. An estimated 67.1 percent 
of graduates during the period 1985-95 were state 
residents in 2004 (a minimum of nine years after 

3 Interview with Dr. Howard Bailit, February 2, 2011.

graduation), and approximately 56.8 percent of all 
dental school graduates from that period still residing 
in Virginia are from VCU (Lin et al. 2006). The 
school expanded its class size from 80 students to 90 
students seven years ago. The campus’s Perkinson 
Building, which was built in 2009, has space to 
accommodate an additional 40 dental students, and 
the school is expected to increase the entering class 
size by an additional 10 students if funding is secured 
(VCU School of Dentistry 2008). VCU enrolled a 
total of 374 pre-doctoral program students in 2008-
2009. Fifty-seven of the 102 first-year students 
(56 percent) enrolled that year were from Virginia.  

Students from Virginia attend dental school 
throughout the U.S. The state produced about the 
same number of applicants on a per capita basis as 
the nation in 2006-2007 (3.34 for Virginia compared 
to 3.35 nationwide). Enrollment rates are lower 
(see Table 4.2). In 2008-09, 99 individuals from 
Virginia were enrolled in dental school nationally 
as first year students for a rate of 1.26 students per 
100,000. This ranked 34th in the nation and lower 
than the 1.52 dental students enrolled per 100,000 
population for the United States. Enrollment 
rates range from 4.81 in Utah to 0.30 in Maine.

Virginia has six additional sites where advanced 
dental education is offered. Five of these sites are 
operated by the U.S. Department of Defense (Langley 
AFB, Mid-Atlantic Naval Dental Clinic, Naval 
Medical Center in Portsmouth) or U.S. Department 
of Veteran’s Affairs (V.A. Medical Center in 
Hampton, Department of Veteran’s Affairs Medical 
Center in Richmond). The University of Virginia 
Medical Center in Charlottesville has a general 
practice dental residency program of 12 months 
duration (American Dental Association 2010b).

Virginia has significant regional disparities in 
dental workforce availability. Eighty-four areas 
are federally designated dental Health Professional 
Shortage Areas (dHPSA), defined as a geographic 
area where the population has an insufficient 
number of dentists to serve their dental needs 
(Virginia Department of Health 2010). Forty-five 
counties and independent cities are identified as 
geographic or population dHPSAs (see Figure 
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Table 4.2 Dentists and Dental School Applicants Per 100,000 Residents by State

State
Licensed Dentists, 

20091
Professionally Active 

Dentists, 20072
Private Practice 
Dentists, 20072

Dental School 
Applicants, 
2005-20063

Dental School 
First-year Students, 

2008-094

United States 80.70 64.72 54.31 3.35 1.52
Alabama 58.11 47.41 39.67 2.37 1.34
Alaska 89.91 70.94 56.43 2.86 1.43
Arizona 75.91 53.85 46.85 4.06 1.58
Arkansas 50.84 40.85 38.67 3.24 0.97
California 101.16 82.88 70.90 3.83 1.72
Colorado 92.64 69.99 60.39 2.85 1.07
Connecticut 97.97 80.12 70.66 1.71 1.17
Delaware 57.39 45.67 41.05 2.49 1.02
Florida 81.03 54.57 46.89 2.83 1.25
Georgia 56.21 46.81 40.89 3.11 1.15
Hawaii 101.76 79.57 70.64 1.49 1.24
Idaho 79.44 59.50 56.83 7.56 2.20
Illinois 78.67 67.51 59.09 3.46 1.40
Indiana 63.68 51.98 43.27 3.32 1.53
Iowa 78.46 61.20 45.86 4.08 2.06
Kansas 65.92 51.63 46.58 2.44 1.03
Kentucky 79.34 65.43 50.02 4.82 1.99
Louisiana 63.82 51.99 43.51 3.74 1.42
Maine 63.41 50.18 47.22 1.14 0.30
Maryland 99.68 84.00 66.77 3.52 1.86
Massachusetts 114.66 93.26 70.16 2.02 1.46
Michigan 82.01 66.13 56.18 3.43 1.95
Minnesota 84.86 67.79 53.21 3.37 1.48
Mississippi 52.81 44.15 35.73 4.04 1.63
Missouri 62.70 50.97 43.15 2.74 1.57
Montana 84.21 55.68 51.50 3.31 1.95
Nebraska 97.46 86.33 54.01 5.91 2.45
Nevada 73.21 54.44 46.27 5.30 2.80
New Hampshire 78.06 61.49 58.98 1.30 1.13
New Jersey 99.92 86.43 76.35 3.14 1.84
New Mexico 60.86 44.09 38.65 2.23 1.24
New York 98.29 84.44 68.67 2.64 1.52
North Carolina 61.79 48.98 41.02 3.03 1.38
North Dakota 68.49 53.43 47.95 10.37 3.56
Ohio 69.52 56.90 47.93 2.30 1.01
Oklahoma 65.20 54.07 44.10 4.90 1.49
Oregon 65.53 58.40 46.93 4.94 1.67
Pennsylvania 84.15 70.82 56.67 2.08 1.21
Rhode Island 68.17 53.65 50.24 1.12 0.38
South Carolina 67.61 49.95 41.39 3.62 1.38
South Dakota 61.55 47.55 42.78 4.00 2.58
Tennessee 67.34 56.36 45.20 3.76 1.21
Texas 61.06 49.62 41.26 3.33 1.33
Utah 84.72 63.56 60.29 13.32 4.81
Vermont 79.13 57.22 55.12 0.96 1.13
Virginia 78.34 63.41 52.63 3.34 1.26
Washington 95.17 71.80 62.72 4.34 2.03
West Virginia 67.15 55.38 41.91 3.80 2.20
Wisconsin 74.84 60.23 51.45 2.71 1.45
Wyoming 66.69 48.53 46.43 3.34 2.57
Sources: 1Kaiser Family Foundation, statehealthfacts.org (based on American Dental Association Dental Data for 2009, 
Special Data Request).  2 Mentasi and Thibodeau (2008) 3 HRSA, Area Resource File4 American Dental Association 
(2010a).  Population data from Annual Population Estimates by State, July 1, 2009 Population, U.S. Census Bureau.
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4.6). Seven of the eight localities in Southwest 
Virginia are dHPSAs. Only Norton City is excluded.

Another way of looking at dentist disparities is 
to examine licensed dentist to population ratios; 
assigning dentists (generalists and specialists) to 
counties on the basis of license mailing addresses 
obtained from the Virginia Board of Dentistry. 
(Oral-maxillofacial surgeons, full-time teaching 
faculty, and dentist residents were excluded.) The 
data are not an exact count of practicing dentists 
by location, since not all licensed dentists are 
active and some practice out-of-state or work for 
the federal government. In addition, some Virginia 
licensed dentists with out-of-state license addresses 
may practice in Virginia, and some dentists work at 
multiple sites scattered among different jurisdictions.

Figure 4.7 shows the distribution of licensed dentists 
by city and county in 2010. Four counties did not have 
a licensed dentist. The dentist to population ratio is 
generally greater in urban and suburban counties than 
rural counties. With the exception of Wise County/
Norton City, the Southwest region is in the lowest tier.
Health workforce to population ratios have been 
criticized for providing a misleading gauge of 
workforce inadequacies (Wade and House 2008; 
Rosenthal et al. 2005; Hong and Kindig 1992; 

Newhouse et al. 1982). The very term ‘inadequacy’ 
implies that the need for dental services is not 
being met in an area, and defining inadequacy by 
population ratio implicitly assumes that the only 
determinant of need is the size of the population. 
But the need for dental professionals in an area 
only has meaning in relation to the services that 
would actually be purchased if the services were 
available, in other words, the demand for the 
services. And it is well understood that the demand 
for dental services depends on much more than 
just a population headcount. For example, regional 
disparities in income levels and dental insurance 
coverage affect the demand for dental services. 
Differences in citizen education levels, water 
supply fluoridation, and demographic variables 
also help explain differences in demand. To 
know whether the supply of dentists is adequate, 
we need to know the demand for the services; to 
know what to do about a perceived inadequacy, 
we need to know what is limiting the supply.

The regional distribution of dentists, and other 
health professionals, or the supply side of the dental 
services equation, is determined by more than just 
population. Supply is affected by input cost and 
productivity differences at alternative locations. For 
instance, dental offices located in more urbanized 

Figure 4.6  Virginia Dental Health Professional Shortage Areas, 2011

Source: U.S. Department of Health and Human Services, Health Resources and Services Administration
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areas may experience urbanization economies 
that result from customers travelling to the site 
for work and commercial transactions along with 
lower costs for specialized inputs such as business 
services and labor market inputs. If identifiable 
demand/supply factors are responsible for the 
disparities in dentist distribution, policymakers 
would have more success trying to alter these 
regional demand and supply characteristics 
than simply increasing the supply of providers.

Using a methodology similar to Beazoglou et 
al. (1992), we develop a relatively simple model 
of the market for dental services to estimate the 
influence of various factors on the equilibrium 
quantity of dentists in a region. We depend on a 
simplifying assumption that the number of dentists 
is proportional to the equilibrium quantity of dental 
services. The demand for dental services is modeled 
as a function of price of dental care (P), population 
(POP), income (INC), percentage of population 
with access to county water fluoridation (PFLUOR), 
percentage of the population with a college degree 
(PCOLL), percentage of the population with regular 
health insurance (PINSURE)4 and two variables 
reflecting differential transportation costs of 
4 PINSURE is hypothesized to be proportional to the much 

smaller percentage of the population with regular dental 
insurance and also to be associated with a greater likelihood 
of accessing dental services.

accessing dental services, county land area (AREA) 
and amount of net in-commuting (NETCOM)  (see 
(1) below).5  Similar to Beazoglou et al. (1992), we 
use a quadratic form for the influence of income.  

(1) Qd=D(P, POP, INC, INC2, PFLUOR, 
PCOLL, PINSURE, AREA, NETCOM)

Supply for dental services depends on the price 
of dental care (P), input prices (INPUT), and 
urbanization economies (URBANPOP) (see 
(2) below).  

(2) Qs=S(P, INPUT, URBANPOP)

These equations yield a reduced form for dental 
services equivalent to (3).  

(3) Q=E(POP, INC, INC2, PFLUOR, 
PCOLL, PINSURE, AREA, NETCOM, INPUT, 
URBANPOP)

If one assumes further that dentists in the city 
and county market areas are proportional to the 
equilibrium quantity of dental services, the number of 

5 NETCOM can also be thought of as an adjustment for 
exposure.  The average daytime population is not accurately 
reflected by resident population census counts because of 
commuting patterns, visitors and tourists, and seasonal 
residents.

Figure 4.7  Dentists Per 100,000 Population, 2010

Source: Virginia Board of Dentistry
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dentists can be modeled as a function of independent 
variables in (3). Definitions, expected coefficient 
signs, and data sources are listed in Table 4.3.  All of 
the units were Bureau of Economic Analysis county 
equivalents, which resulted in 105 observations 
(most smaller independent cities are merged with 
their surrounding counties).  Input prices were not 
available at the county level because of disclosure 
restrictions. Therefore, Workforce Investment Board 
(WIB) district averages (15 in total) were used instead.

We estimated the reduced form equation using 
Poisson regression, which takes into account the 
discreteness, non-negativity, and non-linearity of 
the data generation process. The model produces 
non-negative predictions that are realistic for 
dental workforce gap analysis (i.e., the model does 
not produce negative dentist predictions as might 
occur using ordinary least squares estimation). 
Similar to Saman et al. (2010), the number of 
dentists was standardized by population, which was 
entered as an exposure (or offset) term, effectively 
restricting its coefficient to the unit value (one). 
Regression and diagnostic tests were conducted 
using the STATA statistical software count model 
procedure POISSON to estimate the equation and 
the LISTCOEF procedure (Long and Freese 2006) 
to obtain the expected percentage change for a unit 
and standard deviation increase in the independent 
variable, holding all other variables constant.

Table 4.4 shows the results of the estimation: the 
estimated coefficients, z-test statistics, and the 
percent change coefficient. The last column shows 
the standardized percent change coefficient, which 
provide a better sense of the relative importance of 
each variable in determining the number of dentists. 
All but one of the coefficients (NETCOM) have the 
expected signs. However, three variables, percent 
of population with fluoridated water, land area, and 
net in-commuting are not statistically significant. 
The fluoridation result is not altogether surprising 
given that previous empirical research has produced 
similar ambiguous results, and the exact relationship 
between fluoridation and demand for dental services 
is theoretically uncertain (Beazoglou et al. 1992) even 
though the large beneficial impact of fluoridation in 
reducing dental disease is not in doubt. Beazoglou et 
al. also found land area to be statistically insignificant. 
The results provide support for the important role 
regional demand factors such as income, insurance, 
and college education play in dentist distribution. 
Supply factors such as input prices and the effect 
of urbanization on dental practice concentration, 
though marginally statistically significant with 
the expected signs, appear to play lesser roles 
based on the magnitude of their coefficients.  

Figure 4.8 shows the gap between predicted and actual 
dentists based on the explanatory model. It indicates 
that the general pattern of city and county-level dentist 

Table 4.3  Variable Defi nitions, Expected Signs, and Data Sources
Variable/
Expected Sign Defi nition Source
DENTIST Number of licensed dentists Virginia Board of Dentistry, 2010
POP/+ Total population U.S. Census Bureau, 2010 Census

PFLOUR/+/-
Percentage of population with 
fl uoridated water

Centers for Disease Control, Water Fluoridation 
Reporting System (WFRS)

INC Per capita income (in thousands of $)
U.S. Census Bureau, American Community
Survey, 2005-2009

PINSURE/+
Percentage of population  under 65 
years of age with insurance

U.S. Census Bureau, Small Area Health Insurance 
Estimates (SAHIE), 2009

PCOLLEGE /+
Percentage of population with 
college education

U.S. Census Bureau, American Community 
Survey, 2005-2009

AREA/- Land area in square miles U.S. Census Bureau, City and County Data Book, 2007

NETCOM/+
Net commuting infl ow
 (incommuters-outcommuters)

U.S. Census Bureau, Census 2000, County-to-County 
Worker Flow Files

INPUT/-
Average weekly wage of dental 
offi ce employees

Quarterly Census of Employment and Wages, 
2009, Virginia Employment Commission

URBANPOP/+
Population in urbanized areas
(in thousands) U.S. Census Bureau, 2000 Census
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disparities revealed in Figure 4.7 are preserved, 
although the disparities are smaller in magnitude 
than suggested by looking at gross dentist numbers 
without adjusting for demand and supply factors. 

Regional Dental Resources

Dentists
Dentists are the primary dental caregivers, and 
private dental practices provide the vast majority 
of services to the public. Overall there are fewer 
licensed dentists per capita in Southwest Virginia 
than the state average. There are an estimated 52 
dentists who reside in Southwest Virginia serving a 
population of 208,150, making the dentist-to-person 

ratio 25 dentists per 100,000 persons compared to 
62 dentists per 100,000 for the state as a whole.

