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Abstract

Purpose: To assess rural-urban differences in dental service use and procedures and to explore
the interaction effects of individual and county-level factors on having dental service use and
procedures.

Methods: Data were from the 2016 Medical Expenditure Panel Survey (MEPS). We assessed
rural-urban differences in three outcome variables: number of dental visits (1, 2, or 3+ visits),
preventive care procedures (Yes/No), treatment procedures (Yes/No). The study sample included
8,334 adults = 18 years of age who reported at least one dental visit in the past year. Sampling
weights embedded in MEPS were incorporated into all the analyses.

Findings: A significant interaction between residential location and race/ethnicity (p=0.030)
suggested limited access to dental visits for minority groups especially for blacks in the more rural
areas. Adults from a more rural area were less likely to have received a preventive procedure
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(AOR=0.55, 95% CI: 0.35-0.87) than those from an urban area. Adults of racial/ethnic minority
groups, with lower SES, and without dental insurance were less likely to have received a
preventive procedure (all p<0.01), but were more likely to have received a treatment procedure (all

Conclusions: The study showed rural adults were less likely to have received preventive dental
procedures than their urban counterparts. Racial/ethnic minority groups living in a more rural area
had even more limited access to dental services. Innovative service delivery models that integrate
tele-health and community-based case management may contribute to addressing these gaps in
rural communities.

Introduction

Approximately 59 million Americans reside in rural or partially rural areas that have been
designated by the US Health Resources and Services Administration as Dental Health
Professional Shortage Areas (DHPSAs).! Limited access to dental services and poor oral
health among rural residents have been well documented.2"> Yet most prior research on
dental care access has focused on a dichotomous outcome— visiting a dentist or not,%’
without determining different types of dental services received. However, in addition to
limited access to dental services,® rural residents may also experience disparities in the types
of dental services received once they have accessed dental care, such as being more likely to
have visits based on a need for restorative care or to only have visits on an episodic basis,
i.e., for tooth extraction. They may also be less likely to utilize comprehensive care in a
chronic disease management framework that involves regular preventive visits such as dental
cleaning. In this way, service type can be an indicator of quality of care.1’

A few studies have examined receipt of dental procedures by rural and urban residents and
found disparities in dental care for rural residents.911 Most of these studies focused on
certain states and did not have a national scope. A key exception is the study by Goodman
and Manski that assessed one type of dental service— preventive dental procedures in the
US. They found that respondents (all age groups) residing in a nonmetropolitan area were
less likely to report having had a preventive dental care visit than were respondents residing
in large or small metropolitan areas.®

There is limited national data comparing types of dental services received by rural and urban
adults. A better knowledge of rural-urban differences in the types of dental procedures will
provide additional insights on rural/urban disparities in dental procedures and inform dental
services planning and workforce development. This study aimed to assess dental procedure
utilization patterns among rural and urban adults who have reported at least one dental visit
in the past year. Specifically, the objectives were to assess differences in dental visits and
service type received, defined as preventive procedures, and treatment procedures, among
rural and urban adults; and to explore whether there are cross-level effects of both individual
and county-level factors on dental visits and procedures. For instance, whether those with
lower SES and also living in a rural community were more likely to have received treatment
but less likely to have received a preventive procedure.
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Data were from the 2016 Medical Expenditure Panel Survey (MEPS). MEPS provides
nationally representative estimates of health care use, expenditures, sources of payment, and
health insurance coverage for the US civilian noninstitutionalized population. Detailed
information about MEPS can be found elsewhere.12 The variables used in this analysis were
from the MEPS Household component (demographics and SES data) and the Dental Event
Files (types of dental providers and procedures). Rural and urban location data were
obtained from the Agency for Healthcare Research & Quality (AHRQ). The sample for this
analysis included respondents who reported at least one dental visit to any type of dental
professionals in the past year, including general dentists, dental hygienists, dental
technicians, and dental specialists—8,199 adults = 18 years who participated in the 2016
MEPS survey.

