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APPENDIX A: METROPOLITAN AND NON-METROPOLITAN AREAS IN APPALACHIA 
 
 

FIGURE 22 - METROPOLITAN AND NON-METROPOLITAN AREAS, APPALACHIAN REGION 
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APPENDIX B: PERMITTED FUNCTIONS AND SUPERVISION LEVELS BY STATE 
REGISTERED DENTAL HYGIENISTS 

 
 

FIGURE 23- DENTAL HYGIENE PRACTICE ACT OVERVIEW 
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APPENDIX C: STATISTICAL ANALYSIS OF SOCIOECONOMIC STATUS AND ORAL 
HEALTH INDICATORS 

 
 
DATA AND METH OD S 
 
Four of the socioeconomic variables used for this study came from the 2007 Area Resource File (ARF). The 
ARF is maintained by the Health Resources and Services Administration of the U.S. Department of Health 
and Human Services (HRSA. 2006). It provides national county-level health resource information. The four 
indicators of socioeconomic status obtained from the ARF for this study included unemployment, percent 
urban population median household Income and percent of adults living in poverty. Because the ARF does 
not contain the most up-to-date information for some variables, a fifth indicator of socioeconomic status—
percent of persons without health insurance—was downloaded from the Small Area Health Insurance 
Estimates (SAHIE) at www.census.gov/did/www/sahie. The SAHIE are prepared by the Census Bureau to 
provide state- and county-level estimates of health insurance coverage (Fisher and Turner 2003). These 
indicators provide an examination of county-level differences within the Appalachian Region. 
 
The complete Behavioral Risk Factor Surveillance System (BRFSS) dataset for 1999-2006 contains 
2,085,241 individual records based on yearly probability samples aimed at estimating prevalence of health 
indicators and health behaviors for all 50 states. Of these, 543,204 individuals from the Appalachian Region 
in the 13 states responded to the survey. Four oral health indicators were obtained from the BRFSS datasets: 
dental visits within one year, any tooth removal for ages 35 to 44, six or more teeth removed for ages 35 to 
44, and all teeth missing for ages 65 and older. The socioeconomic status indicators for the Appalachian 
Region consisted of data collected over several years; however, the oral health indicators are not collected 
each year in every state. The prevalence estimates for dental visits within one year are based on all who 
responded that their most recent visit to a dentist or dental clinic was in the past 12 months; however, age-
specific estimates of prevalence of health indicators/behaviors for the remaining three variables are based on 
respondents within each specified age categorization. Table 10 lists the number of respondents to each oral 
health/behavior question per year in the Appalachian Region. 
 

TABLE 10 – SAMPLE SIZES FOR ORAL HEALTH BEHAVIOR INDICATORS, BRFSS, 1999-2006 

Oral Health Indicator 

Year Visit < 1 
year 

Tooth Removal 
(35-44) (65+) 

1999 40,898 8,919 7,864 
2000 9,766 2,268 1,578 
2001 15,599 3,306 2,901 
2002 67,931 13,747 14,273 
2003 23,965 4,840 4,660 
2004 79,227 14,771 18,082 
2005 9,511 1,638 2,293 
2006 95,441 16,614 25,230 
Total 342,338 65,614 76,881 

Source:  CDC BRFSS survey database. Note sum of (35-44) should be 
65,614. 

 

http://www.census.gov/did/www/sahie
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METH OD S 
 
Oral health indicators were obtained from the BRFSS survey, which is an extensive, continuous telephone 
health survey used for monitoring health conditions and health-risk behaviors across the entire United States, 
the District of Columbia, Puerto Rico, U.S. Virgin Islands, and Guam. The survey is designed to estimate 
state-level information on health behaviors and disease prevalence through the use of a probability sample 
accomplished through a random selection of telephone numbers. For this study, we were interested in 
estimating oral health status in much smaller geographic regions. The CDC supplies county of residence for 
individuals as the smallest available geographic region for the BRFSS. Because population and 
socioeconomic data are available from the U.S. Census for individual counties, counties would be the ideal 
basic geographic unit to use for this study. The BRFSS survey was not intended to be used for county level 
analysis, but in recent years researchers and statisticians have harnessed its wealth of information to do just 
that. 
 
Because of the length and expense of the questionnaire, some modules are optional, and are not asked every 
year in every state. It is left up to the discretion of individual states. Unfortunately, the oral health module is 
typically an optional module made up of only three oral health questions. The CDC suggests that estimates 
based on fewer than 50 individual observations are not reliable and should not be used. This makes it difficult 
to gain enough responses per county to be usable. In order to obtain large enough sample sizes for the oral 
health questions, data were merged from several years of BRFSS survey data (1999-2006). Even after 
merging several years of survey data, there were still many counties that did not have sufficient sample sizes 
to be included in this study. 
 
In order to aggregate up to larger, but analyzable geographic areas, we chose to use four geographic regions 
within each state for those states that contain an Appalachian Region as part of their territory. Within each of 
the 13 states, counties were coded as either belonging to the Appalachian Region or not. In addition, Beale 
codes, obtained from the Census Bureau, were used to classify counties as metropolitan or non-metropolitan 
areas. Thus, our four geographic regions within each state that are of interest are: metropolitan/Appalachian, 
metropolitan/non-Appalachian, non-metropolitan/Appalachian, and non-metropolitan/non-Appalachian. 
 
Note that West Virginia is entirely within the Appalachian Region. In addition, Ohio does not report county 
identifiers for smaller rural counties, so it is not possible to separately estimate the Appalachian and non-
Appalachian regions for non-metropolitan areas in that state. Therefore, there are a total of eleven states that 
provide estimates of all four defined regions, one state (WV) that provides estimates for only two regions 
(metro/non-metro), and one state (OH) that provides estimates for non-metro, metro/non-Appalachian and 
metro/Appalachian regions. That is, there are 49 separate regions to be estimated for these 13 states. 
 
The analysis is, therefore, multi-level. The first level of estimation uses individual responses for the BRFSS 
on each of the four oral health/behavior indicators as dependent variables in a simple estimation of the 
prevalence proportions. The indicators were dichotomized to 0 for a negative response and 1 for a positive 
response. For example, if the individual respondent to the BRFSS survey that they had visited the dentist 
within the past year, they were coded as “1” and if they responded otherwise, they were coded as “0”. Those 
who did not respond were coded as missing and do not contribute to the analysis. Similar definitions were 
made for each of the other variables with the appropriate restriction to specific age categories based on self-
reported age in the BRFSS dataset. 
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The simple model for the first level estimation is a basic cell means model aimed at estimating, within each 
state, the prevalence estimates for each of the geographic regions. 
 

 
 
 

Where Yij represents the jth individual BRFSS respondent for one of the four oral health indicators within the 
ith geographic region, i = 1,2,…,49, and πi  (i=1,2,…,49) represents the 49 separate prevalence proportions. 
That is, the first level of analysis estimates the prevalence proportion for the four oral health/behavior 
indicators in each of the 49 regions. Based on the sample data, therefore, we have a collection of 49 observed 
proportions, pi. The Central Limit Theorem guarantees that these estimates are approximately distributed as N 
(πij, σ) due to the large number of individuals within each region on which the estimates are based. These 
estimates are carried forward into the next level of analysis. 
 
Next, county-level census data were aggregated to the larger geographic region using a similar model to find 
averages for each of the 49 defined geographic regions. That is, Average (Yij)=πi, where Yij represents the 
county-level census data for each economic indicator for the jth county in the ith region (i=1,2,…49). Here, 
all county-level data within a region are aggregated to the larger region defined earlier. We point out that, 
theoretically, the census variables are not random variables but represent true population values. 
 
By aggregating the BRFSS data to a geographic unit smaller than the state but larger than the county, we 
satisfy the CDC sample size requirements for small area estimation using a simple approach that is suitable 
for our purposes. The first-level estimates are well-estimated as evidenced by the small standard errors seen in 
the reports. The BRFSS uses a probability-based sampling approach and prevalence estimates require the use 
of the sample weights. For our analyses, we used the final sample weights derived by the CDC and distributed 
with the raw data. Data were analyzed using Survey Procedures in the SAS system. 
 
The second level of analysis assumes the pij ~ N(πij, σ) (ij=1,2,…,49). Several models of interest are 
investigated using the estimated prevalence proportions as outcomes in the second level models. Our basic 
model for analysis is the cell means model  
 

 
 
 
Where αi are the average prevalence proportions for Appalachian/metro, non-Appalachian/metro, 
Appalachian/non-metro, non-Appalachian/non-metro. This can be accomplished in a regression setting using 
three indicator variables with non-Appalachian/non-metro as the baseline and coding 0/1 for the other groups. 
Although the design could be considered a two-way ANOVA design with main effects for Appalachian/non-
Appalachian and metro/non-metro, we chose to model the means directly in order to estimate simple effects. 
That is, we are most interested in comparing the means for Appalachian Region to non-Appalachian Region 
for metro areas and the same comparison within non-metro areas. As an example, suppose the four means are 
π1, π2, π3, and π4 for Appalachian/metro, non-Appalachian/metro, Appalachian/non-metro, non-Appalachian 
/ non-metro, respectively. We are most interested in the contrasts of π1-π2 and π3-π4 that represent simple 
effects comparing Appalachian to non-Appalachian regions within each metro/non-metro grouping. 
 

E(Yij) = πi 
 

E(pij) = αi 
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In addition to the ANOVA models, we also used the estimated proportions and aggregated Census data to 
investigate correlations between the variables. Each of these, therefore, uses the 49 estimated or aggregated 
data values as variables. To identify those economic indicators that are associated with better oral 
health/behaviors, we used the aggregated data in several regressions using dental indicators as outcomes and 
economic indicators as predictors. Models for these regressions follow the form: 
 

 
 
 

Where pij are the estimated prevalence proportions for oral health/behavior indicators, β0 is the intercept and 
β1 is the slope. Tests of the slope parameters are performed using a traditional Fisher’s “F” statistic. 
 
Finally, stepwise regression models using significant economic indicators were performed to identify the best 
predictive models for each of the oral health/behavior indicators. Least squares means are reported for these 
models so that estimates of relationship between predictor and outcome are adjusted for all other variables in 
that particular model and tested using Type III analyses that are, basically, regression approaches to the 
General Linear Model. 
 
 
RES U LT S 
 
The BRFSS uses a probability-based sampling approach and prevalence estimates require the use of the 
sample weights. For our analyses, we used the final sample weights derived by the CDC and distributed with 
the raw data. The following estimates for all 13 states that encompass the Appalachian Region utilize those 
weights: 
 

TABLE 11 - PREVALENCE ESTIMATES FOR ORAL HEALTH/BEHAVIOR INDICATORS, APPALACHIAN STATES 

Variable N Prevalence Std. Error 95% CI 

Visit within 1 year 342,338 68.70% 0.13% 68.4 %-69.0 % 

Any teeth removed (ages 35-44) 65,614 43.50% 0.30% 42.9 %-44.0 % 

Major tooth removal (ages 35-44) 76,881 24.20% 0.25% 23.7 %-24.7 % 

Major/all tooth removal (age 65+) 65,614 9.63% 0.19% 9.26 %-10.00 % 
 
 
Of the respondents to each of the oral health/behavior indicators, only 68.7 percent have seen the dentist for a 
regular yearly check-up in the past year. Of those aged 65 or older, nearly 10 percent have all teeth removed. 
For those in the 35 to 44 year age range, a large proportion has experienced at least some tooth removal as a 
result of disease or decay (43.5%), defined here as having had any teeth removed, while almost one-fourth 
have experienced major tooth removal (24.2%), defined here as having had six or more teeth removed. Since 
tooth removal is preventable through proper hygiene and care, the magnitudes of the prevalence estimates oral 
health/behavior indicators for the states that encompass the Appalachian Region are of some concern. 
 

E(pij) = β0 + β1Xi 
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The above estimates are regional estimates for all states that encompass the Appalachian Region. For the next 
level, we estimated the prevalence for each state. As illustrated in Tables 12-15, the BRFSS estimates are 
reasonably well-estimated at the state level by using data across years, assuming there is little year-to-year 
change within each state. There is considerable state-by-state variability in all four indicators. For example, 
73.0 percent visited the dentist within the past year for Maryland, while only 59.4 percent had a visit for West 
Virginia. Any tooth removal within the 35-44 year olds ranged from a low of 36.6 percent for Virginia, to a 
high of 56.3 percent for Mississippi. Major tooth removal in the 35-44 year olds ranged from 5.5 percent for 
Maryland, to 18.2 percent for West Virginia, over 3 times the prevalence. For those over age 65, all teeth 
removed ranged from 18.3 percent for New York to a high of 41.9 percent for West Virginia. Overall, it 
appears that West Virginia scores very low in terms of the oral health/behavior indicators. 
 
These are limited measures that do not shed much light on the underlying causes. Other studies indicate that 
poor oral health is often a reflection of a lifetime of poor oral health hygiene, limited exposure to dental 
professionals and limited knowledge of good oral health practices.  
 