Table 4.5 shows selected demographic and practice 
characteristics of Virginia and Southwest Virginia 
active private practice dentists against a national 
benchmark based on 2007 data.  Virginia dentists 
are more likely to report being full-time than 
nationally, and Southwest region dentists are even 
more so. U.S. and Virginia practitioners are more 
likely to practice in specialty fields. The gender 
breakdown of all three groups is very similar. 
Finally, the Southwest region has a slightly higher 
proportion of younger (less than 35 years) and older 
(55 years or older) dentists than the United States.

Table 4.4  Poisson Regression Analysis Results
Variable β z % %StdX
Constant -12.52726 -18.35**
PFLOUR 0.0007555 0.79 0.1 2.6
PCI 0.0809451 4.99** 8.4 77.6
PCI2 -0.0014513 -8.52** -0.1 -48.3
PINSURE 0.0390566 4.67** 4.0 13.7
PCOLLEGE 0.0418283 9.20** 4.3 63.1
AREA -0.0000143 -0.29 0.0 -0.4
NETCOM -0.000011 -1.73 0.0 -2.5
INPUT -0.0005541 -2.04* -0.1 -5.8
URBANPOP 0.0001628 2.40* 0.0 1.9
Pseudo R2 0.5878
* Statistically signifi cant at the  α = 0.05 level.
** Statistically signifi cant at the α = 0.01 level.

Figure 4.8  Estimated Dentist Gaps Per 100,000 Population
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To provide a more detailed and current picture of 
dentists practicing in the region and how their 
practices differ from the rest of the state, we 
conducted a “Dental Needs Assessment Survey.”  
The survey was also designed to elicit dentist 
views about the adequacy of dentist resources 
in the respective regions. The methodology is 
explained further in Appendix A.3. Complete 
results of the survey and a copy of the survey 
instrument are provided in Appendices A.4 and A.5.

Results indicated that the Southwest respondents 
and Virginia benchmark groups were similar 
in some respects. The same proportion (87 
percent) indicated that they were employed on 
a full-time basis (Question 1).  Approximately 
eighty-five to eighty-six percent in each group 
indicated that they practiced general dentistry 
rather than a specialty (Question 11). The 
average age of a Southwest region respondent 
was 56 years versus 52 for Virginia (Question 2).  
In many other respects, region dentists differed from 
their peers statewide. Southwest region dentists are 
more rooted and less mobile than their Virginia 
counterparts. Half indicated that they chose their 
practice location at least in part because it was 
“close to where I grew up” whereas only 31 percent 

reported this reason for the Virginia benchmark 
group (Question 7). While only 37.5 percent of 
Southwest region dentists reported graduating from 
Virginia Commonwealth University’s School of 
Dentistry versus 56.3 percent for the control group 
(Question 4), fully 49 percent had graduated from 
a high school in Southwest Virginia and another 12 
percent graduated from high schools in the immediate 
region in eastern Kentucky, eastern Tennessee 
or southeastern West Virginia (Question 3).

Dental demand characteristics and methods of 
payment received were quite different between the 
two groups. Virginia dentists were more likely to 
anticipate an increasing demand for their services (67 
percent) in the next five years compared to 38 percent 
for Southwest region dentists (Question 17). Region 
dentists were much more likely to accept Medicaid/
CHIP patients (Question 19). Only 49 percent of 
Southwest region dentists reported that their patients 
used private insurance for payment versus 70 percent 
for elsewhere. Southwest region patients were 
much more likely to pay entirely out-of pocket, use 
Medicaid, or some other form of public assistance 
(Question 23). Finally, Southwest region dentists 
reported that their patients travelled much further 
than the control group. Forty-five percent travelled 
over 10 miles to reach the practice versus 27 percent 
elsewhere (Question 25). This distance barrier 
existed even though Southwest region dentists were 
more likely to report operating at multiple sites—
19 percent versus none elsewhere (Question 12).

Dentist recruitment and replacement was much more 
likely to perceived as a problem among Southwest 
region dentists than elsewhere (Question 15). One-
quarter of Southwest region dentists reported having 
difficulty hiring dentist associates versus none in 
the Virginia benchmark group.  Southwest region 
dentists anticipated the need to hire an additional 13 
dentists in the next five years (Question 14) and 11 
dentists expected to retire or relocate in 1-5 years 
(Question 8), potentially creating a gap of 24 dentists 
in the region within five years time. However, 
in the last five years, no more than five dentists 
have moved into the region. If this rate of entry 
continues, the region will have significant difficulty 
meeting its future dentistry workforce needs.

Table 4.5  Private Practice Dentist 
Characteristics, United States, Virginia, 
and Southwest Region, 2007 

 United States Virginia
Southwest 

Virginia
Full-time 82.6% 85.1% 92.5%
Part-time 17.4% 14.9% 7.5%
    
Male 77.2% 76.0% 80.0%
Female 21.1% 22.2% 20.0%
Unknown 1.7% 1.8% 0.0%
    
General 84.7% 82.6% 97.5%
Specialty 15.3% 17.4% 2.5%
    
   <35 12.0% 10.0% 17.5%
   35-44 20.5% 18.1% 15.0%
   45-54 27.7% 26.3% 25.0%
   55-64 23.4% 25.9% 27.5%
   65+ 10.4% 9.5% 10.0%
   Unknown 6.1% 10.3% 5.0%
    
Total Dentists 163,781 4,063 40
Source: DHHS, HRSA, Area Resource File (2011)
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Southwest region dentists were also more likely 
to perceive a regional disparity in providers and a 
need for policy assistance. Twenty-eight percent 
of Southwest region dentists indicated that they 
thought there were an inadequate number of dental 
providers in the region to meet demand for dental 
services versus none of the dentists from elsewhere 
(Question 26). Furthermore, Southwest region 
dentists were more likely to support workforce 
strategies to address regional imbalances. Forty-
one percent supported creating scholarships or 
loan forgiveness programs for dentists willing 
to practice in the region versus 25 percent 
elsewhere (Question 27). Nine percent supported 
establishing another dental school in the state 
versus none in the benchmark group (Question 27).

Other Licensed Dental Providers
Dental offices rely on other professional staff 
to provide dental services and increase practice 
productivity. Registered dental hygienists bring the 
widest variety of skills to the dental practice. Dental 
hygienists are state-licensed health workers who 
provide preventive dental services, including x-rays 
and teeth cleanings under the supervision of a licensed 

dentist. The number of licensed dental hygienists 
with state addresses has grown significantly from 
3,280 in 2006 to 4,081 in 2010, a 24 percent rate of 
growth (Virginia Department of Health 2010, p. 5). 
According to the Virginia Employment Commission, 
long-term occupational employment and projections, 
employment of dental hygienists in the southwest 
region is projected to grow from 59 to 73 over the 
period 2006-2016, a rate of increase of 24 percent.6

The spatial pattern of dental hygienists generally 
mirrors that of dentists (see Figure 4.9). Using 2010 
Virginia Board of Dentistry data, the computed 
correlation coefficient between county/independent 
city dentist and dental hygienist counts is 0.9741. 
There are some slight differences between the 
patterns of dental hygienist intensity and dentist 
intensity in Southwest Virginia. For instance, Wythe 
County and counties in close proximity exhibit high 
concentrations of dental hygienists, perhaps due to the 
presence of a dental hygiene program at Wytheville 
Community College and a tendency for graduates of 
the program to locate there. The greater availability 
of dental hygienists in the region may help account 
for slightly greater current and planned utilization 

6 Virginia Employment Commission, Occupational and 
Employment Projections (Long Term).  Available at: http://www.
vawc.virginia.gov/analyzer/session/session.asp?CAT=HST_
EMP_WAGE_OCC accessed 4/29/11.

Figure 4.9  Dental Hygienists Per 100,000 Population, 2010

Source: Virginia Board of Dentistry
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of dental hygienists in Southwest region practices. 
According to the Dental Needs Assessment Survey, 
dental providers in the region employ an average 
of 1.1 full-time dental hygienist compared to 0.9 
for providers elsewhere (Question 13). Southwest 
region dentists indicated that they planned to hire 
on average 0.9 dental hygienists compared 0.4 to 
elsewhere (Question 14). Slightly fewer southwest 
region dentists reported difficulty recruiting dental 
hygienists (6.3 percent) compared to dentists located 
elsewhere in Virginia (14.3 percent) (Question 15).

Safety Net Providers
Safety net providers offer health care services to 
uninsured, Medicaid, and other vulnerable patients. 
A substantial portion of the funding for these 
providers is derived from federal, state and local 
government and charitable sources.  The Southwest 
region has four types of agencies or organizations 
that serve as safety net providers for regional dental 

care needs: federally qualified health care centers 
(FQHCs), health departments, free clinics, and 
mobile clinics  (see Table 4.6 for list of providers by 
category and a summary of dental services offered). 
Hospital emergency rooms serve as a provider of 
last resort for cases requiring urgent care including 
dental infections and facial injuries, among others.

FQHCs are local community organizations that 
provide primary, oral and mental health care services 
to patients regardless of their ability to pay. They 
charge fees on a sliding scale based on family income 
levels, size and insurance status. Part of the funding 
to cover uncompensated care comes from grants 
under Section 330 of the federal Public Service Act. 
Three FQHCs provide services to the southwest 
region: Stone Mountain Health Care Services with 
headquarters in Pennington Gap operates a dozen 
other sites throughout the region, Clinch River 
Health Services with a sole site in Dungannon, and 

Table 4.6 Southwest Virginia Dental Safety Net Providers
Agency/Organization Services
Federally Qualifi ed Health Centers

Clinch River Health Services, Inc., 
Dungannon

Using funding from the Southwest Virginia United Way and other sources, 
the center contracts with a private practice in Castlewood to provide emer-
gency services, extractions, fi llings, and cleanings. 

Southwest Virginia Regional Dental 
Center, Saltville

Fifteen seat newly renovated facility. Provides extensive preventive and 
restorative dental services to Medicaid, privately insured, and uninsured 
patients, including: dental exams, fi llings, dental x-rays, extractions, prophy-
laxis, crowns, fl uoride treatment, bridges, sealants, anterior root canals, den-
tures, scaling and planing. Southwest is studying the possibility of developing 
a new clinic in Wise County.

Stone Mountain Health Services On-site dental services at four locations no longer offered. Services are now 
provided by the Southwest Virginia Regional Dental Center.

Health Departments
Cumberland Plateau Health District 
Russell County Health Department, Lebanon

Preventive and restorative care for low-income children. Emergency indigent 
adult patient care. One full-time dentist and one full-time dental assistant.   

Lewonisco Health District 
Wise County Health Department, Wise

Preventive and restorative care for low-income children, including care pro-
vided as schools with mobile clinic. Emergency indigent adult patient care. 
Two full-time dentists and one full-time assistant on staff.

Free Clinics
Health Wagon, Clintwood Provides periodic dental clinics at various locations using volunteer dentists.
Reddy Tri-County Health Clinic, Richlands Provides some dental services.
Crossroads Medical Mission, Bristol Only oral infection control offered.

Remote Clinics
Remote Area Medical Clinic Virginia- 
Kentucky State Fairgrounds Wise, VA

Clinic held once each year during the summer.  Emergency services, extrac-
tions, fi llings, cleanings, and selected other services provided. 

Remote Area Medical Clinic, Grundy, VA Clinic held once each year during the fall.  Emergency services, extractions, 
fi llings, cleanings, and selected other services provided.
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Southwest Virginia Community Health Systems, 
Inc., based in Saltville, which operates one site in 
North Tazewell (Tazewell Community Health).

The Southwest Virginia Community Health Systems, 
Inc. offers the most extensive dental services in the 
region. It operates the Southwest Virginia Regional 
Dental Center (SWRDC) in Saltville that has 15 
chairs.7   This facility opened in February 2011 in 
response to regional needs. It is currently staffed 
by two full-time dentists, six fourth year clinical 
students from Virginia Commonwealth University 
serving one week rotations, four dental hygiene 
clinical students from Wytheville Community 
College, and dental assistants from the a Washington 
County Skill Center in Abingdon. SWRDC created 
the dental clinic in conjunction with four other 
FQHCs in the region, including Stone Mountain 
Health Care Services, which was discontinuing on-
site dental services and contracted with SWRDC 
to provide these services. The large clinic offers 
economies of scale in operation and makes it cost-
effective to offer van transportation for patients 
to the site. SWRDC is studying the possibility 
of opening a similar clinic in Wise County.

Clinch River Health Services in Dungannon has 
a dental clinic with three chairs, a laboratory, 
and waiting area.8  The Center has had difficulty 
recruiting and retaining staff for the clinic and 
currently contracts with a local dentist off-site to 
provide needed dental services off-site. Clinch River 
is completing the construction of a new building 
and has entertained the possibility of developing 
the older facility into a free-standing dental clinic. 
Stone Mountain Health Services had offered 
dental services at four sites (Haysi, Damascus, 
St. Charles, and Ewing) but recently discontinued 
the on-site services due to limited funding.
The Southwest region’s health departments are 
active in organizing regional oral health initiatives, 
including programs directed at pre-school and 
school-aged children, described later.  Each Health 
District (Lenowico and Cumberland Plateau) also 
7 Information based on an interview with Howard Chapman, 

Executive Director of Southwest Virginia Community Health 
Systems, Inc.

8 Information based on an interview with Carolyn Bowen, 
Executive Director of Clinch River Health Services.

has a clinical site where dentist and auxiliary staff 
provide services for Medicaid/CHIP insured children 
and emergency care (e.g., extractions) for adults.  

Free clinics are non-profit organizations that provide 
health care at low cost or no charge to underprivileged, 
uninsured patients.  These organizations rely heavily 
on care donated by volunteer health professionals 
charitable monetary contributions, and partnerships 
with other health-care organizations such as FQHCs. 
Three free clinics serve counties within the Southwest 
region: Crossroads Medical Mission in Bristol 
(which serves Scott, Russell and Wise counties), 
the Health Wagon in Clintwood, and Reddy Tri-
County Health Clinic in Richlands. These clinics 
are able to treat patients who suffer from dental 
infections. The Health Wagon provides specialty 
dental clinics at certain times of the year. None of 
the free clinics have the resources or permanent 
staffing to offer comprehensive year-round services.