Outcome variables

Covariates

This study assessed three outcome variables of dental care:

1 Number of dental visits (1, 2, or 3+ visits). In MEPS, the total number of dental
visits includes visits to general dentists, dental hygienists, dental technicians,
dental surgeons, orthodontists, endodontists, or periodontists. Based on the
distribution of dental visits by respondents with at least one dental care visit, the
variable was measured at the ordinal level in this analysis: 1, 2 or 3+ visits, in the

past year.
2. Preventive care procedure (Yes/No).
3. Treatment procedure (Yes/No), which included the restorative, prosthetic,

periodontic, endodontic, oral surgery, orthodontic, and other procedures.

Thus, the first outcome variable measures “total” utilization, while the other two variables
measure the type of services received at the last visit, capturing the “purpose” of the last
dental visit: The type of dental procedure received can be an indicator of quality of care. In
the MEPS survey, respondents were asked about the dental procedures they received during
the dental visit.13 We did not include diagnostic procedures as a separate category in this

analysis as they are generally reported together with the preventive or treatment procedures.
14

Covariates were selected according to the Andersen’s behavioral model of health service
utilization,> which suggests that improving access to care requires focusing on both
individual and contextual characteristics. The Andersen’s model includes predisposing,

enabling, and need factors as determinants and has been adapted to oral health care research.
16

Individual level variables were demographic variables (predisposing factors), SES variables
(enabling factors), health status (need factor). Demographic variables included age (18-44,
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45-64, and =65), sex, race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic
[regardless of race], and other), married (Yes/No), employed (Yes/No); SES variables were
1) Family income level. It is the percent of federal poverty line (FPL) for the total family
income, adjusted for family size and composition.1” We classified as low income (less than
200 percent of FPL, middle income (200-400 percent of the FPL), and high income (greater
than 400 percent of FPL). 2) Educational attainment level (less than high school graduate,
high school graduate, and some college or above), and 3) Dental insurance (Yes/No). Health
status included self-reported health status (excellent/very good, good, and fair/poor).

Contextual factors refer to the characteristics of the community where an individual lives,
which describe the milieu where health utilization takes place. These contextual factors are
considered to shape the resources and opportunities available to individuals in the
community.1® The components of contextual characteristics were classified in the same way
as individual characteristics introduced above. Predisposing conditions included community
factors that are indicative of the probability to seek health care. We included 4 variables:
proportion of population in the county who were Black/African American, unemployment
rate, and percentage of county residents with less than a high school education. Enabling
conditions include factors that could make access to dental care easier. We included 5
variables: county median household income, presence of at least one Federally Qualified
Health Center (FQHC) (Yes/No), designation as a Dental Health Professional Shortage Area
(DHPSA) (Not, whole county, and part of the county), geographic region (Northeast,
Midwest, South, and West), and finally, residential location, defined by the Rural Urban
Continuum Code (RUCC), which classifies metropolitan counties by the population size of
their metro area, and nonmetropolitan counties by degree of urbanization and adjacency to a
metro area.19 In this analysis we classified RUCC categories 1-3 as urban residence and
RUCC categories as 4-9 rural residence. For the rural residence, we further combined RUCC
4, 6, and 8 as non-metro, adjacent to a metro area (“rural area, adjacent to a city”
hereinafter), RUCC 5, 7, and 9 as non-metro, not adjacent to a metro area (“rural area, not
adjacent to a city” hereinafter); thus the latter rural category is more rural. We did not
include a contextual need factor as it is not available.