Next, in Tables 12 through 15, we examined the state-level prevalence associated with each of the four 
dependent variables. 
 

TABLE 12 - PREVALENCE OF DENTAL VISIT WITHIN THE PAST YEAR, APPALACHIAN STATES 

State N Prevalence Std Error Rank 

Alabama 12,076 64.7% 0.6% 9 
Georgia 20,082 66.2% 0.5% 8 
Kentucky 27,422 63.8% 0.5% 10 
Maryland 30,494 73.0% 0.4% 1 
Mississippi 21,812 57.7% 0.4% 12 
New York 24,191 70.0% 0.4% 4 
North Carolina 45,953 66.8% 0.4% 7 
Ohio 25,747 70.8 0.5% 3 
Pennsylvania 39,970 70.0% 0.4% 4 
South Carolina 32,794 67.1% 0.3% 5 
Tennessee 14,412 67.0% 0.5% 6 
Virginia 34,213 71.1% 0.4% 2 
West Virginia 13,172 59.4% 0.5% 11 

*Note that New York and Pennsylvania are tied for 4th place in this ranking. 
 
 
Variations across Appalachian states in dental visits in the previous year are wide. Maryland tops the list at 
73.0 percent, and Mississippi has the lowest rate at 57.7 percent. The top four states (Maryland, Virginia, 
Ohio and Pennsylvania) are all in Northern and Central Appalachian regions; while the four states with the 
lowest rates of dental visits in the previous year (Mississippi, West Virginia, Kentucky and Alabama) were all 
in Central and Southern Appalachia. 
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TABLE 13 - PREVALENCE OF ANY TEETH REMOVED (AGES 35-44), APPALACHIAN STATES 

State N Prevalence Std Error Rank 
Alabama  2,134 52.8% 0.1% 11 
Georgia  4,042 45.3% 1.0% 6 
Kentucky   4,935 48.4% 1.0% 9 
Maryland  6,470 35.0% 0.8% 1 
Mississippi   3,863 56.3% 0.9% 12 
New York  4,850 43.9% 0.9% 5 
North Carolina  8,599 49.4% 0.8% 10 
Ohio  4,828 40.8% 1.1% 3 
Pennsylvania  7,583 41.4% 0.8% 4 
South Carolina  6,095 47.3% 0.8% 8 
Tennessee  2,749 47.0% 1.2% 7 
Virginia  7,131 36.6% 0.8% 2 
West Virginia  2,335 57.2% 0.1% 13 

 
 
State variations in the prevalence of any teeth removed in young adults (ages 35-44) also show wide variation 
(Table 13). The top ranked states are Maryland, Virginia, Ohio and Pennsylvania. In these states, more than 
one-third of the residents between 35 and 44 years of age have some teeth removed. At the other extreme, 
West Virginia has the highest rate of any teeth removed among young adults, followed by Mississippi and 
Alabama, where more than half of the young adults aged 35-44 have had at least one tooth removed. 
 

TABLE 14 - PREVALENCE OF SIX OR MORE TEETH REMOVED (AGES 35-44), APPALACHIAN STATES 

State N Prevalence Std Error Rank 
Alabama  2,134 12.5% 0.8% 10 
Georgia  4,042 10.2% 0.6% 7 
Kentucky   4,935 15.0% 0.7% 11 
Maryland  6,470 5.5% 0.4% 1 
Mississippi   3,863 16.7% 0.7% 12 
New York  4,850 7.9% 0.5% 2 
North Carolina  8,599 9.7% 0.5% 5 
Ohio  4,828 9.8% 0.7% 6 
Pennsylvania  7,583 8.5% 0.5% 3 
South Carolina  6,095 11.5% 0.5% 8 
Tennessee  2,749 12.1% 0.8% 9 
Virginia  7,131 8.9% 0.5% 4 
West Virginia  2,335 18.2% 0.9% 13 
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The rankings for the average rates of six or more teeth removed for young adults (ages 35-44) (Table 14) 
indicate that the states with the lowest rates of major tooth removal in young adults are Maryland (5.5%), 
New York (7.9%), and Pennsylvania (8.5%), the states that comprise Northern Appalachia. The states with 
the highest rates of major tooth removal in young adults are West Virginia (18.2%), Mississippi (16.7%) and 
Kentucky (15.0%). 
 

TABLE 15 - PREVALENCE OF MAJOR TOOTH REMOVAL (65+), APPALACHIAN STATES 

State N Prevalence Std Error Rank 
Alabama  2,820 29.8% 1.0% 9 
Georgia  4,041 26.4% 1.0% 7 
Kentucky   6,956 39.5% 0.8% 12 
Maryland  5,929 18.5% 0.7% 2 
Mississippi   5,326 30.8% 0.8% 10 
New York  5,182 18.3% 0.7% 1 
North Carolina  10,824 27.3% 0.7% 8 
Ohio  5,764 23.4% 0.9% 5 
Pennsylvania  9,578 25.9% 0.7% 6 
South Carolina  7,149 23.3% 0.7% 4 
Tennessee  3,262 31.2% 1.0% 11 
Virginia  6,723 18.9% 0.7% 3 
West Virginia  3,327 41.9% 1.0% 13 

 
 
The fourth and final dependent variable is a measure of all teeth removed among the elderly population (65+), 
and is presented in Table 15. New York (18.3%), Maryland (18.5%) and Virginia (18.9 %) represent the 
Appalachian states with the lowest prevalence of all teeth removed among the elderly. West Virginia (42%), 
Kentucky (39.5%) and Tennessee (31.2%) are the states with the highest prevalence of all teeth removed 
among the elderly. 
 
 
SU B‐STAT E ANA LY S E S 
 
The BRFSS survey was designed for state-level estimation of health behaviors, as in the previous tables, and 
the yearly estimates are reasonably good approximations of the state-level population prevalence. Areas of 
estimation smaller than the state level require attention to sample size issues. The data may become sparse 
when estimating small local areas, particularly for the three age-specific oral health/behavior indicators. As 
previously mentioned, the CDC suggests that estimates be based on at least 50 individual observations for a 
specific small area. As a first attempt at analysis, we estimated the prevalence proportions for each of the four 
indicators at the county level. In the Appalachian Region, there are a total of 1,099 areas, 1,070 individual 
counties and 29 independent cities. Of these, only 531 areas had at least one respondent to at least one of the 
oral health/behavior indicator questions. The strict requirement of at least 50 observations retains estimates 
for a reduced number of counties as listed in the following table: 
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TABLE 16 - ASSESSMENT OF APPALACHIAN COUNTIES AND INDEPENDENT CITIES REPRESENTED IN BRFSS DATA 

Indicator Number of areas with 
1+ observations 

Number of areas with 
50+ observations 

Visit Within 1 Year 504 496 
Any/Major Removal (35-44) 503 260 
Major Removal (65+) 503 311 

 
 
Therefore, difficulties with sample size requirements for the BRFSS county-level estimates warranted other 
approaches for identifying differences between Appalachian and non-Appalachian Regions within the 
Appalachian states. Initially, we considered using the county-level prevalence estimates of the oral 
health/behavior indicators from the 1999-2006 BRFSS data. The removal of nearly half of the county-level 
estimates due to small sample sizes, however, warranted other approaches to the small area estimation. 
 
Because of suspected differences in behaviors based on proximity to services, we considered separating the 
counties into those in close proximity versus those farther from large population centers. Beale codes are 
codes that are assigned to each county of the United States according to its proximity to a metropolitan area 
and provided a reasonable approach to the analysis. Because dental services may differ for metro and non-
metro areas, we used the Beale codes to assign each of the 1,099 counties within states that encompass the 
Appalachian Region to either a metropolitan area or a non-metropolitan area within the state. Because the 
BRFSS data provides the county of residence for each participant if demanded, each individual observation of 
the BRFSS data was assigned according to the county-level or independent city Beale code, to belong to 
either a metro or non-metro area within a state. 
 
We were most interested in comparing Appalachian Regions to non-Appalachian regions within a state. The 
BRFSS data, using county identifiers, were assigned to one of the two regions, Appalachian or non-
Appalachian, within each state. 
 
Again, using this scheme, we estimated the prevalence proportions for each of the four oral health/behavior 
indicators for four geographic regions within each state: Appalachian/metro, Appalachian/non-metro, non-
Appalachian/metro and non-Appalachian/non-metro. All counties in West Virginia are listed as belonging to 
the Appalachian Region, so West Virginia has only prevalence estimates for metro and non-metro regions. All 
12 other states have four prevalence estimates, with the exception of Ohio that provides estimates for non-
metro, metro/non-Appalachian and metro/Appalachian regions. Thus, we estimated 49 separate oral 
health/behavior prevalence proportions for the described geographic regions. 
 
The tables on the following few pages give the prevalence estimates for each of the four oral health/behavior 
indicators for each of the geographic regions described in the previous paragraph. As mentioned, West 
Virginia does not include a non-Appalachian Region. In addition, Ohio does not appear to list the county of 
residence for those in rural counties and, so, the estimate for non-metropolitan Appalachian regions is not 
available for further analysis. 
 
As evidenced in the tables, the prevalence estimates for dental visit within the last year range from a low of 
54.4 percent to a high of 74.2 percent. The standard errors, however, indicate that the estimates are relatively 
precise in their estimation. This is understandable since the aggregation to the four geographic regions is 
nearer to that of state-level data than of county-level data, a reminder that the original intention of the BRFSS 
study is to estimate state-level prevalence. 
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Only those states with Appalachian regions were used in the main analyses, although a separate comparison 
of Appalachian regions to the rest of the states is also reported. West Virginia is entirely within the 
Appalachian Region but the other 12 states had Appalachian and non- Appalachian regions. County-level 
census data were merged with the BRFSS data. The data was aggregated from the county level to the 
Appalachian and non-Appalachian regions within each state. Beale codes were added to the data and 
separated into metro and non-metro areas in the analyses. Four groups were formed from the aggregated data: 
metro Appalachian, metro non-Appalachian, non-metro Appalachian and non-metro non-Appalachian. 
Comparisons of the aggregated data were made using ANOVA models with pre-specified contrasts to 
compare the proportions for metro versus non-metro areas as well as Appalachian versus non-Appalachian 
areas. Analyses based on the ANOVA contrasts comparing Appalachian versus non-Appalachian areas, 
separately for metro and non-metro areas, are also reported. 
 
Univariate normal probability plots of most of the proportions did not show gross departures, so the 
parametric ANOVA models were assumed robust enough to determine differences. In the initial screening of 
the variables, we reported p<0.05/4 = 0.0125 as evidence of difference by adjusting for multiple contrasts 
(k=4) but without adjusting multiple outcomes. Pearson’s correlations between economic indicators and 
dental outcomes are reported along with p-values. Finally, stepwise selection was performed to identify 
predictive models of each of the four outcome variables and those were further investigated in ANCOVA 
models that included a variable to compare the groups, metro/Appalachia, metro/non-Appalachia, non-
metro/Appalachia and non-metro/non-Appalachia. Each dental outcome was considered separately with 
p<0.05 as an indication of significant differences followed by Bonferroni post-hoc procedure for the pairwise 
comparisons of the four least-squares adjusted means. 
 
The first set of tables compares means on all pertinent variables, but only Appalachian states divided into 
metro/non-metro and Appalachian/non-Appalachian Region. Respondents who reside in states that do not fall 
into the Appalachian Region are not included in these analyses. Only significant results are discussed (the p 
values are in bold when they fall below 0.05). 
 
Table 17 shows the results for the mean comparisons of metro residents in Appalachian states to non-metro 
residents in Appalachian states; therefore, residents in areas that are not considered to be in Appalachia are 
included in these analyses, as long as they live in a state that is at least partially in Appalachia.   
 
Non-metro Appalachian state residents are slightly older (mean age 37.7) than metro Appalachian state 
residents (mean age 36.3).  In part, this mean age difference would be related to the fact that non-metro 
Appalachian state residents are more likely to be 65+ (14.5%) than metro Appalachian state residents 
(12.5%).  Non-metro Appalachian state residents are also more likely to be in poverty (17.5%) than metro 
Appalachian state residents (14.3%), as median household income is lower for those non-metro residents 
($35,211) than for metro residents ($42,281).   
 