The Southwest region hosts two annual weekend 
remote area medical (RAM) dental clinics organized 
with the assistance of Mission of Mercy (MOM), an 
initiative of the Virginia Dental Health Foundation 
in partnership with the Virginia Dental Association 
and Virginia Commonwealth University. One clinic 
is held every summer at the Virginia/Kentucky 
Fairgrounds in Wise. The summer clinic, which 
provides a broad array of medical services, began 
in 2000 and has grown nearly every year into what 
is said to be the largest regularly scheduled RAM 
clinic in the nation (Brock and Wilson 2011). In 
2002, the dental services alone amounted to 2,908 
extractions, 871 fillings, and other dental services 
(Huttlinger et al. 2004). In 2010, it provided 4,222 
extractions, 2,269 filings, among other services 
that included cleanings, root canals, dentures, and 
crowns. Over 1,400 patients received free dental 
services at an estimated value of over $1.4 million.9 
A second smaller regional clinic has been held 
at the Riverview Elementary School in Grundy 
since 2004. It provides many of the same health 
services as the Wise clinic, including dental care. 
In 2010, the clinic saw 581 dental patients and 

9 Review of RAM 2010 at Wise, VA from Pat Tisdelle, RN, 
MSN, medical/dental liaison volunteer for the Remote Area 
Medicine/Missions of Mercy (RAM/MOM) expedition.
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provided 1,408 extractions and 612 fillings, in 
addition to other services at an estimated value of 
$559,505. Over a 7-year period, it has seen 3,354 
patients and donated care valued at $2.4 million.10 

For uninsured patients, hospital emergency room 
care is the only regularly available recourse for 
painful oral infections and oral trauma. Therefore, 
hospitals effectively serve as a dental safety-net for 
these patients. Approximately 3 percent of Wise 
RAM clinic participants indicated that they would 
go to the hospital emergency room if the clinic 
were not available (Huttlinger et al. 2004). The 
southwest region includes nine hospitals (Buchanan 
General Hospital in Grundy, Tazewell Community 
Hospital in Tazewell, Clinch Valley Medical Center 
in Richlands, Dickinson Community Hospital in 
Clintwood, Lonesome Pine Hospital in Big Stone 
Gap, Lee Regional Medical Center in Pennington 
Gap, Mountain View Regional Medical Center and 
Norton Community Hospital in Norton, and Russell 
County Medical Center in Lebanon), most of which 
are affiliated with larger health systems, such as 
Wellmont Health System (based in Kingsport, 
TN), Mountain States Health Alliance (based in 
Johnson City, TN), and Carillion Clinic (based in 
Roanoke, VA). The services offered in emergency 
settings are generally restricted to prescribing 
antibiotics and painkillers, with referral to a dentist 
for care. Although regional figures on utilization of 
hospital emergency rooms for oral/dental urgent and 
emergency care were not available at the time of the 
writing of this report, one national study (Lewis et 
al.  2003) found that dental/oral complaints account 
for 0.73 percent of emergency room visits, with most 
patients either having Medicaid or no insurance. An 
analysis of Utah, Vermont, and Wisconsin found 
that oral health diagnoses account for 1.3-2.7 
percent of emergency department visits, with the 
same payment pattern (Shortridge and Moore 2009).  

Programs for Children
Virginia has made huge strides in increasing child 
enrollment and dentist participation in Medicaid/
FAMIS to improve child oral health statewide. The 
Smiles for Children Medicaid program operated 

10 E-mail correspondence from Barbara Rollins, Director of 
Logistics, Mission of Mercy at Virginia Dental Association.

by the Virginia Department of Medical Assistance 
Services (DMAS) uses private dentists who choose 
to participate in the program, as well as dentists who 
work in public health clinics. The program increased 
reimbursement rates for dental services, streamlined 
program administration, improved case management 
with clients to reduce missed appointments, and 
conducted marketing and outreach efforts with state 
dentists (DMAS 2010).  As reported in Section 3, the 
result of this initiative has been a substantial increase 
in utilization rates across the state from approximately 
30 percent to 50 percent. Within Southwest Virginia 
during state fiscal year 2009, 52 percent of children 
ages 3-20 on Medicaid used dental services.

The Virginia Department of Health and state and 
federal partner agencies operate two additional 
children’s programs that have seen significant 
utilization levels in Southwest Virginia: an early 
childhood fluoride varnish treatment program and a 
school based dental sealant program. These programs 
have been enhanced by a protocol allowing dental 
hygienists working for the Virginia Department 
of Health to provide additional preventive dental 
services without the direct supervision of a dentist. 
DMAS works with the Virginia Department of 
Health’s “Bright Smiles for Babies” to provide 
children under the age of three two fluoride varnishes 
per year.  Statewide, there were 55 Medicaid providers 
of fluoride varnish in state fiscal year 2009 and 1,714 
claims (DMAS 2009). Southwest Virginia accounted 
for a high percentage relative to its population: 
5 Medicaid providers and 292 claims filed.11  

Public Water Fluoridation
Fluoridation of drinking water has been hailed 
by the U.S. Centers for Disease Control and 
Prevention as “one of the ten great public health 
achievements of the 20th century” (CDC 1999). 
Studies show that it has reduced dental caries 
from 11 to 40 percent (Fos and Hutchison 2003). 
While the overall impact on demand for dental 
services is uncertain because retention of teeth can 
require increased future maintenance, some studies 
suggest that demand for dental services, including 
costly restorative procedures is reduced (Upton 
and Silverman 1972; Ho and Neidell 2009). The 

11 E-mail from Lisa Bilik, Dental Contract Monitor, DMAS.
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demand for dentists, which is derived from the 
demand for dental services, would also be reduced 
(Ho and Neidell 2009). Therefore, increased 
population saturation of fluoridation may serve as 
a low-cost alternative to workforce and demand 
programs for improving regional oral health.

As a rugged mountainous region, the Southwest 
would be expected to have lower rates of fluoridation 
because of the generally greater reliance of residents 
on well water. In fact, only 77.1 percent of Southwest 
region residents are connected to a public water 

supply, with a high of 98.6 percent in Wise County and 
a low of 59.0 percent in Scott County. This compares 
to a statewide rate of 82.0 percent. The overall rate of 
fluoridation for public water supplies (88.3 percent) 
is also lower compared to the statewide average of 
95.3 percent. The rate varies from a high of 100 
percent in Wise County to a low of 33.3 percent in 
Russell County. For these reasons, only 68.1 percent 
of the regional water supply is fluoridated compared 
to 78.1 percent statewide with only two counties 
(Wise County at 98.6 percent and Dickenson at 94.2 
percent) exceeding this average (see Figure 4.10).  

Figure 4.10  Fluoridation Rate by City/County, 2007

Source: Centers for Disease Control, Water Fluoridation Reporting System (WFRS)
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SECTION 5
SOUTHWEST DENTAL SCHOOL HEALTH IMPACTS

Characteristics of Dental School
Dental schools come in many different sizes 
and configurations. Recent scholarship in this 
area makes a strong case that the regional health 
impact of a dental school would depend on a 
number of important design choices including: 

• School size,
• Advanced specialty programs and general
 dentistry residency programs,
• Research emphasis,
• Source of funding (i.e., public or private), 
• Involvement of faculty in intramural 

 and extramural practice.

We will focus on two key design features that figure 
prominently in recent research on the local health 
impact of dental schools, the education pipeline and 
the clinical education model. The dental education 
pipeline is the process of student preparation, 
matriculation, and choice of location for practice after 
graduation. Characteristics of the dental education 
pipeline appear to be very important in determining 
whether graduates will remain to practice in the 
region. The clinical education model refers to the 
arrangements through which dental service delivery 
is integrated into the dental education program at 
the school. A relatively new community service 
model of clinical education shows considerable 
promise for increasing the quantity and diversity of 
patients who would be served by the dental school. 

In this section, we will construct a set of scenarios 
for each of our two key design elements, the 
pipeline and the clinical model. These scenarios are 
designed to illustrate the range of health outcomes 
we might expect under different assumptions 
concerning the design of the dental school. We 
start with some baseline assumptions about a 
potential school. Then we will allow the pipeline 
assumptions and the clinical model assumptions 
to vary to illustrate the differences that these 
choices might make in regional oral health access.

Our baseline school has the following characteristics: 
First, we assume a class size of 50 students, for a 
total of 200 students in the pre-doctoral program 
when it is at capacity. Second, the size of the 
residency program is assumed to be the same as 
the dental program at West Virginia University, a 
nearby institution with a similar rural service region 
and pre-doctoral enrollment of approximately 200 
students. In 2008-09, West Virginia had 24 post-
doctoral residents (i.e., individuals with dental 
degrees who are undergoing additional graduate 
training) who are enrolled in advanced education 
in general dentistry (AEGD) or pediatric dentistry 
(PD) programs. These particular specialty residents 
tend to see the greatest number of patients as 
they further hone skills learned in pre-doctoral 
programs, as opposed to learning completely new 
skills. Third, it is assumed that faculty perform 
fee-for-service dentistry once a week either within 
the program or in an extramural private practice. 

A 50-student class size is the median for the cohort 
of recent and proposed peer institutions with an 
institutional emphasis on rural public health (see 
Table 5.1). All of these institutions have class 
sizes significantly smaller than the current average 
class size of 86 students at the 57 existing dental 
schools (American Dental Association 2010a). With 
Virginia’s dentist to population ratio approximately 
the same as for the U.S., there do not appear to 
be sufficient gaps in the availability of dentists to 
justify what would amount to doubling the number 
of dentists trained in the state. Moreover, VCU 
has the capacity to increase the size of its entering 
class by 10 students, and the state has demonstrated 
the ability to attract significant numbers of dental 
school graduates from other states to meet statewide 
dental workforce needs (Lin et al. 2006). Finally, 
the class size of 50 is for illustrative purposes, 
to enable simulations of the effect of different 
characteristics of the dental education pipeline 
(restrictive, status quo, and expansive) and 
characteristics of the clinical education model (status 
quo, patient-centered, and community-based). 
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Mechanisms of Impact
A dental school will affect the regional dental 
workforce and ultimately regional dental utilization 
levels through three different channels. First, a certain 
number of graduates will be retained and supplement 
the local dental workforce. Second, students in 
the clinical phase of the pre-doctoral program and 
advanced education students will provide clinical 
dental services to area patients.  Third, dental clinical 
faculty will provide services either intramurally 
(through the dental school) or extramurally 
(in private practice/group practice setting).

Pipeline Out: Graduates and Regional 
Availability of Dentists
As the literature review in section 3 suggests, 
dental schools are more likely to retain graduates 
in rural regions when they recruit students from a 
rural or local background, when schools provide 
a rural curriculum and rotations, and when an 
untapped market for regional dental services exists. 
Unfortunately, the research in this area is incomplete 
and methodologically limited by measuring only 
practice intentions or initial graduate placements 
rather than long-term retention of graduates or 
the net effect on the regional quantity of dentists.

Based on the empirical model developed in Section 
4, it can be argued that there are real unexplained 
gaps in dentist location patterns given the nature 
of regional demand and supply characteristics. 
These results are bolstered by our survey of 
Southwest Virginia dentists, who identified a need 
for 13 additional dentists in the next 1-5 years 
and an additional 11 dentists indicated that they 
would be retiring or leaving the region within 

the next 1-5 years. It appears that the region 
could accommodate an additional 18 dentists 
without saturating or unbalancing the market.1  

Of course, not all (and perhaps very few) of the 
services provided by these additional dentists 
would increase utilization levels for uninsured or 
low-income patients. Most of the new providers 
would fill vacancies created by retirements, 
preserving existing utilization levels and existing 
travel costs for obtaining care. Some of the services 
may be enhanced and specialty care for existing 
patients, comparable to what is available in larger 
metropolitan areas. Other services would substitute 
for care obtained by patients who currently travel 
out of the region for dental services. These services 
do have value, but they are unlikely to result 
in much improvement in oral health outcomes 
for people not currently receiving dental care.

Our simulations of dental graduate regional 
supply effects require several assumptions, which 
we draw from current practice or from available 
studies. First, based on ADA data (ADA 2010a), 
academic attrition (for financial, academic and 
other reasons) starts at 2.5 percent in the first year 

1 This estimate is based on existing demand and supply 
characteristics, which are subject to change due to 
population growth, changing demographics, income growth, 
dental condition, etc. Virginia Employment Commission 
demographic projections  show the southwest region growing 
at a relatively slow pace between 2010 and 2030 and having a 
significantly older population. The region may also experience 
greater income convergence with the nation over the next few 
decades. These factors will likely increase demand for dental 
services. Furthermore, future supply of dental services will 
vary in response to changes in the composition of the dental 
workforce and changes in productivity.   

Table 5.1  Dental School Peer Group 
Dental School Class Size Public/Private Location
Arizona School of Dentistry (A.T. Still), AZ 68 Private Metro area with more than 1 million 

population
Eastern Carolina University, NC 50 Public Metro area with less than 250,000 

population
Marshfi eld Clinic, WI 50 Private--Proposed Non-metro area
Midwestern University, MO 50 Private--Proposed Non-metro area
University of New Mexico, NM 40 Public--Proposed Metro area with population between 

250,000 and 1 million
West Virginia University, WV 50 Public Metro area with less than 250,000 

population
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and falls in later years. So, the graduating cohort is 
somewhat smaller than the 1st year cohort. Second, 
the graduates choosing to settle in the region are 
drawn from the ranks of graduates who already 
resided in the southwest region when they entered 
the program. Based on estimates from Beazouglou 
et al. (2010, p. 14) and Bailit (2010a, p. 15), it is 
reasonable to assume that 25 percent to 30 percent 
of local resident dental graduates will remain in 
the region. Third, we assume that additions to the 
local dentist supply do not displace existing dental 
practices--they are net rather than gross additions 
to the stock of dentists available in the region--up 
until a saturation point of 18 additional dentists, this 
based on the analysis in section 4. Finally, dental 
school graduates who initially locate in the region 
are subject to a risk of out-migration. Data from 
the 2009 U.S. Census, Current Population Survey, 
Annual Social and Economic Supplement show that 
the average Virginia resident with a professional 
degree has a 3 percent per year out-migration rate 
due to normal life-cycle and economic reasons (e.g., 
marriage/divorce, career changes, change of practice 
location, illness/retirement). While re-locations to 
other regions of the state occur at a higher frequency 
of 5 percent, there are no estimated migration 
rates for particular multi-county regions such as 
Southwestern Virginia. We assume, conservatively, 
that out-migration will be only 2 percent, reflecting 
stronger regional attachments of local graduates. 

Three Pipeline Scenarios: What evidence we have 
confirms the intuition that many people have about 
the importance of place. The number of local 
dental school graduates who will stay in the region 
depends to a great extent on the number of people 
from the region that attend the school. To show the 
importance of local uptake into the dental school, we 
will examine three local uptake scenarios: medium 
(VCU uptake), low (private school tuition), and 
high (enhanced local pipeline). For the purposes of 
this exercise, we assume that all students recruited 
from the region to attend the regional dental school 
remain. After reviewing the consequences of the 
different uptake scenarios, we will discuss in some 
detail what is meant by an enhanced local pipeline.

The first scenario assumes that the dental school 
enrolls students from the region in the same 
proportion as Virginia Commonwealth University’s 
School of Dentistry, or 1.78 percent of each entering 
class. This draw rate is based on records from 
VCU showing a total of eight first-time students 
from Southwest Virginia for the entering classes 
from fall 2005 to fall of 2009. At first glance, it 
may seem reasonable to conclude that if you had a 
dental school in the region that it would naturally 
have a higher draw from the region than is currently 
true of VCU. We judge this to be unlikely, at least 
in the short run. The cost of attending the schools 
would be comparable. What would be different for 
several years at least would be the reputations of 
the schools. VCU, with its established reputation 
would still draw some of the qualified students from 
the region. So, even if there were more applicants 
due to the visibility of a regional program, 
admission would be competitive and eligible 
students would have choices about where to attend. 