Statistical analysis

We used logistic regression models to analyze the effects of individual and county level
factors on the three outcome variables. For the number of dental visits variable, we used an
ordinal logistic regression model (Model I); for the other three outcome variables—
preventive (Model I1), treatment (Model I11), and both preventive and treatment procedures
(Model 1V), we used binary logistic regression models. In all these three models, we tested
three interaction terms: residence by race/ethnicity, residence by family income, and
residence by education level to evaluate the moderating effect of rural residence. The
interaction terms were removed from the final model if not significant. Significance level
was set at p<0.05. We conducted multicollinearity analysis and did not find multicollinearity
(VIF=1.9). We also checked the assumptions for proportional odds in Model I. We
conducted the analyses at the Agency of Healthcare Research & Quality (AHRQ) Data
Center in Washington, DC in April 2019. Sampling weights embedded in MEPS were
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incorporated into all the analyses to obtain national estimates. Data analyses were conducted
using SAS 9.4 (Research Triangle Park, NC).

Results

Sample characteristics

About 38.9% of the respondents (with > 1 dental visit) were 18-44 years of age, 37.0% were
45-64 years of age, and 24.2% were 65 years or older; 73.8% were non-Hispanic whites,
7.4% were non-Hispanic blacks, 10.4% Hispanic, and 8.4% others; 47.2% had dental
insurance; 88.3% were from an urban area, 8.6% from a rural area, adjacent to a city, 3.1%
from a rural area not adjacent to a city. About 42.1% had one dental visit, 31.2% had two
visits, and 26.7% had three or more visits. About 82.2% had a preventive care procedure and
43.4% had a treatment procedure (Table 1).

As for the characteristics of the respondents by the 3 types of rural-urban residential status, a
larger proportion of respondents in urban areas were in the age group 18-44 years old, were
non-Hispanic blacks and Hispanics, had higher income and education levels, were currently
employed, had dental insurance, and have received preventive procedures than those in rural
areas (adjacent and not adjacent to a city), while a smaller proportion of respondents in
urban areas self-reported poor/fair health status, and had treatment procedures (All ps <0.01)
(Table 1).

Distribution of the outcome variables by rural/urban residential status

Figures 1a displays the distribution of dental visits by residential status. No significant
differences were shown (p=0.58) in the proportions having 1, 2, or 3+ visits by the three
residential locations. For example, the proportions having 3+ visits were 26.9% (95% CI:
25.5-28.3%) for urban respondents, 27.1% (95% ClI: 22.6-31.5%) for residents from rural,
adjacent to a city, 20.3% (95% CI: 13.3-27.3%) for residents from rural not adjacent to a
city. On average, urban residents had 2.18 visits (95% ClI: 2.13-2.23), residents from rural,
adjacent to a city had 2.19 visits (95% CI: 2.04-2.34), and residents from rural, not adjacent
to a city had 2.06 visits (95% CI: 1.74-2.38) (Data not shown in the figure).

Figure 1b shows the proportions having received preventive and treatment dental procedures.
Significant differences were shown in having preventive procedures (p<0.001) by the three
residential locations. Respondents from an urban area were more likely to have received a
preventive procedure than those from a rural area, adjacent to a city, and rural, not adjacent
to a city: 83.0% (95% CI: 82.0-84.1%), vs 78.3% (95% ClI: 74.3-82.2%), and 70.9% (95%
Cl: 61.5-80.3%).

No significant differences were shown in having received a treatment procedure by
residential locations (p=0.227). 42.9% (95% CI: 41.3-44.5%) of respondents from an urban
area had received a treatment procedure, 46.6% (95% CI: 42.0-51.2%) for those from rural,
adjacent to city, and 48. 5% (95% CI. 38.2-58.8%) for those from rural, not adjacent to a
city.
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Logistic regression model results

Interaction terms—For Model |, we checked the ordinal model assumptions. Given the
modest sample size for the interaction terms, we decided to use proportional odds model. We
also checked the multicollinearity of the covariates and did not detect multicollinearity
(VIF<XXX). In Model I, a significant interaction effect was found between residential
location and race/ethnicity (p=0.030), indicating limited access to dental care for adults of
racial/ethnic minority groups, especially for non-Hispanic blacks in the more rural areas. For
instance, non-Hispanic blacks and living in a rural not adjacent to a city were more likely to
have fewer dental visits (AOR=4.79, 95% CI: 1.39-16.56). This rural-urban residential
location by race/ethnicity interaction term was not statistically significant in the other three
models (all p>0.05), so it was removed from the models. The other two interaction terms—
residential location by family income, and residential location by education level—were not
significant. Insignificant interaction terms are not presented in Table 2.