As for the oral health variables, non-metro Appalachian state residents are less likely to have had a dental visit 
in the last year, more likely to have lost teeth between the ages of 35 and 44, more likely to experience six or 
more teeth removed in that same age range and more likely to have had experienced all teeth removed among 
the elderly population.  In other words, all four measures of oral health are statistically significantly worse in 
the non-metro areas of the Appalachian states than in the metro areas of these same states.  
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TABLE 17 - COMPARING MEANS, METRO VERSUS NON-METRO AREAS, APPALACHIAN STATES 

Variables Metro Non-metro P Value 
Percent males 48.7 49.0 0.107 
Percent whites 77.4 83.9 0.060 
Percent other race 1.4 0.8 0.071 
Median age 36.3 37.7 0.004 
Percentage > 65 12.5 14.5 <0.001 
Percent adults poverty 14.3 17.5 0.013 
Percent urban 52.6 28.3 <0.001 
Unemployment rate 5.0 5.8 0.048 
Median household income 42,281 35,211 <0.001 
Percent uninsured 16.3 16.9 0.352 
    
Dental visit within past year 67.9 63.8 0.011 
Any tooth removal (35-44) 42.9 51.4 0.001 
Six or more teeth removed (35-44) 9.5 14.5 0.001 
Complete tooth removal (>65) 24.2 31.2 0.001 

Source: Appalachian states divided by metropolitan and non-metropolitan areas 
 
 
Table 18 shows the results for the mean comparisons of Appalachian residents in Appalachian states to non-
Appalachian residents in Appalachian states; therefore, all residents in Appalachian states are included in 
these analyses and the table compares those who live in Appalachian counties to those who do not live in 
Appalachian counties (but who live in an Appalachian state). 
 
Residents of non-Appalachian regions of Appalachian states are less likely to be white (72.7%) than those 
residing in Appalachian regions of Appalachian states (88%). Also, residents of Appalachian regions of 
Appalachian states are more likely to be 65+ (14.2%) than those residing in non-Appalachian regions of 
Appalachian states (12.8%). Residents of Appalachian regions of Appalachian states are less likely to live in 
an urban area (36.3%) than those who reside in non-Appalachian regions of Appalachian states (44.8%); that 
is, Appalachian counties have a higher rural population than those that are not in Appalachia.  Finally, 
household income is higher among residents of non-Appalachian regions of Appalachian states ($41,523) 
than it is among Appalachian regions in Appalachian states ($36,183); in other words, Appalachian residents 
are poorer, on average, than residents in non-Appalachian counties. 
 
As for the dental variables, residents of Appalachian and non-Appalachian regions of Appalachian states do 
not experience significantly different oral health status, using these four measures (dental visits, any tooth 
removal, six or more teeth removed and all teeth removed in old age). That is, residents of Appalachian states 
have similar oral health whether they are living in an Appalachian county or not. Although there are 
numerical differences, the tests of statistical significance indicate that these differences are within the realm of 
statistical probability. 
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TABLE 18 - COMPARING MEANS, APPALACHIA VERSUS NON-APPALACHIA, APPALACHIAN STATES  

Variables Appalachia Non-Appalachia P Value 
Percent males 49.1 48.8 0.239 
Percent whites 88.0 72.7 <0.001 
Percent other race 0.8 1.5 0.026 
Median age 37.5 36.4 0.013 
Percentage > 65 14.2 12.8 0.003 
Percent adults poverty 16.3 15.5 0.520 
Percent urban 36.3 44.9 0.009 
Unemployment rate 5.5 5.3 0.485 
Household income 36,183 41,523 0.003 
Percent uninsured 16.8 16.3 0.510 
    

Dental visit within past year 64.6 67.2 0.110 
Any tooth removal (35-44) 48.3 45.8 0.283 
Six or more teeth removed (35-44) 12.9 10.9 0.164 
Complete tooth removal (>65) 29.5 25.7 0.062 

Source: Appalachian states divided by metropolitan and non-metropolitan areas 
 
 
Table 19 shows the results of the mean comparisons of Appalachian residents in Appalachian states to non-
Appalachian residents in Appalachian states, but only compares those who live in metropolitan areas. 
Therefore, all metropolitan residents in Appalachian states are included in these analyses and the table 
compares metropolitan residents who live in Appalachian counties to metropolitan residents who do not live 
in Appalachian counties (but who live in an Appalachian state). 
 
Residents of metropolitan areas in non-Appalachian regions of Appalachian states are less likely to be white 
(69.1%) than are those living in metropolitan areas in Appalachian regions of Appalachian states (85.1%). 
Also, residents of metropolitan areas in Appalachian regions of Appalachian states are more likely to be 65+ 
(13.7%) than those residing in metropolitan areas in non-Appalachian regions of Appalachian states (11.3%). 
Finally, household income is higher among those living in metropolitan areas in non-Appalachian regions of 
Appalachian states ($46,523) than it is among those living in metropolitan areas in Appalachian regions of 
Appalachian states ($38,539). 
 
As for the dental variables, residents of metropolitan areas in Appalachian regions and those living in 
metropolitan areas in non-Appalachian regions of Appalachian states do not experience significantly different 
oral health status, using these four measures (dental visits, any teeth removed for ages 35-44, six or more 
teeth removed for ages 35-44 and all teeth removed in old age). That is, metropolitan residents of Appalachian 
states have similar oral health whether they are living in an Appalachian county or not. Although there are 
numerical differences, the tests of statistical significance indicate that these differences are within the realm of 
statistical probability. 
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TABLE 19 - COMPARING MEANS, APPALACHIAN VERSUS NON-APPALACHIAN METRO AREAS, APPALACHIAN STATES 

Variable Appalachian Non-
Appalachian P-Value 

Percent males 48.9 48.5 0.076 

Percent whites 85.1 69.1 0.001 

Percent other race 0.8 2.0 0.014 

Median age 37.1 35.5 0.019 

Percentage > 65 13.7 11.3 0.001 

Percent adults poverty 15.0 13.5 0.394 

Percent urban 48.3 57.2 0.050 

Unemployment rate 5.2 4.9 0.606 

Household income 38,539 46,335 0.002 

Percent uninsured 16.4 15.9 0.701 
    

Dental visit within past year 65.8 70.2 0.059 

Any tooth removal (35-44) 45.0 40.8 0.224 

Six or more teeth removed (35-44) 10.9 8.0 0.178 

Complete tooth removal (>65) 26.5 21.7 0.097 
Source: All data divided by metropolitan and non-metropolitan areas. 

 
 
Table 20 shows the results for the mean comparisons of Appalachian residents in Appalachian states to non-
Appalachian residents in Appalachian states, but only compares those who live in non-metropolitan areas. 
Therefore, all non-metropolitan residents in Appalachian states are included in these analyses and the table 
compares non-metropolitan residents who live in Appalachian counties to non-metropolitan residents who do 
not live in Appalachian counties (but who live in an Appalachian state). 
 
Residents of non-metropolitan areas of non-Appalachian regions in Appalachian states are less likely to be 
white (76.3%) than those living in non-metropolitan areas of Appalachian regions in Appalachian states 
(90.9%). Other than this distinction, there are no statistically significant variations in measures of 
demographics and socioeconomics when comparing non-metropolitan residents of Appalachian states who are 
or are not in Appalachian counties. 
 
Non-metropolitan Appalachian residents and non-metropolitan non-Appalachian residents in Appalachian 
states do not experience significantly different oral health status, using these four measures (dental visits, any 
teeth removed for ages 35-44, six or more teeth removed for ages 35-44 and all teeth removed in old age). So, 
non-metropolitan residents of Appalachian states have similar oral health status whether they are living in an 
Appalachian county or not. Although there are numerical differences, the tests of statistical significance 
indicate that these differences are within the realm of statistical probability. 
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TABLE 20 - COMPARING MEANS, APPALACHIAN VERSUS NON-APPALACHIAN NON-METRO AREAS, APPALACHIAN STATES 

Variables Appalachian Non-
Appalachian P Value 

Percent males 49.0 49.0 0.8985 

Percent whites 90.9 76.3 0.0034 

Percent other race 0.7 1.0 0.4926 

Median age 38.0 37.3 0.2287 

Percentage > 65 14.8 14.2 0.4226 

Percent adults poverty 17.5 17.5 0.9595 

Percent urban 24.3 32.6 0.0678 

Unemployment rate 5.9 5.6 0.6362 

Household income 33,827 36,711 0.2308 

Percent uninsured 17.1 16.6 0.5827 
    

Dental visit within past year 63.6 64.2 0.7007 

Any tooth removal (35-44) 51.9 50.9 0.7560 

Six or more teeth removed (35-44) 15.2 13.8 0.5241 

Complete tooth removal (>65) 32.7 29.7 0.3137 
Source: Appalachian states divided by metropolitan and non-metropolitan areas. 

 
 
Table 21 shows the results for the mean comparisons of Appalachian residents in all states to non-
Appalachian residents in all states, but only compares those who live in metropolitan areas. Therefore, all 
metropolitan residents in the United States are included in these analyses and the table compares metropolitan 
residents who live in Appalachian counties to metropolitan residents who do not live in Appalachian counties. 
 
Metropolitan Appalachian residents are less likely to report being an “other” race (less than 1%) than are 
metropolitan non-Appalachian residents (3.6%). Also, metropolitan Appalachian residents are more likely to 
be age 65+ (13.7 %) than metropolitan non-Appalachian residents (11.6 %). The percent living in urban areas 
is much higher in metropolitan areas outside of Appalachia (64.7%) than it is in metropolitan areas within 
Appalachia (48.3%), which indicates a higher concentration of population in non-Appalachian metropolitan 
areas than in Appalachian metropolitan areas. Finally, household income is higher among metropolitan non-
Appalachian residents ($47,838) than it is among metropolitan Appalachian residents ($38,539). In other 
words, metropolitan residents in Appalachian counties are, on average, poorer than residents in non-
Appalachian counties, nationwide. 
 
Compared to metropolitan residents outside of Appalachia, metro Appalachian residents are less likely to 
have had a dental visit in the last year, more likely to have had teeth removed between the ages of 35 and 44, 
more likely to experience six or more teeth removed in that same age range and more likely to have 
experienced all teeth removed among the elderly population. In other words, all four measures of oral health 
are statistically significantly worse in the metro areas of the Appalachian Region than in the metro areas 
across the United States. 
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TABLE 21 - COMPARING MEANS, APPALACHIAN VERSUS NON-APPALACHIAN IN METRO AREAS, ALL STATES 

Variable Appalachian Non-
Appalachian P Value 

Percent males 48.9 49.0 0.791 

Percent whites 85.1 76.6 0.056 

Percent other race 0.8 3.6 0.007 

Median age 37.1 35.6 0.016 

Percentage > 65 13.7 11.6 0.001 

Percent adults poverty 15.0 12.1 0.026 

Percent urban 48.3 64.7 <0.001 

Unemployment rate 5.2 4.4 0.073 

Household income 38,539 47,838 <0.001 

Percent uninsured 16.4 14.7 0.273 
    

Dental visit within past year 65.8 70.9 0.004 

Any tooth removal (35-44) 45.0 36.3 0.001 

Six or more teeth removed (35-44) 10.9 6.8 0.001 

Complete tooth removal (>65) 26.5 19.6 0.000 
Source: All BRFSS database separated by Appalachia and non-Appalachia, and divided by 
metropolitan and non-metropolitan areas. 

 
 
Table 22 shows the results of the mean comparisons of Appalachian residents in all states to non-Appalachian 
residents in all states, but only compares those who live in non-metropolitan areas. Therefore, all non-
metropolitan residents in the United States are included in these analyses and the table compares non-
metropolitan residents who live in Appalachian counties to non-metropolitan residents who do not live in 
Appalachian counties. 
 
There is a slight difference in the gender distribution of non-metropolitan Appalachian county residents 
compared to non-metropolitan residents in the rest of the country. Although this is statistically significant, 
substantively this is not a meaningful variation. The remaining demographic and socioeconomic 
characteristics do not vary by whether a non-metropolitan resident is in an Appalachian county or in a non-
Appalachian county, nationwide. In other words, Appalachian non-metropolitan residents are strikingly 
similar to non-metropolitan non-Appalachian residents across the nation. However, there are statistical and 
substantive differences in oral health when comparing Appalachian residents and non-Appalachian residents 
nationwide. 
 
Compared to non-metropolitan residents outside of Appalachia, non-metro Appalachian residents are more 
likely to have had teeth removed between the ages of 35 and 44, more likely to experience having six or more 
teeth removed in that same age range and more likely to have had all teeth removed among the elderly 
population. Appalachian non-metropolitan residents were no more or no less likely to have had a dental visit 
in the previous year, compared to non-Appalachian non-metropolitan residents. Though there are clear 
differences in tooth removal, we do not find associated differences in dental visits.  
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TABLE 22 - COMPARING MEANS, APPALACHIAN VERSUS NON-APPALACHIAN IN NON-METRO AREAS, ALL STATES 

Variable Appalachian Non-
Appalachian P Value 

Percent males 49.0 49.7 0.008 

Percent whites 90.5 83.1 0.109 

Percent other race 0.7 2.4 0.111 

Median age 38.2 38.2 0.982 

Percentage > 65 14.8 14.6 0.710 

Percent adults poverty 17.6 15.2 0.078 

Percent urban 24.3 34.0 0.019 

Unemployment rate 5.9 5.0 0.051 

Household income 33,827 38,410 0.027 

Percent uninsured 17.2 17.0 0.762 
    

Dental visit within past year 63.6 65.0 0.376 

Any tooth removal (35-44) 51.9 43.7 0.001 

Six or more teeth removed (35-44) 15.2 10.4 0.000 

Complete tooth removal (>65) 32.7 25.3 0.000 
Source: All BRFSS database separated by Appalachia and non-Appalachia and divided by 
metropolitan and non-metropolitan areas. 