This regional uptake rate is likely to be higher than that 
achieved by the regional dental school because VCU 
receives an annual state appropriation that reduces 
tuition costs. So, to account for the higher expected 
tuition costs, the second-scenario assumes a draw 
rate of 0.875 percent of each incoming class, almost 
half the level of VCU. The third scenario assumes 
that a successful regional dental education pipeline 
program is established, which raises the regional 
draw rate to 2.5 percent, roughly the same percentage 
as the region’s share of the total state population.

To simulate the effect of the increased number of 
local dental school graduates on regional dental 
utilization rates, several additional assumptions are 
required. Dentist productivity, which depends on a 
variety of factors including hours worked, number of 
operatories, number of auxiliaries, etc. (Beazoglou 
et al. 2010; Conrad et al. 2010), is assumed to 
resemble that of the average dental practice in the 
state. The dentists who responded to the patient and 
dental visit questions and dental staff questions on 
the Dental Needs Assessment Survey treated 1,406 
patients per full-time equivalent dentist (calculated 
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as full-time dentists plus one-half times the number 
of part-time dentists employed). Therefore, each 
graduate who remained in the region was assumed 
to generate this number of patients. We assume 
that each dentist will treat the same percentage 
of indigent/Medicaid patients as the statewide 
average of 8 percent as reported by respondents 
to the Dental Needs Assessment Survey. Lastly, 
we assume that all dentists retire after practicing 
35 years, an estimate consistent with an average 
retirement age of 62 years (Beazoglou et al. 2002b). 

The first three columns of Table 5.2 show the 
results for the three scenarios on regional dental 
supply beginning in 2019 through 2053. In none 
of the three cases does the regional dental provider 
count reach the 18 additional dentist saturation point 
estimated earlier based on regional demand and 
supply characteristics. The first three columns show 
the cumulative net increase of dentists over time. 
This varies from a low of 3 to a high of 9 dentists 
over the chosen time horizon. The last three columns 
show the estimated number of underserved patients 
who receive care as a result of the supply increase. 
Under the best-case scenario (dental pipeline), an 
estimated 1,037 additional underserved patients 
receive dental care in 2053. Under the low uptake 
scenario (private school tuition), an estimated 
363 additional underserved patients receive care.

Pipeline In: Local Students and Dental 
Education
A new dental school under current and projected 
dentist labor market conditions is unlikely to face 
a problem attracting qualified students. Current 
application to enrollment ratios are at or near all-
time highs and this ratio is projected to continue. 
A dentistry degree has a very favorable return on 
investment that matches other professional degrees 
and is more attractive than a general practitioner 
physician degree (Weeks and Wallace 2002). 
Moreover, the profession attracts interest for lifestyle 
reasons: dentists work fewer and more predictable 
hours, on average, than other professions and have 
more independence than other health professionals. 

To the extent that the goal of building a dental 
school in Southwestern Virginia is to increase the 

regional supply of dentists, having students from 
the region enter the dental pipeline is particularly 
important because, as studies cited in Section 
2 indicate, both medical and dental graduates 
have a preference for returning to their place 
of origin. Our simulation exercise reinforces 
the importance of achieving a high rate of local 
uptake into the dental school. We can think of the 
dental pipeline as starting in high school, where 
students need to be prepared to both gain entrance 
and succeed in college. High achieving college 
students are then needed to gain entrance into 
highly competitive dental schools. Those dental 
graduates then need to be interested in returning 
to Southwest Virginia and to have opportunities 
to make a competitive salary in the region. 

In looking at the dental pipeline, three factors are 
likely to limit the increase in dental graduates 
remaining in the region are: (1) the high tuition 
costs (and consequent student debt) arising 
from attending an unsubsidized dental school 
program, (2) the shortage of a qualified pool of 
applicants with adequate academic preparation 
to gain admission and survive the rigors of dental 
school, and (3) lower income potential available 
to graduates who remain to practice in the region 
compared to more lucrative markets elsewhere. 

Even though operational subsidies have declined 
significantly for public dental schools in recent 
decades, these institutions still provide students of 
more modest means a more affordable option for 
dental school. The American Dental Association 
(2009a) reports that the average first-year in-
state tuition (not including related academic fees 
and expenses for kit and uniforms, which can be 
substantial) of a state-supported school is $20,725 
compared to a private unsubsidized school at $46,504. 
Debt incurred from attending state-supported 
schools (private and public) is $142,671 compared 
to $204,734 for private unsupported schools 
(Okwuje et al. 2009a). The high cost helps explain 
the relatively high socioeconomic backgrounds of 
new dentists. Of dentists graduating in 2008, 42.9 
percent were from families with incomes of $100,000 
or more compared to only 21.2 percent from 
families with incomes of $50,000 or less (Okwuje 
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et al. 2009a). The comparable figures for Southwest 
Virginia residents in these income categories are 8.4 
percent and 60.5 percent respectively (see Figure 
5.1). It is not clear that many residents would 
have both the ability and the economic resources 
to attend a regional dental school. If anything, 
these figures likely understate the importance of 

socioeconomic factors since the sample consists 
mostly of state supported public institutions, which 
are more accessible to lower income students.

It is equally unclear whether there are enough 
academically prepared students from the region who 
could compete effectively for spots at the school. 

Table 5.2  Effects of Dental School Graduates on Regional Dentist Supply and 
Underserved Patients Based on Three Scenarios

Number of New Southwest 
Region Dentists

Number of Previously Underserved 
Residents Receiving Care

 
Dental Pipeline

Scenario
VCU

Scenario
Private School

Scenario
Dental Pipeline

Scenario
VCU

Scenario
Private School

Scenario
2019 0 0 0 41 29 14
2020 1 1 0 81 58 28
2021 1 1 0 120 86 42
2022 1 1 0 159 113 56
2023 2 1 1 197 140 69
2024 2 1 1 234 166 82
2025 2 2 1 270 192 94
2026 3 2 1 305 217 107
2027 3 2 1 340 242 119
2028 3 2 1 374 266 131
2029 4 3 1 408 290 143
2030 4 3 1 440 313 154
2031 4 3 1 473 336 165
2032 4 3 2 504 358 176
2033 5 3 2 535 380 187
2034 5 4 2 565 402 198
2035 5 4 2 595 423 208
2036 6 4 2 624 443 218
2037 6 4 2 652 464 228
2038 6 4 2 680 484 238
2039 6 4 2 707 503 248
2040 7 5 2 734 522 257
2041 7 5 2 760 541 266
2042 7 5 2 786 559 275
2043 7 5 3 811 577 284
2044 7 5 3 836 594 293
2045 8 5 3 860 612 301
2046 8 6 3 884 628 309
2047 8 6 3 907 645 317
2048 8 6 3 930 661 325
2049 8 6 3 952 677 333
2050 9 6 3 974 693 341
2051 9 6 3 995 708 348
2052 9 6 3 1,016 723 356
2053 9 7 3 1,037 737 363
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Entrance into dental school is highly competitive, 
typically requiring students to have a 3.5 grade point 
average or higher from a selective undergraduate 
institution. The region has a significantly lower 
portion of the population that has graduated from high 
school or college than the national or state average. 
Census data from the 2005-
2009 American Community 
Survey show that 85.8 
percent of Virginia’s adults 
are high school graduates 
compared to 70.8 percent 
for the Southwest region. 
Similar disparities exist for 
adults with a bachelor’s 
degree, where Virginia’s 
average is 33.4 percent and 
the Southwest region average 
is 11.5 percent. The rates are 
similarly low for age groups 
most likely to attend graduate 
school. While 11.5 percent 
of Virginia residents in the 
18-24 year age group have 
a bachelor’s degree, only 
5.5 percent in Southwest 

Virginia do. Thirty-seven 
percent of Virginians in 
the 25-34 age group have 
an undergraduate degree 
compared to 11.7 percent 
of southwest residents.

These educational out-
comes are likely the 
product of two factors: a 
lower rate of matriculation 
in universities and four-
year colleges  and a greater 
tendency for younger 
college-educated residents 
to re-locate elsewhere 
following their studies. 
Figure 5.2 indicates that 
southwest region high 
school graduates are 
less likely to indicate 
their intention to attend 
a four-year college 

upon completion than the average Virginia high 
school graduate. Figure 5.3 shows that, on a per-
capita basis, enrollment of first-time freshman in 
Virginia-based four-year public and private non-
profit colleges is significantly lower for Southwest 

Figure 5.1  Distribution of Income for Dental School Seniors’ Parents 
(2008), and U.S., Virginia, and Southwest Region Families (2005-2009)

Source: Okwuje et al. (2009a) and U.S. Census Bureau, American Community Survey
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Figure 5.2  High School Senior Plans for Four-Year College Fol-
lowing Graduation, Virginia and Southwest Region, 1999-2010

Source: Regional Data and High School Senior Graduation Plans: Virginia Department 
of Education
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region residents than elsewhere in the state. Over 
half (52 percent) of these 313 students attended 
the University of Virginia at Wise. While there 
are many exceptional students in the region, the 
combination of lower rates of matriculation in four-
year colleges, lower resident educational attainment 
levels, and lower family incomes suggests that 
students from Southwest Virginia would have 
much lower rates of matriculating into the dental 
school than students from elsewhere in Virginia.  

A new dental school could work to enhance the 
regional education pipeline as part of its educational 
mission. While students from disadvantaged 
rural backgrounds may not have the educational 
opportunities accorded middle and upper income 
applicants from elsewhere, programs could be 
developed to improve educational preparedness 
in high school and later to enable more students 
from the region to be competitive. Some of these 
efforts could build on existing Southwest Virginia 
Area Health Education Center and area career/
workforce programs that begin in high school. 
Academic enrichment programs could be developed 
at the undergraduate level and could build on the 
pre-dentistry programming and activities at the 
University of Virginia at Wise. These programs 
might include (1) academic enrichment programs 
in dental education such as summer enrichment 
programs that include science preparation, dental 
career development, clinical experiences, financial 

planning, and practicums, (2) 
post-baccalaureate programs 
that help make college 
graduates more competitive 
for dental school entry, or (3) 
pre-enrollment programs that 
offer students dental school on 
a provisional basis subject to 
completion of developmental 
coursework (Alexander and 
Mitchell 2010).

Clinical Services
Up to this point, in evaluating 
how the design of the new dental 
school would affect regional 
oral health outcomes, we have 
focused on the training and 
recruitment of new dentists to 

practice in the region. The second pathway by which 
a dental school could affect regional dental health 
outcomes is through clinical services to patients. As 
we will make clear later in this section, some of the 
services offered by dental school clinics will displace 
services currently offered either to patients on public 
insurance or pro bono to those without. Displacement 
of the latter would tend to improve profitability of 
existing practices while displacement of the former 
could have the opposite effect. The particular 
features of the clinical model chosen will determine 
the extent to which the school displaces existing 
regional dental services available in private practices. 
For example, the clinic may provide specialty 
dental care that is not readily available within the 
region or may provide low-cost or uncompensated 
dental care to uninsured patients who would not 
otherwise receive treatment or would do so for free.

Dental schools are able to provide this dental “safety 
net” function because they can leverage funds in ways 
that other entities cannot. Students and residents offer 
their services below private rates to ensure that they 
receive adequate experience under the supervision 
of instructors. Federal funds for Graduate Medical 
Education (GME) can cover the costs of training 
dental residents. Dental schools may partner with 
organizations such as FQHCs, which receive 
federal funds to operate their clinical programs. Or, 

Figure 5.3 New Freshman Student Enrollments in Virginia Four-
Year Colleges, Virginia and Southwest Region, 2000-2010

Source: Fall headcount by domicile of new undergraduates, State Council of Higher 
Education for Virginia, E12 Report; U.S. Census Bureau.
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somewhat more speculatively, Virginia may choose 
to modify existing laws to allow dental schools access 
to federal Medicaid matches for the administrative 
expenses of running their clinical programs, as 
has been done in other states (Bailit et al. 2010b).

This all assumes that there are enough residents in 
the region who would be interested in receiving a 
discount on treatment in return for being patients 
in a school clinic. Because of the relatively 
low density of the population and longer travel 
distances, it could be more challenging to attract 
clinical patients than it would be in a more urban 
environment, particularly during certain times of 
the day and seasons of the year (e.g., winter storm 
events). These factors will result in increased 
recruitment, marketing, and transportation costs. 

We will examine the three main competing models 
for dental school clinical education, each with its 
particular mix of clinical care volume, revenue, 
clinical skill development, cost-effectiveness, and 
quality of patient care. The models we consider 
are: (a) the traditional dental school clinic, (b) the 
patient-centered clinic, and (c) the community-
based clinic. These clinical models will serve as 
scenarios for estimating the relative magnitudes 
of their effects on dental health services in the 

Southwest region. The key tradeoffs among 
these models are summarized in Table 5.3. 

Traditional Dental School Clinics: Dental school 
clinics are set up as teaching laboratories.  Students 
typically treat patients while faculty observe. 
Faculty do not treat patients. The typical fourth year 
student sees two patients a day, and many patients 
must make multiple visits for more complicated 
procedures. As a result, typical clinics see relatively 
few patients. The low volume of services provided 
and the generally low income of the patients 
mean that dental clinics do not generate enough 
income to cover costs and require large subsidies, 
often in the range of $40-50,000 per chair per 
year.2  The gap between expenses and revenues for 
schools that operate such clinics are on the order 
of 21 percent or more (Formicola et al. 2006). 
 
Patient-centered Clinics: This dental school model 
makes patient care rather than student education 
the central focus of the clinic (Formicola et al. 
2006). Faculty, students and residents provide care 
in a delivery system similar to private practices, 
with auxiliary staff and increased attention 
paid to customer service and program financial 
viability. Relative to the traditional model, there is 
increased emphasis on improving clinic capacity 

2 Information based on interview with Dr. Howard Bailit.

Table 5.3  Dental School Clinical Scenarios
Scenarios Major Characteristics Major Advantages Major Disadvantages

Traditional Dental 
School Clinic

Clinic based at school May be the most conducive 
environment for conducting dental 
research

(a) Low patient volume (b) Costly 
to operate, requiring large opera-
tional subsidy

Patient-centered 
Care Clinic

Clinic based at school 
that operates like 
private practice

(a) Highest patient volume, (b) 
Faculty are used to provide 
services intramurally, (c) Quality 
clinical experience for students, 
(d) Well managed clinic can be a 
“profi t center”

(a) Clinical services are concen-
trated at school site rather than 
dispersed to improve geographical 
access, (b) Clinics are costlier to 
construct. Capital investments on 
the order of $500,000 to $1 million 
are required to convert  to a patient 
centered clinic (Bailit et al. 2008)

Community Based 
Clinic

Clinical experiences 
based in community 
such as community 
health centers and pri-
vate practices

(a) High patient volume, (b) Quality 
clinical experience for students, (c) 
Low costs to school, (d) Dispersed 
locations for serving more under-
served patients, (e) Less likely to 
provide services that compete with 
private practices

Little revenue generated for 
school
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utilization, for example by introducing modern 
clinic management methods, operating evening and 
weekend hours throughout the year, and scheduling 
shorter appointments (Formicola et al. 2006). These 
types of clinics generate lower net costs and give 
the faculty an opportunity to participate in clinics 
on an intramural basis for research or as a source 
of income to supplement their teaching salary.