Individual and contextual variables—Model | results showed that older adults (aged
>45 years) were more likely to have more dental visits than those aged 19-44 years
(p<0.001). Males (AOR=1.12, 95% CI: 1.03-1.22) and those currently employed
(AOR=1.27, 95% CI: 1.10-1.48) were more likely to have fewer dental visits compared to
their counterparts. Contextual level variables were not statistically significant except the
DHPSA variable (an overall p=0.036) (Table 2).

Model 11 results showed that non-Hispanic black adults were less likely to have received a
preventive procedure (AOR=0.61, 95% CI: 0.50-0.75) than non-Hispanic white adults.
Adults with a higher family income or a higher education level were more likely to have
received a preventive procedure (all p<0.001). Those with dental insurance were more likely
to have received a preventive procedure (AOR=1.26, 95% CI: 1.07-1.50) compared to those
without dental insurance. Those with good or fair/poor health status were less likely to have
received a preventive procedure (p<0.001) than those with excellent/very good health status.
Adults from a region designated as rural, non-adjacent to a city, were less likely to have
received a preventive procedure (AOR=0.55, 95% ClI: 0.35-0.87) than those from an urban
area. Adults from a county with a higher rate of below high school education (AOR=0.16,
95% CI: 0.03-0.91) or from the South (AOR=0.76, 95% CI: 0.60-0.97) were less likely to
have received a preventive procedure. Other contextual level variables were not significant in
Model Il (Table 2).

Model 111 results showed that adults =45 years were more likely to have received a treatment
procedure (P=0.003) than those aged 19-44. Hispanics were more likely to have received a
treatment procedure (AOR=1.22, 95% ClI: 1.02-1.46) than non-Hispanic whites. Adults with
middle (AOR=0.83, 95% CI: 0.70-0.99) or high income (AOR=0.80, 95% CI: 0.67-0.95)
were less likely to have received a treatment procedure than those with low family income.
Those adults with some college or above were less likely to have received a treatment
procedure (AOR=0.74, 95% ClI: 0.59-0.92) than those with less than high school education
level. Those with good or fair/poor health status were more likely to have received a
treatment procedure (p<0.001) than those with excellent/very good health status; adults with
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dental insurance were less likely to have received a treatment procedure (AOR=0.85, 95%
Cl: 0.74-0.97). Contextual level variables were not significant in Model 111 (Table 2).

Discussion

Rural oral health disparities are an important public health issue. Prior research on rural-
urban oral health care disparities have focused broadly on differences in visiting a dentist.
Different from prior research, this study assessed the patterns of dental use, including the
number of total dental visits and types of dental procedures, and the impact of interactions of
individual and contextual factors on dental use.

The interaction term of residential location by race/ethnicity was only significant in the
ordinal regression model of dental visits (Model 1). That is, a non-Hispanic black adult who
lives in a more rural area (i.e., rural, not adjacent to a city) would have had fewer dental
visits than other a white person in the same setting. In addition, the results showed that the
main effects of the residence variable were not significant, but the main effects of the race/
ethnicity variable were significant—Both non-Hispanic blacks and Hispanics were more
likely to have had fewer dentist visits than non-Hispanic whites. Given these results, even
though it is not possible to ascertain the number of visits needed as no clinical diagnosis data
were available, the significant interaction term suggested that the probability for blacks and
living in rural communities to have used dental services was even lower. It is likely that non-
Hispanic blacks in a rural community may forgo necessary follow-up dental visits. Barriers
to assess dental services included poverty, lack of adequate transportation, and poor oral
health education, and shortage of dental professionals in rural areas.® For instance, only 11%
of practicing dentists served rural or partially-rural communities in 2018.29 Changing the
delivery model may improve access. For example, tele-dentistry has been shown to be an
effective way of providing oral health services for DHPSAs.2! Several government agencies
have suggested that integrating dental care with primary care can help address many oral
health disparities, particularly for rural populations.2? The use of midlevel dental providers
(e.g., dental therapists) 2324 has been proposed to increase access to care to rural residents.