 
 
The next set of tables presents the prevalence for each of the four oral health indicators from the BRFSS data 
for each of the 49 regions (determined by state, metropolitan status, and Appalachian Region status) across 
the 13 Appalachian states. Each of tables includes a ranking of the 49 regions in order to identify patterns. 
 
Table 23 for the oral health indicator ‘Dental Visit in Last Year’ shows the range of prevalence at a high of 
74.2 percent having visited the dentist within the past year for non-Appalachia, metropolitan Virginia to a low 
of 39.2 percent having visited a dentist in Appalachia, metropolitan Mississippi. The lowest prevalence (rank 
49) is substantially lower than the 48th rank of 54 percent in non-Appalachia, non-metropolitan Mississippi. 
For the most part, the metropolitan regions have a higher prevalence than the non-metropolitan areas. In other 
words, there is little difference in the prevalence of visits to the dentist in the past year between Appalachia 
and non-Appalachia metropolitan areas. 
 
Table 24, ‘Adults Ages 35-44 with Any Teeth Removed’, shows the range of prevalence from a low of 31.1 
percent in non-Appalachia, metropolitan Virginia to a high of 71.5 percent in Appalachia, metropolitan 
Mississippi. In general, metropolitan areas have a lower prevalence of adults aged 35 to 44 with any teeth 
removed than non-metropolitan areas, although there is little difference in prevalence between Appalachian 
and non-Appalachian areas. Within the Appalachian areas of the 13 Appalachian states, the prevalence ranges 
from 32.3 percent in metropolitan Georgia to 71.5 percent in metropolitan Mississippi. This indicates, again, 
that in metropolitan areas within the Appalachian Region, there is a lower likelihood that adults aged 35 to 44 
will have had any teeth removed compared to adults aged 35 to 44 in non-metropolitan areas within the 
Appalachian Region.  
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Table 25, “Adults Ages 35-44 with 6 or More Teeth Removed”, shows the range of prevalence from a low of 
2.9 percent in Appalachian, non-metropolitan Georgia to a high of 30.7 percent in Appalachian, metropolitan 
Mississippi. Interestingly, the lowest and the highest prevalence are both in Appalachian areas. Metropolitan 
areas have a lower prevalence of adults aged 35 to 44 with 6 or more teeth missing than non-metropolitan 
areas. There is little difference in prevalence between Appalachian and non-Appalachian areas. Within the 
Appalachian areas of the 13 Appalachian states, the prevalence seems to be lower in the northern-most states, 
with the exception of Georgia which is located in the southern portion of the Appalachian Region. This does 
not appear to be the case for the non-Appalachian areas. 
 
Table 26 presents the prevalence for the oral health indicator ‘Adults 65+ with All Teeth Removed’ and 
shows the range of prevalence from a low of 14.2 percent in Appalachia, non-metropolitan Tennessee to a 
high of 54.3 percent in Appalachia, non-metropolitan Kentucky.  As with the previous table, metropolitan 
areas have a lower prevalence of adults age 65 or older with all teeth removed than non-metropolitan areas. 
There is also little difference in prevalence between Appalachian and non-Appalachian areas. An examination 
of the Appalachian Region only finds that metropolitan areas within the Appalachian Region are also more 
likely to have a lower prevalence than the non-metropolitan areas.  
 
These findings suggest that, at least for some parts of the Appalachian Region, classification as being within 
the Appalachian Region is not a sufficient explanation for higher prevalence. For the most part, however, 
metropolitan status within the Appalachian states does matter. This is most likely due to the issue of access to 
dentists in non-metropolitan areas, although it may also be linked to higher rates of uninsurance, poverty, and 
unemployment in non-metropolitan areas. 
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TABLE 23 - DENTAL VISIT IN THE PAST YEAR BY REGION, STATE, AND METROPOLITAN STATUS 

State Beale Region N Prevalence Std. Error Rank 
Alabama Metro AR 4935 67.3% 0.8% 25 
Alabama Non-metro AR 617 61.0% 2.4% 43 
Georgia Metro AR 2259 70.3% 1.3% 9 
Georgia Non-metro AR 115 69.1% 5.0% 17 
Kentucky Metro AR 1252 63.8% 1.7% 36 
Kentucky Non-metro AR 7750 55.5% 0.8% 47 
Maryland Metro AR 2319 70.2% 1.1% 11 
Maryland Non-metro AR 504 65.8% 2.7% 31 
Mississippi Metro AR 107 39.2% 5.6% 49 
Mississippi Non-metro AR 2548 57.6% 1.3% 45 
New York Metro AR 401 67.5% 3.1% 24 
New York Non-metro AR 266 67.9% 3.5% 21 
North Carolina Metro AR 5183 66.7% 1.0% 28 
North Carolina Non-metro AR 1511 64.8% 1.9% 33 
Ohio Metro AR 2759 70.9% 1.1% 7 
Pennsylvania Metro AR 15036 69.0% 0.6% 18 
Pennsylvania Non-metro AR 3049 67.6% 1.55% 22 
South Carolina Metro AR 6377 67.3% 0.7% 26 
South Carolina Non-metro AR 989 62.7% 1.1% 38 
Tennessee Metro AR 3300 68.9% 1.0% 19 
Tennessee Non-metro AR 145 70.6% 4.3% 8 
Virginia Metro AR 361 70.2% 2.9% 10 
Virginia Non-metro AR 781 60.8% 2.2% 44 
West Virginia Metro AR 6052 64.6% 0.7% 34 
West Virginia Non-metro AR 3539 56.3% 1.0% 46 

Alabama Metro Non-AR 1872 66.4% 1.4% 29 
Alabama Non-metro Non-AR 4652 62.0% 0.9% 40 
Georgia Metro Non-AR 7727 69.8% 0.8% 13 
Georgia Non-metro Non-AR 9981 62.0% 0.7% 41 
Kentucky Metro Non-AR 7185 69.8% 0.8% 12 
Kentucky Non-metro Non-AR 11235 61.0% 0.7% 42 
Maryland Metro Non-AR 23859 73.5% 0.4% 2 
Maryland Non-metro Non-AR 3812 69.2% 1.2% 16 
Mississippi Metro Non-AR 7627 62.9% 0.7% 37 
Mississippi Non-metro Non-AR 11530 54.4% 0.6% 48 
New York Metro Non-AR 18328 71.0% 0.4% 6 
New York Non-metro Non-AR 5196 67.1% 0.8% 27 
North Carolina Metro Non-AR 23601 69.7% 0.5% 14 
North Carolina Non-metro Non-AR 15658 64.3% 0.6% 35 
Ohio Metro Non-AR 16358 72.4% 0.6% 4 
Ohio Non-metro Non-AR 6630 69.3% 0.7% 15 
Pennsylvania Metro Non-AR 15319 72.7% 0.5% 3 
Pennsylvania Non-metro Non-AR 6566 65.9% 0.8% 30 
South Carolina Metro Non-AR 16260 68.4% 0.5% 20 
South Carolina Non-metro Non-AR 9168 65.1% 0.7% 32 
Tennessee Metro Non-AR 5121 71.2% 0.9% 5 
Tennessee Non-metro Non-AR 5846 62.5% 0.8% 39 
Virginia Metro Non-AR 16923 74.2% 0.5% 1 
Virginia Non-metro Non-AR 16148 67.5% 0.59% 23 
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TABLE 24 - ADULTS AGES 35-44 WITH ANY TEETH REMOVED BY REGION, STATE, AND METROPOLITAN STATUS 

State Beale Region N Prevalence Std. Error Rank 
Alabama Metro AR 903 47.9% 1.9% 32 
Alabama Non-metro AR 117 56.3% 5.0% 39 
Georgia Metro AR 517 32.3% 2.5% 2 
Georgia Non-metro AR 30 32.8% 8.8% 3 
Kentucky Metro AR 197 49.6% 4.5% 35 
Kentucky Non-metro AR 1343 65.2% 1.7% 48 
Maryland Metro AR 448 40.5% 2.7% 12 
Maryland Non-metro AR 93 46.3% 6.4% 27 
Mississippi Metro AR 25 71.5% 9.7% 49 
Mississippi Non-metro AR 419 52.2% 2.8% 36 
New York Metro AR 67 40.8% 6.5% 14 
New York Non-metro AR 39 40.4% 8.5% 11 
North Carolina Metro AR 914 45.9% 2.2% 25 
North Carolina Non-metro AR 263 58.8% 4.0% 43 
Ohio Metro AR 446 35.9% 3.9% 5 
Pennsylvania Metro AR 2674 41.2% 1.4% 15 
Pennsylvania Non-metro AR 561 48.8% 3.1% 33 
South Carolina Metro AR 1211 45.4% 1.7% 24 
South Carolina Non-metro AR 171 57.0% 4.5% 40 
Tennessee Metro AR 621 41.5% 2.4% 17 
Tennessee Non-metro AR 29 37.5% 10.6% 7 
Virginia Metro AR 60 44.6% 7.6% 23 
Virginia Non-metro AR 135 63.6% 4.5% 46 
West Virginia Metro AR 1063 47.6% 1.7% 30 
West Virginia Non-metro AR 622 64.3% 2.1% 47 

Alabama Metro Non-AR 323 46.7% 3.1% 29 
Alabama Non-metro Non-AR 791 59.7% 2.0% 44 
Georgia Metro Non-AR 1601 40.5% 1.6% 13 
Georgia Non-metro Non-AR 1894 53.3% 1.5% 38 
Kentucky Metro Non-AR 1376 41.5% 1.8% 16 
Kentucky Non-metro Non-AR 2019 49.2% 1.6% 34 
Maryland Metro Non-AR 5261 34.6% 0.9% 4 
Maryland Non-metro Non-AR 668 36.6% 2.4% 6 
Mississippi Metro Non-AR 1454 47.6% 1.6% 31 
Mississippi Non-metro Non-AR 1965 62.9% 1.3% 45 
New York Metro Non-AR 3751 43.2% 1.0% 20 
New York Non-metro Non-AR 993 46.6% 1.9% 28 
North Carolina Metro Non-AR 4689 40.2% 1.0% 10 
North Carolina Non-metro Non-AR 2733 58.4% 1.4% 42 
Ohio Metro Non-AR 3137 37.6% 1.4% 8 
Ohio Non-metro Non-AR 1245 44.2% 1.7% 21 
Pennsylvania Metro Non-AR 3110 38.9% 1.2% 9 
Pennsylvania Non-metro Non-AR 1238 45.9% 1.9% 26 
South Carolina Metro Non-AR 3159 42.7% 1.1% 18 
South Carolina Non-metro Non-AR 1554 57.7% 1.6% 41 
Tennessee Metro Non-AR 1066 44.3% 2.0% 22 
Tennessee Non-metro Non-AR 1033 52.5% 1.8% 37 
Virginia Metro Non-AR 3783 31.1% 1.0% 1 
Virginia Non-metro Non-AR 3153 43.2% 1.1% 19 
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TABLE 25 - ADULTS AGES 35-44 WITH SIX OR MORE TEETH REMOVED BY APPALACHIAN 
REGION, STATE, AND METROPOLITAN STATUS 

State Beale Region N Prevalence Std. Error Rank 
Alabama Metro AR 903 9.7% 1.2% 21 
Alabama Non-metro AR 117 20.1% 4.1% 43 
Georgia Metro AR 517 4.5% 1.0% 2 
Georgia Non-metro AR 30 2.9% 2.8% 1 
Kentucky Metro AR 197 14.3% 3.6% 38 
Kentucky Non-metro AR 1343 25.0% 1.6% 48 
Maryland Metro AR 448 8.6% 1.4% 15 
Maryland Non-metro AR 93 8.8% 2.9% 16 
Mississippi Metro AR 25 30.7% 10.4% 49 
Mississippi Non-metro AR 419 13.6% 2.0% 36 
New York Metro AR 67 5.0% 2.5% 3 
New York Non-metro AR 39 13.4% 6.2% 35 
North Carolina Metro AR 914 11.8% 1.6% 29 
North Carolina Non-metro AR 263 14.1% 3.3% 37 
Ohio Metro AR 446 5.7% 1.7% 5 
Pennsylvania Metro AR 2674 8.4% 0.8% 13 
Pennsylvania Non-metro AR 561 9.7% 1.9% 20 
South Carolina Metro AR 1211 11.7% 1.1% 27 
South Carolina Non-metro AR 171 9.6% 2.8% 19 
Tennessee Metro AR 621 9.8% 1.4% 22 
Tennessee Non-metro AR 29 22.9% 10.5% 47 
Virginia Metro AR 60 7.7% 4.5% 11 
Virginia Non-metro AR 135 20.6% 4.2% 44 
West Virginia Metro AR 1063 13.3% 1.2% 33 
West Virginia Non-metro AR 622 21.7% 1.9% 46 