Community-based Clinics: The key feature of 
this teaching model is the assignment of students 
to community clinics and private practices for 
multiple-week clinical rotations (Bailit et al. 2007). 
First introduced by the University of Colorado, 
this model has since spread to other institutions, 
including those listed in Table 5.1. Evidence 
suggests that students in community settings are 
much more productive than the traditional clinical 
model because of the availability of auxiliary 
staff and the expectation that patients will receive 
high quality care, comparable to that obtained at 
private practices (Bailit et al. 2007). Bailit et al 
(2007) estimated that students in community-based 
clinics are 3-4 times more productive than they 
are in traditional dental school clinics. Bean et al. 
(2007) found a similar productivity boost: students 
conducted twice as many procedures in less than 
half the time. Overall, students can expect to treat 
six to eight patients each day at community-based 
clinics compared to two at school-based clinics 
(Formicola 2008; Bailit et al. 2007). There appear 
to be gains in educational outcomes as well; 
students receive a more rounded clinical experience 
and treat a greater variety of patients, including 
low-income, minority and rural populations.  

In order to estimate the effects of these clinical 
scenarios, we adopt some parameters and 
assumptions used in an analysis of the expansion 
of dental safety net options from Bailit et al. 
(2006) and an analysis of the dental safety net in 
Connecticut (Beazoglou et al. 2005). These studies 
assume that all patients treated by the clinic based 
students and residents are low-income patients, 
based on the preponderance of such patients in 
dental school clinics. Typical clinical charges 
are less than half of what is charged by a private 

practice, with uncompensated care an estimated 
15-16 percent of the cost of all care provided 
by the clinic (Weaver and Valachovic 2006).

Faculty practices, which may operate in parallel 
with the school clinic, tend to treat middle-and high-
income patients and will be addressed later. Faculty 
time in the student clinics is assumed to be restricted 
to instructing and assisting. Their productivity will 
be subsumed in the student and resident patient 
volumes. For simplicity, resident productivity is 
assumed to be unaffected by the clinical model and 
will extrapolate from resident productivity patterns 
observed for pediatric dentistry and advanced 
education in general dentistry (AEGD) residents at the 
University of Connecticut School of Dental Medicine 
in Farmington. Each resident saw, on average, 
415 patients during the year of the study. Around 
9,960 patients would be treated by a dental school 
clinic (24 residents at 415 patients per year each).  

Student clinic productivity depends critically on the 
clinical model, with patient centered and community-
based clinics being roughly three times as productive. 
We estimate the number of patients treated for our 
baseline dental school using a traditional clinical 
model based on a reported 2,927,250 patient visits 
to U.S. dental schools in 2008-09 and an average 
of 13 visits per patient during the year as reported 
by Bailit et al. (2006) (admittedly this slightly 
overestimates productivity in a traditional clinic 
since some patient-centered and community clinic 
activities generate the patient counts). Bailit et 
al. further estimated that senior dental students 
generate 75 percent of clinical patient contacts and 
junior students the remaining 25 percent. Based on a 
national headcount of 4,906 seniors and 4,960 juniors 
during the 2008-09 school year, this implies that a 
senior student will treat approximately 34 patients3 
and a junior student approximately 11 patients.4  
Junior and senior cohorts of 49 each (accounting 
for attrition from an entering cohort of 50) would 
treat 2,243 patients each year (see Table 5.4). 

3 (2,927,250 patient visits/13 visits per patient per year) X (0.75 
of patient contact by seniors/4,906 seniors).

4 (2,927,250 patient visits/13 visits per patient per year) X (0.25 
of patient contact by juniors/4,960 juniors).
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Under the patient-centered and community based 
model the number treated would be considerably 
higher. Bailit et al estimated that senior students 
would provide 60 days of care per year, treat seven 
patients per day, and have repeat visits per patient 
approaching 2.3. Under these high functioning 
clinic scenarios, an estimated 8,948 patients5 (49 
senior students X 60 days X 7 patients per day)/2.3 
visits per patient could be treated each year.

Not all of the underserved patients would be 
expected to come from Southwest Virginia. In order 
to estimate the number of patients from within the 
region, we compare the population potential6 of 
the Southwest region to the population potential of 
counties with mean population centers (or population 
centroids) within 60 miles of the population 
centroid for Wise County (where the dental school 
is assumed to be based). The regional population 
share is 63.3 percent, which is used in the traditional 
and patient-centered clinical scenarios. For the 
community-based model, we assume that students 
and residents are dispersed to locations throughout 
the region but have a much higher local share (90 
percent) of patients due to restrictions on serving 
patients outside of the service area for the clinic.7  

Clinical Faculty Practices
In most dental schools, clinical faculty provide 
dental services in faculty practices housed in dental 
schools (Lee and Stamm 2004). The net income 
generated by the practice is additional income 
for the faculty member. In a small percentage of 
schools the faculty practice outside the school. 

5 (49 senior students X 60 days) X (7 patients per day/2.3 visits 
per patient)

6 Population potential (PP) is defined as: PPi=ΣPj/dij  where 
i=Wise county, j=a county, P=population, d=distance.  dii=1.

7 Restrictions on who might be served are a particular 
characteristic of the funding model for the distributed clinics.

According to Bailit et al. (2006), faculty practices 
primarily treat insured and fee-paying middle and 
upper income patients. Therefore, faculty practices 
have an effect on regional workforce levels but 
have little impact on utilization by the underserved.

To estimate the importance of clinical faculty on 
the regional dental workforce, we assume that 
additions to the regional workforce come only 
from full-time clinical faculty, that full-time faculty 
employed by the dental school are proportionate to 
faculty/FTE student ratios observed at other U.S. 
dental schools,8 and that the typical clinician is 
assumed to work one day a week (or alternatively 
to be equivalent to 1/5th of a full-time equivalent 
dentist).9  Therefore, the 37 clinical faculty add 
7.4 dentist-equivalents to the regional workforce. 

Approximately 60 percent of dental clinical 
faculty are specialists.10 Therefore, of the 7.4 
dentist equivalents, 4.4 full-time specialist-
equivalents and 3 full-time generalist-equivalents 
would be generated by faculty practice. 
However, it may not be the case that there is an 
inadequate local market for these services. In 
this case, the faculty practice model would need 
to be revised and clinical faculty salaries would 
need to be higher in order to provide earnings 
competitive with those of other institutions.
 
8 Calculated as the sum of pre-doctoral enrollment, advanced 

education enrollment, and allied education enrollment. 
According to calculations based on American Dental 
Association (2009a), Table 1. Enrollment Biomedical Science 
and Dental/Clinical Faculty, 2007-08, there is one dentist per 
approximately every six students (.165 dentists per student). 
According to calculations based on the American Dental 
Association (2010a), 224 student FTE (200 pre-doctoral 
students and 24 residents) would equate to approximately 37 
full-time clinical faculty.

9 Based on Lee and Stamm (2004)
10 Information based on interview with Dr. Howard Bailit.

Table 5.4  Number of Patients Served Based on Three Models

 Item
Model 1

Traditional
Model 2

Patient-Centered
Model 3

Community-Based

Residents 9,960 9,960 9,960

Pre-doctoral students 2,243 8,948 8,948

Total 12,203 18,908 18,908

Southwest region patients 7,727 11,974 17,017



63

Effects on Regional Utilization 
Combining the results of the effects of the school on 
graduates practicing in the region and the impacts 
of the clinical services offered, one can present 
a range of possible outcomes for the number of 
underserved residents who could receive care. In 
a low yield scenario (i.e., private school with a 
traditional clinic), potentially 8,090 underserved 
patients (363 treated by graduate dentists and 7,727 
treated within the clinic) would receive care. In a 
high yield scenario (i.e., dental pipeline program 
with community based clinics as many as 18,054 
underserved patients would receive care. Holding all 
else constant (e.g., population levels, demographic 
characteristics), if one makes the strong assumption 
that these patients did not access care during the year, 
that the adult/child mix is the same as the general 
population, and that the adult utilization level was 
60.1 percent at the beginning of the period, the low 
end scenario of 8,090 patients treated translates 
into an increase in the dental utilization rate to 64.0 
percent. Under the high-end scenario of 18,054, 
the utilization rate increases to 68.9 percent. These 
levels are significant improvements but still below 
the rates observed both in U.S. (71.3 percent) and 
statewide (75.2 percent). While one may reasonably 
conclude that this increased use of dental services 
would improve oral health outcomes in the region, 
it is not really possible to say with any specificity 
what those improvements would be without 
considerably more analysis than is possible here.

Other Impacts
The establishment of a regional dental school 
can have several other positive (albeit difficult to 
measure) effects on regional dental manpower, 
use of dental services, and oral health outcomes. 
First, dental schools may create new continuing 
education curricular opportunities for the area’s 
dental workforce that enable providers to improve 
their skills, knowledge, and patient care. Second, 
a dental school could serve as a demonstration 
laboratory and technology transfer center that 
disseminates information about new management 
methods, technology, and procedures in dentistry, 
helping to improve dentist productivity in the 
region. Third, a dental school could stimulate a 

greater level of public awareness about oral health 
care through both formal public outreach programs 
and a larger number of health care educators 
providing leadership roles in the community. Lastly, 
and probably small in magnitude compared to the 
other effects, a dental school could have an indirect 
effect on oral health by raising incomes in the area 
close in proximity to the school. A new dental 
school would likely have a significant economic 
impact on the Wise County region running into the 
tens of millions of dollars and create hundreds of 
new job opportunities inside and outside the dental 
school. The new jobs and improved purchasing 
power would perhaps enable some previously 
underserved residents to afford dental services.

Potential Problems
The proposal for a Southwest Virginia dental school 
envisions the school as a part of the University of 
Virginia’s College at Wise. Given U.Va.-Wise’s
current mission as a four-year liberal arts school 
drawing the majority of its students from the 
Southwest region, the establishment of a dental 
school there presents a number of special 
challenges. Aside from the costs of establishing 
and running the dental education program itself, 
expanding the mission of the school to include 
a dental school would impose substantial new 
costs on existing management, requiring a major 
reconfiguration of institutional resources. It 
will pose a special challenge to accomplish this 
without harming the school’s current programs.

The analysis of the cost of establishing a new dental 
school is beyond the scope of this report. Rather, our 
concern here is with the difficulties that may arise 
in establishing a dental school at U.Va.-Wise, and 
how those difficulties might affect the contribution 
of the new dental program to improved regional oral 
health outcomes. If the location of a dental school 
at U.Va.-Wise poses special difficulties, then these 
difficulties could reduce the expected gains from 
the new school. Factors that would lead to elevated 
costs would tend to make the proposed school less 
successful in achieving the goals that have been 
the subject of the analysis in this report thus far.
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Administrative and Operational Requirements 
of Dental School

U.Va.-Wise currently has no graduate or 
professional programs. The school currently offers 
only two bachelor degrees in medically related 
fields: a Bachelor of Science in Nursing degree 
(BSN), which is accredited by the Commission on 
Collegiate Nursing Education, and a Bachelor of 
Science in Medical Technology/Clinical Laboratory 
Science, although the Department of Natural Science 
does offer undergraduate majors in Pre-medicine, 
Pre-dentistry, and Pre-pharmacy. The minimum 
infrastructure specific to offering graduate/
professional education and dental health/clinical 
services would include a new dean reporting to the 
president, associated administrative and professional 
staff, a dental and medical library, facilities for 
didactic and clinical laboratory space, along with 
faculty and facilities for teaching graduate-level 
basic science courses. Without a medical school or 
other health profession degree program, the fixed 
costs for the new school would be borne by entirely 
by the dental school and, to some unknown extent, 
the host institution.  

There is currently no good model for attempting 
to create a dental school at a small liberal arts 
college located in a relatively rural region. The 
vast majority of current dental schools are located 
at large comprehensive doctorate granting research 
universities with medical schools and located in 
major metropolitan areas. A handful of newer 
dental schools are affiliated with smaller privately 
owned osteopathic colleges of medicine and more 
of these types of schools are planned and have 
been proposed for the future. The dental school 
proposed for the Marshfield Clinic in Wisconsin, 
perhaps, is the only other proposed school that is 
atypical in this regard. That dental school would 
be built not at an accredited educational institution 
but at a health care organization that, along with its 
primary healthcare mission, conducts research and 
houses residency programs. Setup and management 
of the didactic portion of the curriculum would be 
contractually outsourced to another private dental 
school (A.T. Still University). The challenges 

of establishing such a dental school have been 
described as formidable, and the prospects for 
accreditation of the school have been questioned by 
at least one knowledgeable observer (Bailit 2010a). 

It may be possible to take advantage of U.Va.-Wise’s 
affiliation with the University of Virginia main 
campus to resolve some of the tricky issues that may 
arise. For example, a dentistry program of about 50 
students would require around 7 faculty members 
in the basic medical sciences. Without any college 
departments housing graduate faculty in medical 
sciences, it is not immediately clear what system 
could be used for making tenure and promotion 
decisions for the faculty in this area. An explicit 
plan for promotion and tenure decisions would 
be required for accreditation of the school. Some 
arrangement with the U.Va. School of Medicine 
in Charlottesville might help solve this problem, 
but the distance between the two institutions 
does present challenges for such an arrangement.