The results showed that adults in the more rural areas in the US were 65% less likely to have
received a preventive dental procedure than their urban counterparts. In addition to the
shortage of dental professionals?, other factors that could account for these results include
rural residents not prioritizing oral health as a result of other needs taking precedence such
as food security among those with lower SES25, as well as limited health literacy,25 or
negative attitudes and perceived lack of need.2% A need for transportation could be another
barrier.2” These results are concerning because lack of preventive dental care can result in a
higher prevalence of dental caries, periodontal disease, tooth loss, oral cancer, cardiovascular
disease, and other negative health outcomes, leading to decreased quality of life.28-30 The
study results also showed that adults from southern states were less likely to have received a
preventive procedure. This could be due to the lower density of health staff and physicians,
which includes oral health care providers, to provide care.3!

We found no statistically significant differences between rural and urban adults in receiving
dental treatment procedures. However, prior research found that rural residents had poor oral
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health.32 Thus, we expected to observe a pattern that showed rural residents experiencing
more dental treatment to address oral health problems. We did not observe this pattern and
this may indicate that rural residents have unmet dental treatment needs. In this analysis, the
main effect of the residence variable was not significant and it did not show they had more
total dental visits, either (Model I). Model 11 showed rural residents were unlikely to have
preventive dental visits, relative to urban residents. Taken together, these results provide
additional evidence of limited access to care in rural area; rural adults have not got the dental
care as needed.

The results for the individual level variables are consistent with prior findings that racial/
ethnic minorities and individuals with limited financial resources had limited access to
dental care compared to whites and those with higher SES status.26:33-36_ |t needs to be
noted that more treatment procedures among older adults (but no significant results for
preventive procedure) could suggest older adults had more oral health problems. Other
research has found that 64% of persons 65 and older with one or more teeth having moderate
or severe periodontitis;3” nearly 1 in 5 adults aged 65 years or older have untreated tooth
decay.38 The demand of dental care for the elderly will be growing in the coming decades.
By 2060, the number of US adults aged 65 years or older is expected to reach 98 million,
24% of the overall population.3® Older adults are keeping more of their natural teeth than in
previous decades, and complete tooth loss continues to decline.* So they would seek dental
care.3* Community access to dental care and the ability of older adults to pay for dental care
must be addressed to improve the health and quality of life of older adults in rural
communities.*!

Limitations of this study need to be considered in light of our findings. Dental procedures
received are self-reported, which may be inaccurate. Multiple procedures of the same type
reported during a single visit are recorded as a single procedure type. No data on the status
of oral health or the intensity of the procedures are available. However, it should be noted
that the MEPS is the only dataset that provides nationally representative estimates on
specific procedures. Last, only two categories of the rurality were roughly classified in this
study due to small sample size. This may mask variation in rurality across the country as
rurality is not created equal.#2 A future study using more refined categorization of rurality
would help reveal variation in dental procedures and inform future initiatives to address
disparities. The study sample in this study included only those having at least one dental
visit. Thus a future study using refined categories of the rural-urban variable would provide
more insight into the intro-rural and intro-urban variation in access to dental care. Such
findings would contribute to a better understanding of the gaps in access to dental care
(whether having dental visits or not) across different urban-rural residential locations.