Alabama Metro Non-AR 323 8.2% 1.9% 12 
Alabama Non-metro Non-AR 791 15.9% 1.4% 40 
Georgia Metro Non-AR 1601 8.5% 0.9% 14 
Georgia Non-metro Non-AR 1894 13.3% 1.0% 34 
Kentucky Metro Non-AR 1376 9.3% 1.2% 17 
Kentucky Non-metro Non-AR 2019 16.9% 1.2% 42 
Maryland Metro Non-AR 5261 5.0% 0.4% 4 
Maryland Non-metro Non-AR 668 9.8% 1.8% 23 
Mississippi Metro Non-AR 1454 11.7% 1.0% 28 
Mississippi Non-metro Non-AR 1965 20.6% 1.1% 45 
New York Metro Non-AR 3751 7.2% 0.6% 8 
New York Non-metro Non-AR 993 10.2% 1.2% 25 
North Carolina Metro Non-AR 4689 6.0% 0.5% 6 
North Carolina Non-metro Non-AR 2733 12.4% 1.0% 30 
Ohio Metro Non-AR 3137 7.3% 0.8% 9 
Ohio Non-metro Non-AR 1245 12.5% 1.2% 32 
Pennsylvania Metro Non-AR 3110 7.4% 0.8% 10 
Pennsylvania Non-metro Non-AR 1238 11.0% 1.2% 26 
South Carolina Metro Non-AR 3159 9.5% 0.7% 18 
South Carolina Non-metro Non-AR 1554 16.0% 1.2% 41 
Tennessee Metro Non-AR 1066 10.0% 1.2% 24 
Tennessee Non-metro Non-AR 1033 14.9% 1.3% 39 
Virginia Metro Non-AR 3783 6.1% 0.6% 7 
Virginia Non-metro Non-AR 3153 12.5% 0.8% 31 
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TABLE 26 - ADULTS AGES 65 OR OLDER WITH ALL TEETH REMOVED BY REGION, STATE, AND METROPOLITAN STATUS 

State Beale Region N Prevalence Std. Error Rank 
Alabama Metro AR 1106 29.2% 1.6% 30 
Alabama Non-metro AR 148 35.1% 4.4% 44 
Georgia Metro AR 362 22.4% 2.8% 12 
Georgia Non-metro AR 20 24.3% 11.3% 18 
Kentucky Metro AR 358 34.3% 2.8% 42 
Kentucky Non-metro AR 1824 54.3% 1.6% 49 
Maryland Metro AR 560 24.9% 2.1% 19 
Maryland Non-metro AR 123 33.8% 5.8% 41 
Mississippi Metro AR 27 28.5% 9.4% 27 
Mississippi Non-metro AR 641 30.4% 2.2% 34 
New York Metro AR 114 18.4% 4.5% 6 
New York Non-metro AR 87 28.6% 5.8% 29 
North Carolina Metro AR 1305 25.3% 1.6% 20 
North Carolina Non-metro AR 445 29.9% 2.8% 33 
Pennsylvania Metro AR 3950 29.6% 1.2% 31 
Pennsylvania Non-metro AR 780 29.7% 2.5% 32 
South Carolina Metro AR 1350 26.6% 1.5% 25 
South Carolina Non-metro AR 252 28.0% 3.4% 26 
Tennessee Metro AR 817 28.6% 1.8% 28 
Tennessee Non-metro AR 44 14.2% 5.2% 1 
Virginia Metro AR 66 14.7% 4.7% 3 
Virginia Non-metro AR 167 34.8% 4.3% 43 
West Virginia Metro AR 1505 37.0% 1.4% 46 
West Virginia Non-metro AR 937 49.2% 1.8% 48 

Alabama Metro Non-AR 419 21.9% 2.3% 11 
Alabama Non-metro Non-AR 1147 32.5% 1.6% 38 
Georgia Metro Non-AR 1393 21.0% 1.6% 8 
Georgia Non-metro Non-AR 2266 30.7% 1.4% 36 
Kentucky Metro Non-AR 1794 32.4% 1.4% 37 
Kentucky Non-metro Non-AR 2980 40.9% 1.2% 47 
Maryland Metro Non-AR 4270 17.4% 0.8% 5 
Maryland Non-metro Non-AR 976 24.0% 2.5% 17 
Mississippi Metro Non-AR 1686 26.1% 1.4% 23 
Mississippi Non-metro Non-AR 2972 33.4% 1.1% 40 
New York Metro Non-AR 3819 16.3% 0.8% 4 
New York Non-metro Non-AR 1162 23.8% 1.6% 15 
North Carolina Metro Non-AR 5093 23.1% 0.9% 14 
North Carolina Non-metro Non-AR 3981 30.5% 1.2% 35 
Ohio Metro Non-AR 3525 21.1% 1.1% 10 
Ohio Non-metro Non-AR 1468 25.4% 1.3% 21 
Pennsylvania Metro Non-AR 3286 18.9% 0.9% 7 
Pennsylvania Non-metro Non-AR 1562 33.0% 1.6% 39 
South Carolina Metro Non-AR 3363 21.1% 1.0% 9 
South Carolina Non-metro Non-AR 2184 23.8% 1.3% 16 
Tennessee Metro Non-AR 1012 26.4% 1.8% 24 
Tennessee Non-metro Non-AR 1389 36.2% 1.5% 45 
Virginia Metro Non-AR 2943 14.4% 0.9% 2 
Virginia Non-metro Non-AR 3547 22.5% 0.9% 13 
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There are strong associations between socioeconomic indicators —poverty, percent urban, unemployment, 
income and uninsurance status— as shown in Table 27. With higher rates of poverty, residents are less likely to 
have had a dental visit in the last year and more likely to have teeth removed. With higher levels of percent of 
residents living in urban areas, the likelihood of a dental visit is higher and tooth removal is lower; that is, those 
living in rural populations are less likely to have had a dental visit and are more likely to experience tooth 
removal. Unemployment patterns are identical to those seen for poverty, but the magnitude or strength of the 
relationship is slightly lower. As for median household income, populations with higher incomes are more likely 
to have visited a dentist in the last year and less likely to experience tooth removal (using all three measures). 
Finally, percent uninsured is correlated negatively with dental visit (uninsured populations are less likely to have 
been to the dentist in the last year) and positively correlated with adult tooth removal (ages 35-44). 
 
 

TABLE 27 - BIVARIATE CORRELATIONS OF DENTAL OUTCOMES WITH SOCIOECONOMIC INDICATORS 

 Dental visit (1 year) Any Tooth 
Removal (35-44) 

Six or More Teeth 
Removed (35-44) 

Complete Tooth 
Removal (65+) 

Percent adults in poverty -0.72 *** 0.73 *** 0.70 *** 0.48 *** 

Percent urban 0.61 *** -0.59 *** -0.60 *** -0.55 *** 

Unemployment ratio -0.55 *** 0.52 *** 0.52 *** 0.31 * 

Median household income 0.69 *** -0.72 *** -0.67 *** -0.57 *** 

Percent uninsured -0.45 *** 0.32 * 0.17  0.19  
*** p < .001, ** p < .01, * p < .05 
 
 
A regression model with outcome, dental visit in the past year, was fit to the data using the non-metro / 
Appalachian group as a referent group. Results are presented in Table 28. 
 
For all states in the Appalachian Region, the estimates were created for the four groups as follows: (1) metro 
counties in Appalachian regions of Appalachian states, (2) metro counties in non-Appalachian regions of 
Appalachian states, (3) non-metro counties in Appalachian regions of Appalachian states, and (4) non-metro 
counties in non-Appalachian regions of Appalachian states. These are expressed in all tables as metro 
Appalachia, metro non-Appalachia, non-metro Appalachia and non-metro non-Appalachia, respectively. 
 
Other predictor variables entered into the initial model were percent adults living in poverty, unemployment 
rate, median household income, percent uninsured, median age, percent male, percent white, percent other, 
and percent > 65. A stepwise regression model that forced inclusion of the Appalachian/metro variables was 
performed and all predictors except percent adults living in poverty were eliminated due to non-significance. 
ANOVA table results for the final model follow: 
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TABLE 28 - STEPWISE REGRESSION, DENTAL VISIT IN PAST YEAR 
(MODEL R2 = 0.56) 

Source DF Type III SS Mean Square F Value Pr > F 

Group 3 0.01 0.00 1.51 0.23 

Percent Adults in Poverty 1 0.06 0.06 37.37 0.00 
 

 
 

Group Mean % Annual Visit 

Metro/Appalachia 0.65 

Metro/Non-Appalachia 0.68 

Non-metro/Appalachia 0.65 

Non-metro/Non-Appalachia 0.66 
 

 
 

Pairwise p-values i/j Metro/ 
Appalachia 

Metro/ 
Non-Appalachia 

Non-metro/ 
Appalachia 

Non-metro/ Non-
Appalachia 

Metro/Appalachia  0.08 0.85 0.79 

Metro/Non-Appalachia 0.08  0.07 0.16 

Non-metro/Appalachia 0.85 0.07  0.65 

Non-metro/Non-Appalachia 0.79 0.15 0.65  

 
 
After adjusting for percent adults living in poverty, the four groups no longer are significantly different 
(p=0.23). The least squares means are similar with metro/non-Appalachia being slightly higher than the others 
in terms of magnitude. This is seen in the table of pairwise p-values (unadjusted) where we see some slight 
indication that metro/non-Appalachia differs from metro/Appalachia and non-metro/Appalachia, but the 
difference is not significant after adjusting for percent adults living in poverty. 
 
A regression model with outcome, any tooth removal for adults (ages 35-44), was fit to the data using the 
non-metro/Appalachia group as a referent group. Results are presented in Table 29. Other predictor variables 
entered into the initial model were percent adults living in poverty, unemployment rate, median household 
income, percent uninsured, median age, percent male, percent white, percent other, and percent > 65. A 
stepwise regression model that forced inclusion of the Appalachia/metro variables was performed and all 
predictors except percent adults living in poverty were eliminated due to non-significance. ANOVA table 
results for the final model follow: 
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TABLE 29 - STEPWISE REGRESSION, ANY TEETH REMOVED, ADULTS AGED 35-44 
(MODEL R2 = 0.58) 

Source DF Type III SS Mean Square F Value Pr > F 

Group 3 0.02 0.01 1.84 0.15 

Percent Adults in Poverty 1 0.15 0.15 36.72 0.00 
 

 
 

Group Mean % Any Tooth Removal 

Metro/Appalachia 0.46 

Metro /Non-Appalachia 0.44 

Non-metro/ Appalachia 0.50 

Non-metro/Non-Appalachia 0.49 
 

 
 

Pairwise p-values i/j Metro/ 
Appalachia 

Metro/ Non-
Appalachia 

Non-metro/ 
Appalachian 

Non-metro/ 
Non-

Appalachian 
Metro/Appalachia  0.39 0.17 0.30 

Metro/Non-Appalachia 0.39  0.04 0.08 

Non-metro/Appalachia 0.17 0.04  0.72 

Non-metro/Non-Appalachia 0.30 0.08 0.72  

 
 
After adjusting for percent adults living in poverty, the four groups no longer are significantly different 
(p=0.15). The least squares means are similar with non-metro Appalachia and non-metro non-Appalachia 
being slightly higher than the two metro estimates. 
 
A regression model with outcome, major tooth removal for young adults (age 35-44), was fit to the data using 
the non-metro/Appalachia group as a referent group. Results are presented in Table 30. Other predictor 
variables entered into the initial model were percent adults living in poverty, unemployment rate, median 
household income, percent uninsured, median age, percent male, percent white, percent other, and percent > 
65. A stepwise regression model that forced inclusion of the Appalachia/metro variables was performed and 
all predictors except percent adults living in poverty were eliminated due to non-significance. ANOVA table 
results for the final model follow: 
 
 



An Analysis of Oral Health Disparities and Access to Services in the Appalachian Region 
 
 

 
 

PDA, Inc., Cecil. G. Sheps Center/UNC-Chapel Hill, University of Mississippi Medical Center, and Mississippi State University 
102 ARC Contract Nos.: CO-16034-2008 and CO-16835-2010 

TABLE 30 - STEPWISE REGRESSION, MAJOR TOOTH REMOVAL, ADULTS AGED 35-44 
(MODEL R2 = 0.56) 

Source DF Type III SS Mean Square F Value Pr > F 

Group 3 0.01 0.00 2.02 0.12 

Percent Adults in Poverty 1 0.05 0.05 31.93 0.00 
 

 
 

Group Mean % Major Tooth Removal 

Metro/Appalachia 0.12 

Metro /Non-Appalachia 0.10 

Non-metro/ Appalachia 0.14 

Non-metro/Non-Appalachia 0.13 
 

 
 

Pairwise p-values i/j 
Metro/ 
Appalac

hia 

Metro/ 
Non-

Appalachia 

Non-metro/ 
Appalachian 

Non-metro/ 
Non-Appalachian 

Metro/Appalachia  0.30 0.14 0.48 

Metro/Non-Appalachia 0.30  0.02 0.10 

Non-metro/Appalachia 0.14 0.02  0.44 

Non-metro/Non-Appalachia 0.48 0.10 0.44  

 
 
After adjusting for percent adults in poverty, the four groups no longer are significantly different (p=0.12). 
The least squares means are similar with non-metro Appalachian and non-metro non-Appalachian being 
slightly higher than the two metro estimates, but the difference is not significant after adjusting for percent 
adults living in poverty. 
 