A few recent examples are suggestive of the 
magnitude of resources required for establishing a 
school of the sort that might be most appropriate 
for Wise. The School of Dentistry at East Carolina 
University recently constructed a building that 
houses the School of Dentistry and some medical 
school functions for $87 million (Bailit 2010c). 
The annual operating budget for a class size of 50 
students and general/pediatric residency programs 
is $60 million which includes the costs of operating 
10 community-based group clinics. Bailit (2010c) 
estimates that the cost of 40-cohort class with 25 
residents would be $30 million for building and 
equipment and $18 million in annual operational 
expenditures. These new and proposed schools 
are located at comprehensive doctoral/research 
institutions with pre-existing schools of medicine 
and located in metropolitan areas. The absence of an 
existing medical school would certainly increase this 
cost. A recent study (SCHEV and VCU 2007), which 
looked at the actual feasibility of creating a branch 
four-year dental program affiliated with Virginia 
Commonwealth University’s School of Dentistry in 
Southwest Virginia, cited high cost among the chief 
factors for the decision not to pursue the venture.
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Faculty Recruitment and Retention
Approximately 50-100 full-time faculty and 
staff would be needed for the dental school, 
including faculty to teach graduate level courses 
in life sciences (e.g., physiology, biology). 
Approximately 60 percent of the dental clinical 
faculty would need to be specialists who command 
much higher salaries than general dentists.11

Likely to compound the difficulty of recruiting 
qualified faculty members is the growing number of 
vacancies at existing dental schools (see Figure 5.4). 
There are a variety of reasons for this phenomenon 
(Okwuje et al. 2009b; Nash and Brown 2004), but 
foremost among these, academic careers are far 
less lucrative than private practice. The average 
difference between private practice generalists and 
specialists and their dental school counterparts 
were $86,000 and $170,000 respectively, amounts 
projected to grow to $280,000 and $454,000 in 
nominal terms by 2015 (Bailit et al. 2008). With 
such high salary disparities, it will be increasingly 
difficult for dentists to justify the costs of obtaining 
an additional credential (e.g., MPH, PhD) to qualify 
for a faculty position. Higher graduate debt levels 
magnify the importance of these income disparities. 
Rapid attrition expected in the existing faculty 
workforce over the next several years will add to the 
difficulty of hiring qualified faculty. The average age 

11 Based on interview with Dr. Howard Bailit.

of dental faculty is 54 years, and many 
faculty are nearing retirement age.12  

The Southwest region’s relatively rural 
location further complicates faculty 
recruitment. While very few dental 
school deans in a recent survey cite 
geographic location as an impediment 
to recruiting faculty (Okwuje et al. 
2009b), there are no rural dental schools 
in the survey from which to draw 
comparisons. Faculty recruitment may 
be a formidable challenge, particularly 
for two-earner families where 
occupational matches in a rural region 
can be more challenging than for larger 
metropolitan areas with large, diverse 
labor markets (Kuthy et al. 2009). Faculty 

would have a much more difficult time establishing 
profitable external practices in the community due 
to the relatively low demand for services close 
to the school. In fact, Virginia Commonwealth 
University cited the difficulty of faculty recruitment 
for a branch campus in the southwest region 
among its reasons that a dental school there 
would not be feasible (SCHEV and VCU 2007). 

The Impact of Clinical Services on Local Den-
tal Practices
The patterns of consumption that we observe for 
any service, including dentistry, are determined by 
the interest and ability people have in consuming 
the service (the demand) and the interest and ability 
others have in providing the service (the supply). 
We have already noted that the low levels of use 
of dental services in the region result from both 
lower demand than elsewhere in the state and lower 
supply of the services than elsewhere. Probably a 
large proportion of the reduced demand is due to 
lower levels of income in the region. The limited 
supply of dentists reflects the generally lower 
level of profitability of practices here compared to 
other areas. In fact, many of the dentists practicing 
in the area have, as a substantial share of their 
practice, service to those covered by public health 
insurance, Medicaid in particular. Area dentists 

12 Based on interview with Dr. Howard Bailit.
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also provide some free care to those who are 
not covered by any public assistance programs.

Earlier in this section, we provided some rough 
estimates of the services to the region’s underinsured 
that would accompany a new dental school in the 
region. Given what we know about the local supply 
and demand for dental services we can make some 
tentative observations about how the additional 
services will affect the local market. We know, for 
example, that an expansion of services available 
at no cost or very low cost will allow dentists 
who currently provide free services to reduce 
this money losing component of their practices 
because the patients unable to pay now would 
have access to services elsewhere. This change is 
neutral for the patient, but beneficial for the dentist 
who may now see additional paying patients. 

Dentists who treat more than a few patients on 
public insurance, may suffer a loss of clientele 
that cannot easily be replaced by paying clients 
not on public insurance. The services offered in 
conjunction with the school, especially in the 
patient-centered and community-based models, will 
be in competition with some portion of services 
offered by providers not affiliated with the school. 
The increased competition would be especially 
strong if the demand for the low cost clinic services 
turns out not to be large enough to use the clinics 
to capacity. All of this means that the service count 
estimates provided earlier do not represent net 
additions to the services already offered, the actual 
additions will be somewhat less. It also means 
that some current providers may oppose the new 
school because it poses a threat to their practice. It 
is possible that the loss of Medicaid patients could 
lower the profitability of a practice enough to cause 
the practice to close, lowering the availability of 
services to indigent and non-indigent patients alike.

Unfortunately, the dearth of research on this subject 
does not allow us to draw firm conclusions about 
the likely effects of new dental clinics on existing 
practices. In one study, Kolimaga et al. (1994) find 
little effect of federally subsidized Community 
Health Centers on physician private practices 
located in the same service areas. On the other 
hand, according to the Dental Needs Assessment 
Survey, 72 percent of southwest region dentists 
felt that there are currently enough providers in 
the region to meet the demand for dental services 
(Question 26). For point of comparison, the annual 
summer RAM clinic in Wise provides services to 
approximately 1,500 low-income and uninsured 
patients each year. This is probably equivalent to 
about ½ dentist annual FTE. Approximately 13 
percent of the RAM clinic attendees have indicated 
that they would have seen a private practice provider 
if RAM were not available (Huttlinger et al. 2004).    

On the other hand, there are reasons why local 
dentists may support the school. A dental school 
would facilitate existing dentists making contacts 
with young dentists who could be recruited as clinical 
associates. These young associates would be prime 
candidates for purchasing the practice when the 
current dentist/owner retires. This model of transfer 
requires a matching process between younger and 
older dentists that would be facilitated by having 
a dental school in the region. Local dentists may 
profit from rotation of students and residents through 
their practices. The extra assistance allows dental 
practices to see more patients without the cost of 
hiring another dentist. Some local dentists may 
find employment at the dental school as part-time 
clinical faculty. Finally, the availability of specialist 
dentists could make the area a more attractive place 
to operate a general dentistry practice because of 
complementarities between these types of services 
and localization economies that arise from practices 
being able to draw on larger pools of skilled labor, 
other specialized intermediate inputs and customers. 
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SECTION 6
ALTERNATIVES

The main purpose of this report is to assess the 
effect that a new dental school in Wise would likely 
have on oral health outcomes in the region. Insofar 
as the purpose of establishing a new school is the 
improvement of oral health outcomes, the option of 
a new dental school should be considered along with 
other approaches to achieving that goal. Since we 
did not develop complete information on the costs 
of alternatives for this study, we cannot draw any 
conclusions about which approach is the most cost-
effective. We can, however, judge which options 
are worth examining in detail when evaluating 
a new dental school against its best alternatives.

Alternative Dental Education Strategies
Alternative Dental Education Strategy: Table 6.1 
lists four alternative approaches to increase dental 
education outcomes for the region. The first option, 
and the option most similar to the establishment of 
a new dental school in Wise, would entail building 
a close clinical and residency link between the 
Southwest region and a new dental program at a 
location or multiple locations other than U.Va.-
Wise. Opening a dental school at an existing medical 
school with an associated clinic and residency 
program in Wise and other locations in the region 
would likely be more efficient than a stand-alone 
dental school. There are several obvious candidates. 
The James H. Quillen College of Medicine at 
East Tennessee State University in Johnson City, 

Tennessee is currently conducting a feasibility study 
of establishing a dental school. The establishment 
of Virginia satellite clinics for a Tennessee medical 
school would require resolving sometimes tricky 
issues related to interstate cooperation, but there 
are many precedents and the problems do not 
appear insurmountable. Another option, discussed 
as early as 2003, would be a school of dentistry at 
the Edward Via College of Osteopathic Medicine 
(VCOM) in Blacksburg, Virginia. This strategy 
makes more efficient use of existing medical 
education infrastructure, although the extent of the 
resulting savings is not clear and would require a 
rather more detailed assessment than is possible here.

Center for Dental Education: Another option is 
to establish a dental education center either in
conjunction with one or more alternative regional 
schools or with VCU. Such a center would not 
house a full-fledged dental school, but would 
provide continuing dental education, dental clinic 
and residency facilities, and even options for 
satellite private practices for faculty at nearby 
dental schools. Such a facility would provide a 
substantial subset of the advantages of a dental 
school but without the administrative burden 
and teaching overhead of an accredited dental 
school. The facility could support enhanced 
investments in the regional dental provider pipeline. 

Table 6.1. Summary of Alternatives: Education
Alternative Major advantages Major disadvantages

Dental school at pre-existing medical 
school with clinics and residency 
programs in Southwest Virginia.

Utilize resources and institutional 
structures at a medical school.

Southwest Virginia would not receive 
the full oral health and economic ben-
efi t of a dental school.

Dental pipeline through a joint col-
lege-dental school program or college 
preparatory program.

Shorten the length and tuition of 
undergraduate/dental education. 

Requires state/federal support.

Center for dental education to provid-
ing continuing dental education, a 
residency program, recruitment of pre-
dental students, and mentoring.

Less costly than a full dental school 
and could be built on existing Gradu-
ate Medical Education Consortium 
(GMEC) infrastructure.

Requires state/federal support.

Post-undergraduate program for 
students to build stronger academic 
preparation.

Higher rates of admission to dental 
school, with some students expected 
to return to the region.

Requires U.Va.-Wise to establish a 
graduate level program.
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Enhanced Provider Pipeline: Efforts to enhance 
the likelihood that local students will attend dental 
school and then return to the region to practice do not 
depend necessarily on the presence of a dental school. 
College prep programs to encourage interaction 
with dental professionals, gap-year internships, 
post-baccalaureate preparation to enhance the 
prospects for entering and completing dental school, 
and scholarships might be used independently or in 
cooperation with nearby dental schools, a dental 
education center, or local dental professionals.

Enhancing Regional Dental Services
To attract more graduates to settle in the region, 
an expansion of the loan repayment program 
would likely be effective. Studies have found that 
approximately half of recipients remain in the region 
(Pathman et al. 2004; Mofidi et al. 2002). As we have 
already discussed, if the goal is to increase the direct 

provision of services, then it may be possible to set 
up a clinic or residency program even without a 
dental school.  VCU had proposed this option before 
running into difficulties (SCHEV and VCU 2007). 
Satellite clinics, such as the one proposed by VCU, 
would be more likely to work if the cooperating 
school were closer to the southwest region.

Other methods of providing services are possible 
but would have varying levels of effectiveness, 
depending on how they are structured (see Table 
6.2). For example, mobile clinics are a good way to 
reach remote populations and children in particular. 
However, staffing and maintaining the clinics can be 
costly and some private providers have not always 
had adequate follow-up or referral procedures to 
ensure that long-term oral health outcomes improve. 
While retail general medical clinics have gained 
popularity, it is not clear to what extent dentists could 

Table 6.2. Summary of Alternatives: Provision of Services
Alternative Major advantages Major disadvantages

Expansion of loan repayment 
programs and other incentives for 
dentists to locate in the region.

Approximately half of loan recipients 
are expected to remain in the region.

It requires state funding, typically 
around $20,000 per recipient.a

Expand FQHC sites in region offering 
full array of dental services on site.

Feasible dental model is offered by the 
Southwest Dental Center in Saltville.  
Federal support is probably available.  

Funding outlook is uncertain.  Site 
services were discontinued at Stone 
Mountain Health Services because of 
lack of fi nancial sustainability.

Mobile clinics/ school-based clinics Can reach children without relying on 
caregivers. Can reach individuals in 
remote locations.

Questionable that it is cost-effective. 
Need to ensure adequate follow-up 
care.

Free clinics and charity care, such as 
the remote area medical clinics (RAM) 
and Virginia Dental Association’s Mis-
sions of Mercy (MoM) (Hunt 2008).

Low cost to state. Long waits, lack of regular preventa-
tive care, discourages other avenues 
of providing care to the needy.

Stationary clinics affi liated with a den-
tal school such as the proposed VCU 
Satellite Clinic.

Utilize resources at existing dental 
schools.

Few patients and high overhead. 
Unclear if most in need of care would 
have transportation.  

Retail clinics providing a limited number 
of transparently priced services in a low-
cost facility, such as a retail outlet.

Improved access to underserved 
depends on how the model evolves 
(California Healthcare Foundation 2009).

Viability may depend on permitting 
mid-level professionals to practice 
independently.

Undergraduate or graduate dental/ 
health care management program to 
increase productivity.

Draw on existing resources at U.Va. 
Charlottesville and use telecommuni-
cation facilities.

Would require funding.

a Scholarship programs tend to be less effective, since students may not know where they will settle after completing a pro-
gram. Between 1986-2008, VDH administered 63 scholarships. Twenty-three dentists completed practice in underserved area 
and stayed; 9 complete practice and stayed, with the result that the area is no longer underserved; 10 completed practice then 
moved to a non-underserved area; 21 did not fulfi ll their obligation (Data provided by Elizabeth Barrett, VDH).
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provide lower priced services in a retail setting.1  It 
is also unclear under what conditions dental clinics 
associated with retail stores are allowed in Virginia. 

Finally, there is considerable evidence that 
improvements in oral health outcomes in underserved 
populations could be achieved by expanding the 
services offered by dental professionals other than 
dentists (see Table 6.3). Expanding the functions 
that dental hygienists can perform and relaxing 
the requirements for supervision by dentists would 
likely increase the quantity of services actually 
delivered to underserved residents and would lower 
the price of receiving basic care (Wing et al. 2004; 
Wanchek 2010). In particular, allowing hygienists 
to offer fluoride varnish and routine cleaning 
without supervision by a dentist has the potential 
to generate significant health improvements at 
low cost. The resulting increase in visits by those 
previously not receiving care has a very important 
side benefit. The hygienist providing the service 
would be in a position to identify patients in need 
of additional care and to refer the patient to a 

1 Information based on interview with Dr. Howard Bailit.

dentist for treatment of the condition. Many of the 
people with these undiagnosed conditions would 
have ended up waiting until the condition had 
worsened and would require extraction or even 
emergency room care. The incidental savings from 
wider availability of routine care may be large. 

Easing the requirements to obtain the Dental 
Assistant II certification, to the extent consistent 
with effective care, would facilitate expansion of 
individuals with the certification, thereby increasing 
the productivity of existing dental offices. Although 
physicians are already reimbursed by Medicaid 
for services such as fluoride varnish, expanding 
the range of prophylactic services that can be 
administered in the offices of primary care physicians 
could increase services to children, as children are 
more likely to visit physicians than dentists for 
wellness visits under public insurance programs.

Oral health and overall physical well-being are 
inextricably linked. A number of studies and reports 
have argued that advances in medical science have 

Table 6.3. Summary of Alternatives: Alternative Providers of Services
Alternative Major Advantages Major Disadvantages

Dental Health Aide Therapist Low cost, serve more patients while 
maintaining or improving fi nancial bot-
tom line (Pew 2010).

May be opposed by dentists unless 
working under the supervision of a 
dentist (Hunt 2008). 

Increase dental hygienist functions 
and reduce dental oversight. 

Lower costs and increases services 
available, particularly if they work 
independently and are reimbursed by 
Medicaid.

Would likely be opposed by dentists.

Lower requirements/expand functions 
of Dental Assistant II beyond recent 
changes in Virginia.

Low cost and increases the productiv-
ity of dental offi ces (Skillman 2010; 
Bailit 2010a).

Would likely be opposed by dental 
hygienists.