The 2016 MEPS data showed rural adults were less likely to have received preventive dental
procedures than urban residents. As such, rural residents might miss the opportunity to treat
dental problems on time and their oral health would suffer. Racial/ethnic minority groups
living in a more rural area had even more limited access to preventive dental care. These
findings are additional evidence of disparities in dental service access between rural and
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ban communities. That is, minority groups in rural communities not only have limited
cess to dental care, they are also less likely to get the necessary preventive dental care

even if they have accessed the dental care system. Innovative service delivery models that
integrate tele-health?! and community-based case management#3 may contribute to

ad

dressing these gaps in rural communities.
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Table 1
Descriptive statistics: The 2016 MEPS(N=8199)
Residence location
All %, mean (95% ClI)
Variables %, mean -
R e awd
Individual level variables 88.3(86,90.5) 8.6 (6.2, 11) 3.1(1.7,4.6)
Age 0.014
18-44 38.9(37.1,40.6) 39.7(37.8,41.6) 34.3(28.2,40.4) 28.9(22.1,35.7)
45-64 36.9(35.5,38.4) 36.8(35.1,38.4) 39.0(34.3,437) 35.9(28.6,43.2)
65+ 24.2(22.6,25.7) 235(21.9,252) 26.7(20.2,33.2) 35.2(26.9,43.6)
Sex 0.985
Female 56.3(55.3,57.2) 56.3(55.3,57.3) 56.1(52.7,59.5) 56.7 (50, 63.4)
Male 437 (42.8,44.7) 43.7(42.7,44.7) 43.9 (40.5,47.3) 43.3(36.6, 50)
Married 0.223
Yes 50.7 (58.1,61.3) 59.1(57.4,60.9) 63.9(58.9,68.9) 63.7(53.3,74.1)
No 40.3(38.7,41.9) 40.9(39.1,42.6) 36.1(31.1,41.1) 36.3(25.9,46.7)
Race/ethnicity <.001
Non-Hispanic white 73.8(72,75.6)  71.7(69.8,73.7) 88.4(84.5,92.2) 92(88.7,95.3)
Non-Hispanic black 7.4 (6.5,8.3) 8.0 (7.0, 8.9) 3.2(1.6,4.7) 3.1(0.3,5.9)
Hispanic 10.4(9.3,11.5)  11.3(10,125) 4.6 (1.6, 7.6) 25(0.1,4.9)
Other 8.4(7.2,9.6) 9.0 (7.7, 10.4) 3.9 (1.4, 6.4) 2.4(1.0,3.8)
Income category (% of FPL) <.001
Poor/Low income 16.5(15.4,17.7) 16.2(15,17.4)  19.6(15.9,23.2) 17.6(11.1,24.1)
Middle income 25.1(23.8,26.4) 24(22.7,254)  32.8(27.9,37.8) 32.3(23.8,40.7)
High income 58.4(56.7,60.1) 59.8(58,61.6)  47.6 (41.6,53.5) 50.1(40.7, 59.6)
Education level <.001
less than high school 7.1(6.4,7.9) 6.8 (6.0, 7.6) 9.6 (7.2, 12.1) 8.7 (4.6,12.7)
High school 23(21.6,24.4)  22(20.6,23.4)  31.1(24.5,37.6) 29.7(23.1,36.3)
Some college or above 69.9 (68.2, 71.6) 71.2(69.5,72.9) 59.3(52.1,66.5) 61.7 (54.4,68.9)
Dental insurance <.001
Yes 52.9(50.9,54.8) 54.2(52.1,56.2) 45.9(39.7,52.1) 35.2(25.7, 44.6)
No 47.1(45.2,49.1) 45.8(43.8,47.9) 54.1(47.9,60.3) 64.8(55.4,74.3)
Employment status 0.017
Employed 68.7 (67.2,70.2) 69.1(67.5,70.8) 67.5(62.9,72.2) 58.5(51.2, 65.9)
Not Employed 31.3(29.8,32.8) 30.9(29.2,32.5) 325(27.8,37.1) 415(34.1,4828)
Health status <.001
Excellent/very good 63.9 (62.6,65.2) 64.9 (63.5,66.4) 53.5(49.3,57.7) 63.1(54,72.2)
Good 26.3(25.2,27.4) 26(24.8,27.1)  312(27,353)  23.4(15.1,31.7)
Fair/Poor 9.8 (9.0, 10.6) 9.1(8.3,9.9) 15.3(10.8,19.9) 13.5(8.1, 18.9)
County level variables
County unemployment rate (Mean)? 5.5(5.4,5.5) 5.4 (5.3,5.6) 5.6 (5.5, 5.8) 5.3(5.2,5.5) 0.007
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All
%, mean
(95% CI)