A regression model with outcome, major tooth removal for elderly adults (age 65+), was fit to the data using 
the non-metro/Appalachia group as a referent group. Results are presented in Table 31. Other predictor 
variables entered into the initial model were percent adults living in poverty, unemployment rate, median 
household income, percent uninsured, median age, percent male, percent white, percent other, and percent > 
65. A stepwise regression model that forced inclusion of the Appalachian/metro variables was performed and 
all predictors except percent white and percent adults living in poverty were eliminated due to non-
significance. ANOVA table results for the final model follow: 
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TABLE 31 - STEPWISE REGRESSION, MAJOR TOOTH REMOVAL, ADULTS AGED 65 OR OLDER 
(MODEL R2 = 0.49) 

Source DF Type III SS Mean Square F Value Pr > F 

Group 3 0.01 0.00 0.58 0.63 

Percent Adults in Poverty 1 0.07 0.07 18.20 0.00 

Percent White 1 0.04 0.04 10.54 0.00 
 

 
 

Group Mean  % Major Tooth Removal (65+) 

Metro/Appalachia 0.30 

Metro /Non-Appalachia 0.28 

Non-metro/ Appalachia 0.28 

Non-metro/Non-Appalachia 0.29 
 

 
 

Pairwise p-values i/j Metro/ 
Appalachia 

Metro/ 
Non-

Appalachia 

Non-metro/ 
Appalachian 

Non-metro/ 
Non-Appalachian 

Metro/Appalachia  0.57 0.50 0.20 

Metro/Non-Appalachia 0.57  0.99 0.59 

Non-metro/Appalachia 0.50 0.99  0.59 

Non-metro/Non-Appalachia 0.20 0.59 0.59  

 
 
After adjusting for percent white and percent adults living in poverty, the four groups no longer are 
significantly different (p=0.63). The least squares means are with three percentage points, with non-metro 
non-Appalachia experiencing the highest rate of tooth removal among the elderly and metro Appalachia 
experiencing the lowest rate of tooth removal among the elderly. However, the difference is not significant 
after adjusting for percent white and percent adults living in poverty. 
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SU M MAR Y 
 
Two-thirds (69%) of people living in Appalachia have seen a dentist in the previous year, but nearly half of 
adults ages 35-44 (43.5%) also have experienced some tooth removal. Nearly one-quarter have experienced 
six or more teeth removed (6 or more teeth) and nearly 10 percent of persons ages 65 or older living in 
Appalachia have had all their teeth removed. However, examining the region as a whole provides limited 
value as there are wide variations by state and even sub-state regions. 
 
The first level of analysis involved looking at each Appalachian state. Maryland and other Northern and 
Central Appalachian states had the highest rates of dental visits in the past year, while Mississippi and other 
Central and Southern Appalachian states had the lowest rates. The highest rates of tooth removal are seen in 
Central and Southern Appalachian states while the lowest rates of tooth removal are found in Northern 
Appalachian states. 
 
Looking at other sub-regional variations, we found that all four measures of oral health are statistically 
significantly worse in the non-metro areas of the Appalachian states than in the metro areas of these same 
states, but comparing residents in Appalachian states who are not in the Appalachian Region to those who do 
live in the Appalachian Region finds no meaningful differences (even when metropolitan status is also taken 
into account). We also compared metropolitan Appalachian residents to metropolitan residents elsewhere in 
the country, finding that Appalachian residents are less likely to have had a dental visit in the last year and 
more likely to experience all measures of tooth removal. However, in comparing non-metropolitan 
Appalachian residents to non-metropolitan residents elsewhere in the nation, differences are seen on all 
measures of tooth removal, but non-metropolitan non-Appalachian residents are not more likely to have seen 
a dentist than are non-metropolitan Appalachian residents. These findings suggest that, at least for some parts 
of the Appalachian Region, classification as being within the Appalachian Region is not a sufficient 
explanation for higher prevalence of tooth removal. All of these results were confirmed in separate state-by-
state metropolitan/nonmetropolitan analyses (Tables19 through 22). For the most part, however, metropolitan 
status within the Appalachian states does appear to be a predictor of oral health status. This is most likely due 
to the issue of lack of access to dentists in non-metropolitan areas, although it may also be linked to higher 
rates of uninsurance, poverty, and unemployment in non-metropolitan areas. 
 
Prior to regression analyses, correlations were examined. All results indicate strong positive correlations 
between measures of socioeconomic status and oral health. Regression results were presented for each oral 
health indicator in Tables 28 through 31. In all regression analyses, for each of the four oral health indicators 
(dependent variables), Appalachian Region, metropolitan status and percent living in poverty explain half or 
more of the variation in oral health indicators. Only on one oral health indicator (tooth removal among the 
elderly) did another independent variable (percent white) have a significant effect on its variation. These 
results imply that access to oral health care providers (rurality and poverty) are important predictors (half of 
variation) in oral health. 
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APPENDIX D: DENTAL VISITS IN THE PAST YEAR,  BY SELECTED 
CHARACTERISTICS: UNITED STATES, SELECTED YEARS 1997-2009 
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Source: http://www.cdc.gov/nchs/data/hus/hus10.pdf#093  Health United States 2010, Centers for Disease 
Control and Prevention. 
 
 
 

http://www.cdc.gov/nchs/data/hus/hus10.pdf#093
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APPENDIX E: DHPPI BY STATE 
 
 

FIGURE 24 - DENTAL HYGIENE PROFESSIONAL PRACTICE INDEX BY STATE  
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APPENDIX F: BEST PRACTICES IN STATE ORAL HEALTH POLICIES 
 
 
BACK GR OU ND 
 
According to Thornton, et al., “[b]est practices are the elements and activities of intervention design, 
planning, and implementation that are recommended on the basis of the best knowledge currently available” 
(2006:33). Best practices can also be defined as any activity of process that is consistent with improving 
health promotion (Kahan and Goodstadt. 1999). Generally speaking, measures of clinical practice guidelines, 
health technology assessment and/or evidence-based medicine are used to assess best practices (Perleth, 
Jakubowski and Busse. 2001). In a recent CDC publication, Roeber and his colleagues argue that “a more 
common approach is the use of multiple sources of expertise to identify best practices in population based 
health interventions” (2004:71). Previous studies have argued for the use of qualitative data to establish best 
practices related to health care. Sofaer (2002) argued that the application of qualitative methods may allow for 
an improved assessment of existing programs and policies. Leys (2003) argued that qualitative research is 
quite valuable in the assessment of health care programs and policies, particularly when the research evaluates 
perceptions of a program or practice. 
 
The objective of the analyses in this section is to identify programs and policies within the Appalachian 
Region that seek to improve oral health. The limitations of our methods are outlined here, prior to the 
presentation of the results. First, the survey was administered to a small number of participants. In order to 
minimize risk of identification and maintain confidentiality, we were unable to provide specifics such as 
which stakeholders we interviewed and which states offered which programs. Second, many stakeholders 
raised concerns over the wording of the close-ended questions. For example, concerning the question 
regarding the effectiveness of each program and policy, responses frequently discussed were often followed 
with comments relating to the population served by the program or policy. The categories provided for some 
of the close ended questions were also rather limiting. An example of this can be found in the responses for 
the question regarding number of people who benefited from the program or policy. Given the overwhelming 
response that more than 10,000 individuals benefited from a service, it seems that larger categories were 
needed. Since many of the practices discussed are state-wide, it may have been more beneficial to create 
additional categories to where the maximum category would have been 100,000 people or more. Despite a 
pre-test and revision of the survey instrument, this issue was not raised until the survey was underway. 
 
 
METH ODO L OG Y 
 
A supplement to the data provided by the Association of State and Territorial Dental Directors (ASTDD) was 
obtained by briefly interviewing at least three stakeholders in each of the Appalachian states. These 
stakeholders included, but are not limited to, a representative from each Appalachian state’s oral health 
division of the Department of Health; a representative from each state’s Dental Association; and a 
representative from each state’s Medicaid Dental Division. Contact information for these stakeholders was 
obtained from an internet search of websites such as the ASTDD’s website (http://www.astdd.org), each 
state’s dental association website, and each state’s Medicaid website. Stakeholders were interviewed by 
telephone or email. The interview was tested and approved by the Institutional Review Board for the 
Protection of Human Subjects in Research at Mississippi State University prior to its implementation. 
 
A total of three individuals in each of the thirteen Appalachian states were contacted for a total of 39 
stakeholders. At least one stakeholder from each of Appalachian state agreed to the interview. Overall, 31 
individuals agreed to the interview for a response rate of 79%. 
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Table 32 shows response rates for each of the stakeholder groups. Interview participation rates varied by 
stakeholder group, and only one stakeholder group had 100% participation. The participation rate for the 
second stakeholder group was about 85%, while the lowest participation rate came from third stakeholder 
group at almost 54%. Each stakeholder provided information on an average of 4.3 programs or policies. 
 

TABLE 32 - INTERVIEW RESPONSE RATES 

 Stakeholder 
Group 1 

Stakeholder 
Group 2 

Stakeholder 
Group 3 Total 

# Contracted 13 13 13 39 

# Respondents 13 11 7 31 

Response Rate 100% 85% 54% 79% 

 
 
The survey instrument that was used is shown at the end of this section (Figure 26). The primary interview 
question asked was “What programs or practice policies are in place in your state related to oral health?” This 
was followed by a brief explanation of what types of programs and policies we were interested in for this 
project, namely fluoridation, screening, sealants, smoking, or community oral health initiatives of which the 
stakeholder had some knowledge. Respondents were asked to provide the name of the program and a brief 
program description. Three additional questions were asked regarding each practice mentioned by 
stakeholders. The first of these questions was “How long has this practice been in place?” Responses fell into 
one of four categories: more than 5 years; between 1 and 5 years; less than 1 year; or still being implemented. 
This question was followed by “How effective would you say this program/policy is?” Responses fell into 
one of five categories: extremely effective, very effective, effective, somewhat effective, or not effective at 
all. The last question specific to the practices mentioned was “How many people would you say benefit by 
this program/policy?” Respondents were asked to categorize responses into one of five categories: 1-100; 
101-1,000; 1,001-9,999; or 10,000 or more; otherwise, there is no benefit. Interviews were concluded by 
requesting recommendations on additional individuals to contact regarding oral health programs and 
practices. Several recommendations of existing stakeholders were made, but few (n=4) recommendations 
outside of the contacts we were already making were made. To protect the homogeneity of the stakeholders, 
these few were not contacted. Comparable stakeholders in other states could not have been determined. 
 
Information on 134 programs and policies related to oral health was obtained from the stakeholder interviews. 
Each of these cases was coded according to the following themes: water fluoridation, workforce, tobacco 
initiatives, education and outreach, preventive services, adult services, Medicaid initiatives, and access to 
care. Categorizing of cases into themes was not necessarily mutually exclusive as some programs and policies 
were designed to address more than one of these areas. A codebook was created to assist coding of cases into 
the various themes. 
 
Two methods were used to insure the reliability of the coding. The first method involved a test-retest format 
in which all cases were coded by a single individual. Two weeks after the initial coding, the same individual 
re-coded all cases. A comparison of each set of coding was conducted, and a reliability score of 
approximately 92% was achieved. The second method used to determine the reliability of the coding involved 
a random sampling of 10% of the cases. A second individual was asked to code these randomly selected 
cases, and a reliability score of 91% was achieved. Given the two reliability scores, it was determined that the 
coding was largely consistent. 
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RES U LT S 
 
All programs/policies (n=134) were coded into themes: access to care, adult services, oral health education 
and outreach, Medicaid initiatives, preventive services, tobacco initiatives, water fluoridation, and dental 
workforce. Categorizing of cases into themes was not mutually exclusive as some programs and policies were 
designed to address more than one of these areas. Given the lack of exclusive coding, the percentages 
presented in Figure 25 do not total to 100%. Nearly three-quarters of programs were associated with 
improving access to oral health care, more than half were coded as being related to prevention, exactly half 
were oral health education programs. Far fewer programs (roughly 20% each) dealt with dental workforce, 
adult dental services and/or Medicaid. Even fewer programs on water fluoridation were found and just 3% of 
all programs were focused on oral health and tobacco. 
 