Foreign-trained dentists Expand the number of dentists in the 
state.

Moderate effect if they locate in upper 
income communities like other gradu-
ates (Bailit 2010a, p. 22); opposition 
by dentists.

Expand use of primary care physi-
cians.

Low cost and effective method to 
reach more children.

Additional cost to Medicaid and may 
require physician training.

Telemedicine/teledentistry Extend care through specialized 
dental consultants and reduce profes-
sional isolation. Low cost with use of 
established facilities.

Does not address basic dental care 
needs.

Increased fl uoridation Low cost. Federal programs may also 
provide support.

Does not reach households on well 
water and fl uoridation may not be 
economical in small water plants.
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increasingly pointed toward the need to integrate 
some portion of medical and dental practitioner 
training so that physicians and dentists would be in 
a position to provide more effective diagnosis and 
treatment of disease. Oral health is not independent 
of general physical health, as noted in Section 2, and 
treating them as such may result in lower quality 
care. A recent major study of medical education 
by the Josiah Macy Jr. Foundation emphasized 
the importance of expanding cross-disciplinary 
training between physicians and dentists:

Across health professions, there is a 
growing appreciation of the need to address 
patient care systemically and holistically. 
The development of two separate health 
professions—one medical and one dental—
has its origins in the early nineteenth 
century, but advances in biomedical science 
have blurred this distinction from both 
diagnostic and therapeutic standpoints. 
The knowledge and skills physicians 
need related to clinical dentistry and the 
knowledge and skills dentists need related 
to clinical medicine are progressively 
overlapping. The two professions hold 
common biomedical science foundations, 
which include growing evidence of the 
relationship of oral to systemic health. 
…
In an earlier study, Dental Education 
at the Crossroads: Challenges and 
Change (1995), the Institute of Medicine 
(IOM) had already recommended closer 
integration of dentistry with medicine 
and the health care system as a whole. 
This IOM report predicted that scientific 
and technological advances in molecular 
biology, immunology, and genetics, along 
with an aging population with more 
complex health needs, would increasingly 
link dentistry and medicine, leading to 
the need for changes in dental education. 
(Report of Panel 2 of the Macy Study 2008)

In terms of the practical issue of where to build a new 
dental school, this lends some weight to the argument 
that the best place for a new dental school would as 

part of a medical school rather than as a sole graduate 
program at an undergraduate institution. By this 
argument, there would be a clear synergy between 
dental education and general medical education. That 
this synergy often goes unrealized at existing centers 
of medical and dental education provided the basis 
for the critique exemplified in the preceding quote.

Beyond the critique of existing educational practices, 
the emphasis on interdisciplinary medical training 
offers a new path for improving the delivery of oral 
health services in Southwest Virginia. The delivery 
of dental health services should not be seen as just an 
issue of recruiting additional dentists to the region. 
Rather, the emphasis might be more productively 
placed on lowering the cost of access to opportunities 
for improved oral health from the fluoridation of 
non-municipal sources of drinking water to fluoride 
varnishes in schools. Furthermore, the co-location of 
basic cleaning and varnishing services with physician 
offices and retail outlets could enhance the ability 
of physicians’ offices to identify signs of conditions 
which, if allowed to persist, would result in much 
greater harm later. The old view of a dentist’s office 
as a free-standing business owned and operated by 
a dentist may now have outlived its imperative. The 
idea that a hygienist only works as an employee of 
a dentist is no longer justified by the evidence, if it 
ever was. The quickest and cheapest first steps to 
improved oral health in Southwest Virginia probably 
do not require the building of a dental school.

This is not to say that a dental school should not be 
built. It does imply that, if a dental school is built, it 
should not operate in a vacuum. The school should 
emphasize the integration of care. It should pursue an 
aggressive distributed clinical and residency program 
that provides care often in explicit cooperation 
with dentists in private practice but also with other 
medical care providers, especially the primary care 
physicians who treat families who do not receive 
adequate levels of preventive and diagnostic dental 
care. A key element of its mission should be the 
cultivation of future providers, dentists, other 
dental professionals, and physicians. The school 
would enhance its value to the region by serving 
as a catalyst for lowering the cost of basic oral 
health interventions to those in the greatest need. 
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APPENDIX A.1  
Interview  List

Name Affi liation Date Purpose

Howard Bailit University of Connecticut Medical 
Center

2-Feb General consulting

Daniel Plain Department of Medical Assistance 
Services, Dental Program Manager, 
Smiles for Children

18-Feb Medicaid/FAMIS statistics

Richard Shinn Virginia Community Healthcare As-
sociation

10-Mar Virginia FQHC dental statistics

Howard Chapman Executive Director, Southwest 
Virginia Community Health Services, 
Inc.

16-Mar Discuss new dental clinic and area 
needs

Eugene Anderson Director of the ADEA Center for Edu-
cational Policy and Research

28-Mar Information on all planned and pro-
posed U.S. dental schools

Terry Dickinson Virginia Dental Association, Execu-
tive Director

8-Apr VDA perspective on new dental 
school

David C. Sarrett Virginia Commonwealth University, 
Dean of School of Dentistry

8-Apr VCU perspective on new dental 
school

Lynn Browder Virginia Health Department, Quality 
Assurance Manager

8-Apr Dental workforce needs and role of 
new dental school

Ken Studer Virginia Health Department, Offi ce of 
Minority Health

8-Apr Dental workforce needs and role of 
new dental school

Elizabeth Barrett Virginia Health Department, Oral 
Health Promotion

8-Apr Dental workforce needs and role of 
new dental school

Carolyn Bowen Clinch River Health Services, Inc., 
Executive Director

14-Apr Dental services provided by center
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APPENDIX A.2
Data Sources

Item Description Source

Employment characteristics Employment levels and unemployment 
rate

Virginia Employment Commission, Quar-
terly Census of Employment and Wages 
(QCEW)

Income characteristics Personal income and transfer payment 
income

Bureau of Economic Analysis, Regional 
Economic Information System (REIS)

General demographic, social 
and economic characteristics

Population, gender, race, age, household 
income, education, poverty rate

U.S. Census Bureau, American Commu-
nity Survey (ACS)

Health insurance status Percentage of population under age of 
65 with private or public insurance

U.S. Census Bureau, Small Area Health 
Insurance Estimates (SAHIE)

Obesity rate Percentage of population overweight or 
obese

Centers for Disease Control and Preven-
tion, Behavioral Risk Factor Surveillance 
System (BRFSS)

Cancer and cardiovascular 
death rates

Age-adjusted cancer and cardiovascular 
death rates

Virginia Department of Health

Free and reduced lunch eligibil-
ity

Percentage of children eligible for free 
and reduced school lunch

Virginia Department of Education and the 
National Center for Education Statistics

Elementary school children 
dental access and oral health

Caries experience, dental insurance 
status

Virginia Health Department, Dental Basic 
Screening of Third Grade Children

Poverty levels Percentage of children under 21 years 
in poverty relative to the federal poverty 
level

U.S. Census Bureau, American Commu-
nity Survey (ACS), Public Use Microdata 
Sample (PUMS)

Adult dental access and oral 
health

Percentage of adults with dental insur-
ance, extracted teeth, recent dentist 
offi ce visit, recent teeth cleaning, and 
bleeding gums

Virginia Health Department, Behav-
ioral Risk Factor Surveillance System 
(BRFSS)

Licensed dentists and dental 
hygienists

Location of current licensed dentists and 
dental hygienists in state

Virginia Board of Dentistry, Public Infor-
mation Database

Professionally active and pri-
vate practice dentists

Number and characteristics (e.g., full-
time/part-time, specialist/generalist, gen-
der, age) of dentists by state and locality

U.S. Department of Health and Human 
Services, Heath Resources and Services 
Administration (HRSA), Area Resource 
File (ARF)

Dental practice characteristics Private dentist practice characteristics Dental Needs Assessment Survey, 
Center for Economic and Policy Studies, 
University of Virginia

Dental schools planned and 
proposed

Planned and proposed dental schools 
and expected class sizes

American Dental Education Association 
(ADEA)

Dental school enrollment pat-
terns

Historical data on applicants, fi rst-year 
enrollment, and graduates

American Dental Association (ADA)

U.S. dentist workforce needs Projections of national dental school 
graduates and active dentists

American Dental Association (ADA), 
Health Policy Resources Center

Dental HPSA Designation Counties and independent cities desig-
nated as geographic or population group 
dental health professional shortage 
areas

U.S. Department of Health and human 
Services, Health Resources and Services 
Administration (HRSA)

Fluoridation Population with fl uoridated water supply Centers for Disease Control, Water Fluo-
ridation Reporting System (WFRS)
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APPENDIX A.3
Dental Needs Assessment Survey and Sampling Methodology

A dental needs assessment survey was conducted during the months of February, March, and April of 2011.  
The survey instrument was developed based on specific research questions concerning different aspects of 
the dental workforce, features of private practices, and characteristics of patients.  Certain questions with 
modification were drawn from previous dentist surveys, including the Colorado Rural Dentist Workforce 
Survey (Colorado Health Institute 2010) and the Michigan Department of Community Health Survey of 
Dentists (Public Sector Consultants Inc. 2010).  The survey was exempted from review by the University of 
Virginia Institutional Review Board.

The mailing list for the survey was built from a list of licensed dentists obtained from the Virginia Board 
of Dentistry in December 2010.  Dentists with active licenses and mailing addresses within Virginia were 
selected.  Supplementary information on dentists serving Southwest Virginia was compiled based on Internet 
commercial directories such as Dun and Bradstreet, a Virginia Employment Commission mailing list based 
on the Quarterly Covered Employment and Wages (QCEW) series containing addresses for the “Office of 
Dentists” sector, and a database of information on the location of dental x-ray equipment from the Virginia 
Department of Health, Radiological Health Program.
 
Two mailing lists were developed.  First, a complete list of 54 dentists (52 resident Virginia dentists and 
two residing out of state) working in Southwest Virginia was compiled.  Second, a comparison sample of 
54 Virginia dentists residing elsewhere in Virginia was randomly selected from among the list of Virginia 
licensed dentists with Virginia addresses.  This comparison group was drawn to form a benchmark for the 
Southwest Virginia responses. 

The Dental Needs Assessment Survey was administered by mail.  Mailing packets included a personalized 
cover letter explaining the survey, a business reply mail envelope, and a four-page questionnaire.  The initial 
mailing occurred on February 25th.  A post-card follow-up mailing to non-respondents was made on March 
7th.  A final mailing of the questionnaire to non-respondents was completed on March 16th.  Data collection 
efforts were finalized on April 4th.

The overall response rate for the survey was 51 percent based on 55 responses received from 108 dentists.  
The response rate for Southwest Virginia dentists was 66.7 percent (36 responses of 54 total).  The response 
rate for dentists from elsewhere in Virginia was 35.2 percent (19 responses of 54 total).  Six respondents 
(3 from Southwest Virginia and 3 from elsewhere in the state) indicated that they were retired, practicing 
outside of the state, or primarily active in other dental health activities (e.g., teaching, public health) and 
thus did not complete the survey. 

A copy of the survey instrument used is available in Appendix A.4.  Tabulated survey results are provided 
in Appendix A.5.
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APPENDIX A.4
Dental Needs Assessment Survey Instrument

     
 DENTAL NEEDS ASSESSMENT SURVEY

This survey is being conducted as part of a study to measure dental access disparities in Virginia.  The 
study is being sponsored by the University of Virginia at Wise.  Participation is voluntary, but your co-
operation in this effort will be extremely valuable.  The survey should take approximately 10 minutes to 
complete.  All information that you provide will be kept strictly confi dential.  Thank you for your 
participation.

About You

1. Which of the following best describes your current status?
q Full-time dentist currently seeing patients (30 hours or more per week)
q Part-time dentist currently seeing patients (fewer than 30 hours per week)
q Active in dental health activities (e.g., teaching, public health) but not seeing patients 
 [PLEASE STOP HERE AND RETURN YOUR QUESTIONNAIRE]
q Retired and not seeing patients 
 [PLEASE STOP HERE AND RETURN YOUR QUESTIONNAIRE]
q Working outside of dentistry or outside of Virginia
 [PLEASE STOP HERE AND RETURN YOUR QUESTIONNAIRE]

2. What is your year of birth? _______________

3. Where did you graduate from high school?  City _______________  State ________
4. Where did you graduate from dental school?  City _______________  State ________
5. What year did you graduate from dental school? _______________
6. How many years have you practiced dentistry at your current primary 

practice location? ___________

7.  What are the reasons that you chose your current primary practice location? 
q Income potential   q Quality of life    
q Bought an established practice q Recreational/leisure opportunities
q Opportunity to join a large practice q Scholarship commitment  
q Close to where I grew up  
q Other (please describe _______________________)

8. How long do you plan to continue practicing at this location?
q 1-5 years    q 16-20 years
q 6-10 years    q 21-30 years
q 11-15 years    q More than 30 years

UVA Institutional Review Board #  2011-0052-00
Tracking Code: ___________

Please see reverse side for more questions Ã
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9. If you intend to leave practice in the region during the next 5 years, please provide the reason(s)  (check 
all that apply):
q Retirement       
q Relocation to a different practice location in-state  
q Relocation to a different practice location out-of-state
q Insuffi cient patient volume/market opportunity  
q Administration and management too burdensome  
q Other (please describe ______________________)

About Your Dental Practice

10. Which best describes your practice?
q Solo, private practice   q Local health department/government agency
q Dental group in private practice q Community-based non-profi t
q Other (please describe ____________________)

11. Do you practice general dentistry or a specialty?
q General dentistry
q Specialty (please describe ____________________)

12. Please list the zip codes of the sites operated by your practice:
  _________ Primary practice location _________ Site #3
  _________ Site #2    _________ Site #4

13. How many of each of the following categories of staff is employed at your practice?
       Full-time  Part-time

Dentists      ________  ________
Dental Assistant     ________  ________
Dental Hygienist     ________  ________
Offi ce Staff/Administrative Assistant  ________  ________
Laboratory Technician    ________  ________
Other  (please describe ________________)  ________  ________

 
14. How many additional staff will your practice need to hire in the next 5 years?

Dentists      _______
Dental Hygienists     _______
Dental Assistant     _______
Laboratory Technician    _______ 
Other (please describe________________) _______

 

15. Have you had/are you having diffi culty recruiting any of the following categories of staff? (Check all that 
apply)
q  Dentist(s)   q  Laboratory Technician(s)    
q Dental Assistant(s)  q  Other (please describe________________________)  
q  Dental Hygienist(s) 
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16. Please estimate the percentage of visits at your offi ce that involve the following most 
common types of procedures:

Examinations   ______%  Dentures  ______%
Cleanings    ______%  Crowns   ______%
Fillings    ______%  Root canals  ______%
Extractions   ______%   Orthodontics  ______%
Other (please describe ____________________)     ______%
        Total         100%

17.How would you describe the growth in demand for your services over the past 5 years and anticipate 
demand to change for your services in the next 5 years?