Residence location
%, mean (95% ClI)

Urban

Rural, adjacent
to city

Rural, not
adjacent to city

P

Median household income (Mean) ($1000) 2

Percentage of county residents with less than high

school (Mean)a

County black population rate (Mean) @

FQHC
Yes
No
DHPSA
Whole county
Part county
No
Region
Northeast
Midwest
South
West
Outcome variables
Dental visits
1
2
3+
Preventive procedures
Yes
No
Treatment Procedures
Yes
No

49.5(49.1, 50.0)
145 (143, 14.8)

9.0 (8.5, 9.5)

92.0 (89.8, 94.1)
8.0 (6.6, 11.2)

1.6 (0.9, 2.3)
84.2 (80.7, 87.7)
14.2 (10.8, 17.6)

19.5 (17.5, 21.5)
22.7(20.2, 25.1)
32 (29.7, 34.3)

25.8 (23.5, 28.2)

42.1(40.6, 43.6)
31.2 (30, 32.5)
26.7 (25.4, 28)

82.2 (81.2,83.3)
17.8 (16.7, 18.8)

43.4(41.9, 44.9)
56.6 (55.1, 58.1)

56.8 (56.0, 57.6)
13.4 (131, 13.8)

11.0 (10.2, 11.7)

95.1 (93.4, 96.7)
4.9 (3.3-6.6)

0.7(03, 1)
87 (83.3, 90.6)
12.4 (8.8, 16)

20.5 (18.5, 22.5)
21.2 (18.5, 23.8)
31.3(28.8, 33.9)
27 (24.4,29.7)

42.0 (40.4, 43.6)
31.1(29.8, 32.5)
26.9 (25.5, 28.3)

83.0 (82.0, 84.1)
17.0 (15.9, 18.0)

42.9 (413, 44.5)
57.1 (55.5, 58.7)

45.0 (445, 45.6)
16.0 (15.6, 16.4)

9.8(8.8,10.8)

74.9 (61.2, 88.6)
25.1 (11.4-38.8)

7.7 (2,13.4)
62.7 (47.5, 77.9)
29.6 (14.3, 45)

12.1 (2.7, 21.6)
28.7 (15.5, 41.9)
38.4 (25.2, 51.5)
20.8 (9, 32.7)

42.3 (35.9, 48.6)
30.7 (26.8, 34.5)
27.1(22.6,31.5)

78.3(74.3,82.2)
217 (17.8,25.7)

46.6 (42, 51.2)
53.4 (48.8, 58)

45.5(44.8, 46.1)
145 (14.0, 14.9)

5.4 (4.6, 6.2)

51.1(25.9, 76.4)
48.9 (23.6-74.1)

10.5 (0.4, 20.6)
66 (42, 90)
235 (0, 47)

11.9 (0, 30)
482 (24.1,72.3)
33.2(13.8,52.5)
6.8 (0,14.7)

451 (36.5,53.8)
34.6 (26.9, 42.2)
20.3 (13.3, 27.3)

70.9 (61.5, 80.3)
29.1(19.7, 38.5)

485 (38.2,58.8)
515 (41.2, 61.8)

<.001

<.001

<.001

<.001

<.001

0.048

0.576

<.001

0.226

FPL=federal poverty line
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Table 2
Logistic regression model results: The 2016 MEPS (n=8199)