 

FIGURE 25 – PROGRAMS AND POLICIES BY THEME 

 
 
 
Table 33 shows responses to the question “How long has this practice been in place?” (n=110). About two-
thirds of practices (68%) have been in place for more than 5 years, while 19% have been in place between 1 
and 5 years. Approximately 7% of the programs/policies have been in place for less than 1 year, and the 
remaining 5% are still being implemented. 
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TABLE 33 – RESULTS: “HOW LONG HAS THIS PRACTICE BEEN IN PLACE?” 

How long has this practice been in place? Frequency Percent 

More than 5 years? 75 68 

Between 1 and 5 years 21 19 

Less than 1 year 8 7 

Still being implemented 6 5 

Total 110 100 
 
 
Table 34 shows responses to the question “How effective would you say this program/policy is?” (n=81). The 
effectiveness of the programs was predominantly categorized as either extremely effective (37%) or very 
effective (41%), with the remainder of programs being identified as less effective (23%). 
 
 

TABLE 34 – RESULTS: “HOW EFFECTIVE WOULD YOU SAY THIS PROGRAM / POLICY IS? 

How effective would you say this program is? Frequency Percent 

Extremely Effective 30 37 

Very Effective 33 41 

Effective 7 9 

Somewhat Effective 11 14 

Total 81 100 

 
 
Table 35 shows responses to the question “How many people would you say benefit by this program/policy?” 
(n=96). Nearly three-quarters of programs and policies discussed (71%) were considered to benefit 10,000 or 
people; most of the remainder (28%) were estimated to benefit fewer than 10,000 people. However, one 
program was assessed as having provided no benefits to individuals. 
 
 

TABLE 35 – RESULTS: HOW MANY PEOPLE WOULD YOU SAY BENEFIT BY THIS PROGRAM/POLICY? 

How many people benefit by this program? Frequency Percent 

101-1000 4 4 

1001-9999 23 24 

10000 or more 68 71 

There is no benefit 1 1 

Total 96 100 
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AC CE SS TO CAR E 
 
About 71% of the programs and policies discussed (95 of 134 programs/policies) have the purpose to increase 
access to care for those in need. Details concerning programs associated with access to oral health care and 
their associated length of time in place, effectiveness and the number of people benefiting are shown in Table 
36. Of these programs and policies in the sample, 68 percent have been in place for more than 5 years. For the 
remaining practices, 17 percent were implemented between 1 and 5 years ago, 10 percent were implemented 
in the past year, and 5 percent are still being implemented. The perceived effectiveness of these programs is 
predominately extremely effective (34%) or very effective (38%). The remaining practices were perceived as 
effective (9%) or somewhat effective (20%). Overwhelmingly, 10,000 or more people benefit from these 
practices (69%), while 27 percent of the practices benefit fewer than 10,000 people. Only 3 percent of the 
practices benefit 1,000 or fewer people, and 2 percent of the practices were reported as having no direct 
benefit to the population. 
 
 

TABLE 36 – ACCESS TO CARE: FREQUENCY AND PERCENTAGE 

Question/ Response Frequency Percentage 

How long has practice been in place?   

More than 5 years? 52 68 

Between 1 and 5 years 13 17 

Less than 1 year 8 10 

Still being implemented 4 5 

How effective would you say this program is?   

Extremely Effective 19 34 

Very Effective 21 38 

Effective 5 9 

Somewhat Effective 11 20 

How many people benefit by this program?   

101-1000 2 3 

1001-9999 18 26 

10000 or more 47 69 

There is no benefit 1 1 
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PR EV EN T IV E CAR E 
 
About 54 percent (72 of 134) of the programs and policies discussed provided preventive services for those in 
need. Table 37 shows the preventive services programs/policies in regards to length of time in place, 
perceived effectiveness, and number of people who benefit. Concerning how long the practices have been in 
place, 57 percent were implemented more than 5 years ago, while 27 percent were implemented between 1 
and 5 years ago. Of the remaining practices, 8 percent were implemented less than 1 year ago, and 8 percent 
are still being implemented. The perceived effectiveness of the practices are mostly considered to be either 
extremely effective (36%) or very effective (46%). Roughly 7 percent of the practices were perceived as 
effective and 11 percent were perceived as somewhat effective. About 64 percent of the practices were 
reported to benefit 10,000 or more people, whereas, the remaining 36 percent benefit fewer than 10,000 
people. 
 

TABLE 37 – PREVENTIVE SERVICES: FREQUENCY AND PERCENTAGE 

Question/ Response Frequency Percentage 

How long has practice been in place?   

More than 5 years? 34 57 

Between 1 and 5 years 16 27 

Less than 1 year 5 8 

Still being implemented 5 8 

How effective would you say this program is?   

Extremely Effective 16 36 

Very Effective 20 46 

Effective 3 7 

Somewhat Effective 5 11 

How many people benefit by this program?   

101-1,000 2 4 

1,001-9,999 16 32 

10,000 or more 32 64 

There is no benefit 0 0 
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OR AL HEA L T H ED U CA T I ON 
 
One-half (67) of the programs and policies in the sample sought to educate the population about oral health 
care. Table 38 shows the oral health education and outreach practices in regards to length of time in place, 
perceived effectiveness, and number of people who benefit. Slightly more than two-thirds (68%) of these 
practices have been in place for more than 5 years, while 16% have been in place between 1 and 5 years. Of 
the remaining cases, 7% have been in place less than 1 year, and 9% are still being implemented. More than 
80% of the cases were perceived as extremely effective (43%) or very effective (40%). About 10% of the 
cases were perceived as effective, and 8% were perceived as somewhat effective. Two-thirds (67%) of the 
practices in the sample benefit 10,000 or more people, while the remaining one-third (33%) benefit fewer than 
10,000 people. 
 

TABLE 38 – ORAL HEALTH EDUCATION: FREQUENCY AND PERCENTAGE 

Question/ Response Frequency Percentage 

How long has practice been in place?   

More than 5 years? 38 68 

Between 1 and 5 years 9 16 

Less than 1 year 4 7 

Still being implemented 5 9 

How effective would you say this program is?   

Extremely Effective 17 43 

Very Effective 16 40 

Effective 4 10 

Somewhat Effective 3 8 

How many people benefit by this program?   

101-1,000 3 7 

1,001-9,999 12 26 

10,000 or more 31 67 

There is no benefit 0 0 
 
 
  



An Analysis of Oral Health Disparities and Access to Services in the Appalachian Region 
 
 

 
 

PDA, Inc., Cecil. G. Sheps Center/UNC-Chapel Hill, University of Mississippi Medical Center, and Mississippi State University 
116 ARC Contract Nos.: CO-16034-2008 and CO-16835-2010 

DEN TAL WOR KF OR C E 
 
About twenty-seven (20%) of the programs and policies sampled sought to assist the oral health workforce. 
Table 39 shows the dental workforce practices in regards to length of time in place, perceived effectiveness, 
and number of people who benefit. Of these, 42% have been in place for more than 5 years, while another 
32% were implemented between 1 and 5 years ago. The remaining practices were implemented within the last 
year or are still being implemented (16% and 11% respectively). The perceived effectiveness of the practices 
in the sample ranges from 38% as extremely effective to 25% as very effective, 12% as effective to 25% as 
somewhat effective. Exactly 50% of the practices in the sample benefit 10,000 or more people, while 36% of 
the practices sampled benefit between 1,001 to 9,999 people. Of the remaining practices in the sample, 7% 
benefit 1,000 or fewer people, while 7% have no direct benefit to the population as of yet. 
 

TABLE 39 –DENTAL WORKFORCE: FREQUENCY AND PERCENTAGE 

Question/ Response Frequency Percentage 
How long has practice been in place?   

More than 5 years? 8 42 
Between 1 and 5 years 6 32 
Less than 1 year 3 16 
Still being implemented 2 11 

How effective would you say this program is?   
Extremely Effective 6 38 
Very Effective 4 25 
Effective 2 13 
Somewhat Effective 4 25 

How many people benefit by this program?   
101-1,000 1 7 
1,001-9,999 5 36 
10,000 or more 7 50 
There is no benefit 1 7 
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AD U L T SER V I CE S  
 
Twenty-four (18%) of the programs and policies in the sample sought to provide services to adults in need. 
Table 40 shows the adult services practices in regards to length of time in place, perceived effectiveness, and 
number of people who benefit. In terms of how long the practice has been in place, 83% have been in place 
for more than 5 years, while 11% have been in place between 1 and 5 years and 6% were implemented less 
than 1 year ago. The perceived effectiveness of the practices ranges from 33% as extremely effective to 42% 
as very effective, 8% as effective, or 17% as somewhat effective. Approximately 83% of the practices 
sampled benefit 10,000 or more people, whereas 17% benefit fewer than 10,000 people. 
 

TABLE 40 – ADULT SERVICES: FREQUENCY AND PERCENTAGE 

Question/ Response Frequency Percentage 

How long has practice been in place?   

More than 5 years? 15 83 

Between 1 and 5 years 2 11 

Less than 1 year 1 6 

Still being implemented 0 0 

How effective would you say this program is?   

Extremely Effective 4 33 

Very Effective 5 42 

Effective 1 8 

Somewhat Effective 2 17 

How many people benefit by this program?   

101-1,000 2 11 

1,001-9,999 1 6 

10,000 or more 15 83 

There is no benefit 0 0 
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MED I CAID  I NI T IA TI VE S 
 
Twenty-three (17%) of the programs and policies in the sample had a Medicaid-related purpose. Table 41 
shows the Medicaid initiatives in regards to length of time in place, perceived effectiveness, and number of 
people who benefit. Of the practices samples, 62% have been in place for more than 5 years; 19% have been 
in place between 1 and 5 years; 14% have been in place less than 1 year; and 5% are still being implemented. 
In terms of perceived effectiveness, 50% of the practices sampled were perceived as either extremely 
effective (25%) or very effective (25%). Of the remaining practices, 19% were perceived as effective and 
31% were perceived as somewhat effective. This is the only theme where the largest category of perceived 
effectiveness was somewhat effective; for all other themes the perceived effectiveness was predominately 
categorized as either extremely effective or very effective. In regards to the number of people who benefit 
from these programs, 80% of the practices benefit 10,000 or more while 20% benefit fewer than 10,000. 
 

TABLE 41 – MEDICAID INITIATIVES: FREQUENCY AND PERCENTAGE 

Question/ Response Frequency Percentage 

How long has practice been in place?   

More than 5 years? 13 62 

Between 1 and 5 years 4 19 

Less than 1 year 3 14 

Still being implemented 1 5 

How effective would you say this program is?   

Extremely Effective 4 25 

Very Effective 4 25 

Effective 3 19 

Somewhat Effective 5 31 

How many people benefit by this program?   

101-1,000 3 15 

1,001-9,999 1 5 

10,000 or more 16 80 

There is no benefit 0 0 
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WATER  FLU OR ID A TI ON 
 
Thirteen (10%) of the programs and policies in the sample focused on community water fluoridation. This 
practice is currently mandated in 12 of the 50 states and 3 of the 13 Appalachian states – Georgia, Kentucky, 
and Ohio. Table 42 shows the water fluoridation practices in regards to length of time in place, perceived 
effectiveness, and number of people who benefit. Community water fluoridation was reported to benefit more 
than 10,000 people in 100% of the cases and to have been in place for more than 5 years in 100% of the cases. 
It was perceived as either extremely effective (75%) or very effective (25%). 
 
 

TABLE 42 – WATER FLUORIDATION: FREQUENCY AND PERCENTAGE 

Question/ Response Frequency Percentage 
How long has practice been in place?   

More than 5 years? 11 100 
Between 1 and 5 years 0 0 
Less than 1 year 0 0 
Still being implemented 0 0 

How effective would you say this program is?   
Extremely Effective 6 75 
Very Effective 2 25 
Effective 0 0 
Somewhat Effective 0 0 

How many people benefit by this program?   
101-1,000 0 0 
1,001-9,999 0 0 
10,000 or more 11 100 
There is no benefit 0 0 
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TOBACC O IN IT IA T IV ES 
 
Only four (3%) of the programs and policies in the sample are related to tobacco and oral cancer initiatives. 
Table 43 shows the tobacco initiatives in regards to length of time in place, perceived effectiveness, and 
number of people who benefit. Holding with the trend of the other practices sampled, the majority of these 
tobacco and oral cancer initiatives have been in place for more than 5 years (75%). The remaining 25% of 
these practices have been in place between 1 and 5 years. These practices were also perceived as either 
extremely effective (33%) or very effective (67%). Two-thirds of these practices benefit fewer than 10,000 
people, while the remaining one-third benefit 10,000 or more people. 
 

TABLE 43 – TOBACCO INITIATIVES: FREQUENCY AND PERCENTAGE 

Question/ Response Frequency Percentage 
How long has practice been in place?   