Past Five Years
q  Increasing demand for services   
q  Decreasing demand for services
q  No change

Next Five Years
q  Increasing demand for services   
q  Decreasing demand for services
q  No change

18. Are you currently accepting new patients?  q Yes  q No

19. Do you offer a sliding-fee payment schedule, accept Medicaid/CHIP for existing patients, or accept new 
Medicaid/CHIP patients? (Check all that apply)
q Offer sliding-fee payment schedule q Accept existing patients with Medicaid/CHIP 
q Accept new Medicaid/CHIP patients

20. If you do not accept Medicaid payment, please indicate factors that infl uence this decision (check all 
that apply):
q Medicaid reimbursement rates are too low
q There are too patients who don’t show up for appointments
q The paperwork is too burdensome
q Patients do not comply with oral hygiene practices
q Other (Please describe _________________________________)

About Your Patients

21. Approximately how many dental visits did your practice have in 2010?   ___________

22. Approximately, how many patients (unduplicated count) did your practice treat 
in 2010? _________

23. Approximately what percentages of your patients used the following methods of payment: 
Private Insurance  _________%  Other Public Assistance  ________%
Entirely out-of-pocket _________%  Free/Donated Care  ________%
Medicaid   _________%   Total              100%

Please see reverse side for more questions Ã
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24. Please estimate the amount of charity care your practice provided in 2010: 
q None     q 21-40 hours
q 1-10 hours    q More than 40 hours
q 11-20 hours    q Do not know

25. Approximately what percentages of your patients travel the following distances to reach your practice?
<5 miles  __________%   21-40 miles  __________%
6-10 miles  __________%   41 miles or greater __________%
11-20 miles __________%   Total                  100%

26. Do you think there are an adequate number of dental providers in your region to meet demand for den-
tal services? q  Yes  q No

27. What do you think the solutions are to improved patient dental service access in your region? (Check all 
that apply):
q  Increase Medicaid reimbursement rates
q Expand access to Medicaid coverage for low-income adults
q Build more dental clinics that provide treatment to low-income residents
q Create scholarships or loan forgiveness programs for dentists willing to practice 
     in the area
q Allow dental auxiliaries to provide more services
q Create more dental auxiliary education programs in the region
q Establish another dental school in the state
q Other (Please describe ___________________________________)

28. Is there anything else you would like to tell us about dental care needs in your region?
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________

Thank you for taking the time to complete this survey.  If you have any questions about 
the survey, please contact Terry Rephann at the Weldon Cooper Center for Public 
Service, P.O. Box 400206 Charlottesville, VA 22904-4206.  Phone (434) 982-4501.  Fax 
(434) 982-5536.  E-mail: trephann@virginia.edu.



91

APPENDIX A.5
Dental Needs Assessment Survey Results

Question 1.  Full-time/part-time employment status
Employment status Southwest Virginia
   Full-time 87.9% 87.5%
   Part-time 12.1% 12.5%
Total 100.0% 100.0%
N 33 16
 
Question 2.  Age of dentist
Age Southwest Virginia
   Less than 35 9.1% 18.8%
   35-44 12.1% 0.0%
   45-54 15.2% 31.3%
   55-64 42.4% 31.3%
   65 or over 21.2% 18.8%
Total 100.0% 100.0%
Mean Age 55.5 52.2
N 33 15
 
Question 3.  Where did you graduate from high school?
Location of high school Southwest Virginia
  Virginia 54.6% 40.0%
     Southwest Virginia 48.5% 0.0%
     Southwest Virginia or immediate
           region (eastern TN, KY, WV)

60.6% 0.0%

  Other States 45.4% 60.0%
Total 100.0% 100.0%
 N 33 15
 

Question 4.  Where did you graduate from dental school?
 Location of dental school Southwest Virginia
  Virginia 37.5% 56.3%
  Maryland/DC 0.0% 25.0%
  Kentucky 25.0% 0.0%
  Tennessee 22.9% 0.0%
  West Virginia 0.0% 6.3%
  Other states 14.6% 12.5%
Total 100.0% 100.0%
N 32 16
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Question 5.  What year did you graduate from dental school?
Years since graduation Southwest Virginia
Mean 28.2 25.5
N 33 14
 
Question 6.  How many years have you practiced dentistry at your current primary practice location?
Years Southwest Virginia
  1-5 years 15.2% 26.7%
  6-10 years 9.1% 6.7%
  11-20 years 27.3% 40.0%
  21 or more years 48.5% 26.7%
Total 100.0% 100.0%
Mean 20.9 16.1

N 33 15
 
Question 7.  What are the reasons that you chose your current primary practice location?
 Reason* Southwest Virginia
  Income potential 28.1% 18.8%
  Bought an established practice 31.3% 18.8%
  Opportunity to join a large practice 0.0% 12.5%
  Close to where I grew up 50.0% 31.3%
  Quality of life 28.1% 50.0%
  Recreational/leisure opportunities 12.5% 6.3%
  Scholarship commitment 6.3% 0.0%
  Other 12.5% 43.8%
N 32 16
* Note: Percentages add up to more than 100 percent because multiple responses were possible.

Question 8.  How long do you plan to continue practicing at this location?
 Years Southwest Virginia
   1-5 years 35.5% 50.0%
   6-10 years 25.8% 14.3%
   11-15 years 6.5% 7.1%
   16-20 years 12.9% 21.4%
   21-30 years 9.7% 7.1%
   More than 30 years 9.7% 0.0%
Total 100.0% 100.0%
N 31 14
 
Question 9.  If you intend to leave practice in the region during the next 5 years, please provide the reason.
 Reason for leaving practice Southwest Virginia
   Retirement 90.9% 71.4%
   Relocation to a different practice location in-state 0.0% 0.0%
   Relocation to a different practice location out-of-state 9.1% 28.6%
   Insuffi cient patient volume/market opportunity 9.1% 0.0%
   Administration and management too burdensome 9.1% 0.0%
   Other 0.0% 0.0%
Total 100.0% 100.0%
N 11 7
 * Note: Percentages add up to more than 100 percent because multiple responses were possible.
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Question 10.  Which best describes your practice?
 Type of practice Southwest Virginia
  Solo, private practice 69.7% 60.0%
  Dental group in private practice 27.3% 33.3%
  Local health department/government agency 3.0% 0.0%
  Community-based non-profi t 0.0% 0.0%
  Other 0.0% 6.7%
 Total 100.0% 100.0%
N 33 15
 
Question 11.  Do you practice general dentistry or a speciality?
Practice Type Southwest Virginia
   General dentistry 84.90% 85.70%
   Specialty 15.20% 14.30%
Total 100.00% 100.00%
N 33 14
 
Question 12.  Number of sites operated by practice.
 Number of sites Southwest Virginia
   One 81.8% 100.0%
   Two 12.1% 0.0%
   Three 3.0% 0.0%
   Four 3.0% 0.0%
Total 100.0% 100.0%
N 33 14
 
Question 13.  How many of the following categories of staff are employed at your practice?
Mean number of staff Southwest Virginia
Full-time   
  Dentists 1.1 1.8
  Dental Assistants 2.3 2.3
  Dental Hygienists 1.1 0.9
  Offi ce Staff/Administrative Assistant 1.6 2.2
  Laboratory Technician 0.1 0
  Other 0 0.1
   
Part-time   
  Dentists 0.2 0.5
  Dental Assistants 0.6 0.3
  Dental Hygienists 0.3 0.3
  Offi ce Staff/Administrative Assistant 0.4 0.2
  Laboratory Technician 0.1 0
  Other 0.1 0.1
N 33 15
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Question 15.  Have you had/are you having diffi culty recruiting any of the following categories of staff?
Staff Category Southwest Virginia
  Dentists 25.0% 0.0%
  Dental Assistants 15.6% 14.3%
  Dental Hygienists 6.3% 14.3%
  Laboratory Technicians 6.3% 0.0%
  Other 0.0% 0.0%
N 32 14
 
Question 16.  Estimate the percentage of visits at your offi ce that involve the following most 
common types of procedures.
Procedure Southwest Virginia
   Examinations 10.8% 19.3%
   Cleanings 18.5% 23.5%
   Fillings 23.6% 16.8%
   Extractions 13.4% 6.2%
   Dentures 4.3% 2.3%
   Crowns 8.7% 9.8%
   Root Canals 4.7% 4.9%
   Orthodonics, Periodontics, Other 16.0% 17.3%
Total 100.0% 100.0%
N 28 14
 
Question 17.  How would you describe the growth in demand for your services over the past 5 years and 
anticipate demand to change for your services in the next fi ve years?
Demand Change Southwest Virginia
Past Five Years   
   Increasing demand for services 43.8% 40.0%
   Decreasing demand for services 31.3% 46.7%
   No change 25.0% 13.3%
Total 100.0% 100.0%

Next Five Years   
   Increasing demand for services 37.5% 66.7%
   Decreasing demand for services 21.9% 20.0%
   No change 40.6% 13.3%
Total 100.0% 100.0%
N 32 15
 

Question 14.  How many additional staff will your practice need to hire in the next 5 years?

Staff Category/Mean number of staff per practice Southwest Virginia
Total Southwest 
Expected Hires

   Dentists 0.5 0.2  13
   Dental Assistants 0.5 0.4  11
   Dental Hygienists 0.9 0.4  21
   Laboratory Technician 0.0 0.0  0
  Other 0.1 0.0  2
N 24 9   
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Question 18.  Are you currently accepting new patients?
 Southwest Virginia
   Yes 93.8% 100.0%
   No 6.3% 0.0%
Total 100.0% 100.0%
N 32 15
 
Question 19.  Do you offer a sliding-fee payment schedule, accept Medicaid/CHIP for existing patients, or accept 
new Medicaid/CHIP patients?
 Southwest Virginia
   Offer sliding-fee payment schedule 6.3% 25.0%
   Accept new Medicaid/CHIP patients 53.1% 31.3%
   Accept existing patients with Medicaid/CHIP 59.4% 37.5%
N 32 16
* Note: Percentages add up to more than 100 percent because multiple responses were possible.

Question 20.  Reasons for not accepting Medicaid payment.
 Reason Southwest Virginia
   Medicaid reimbursement rates are too low 61.5% 70.0%
   There are too many patients who don’t show up for appointments 46.2% 80.0%
   The paperwork is too burdensome 53.8% 50.0%
   Patients do not comply with oral hygiene practices 38.5% 50.0%
   Other 15.4% 20.0%
N 13 10
* Note: Percentages add up to more than 100 percent because multiple responses were possible.

Questions 21/22.  Estimated number of dental visits and patients (unduplicated count) per practice during 2010.
Item/Mean Southwest Virginia
   Number of visits 4,856 4,483
   Number of patients 2,657 1,739
   Visits per patient per years (visits/patients) 1.8 2.6
N 20 8
 
Question 23.  Approximately what percentages of your patients used the following methods of payment:
Payment method Southwest Virginia
   Private insurance 48.6% 69.6%
   Entirely out-of-pocket 27.1% 22.4%
   Medicaid 16.3% 4.3%
   Other Public Assistance 5.4% 0.6%
   Free/Donated Care 2.6% 3.1%
Total 100.0% 100.0%
N 29 14
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Question 24.  Please estimate the amount of charity care your practice provided in 2010:
Hours of charity care Southwest Virginia
   None 3.3% 0.0%
   1-10 hours 23.3% 26.7%
   11-20 hours 13.3% 20.0%
   21-40 hours 20.0% 20.0%
   More than 40 hours 33.3% 20.0%
   Do not know 6.7% 13.3%
Total 100.0% 100.0%
N 30 15
 
Question 25.  Approximately what percentages of your patients travel the following distances to reach 
your practice?
Distance Southwest Virginia
   <5 miles 25.9% 54.3%
   6-10 miles 29.5% 18.9%
   11-20 miles 21.8% 15.2%
   21-40 miles 13.9% 6.8%
   41 miles or greater 8.9% 4.9%
Total 100.0% 100.0%
N 27 16
 
Question 26.  Do you think there are an adequate number of dental providers in your region to meet demand for 
dental services?
 Southwest Virginia
   Yes 71.9% 100.0%
   No 28.1% 0.0%
Total 100.0% 100.0%
N 32 16
 
Question 27.  What do you think the solutions are to improved patient dental service access in your region?
Solution Southwest Virginia
   Increase Medicaid reimbursement rates 65.6% 50.0%
   Expand access to Medicaid coverage for low-income
      adults

43.8% 25.0%

   Build more dental clinics that provide treatment to low-
     income residents

28.1% 37.5%

   Create scholarships or loan forgiveness programs for
      dentists willing to practice in the region

40.6% 25.0%

Allow dental auxilliaries to provide more services 12.5% 6.3%
   Create more dental auxiliary education programs in 
     the region

21.9% 6.3%

   Establish another dental school in the state 9.4% 0.0%
   Other 15.6% 0.0%
N 32 16
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Is there anything  else you would like to tell us about dental care needs in your region?
 
Southwest Region Dentists  
There are so many indigent adults and so little value placed on good dental heath that is shameful.                  
 
Needs are exorbitant.  No other dentist but me sees patients at expanded hours.                  

Increase enrollment at the VCU School of Dentistry.
 
Approximately 40 percent of my practice is children and not many of the practices accept Medicaid due to 
low reimbursement.

Large number of young people (older than 18) with no net to provide care for after medical benefits are 
outgrown.  Need to educate people on the importance of oral care. 
 
Many patients do not consider dental health a high priority.
 
(1) Education of public about importance of dental care (2) Adult care for disadvantaged (3) Existing dental 
school accepting students from this area and having senior rotations to provide services.
 
We have way too many dental hygienists -- they can’t find work.  If Medicaid paid more, more dentists 
would participate. 

Most of the problem with the public assistance/Medicaid patients comes from their unwillingness to keep 
scheduled confirmed appointments.  They must take some responsibility to help themselves.  All we can do 
is offer help.  It’s their responsibility to make themselves available for it 
 
I don’t believe access to care is the problem!  It is the inability to pay.  Many people in the area are on the 
disability or some other form of government assistance.  There are plenty of dentists!  There are not enough 
people willing to neither work nor jobs available.  I have appointment openings most everyday and still see 
close to 6,000 dental visits per year!
 
I feel access to care is not a problem with the number of providers but a problem with the priority patients 
place in dental care.

Virginia Dentists 

I treat people with mental and physical disabilities. Dentists need more training for this group, which is 
increasing annually -- I work as an independent contractor.  Also treat 100 patients year in hospital out-
patient facility OR’s
 
You can have a new dentist on every corner of town but if people have no income, insurance, or desire to 
get good oral health a new or more dentists are not going to help.  Access to a dentist is not the problem as 
some think.

Does not seem to be undersupply.  There are lots of us.  We have to work to maintain market share.
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Need to examine the need for insurance reform.  Dental vs. Medical insurance - should all be under the 
heading of health insurance with better coverage/reimbursement.

There is plenty of care available even for indigent.  There is a great need for improved public education and 
awareness of the benefit of good oral health. A program to decrease fear of dental treatment is needed.
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