Model | Model Il Model 111
DV=Dental visits DV=Preventive procedure DV=Treatment procedure
Variables AOR 95% ClI P AOR 95% ClI P AOR 95% ClI P
Age (vs. 18-44) <.001 0.396 0.003
45-64 0.75 0.66 0.85 <.001 0.99 0.84 115 0.847 1.19 1.03 137 0.017
65+ 054 046 0.63 <001 116 0.90 148 0.248 1.32 111 157 0.002
Male 1.12 1.03 122 0.009 084 073 097 0.015 1.05 095 116 0.355
Married 1.04 092 117 0500 113 096 131 0.136 098 087 1.12 0.801
Race/ethnicity (vs. Non-Hispanic white) 0.034 <.001 0.061
Non Hispanic black 1.20 1.03 1.39 0.018 061 050 075 <0001 110 093 129 0.254
Hispanic 1.23 1.06 142 0.006 100 080 124 0.988 1.22 1.02 146 0.030
Other 117 1.00 1.36 0.055 089 071 1.13 0.349 092 077 1.10 0.364
Family income (vs. Low income) 0.061 <.001 0.032
Mid income 0.95 082 111 0.547 1.65 136 201 <001 0.83 0.70 0.99 0.036
High income 084 071 1.00 0.048 192 156 236 <.001 0.80 0.67 095 0.010
Education(vs. <high school) 0.008 <.001 0.020
High school 1.00 079 1.26 0.988 1.49 113 196 0.005 084 067 106 0.139
Some college or above 0.83 0.67 1.03 0.098 202 152 268 <001 0.74 059 0.92 0.008
Dental insurance 093 083 1.05 0.226 1.26 1.07 1.50 0.008 085 074 097 0.015
Employed 1.27 110 1.48 0.002 096 079 1.15 0.624 093 080 1.07 0.292
Health status (vs excellent/very good) 0.088 <.001 <.001
Fair/poor 089 076 1.05 0.180 048 039 060 <.001 1.40 119 164 <001
Good 0.88 0.78 0.99 0.034 0.74 064 087 <.001 1.33 118 150 <.001
Region (vs. Northeast) 0.119 0.082 0.407
Midwest 091 076 1.09 0297 090 070 1.15 0.389 114 094 139 0.173
South 111 092 133 0276 0.76 0.60 097 0.024 1.01 082 123 0.952
West 091 074 112 0378 102 082 125 0.881 1.03 083 127 0.812
Rurality (vs Urban) 0.468 0.032 0.513
Rural, adjacent 0.88 0.67 1.16 0354 091 069 1.19 0.489 112 090 141 0.300
Rural, not adjacent 118 082 1.69 0.365 055 035 0.87 0.011 121 080 1.82 0.370
County level variables
Unemployment rate 1.00 094 1.06 0934 096 088 1.04 0.320 1.05 098 112 0.178
Median household income 097 093 101 0.126 097 092 1.03 0.388 1.03 098 1.08 0.222
Percentage without high school
education 233 059 09.16 0223 0.16 0.03 091 0.039 138 033 577 0.658
Black population rate 115 059 221 0.681 140 066 296 0.380 072 038 1.38 0.323
Presence of an FQHC 1.03 083 1.29 0.779 102 071 146 0.917 094 075 1.18 0.584
DHPSA (vs. Not DHPSA) 0.036 0.654 0.210
Whole county 136 089 210 0.158 129 0.75 222 0.356 073 042 126 0.258
Part county 086 070 1.04 0.122 103 078 136 0.834 111 092 134 0.276
Residence by race/ethnicity 0.030 ns ns
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Model | Model 111
DV=Dental visits DV=Preventive procedure DV=Treatment procedure
Variables AOR 95% CI P AOR 95% CI P
Rural, adjacent*Black 088 038 206 0.766
Rural, not adjacent*Black 4,79 1.39 16,56 0.014
Rural, adjacent*Hispanic 062 032 120 0.154
Rural, not adjacent*Hispanic 077 030 197 0.580
Rural, adjacent*Other 2.57 0.97 6.83 0.058
Rural, not adjacent*Other 0.78 0.11 5.73 0.805

Model 1 is an ordinal logistic regression. Model 11 and 111 are binary logistic regression. DV=Dependent variable. ns: Not significant. FQHC:

Federally qualified health center. DHPSA: Dental health professional shortage area
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