More than 5 years? 3 75 
Between 1 and 5 years 1 25 
Less than 1 year 0 0 
Still being implemented 0 0 

How effective would you say this program is?   
Extremely Effective 1 33 
Very Effective 2 67 
Effective 0 0 
Somewhat Effective 0 0 

How many people benefit by this program?   
101-1,000 1 33 
1,001-9,999 1 33 
10,000 or more 1 33 
There is no benefit 0 0 

 
 
SU M MAR Y 
 

PR OGR AM EFF EC T IV EN E SS 
 
Although the question regarding program effectiveness is subjective in nature, we grouped and ranked types 
of programs based on their perceived effectiveness. Programs were first grouped based on name or service 
provided. The perceived effectiveness of the programs was then examined by group for patterns. Programs 
perceived to be either extremely effective or very effective were then categorized as most effective, while 
programs perceived to be either effective or somewhat effective were categorized as least effective. We are 
not labeling the least effective programs as ineffective, but rather are attempting to rank programs based on 
type and perceived effectiveness relative to other programs in place that address oral health and oral health 
issues. Another caveat is that our interview did not ask respondents to expand upon their perceived 
effectiveness of each program they chose to discuss; therefore we did not draw out what shaped these 
perceptions. Some assumptions can be made, however. 
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Overall, for those programs rated based on perceived effectiveness, approximately 78 percent met our criteria 
for most effective (extremely effective or very effective). Five types of programs seemed to fit into this 
categorization—community water fluoridation, school-based dental sealant programs, school-based dental 
screening programs, fluoride varnish programs, and fluoride mouth rinse programs. 
 
Community water fluoridation programs (8 out of 8) were generally perceived to be most effective. This is 
likely due to the fact that it is an inexpensive method of prevention and reaches a large population. School-
based dental sealant programs (11 out of 11) were also generally perceived to be effective. This is most likely 
due to the nature of sealant programs in that they are a preventive service, potentially alleviating future health 
care problems such as childhood caries. When targeted to children in the earliest years of their education, 
dental sealant programs may also introduce a teachable moment by demonstrating the importance of oral 
health care. Additionally, some school-based dental sealant programs target schools where the students may 
be considered high-risk (less likely to receive regular dental treatment based on socioeconomic status). 
School-based dental screenings (7 out of 8) were also generally perceived to be most effective. It is possible 
that this type of program was perceived as most effective as it seeks to identify problems before they are no 
longer treatable or before they lead to other health care problems. Fluoride varnish programs (8 out of 10) 
were also perceived to be effective. These programs target school children, therefore also educating a captive 
audience on the importance of oral health care. Finally, most fluoride mouth rinse programs (4 out of 5) were 
generally perceived as effective. These five programs which were perceived as being effective seem to have a 
commonality in that they reach a large population. Many of these programs have also been in place for several 
years, so the long-term benefits, such as a decrease in dental caries, may also be more apparent. Therefore, it 
appears that the programs that reach the most people and that have been in place the longest are perceived to 
be the most effective programs. From these survey data, however, it is not possible to ascertain whether these 
programs are actually effective or not. 
 
The remaining 22 percent of programs rated lower on their perceived effectiveness. In other words, these 
programs were perceived by interview participants to be either effective or somewhat effective. One particular 
type of program seemed to fit into this categorization—public insurance programs. Medicaid and SCHIP (5 
out of 5) are programs that were perceived to be less effective. This may be due to inadequate access to 
dentists who accept Medicaid, as indicated in Section 5. It might also be that these programs are thought to be 
less effective due to low utilization by those who are eligible. 
 
It may be beneficial to conduct further research exploring specific programs, such as those reviewed here, and 
their effectiveness. 
 
 

DIS CU S SI ON O F SP EC I FI C  PR OGR AM S 
 
Access to care seems to be one of the key challenges addressed by these programs and policies. This is not 
surprising given the distinctive geographic and socioeconomic characteristics of the Region as related to 
health care (Behringer, et al. 2007). It is also not unexpected given that access to care has been deemed one of 
the barriers to improving oral health care by the U.S. Surgeon General (DHHS. 2000; Haden, et al. 2003). 
Additionally, access to care has also been determined to be a leading health indicator (DHHS. 2001). Many of 
the practices included in the sample seek creative ways to increase access to oral health care. For example, in 
areas with fewer dentists, allowing primary care physicians to perform basic preventive services is one such 
mechanism to increase access. At least four of the ARC states—Alabama, North Carolina, South Carolina and 
Virginia—have such programs in place for young children, who are more likely to visit a primary care 
physician than a dentist. Furthermore, primary care physicians in some states may be reimbursed by Medicaid 
for providing these services. The use of mobile clinics may also provide basic access as well as assist patients 
in finding dental homes. At least one ARC state, North Carolina, considered this to be an effective practice; 
however, such a program often relies on volunteers and may therefore not be feasible.  
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Preventive services mentioned in this study primarily focus on children. These services include dental 
sealants, dental screenings, and fluoride applications, and most, if not all, of these services are offered in some 
manner in the ARC states. Many of these are administered at schools or by pediatricians in an effort to not 
only improve oral health, but to educate children about the importance of proper oral hygiene. Dye, et al. 
(2007) found that dental sealant prevalence among children age 6 to 11 has increased in recent years. Policies 
regarding dental screenings vary around the nation, yet many states require some sort of dental certificate 
prior to admittance into school (Booth, et al. 2008). Such a requirement is now found in three states in the 
Appalachian Region – Georgia, Kentucky, and New York (Booth, et al. 2008). 
 
Oral health education and advocacy is somewhat linked to both access to care and preventive services in this 
analysis as many of the practices categorized as such also aimed to teach patients about the importance of oral 
health care. Given that those persons with the greatest need also seem to lack knowledge about its importance 
(Haden, et al. 2003), it is not unexpected that many practices seek to educate the population about oral health. 
Furthermore, many oral health diseases, such as dental caries, are perceived as preventable; therefore oral 
health education should be fundamental to state practices regarding oral health. 
 
Efforts to maximize and continually educate the dental workforce are crucial in areas such as the Appalachian 
Region given its unique socioeconomic characteristics. Practices that encourage recent dental school 
graduates to work in rural areas, at least in exchange for tuition, are one such method that addresses the issue 
of access to care in underserved areas. Haden, et al. (2003) argue that dental schools should support recent 
graduates in providing at least one year of service in underserved areas in an effort to increase access to care 
as well as gain knowledge about providing culturally appropriate care. There are other health care workers, 
such as primary care providers, who, if properly trained, can provide basic dental services geared toward 
prevention (Selwitz, Ismail and Pitts. 2007). As discussed in Section 7, policies regarding practice restrictions 
placed on dental hygienists vary by state (BHP 2004). Reducing the restrictions on the level of supervision for 
dental hygienists has been identified as potentially beneficial for improving access to care in underserved 
areas (Krause, Mosca and Livingston. 2003). Few of these practices seek to diversify the dental workforce; 
however, that may be an issue that dental schools are in the best position to address in the recruitment of 
students. 
 
Practices to improve adult oral health are critical as well. Medicaid coverage for dental services for adults 
varies by state and is often quite limited (Ellis. et al. 2009). Adults are more likely to have medical insurance 
that dental insurance (DHHS. 2000). Therefore, some programs and policies have been implemented in ARC 
states such as Maryland, Mississippi, North Carolina, New York, Ohio, Pennsylvania, South Carolina, 
Tennessee, Virginia and West Virginia, in order to provide some basic preventive dental services to uninsured 
adults or insured adults unable to afford costs associated with dental visits. The risk of dental caries continues 
throughout the lifespan, so it is critical for adults to receive preventive dental care. Adults over the age of 40 
who use tobacco are at a greater risk of oral cancer (Selwitz, et al. 2007), so dental utilization is also crucial to 
oral cancer detection. 
 
Examples of programs and policies that were categorized under Medicaid initiatives included those that seek 
to increase the number of Medicaid providers, those that rely on Medicaid reimbursement, or others that 
reduce the amount of paperwork necessary for providers to be reimbursed. Children enrolled in Medicaid are 
more likely to have dental caries and untreated tooth decay compared to children enrolled in private insurance 
(GAO. 2008). Savage, et al. (2004) found evidence that children with Medicaid coverage in areas with lower 
dentist-to-population ratios were less likely to use dental services. Fewer dentists in an area could mean that 
even fewer dentists participate in Medicaid reimbursement, thus, initiatives to increase the number of 
Medicaid providers seem warranted. According to a CDC report, an increase in the number of dentists 
participating in Medicaid occurred in about two-thirds of the states (White, Barker and Lockwood. 2004), 
perhaps indicating that practices oriented toward this task have been successful. 
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Given that about one-third of the practices included in the sample relating to Medicaid initiatives have been 
implemented within the last five years, it is also possible that these practices developed as a response to 
findings from a year 2000 survey administered by the American Dental Association in which about 75% of 
dentists did not treat patients insured by Medicaid (Haden, et al. 2003). 
 
Water fluoridation is one relatively inexpensive practice believed to benefit the population (Bailey, et al. 
2008; Griffin, Jones and Tomar. 2001; Kohlway. 2008). Not only is community water fluoridation perceived 
as inexpensive for communities, but it is also perceived as a long term cost-saving mechanism by preventing 
future expenses related to tooth decay (Kohlway. 2008). However, as of 2006, the CDC reported that only 
69% of the population had access to a fluoridated community water system (Bailey, et al. 2008). Given that 
the rate of water fluoridation varies from state to state, and from county to county in some states, it may be 
helpful to continue to move forward for those areas that lack community water fluoridation. While water 
fluoridation has its proponents, it also has its opponents, so education regarding the benefits of water 
fluoridation may need to be continually addressed in some states (Kohlway. 2008). 
 
Practices related to tobacco initiatives were the only theme not mentioned by at least one stakeholder in each 
of the 13 states in the Appalachian Region. Given that a significant relationship has been found between 
tobacco use and dental caries, oral cancer, and other oral diseases (Winn 2001), this is somewhat surprising. 
However, given that tobacco use is a leading health indicator according to Healthy People 2010 (DHHS. 
2001), it is possible that there are programs in place in the Appalachian states, but these programs may not be 
specific to oral health initiatives. A report generated by the CDC did find evidence that state tobacco cessation 
programs have been increasing in recent years (White, et al. 2004). Likewise, there is evidence that smoking 
cessation is successful in tooth removal prevention, particularly as the number of years as a former smoker 
increase for an individual (Tomar and Asma. 2000; Yanagisawa, et al. 2009). 
 
Due to the nature of the methodology for this section of the study, it is difficult to quantify the effectiveness 
of these programs from this analysis, particularly for those who are underserved in the Appalachian Region. 
With the exception of West Virginia (in which all counties are included in the Appalachian Region), this 
methodology did not uncover to what extent these practices were designed to solely improve the oral health of 
the residents of the Appalachian Region, although given that many of these practices focus on the 
underserved, one could infer that the Appalachian Region does benefit. Improvements in the oral health status 
of the residents of the Appalachian Region may also indicate the effectiveness of these practices. 
 
 
  



An Analysis of Oral Health Disparities and Access to Services in the Appalachian Region 
 
 

 
 

PDA, Inc., Cecil. G. Sheps Center/UNC-Chapel Hill, University of Mississippi Medical Center, and Mississippi State University 
124 ARC Contract Nos.: CO-16034-2008 and CO-16835-2010 

 
FIGURE 26 – SURVEY INSTRUMENT 

ARC Oral Health Project Interview Protocol 
 
State: ______________________________________________ 
 
Position:  _____ State Dental Director 
  _____ State Dental Association 
  _____ State Medicaid Dental Division 
  _____ Other:  ___________________________ 
 
 
1. What programs or practice policies are in place in your state? 

Examples of programs or practice policies might be related to fluoridation, screening, sealants, smoking, or 
community oral health initiatives. This should include programs/policies that you are aware of and not be 
limited to only those with which you are directly involved. [Write title of program and brief description.] 
 

a. ____________________________________________________________ 

b. ____________________________________________________________ 

c. ____________________________________________________________ 

d. ____________________________________________________________ 

e. ____________________________________________________________ 

 
 
2. For each practice: 

a. How long has this practice been in place? 

i. More than 5 years 

ii. Between 1 and 5 years 

iii. Less than one year 

iv. Still being implemented 
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b. How effective would you say this program/policy is? 

i. Extremely effective 

ii. Very effective 

iii. Somewhat effective 

iv. Not effective at all 

 
c. How many people would you say benefit by this program/policy? 

i. 1 – 100.  

ii. 101 - 1,000 

iii. 1,001 – 9,999 

iv. 10,000 or more 

v. There is no benefit 

 
 
3. Are there other people in the state that you think we should interview concerning programs or practices 

for oral health in [STATE]?  [Take name, affiliation, position and telephone number of other parties.] 

 
Name  Affiliation  Position   Phone Number 

       
 
 
 
________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 
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APPENDIX G: DENTAL WORKFORCE TRENDS IN APPALACHIA 
Prepared by Krause, et al., University of Mississippi 

 
TABLE 44 – DENTAL WORKFORCE TRENDS IN APPALACHIAN COUNTIES (SORTED BY GROWTH RATE) 
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