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Abstract
Objectives—This analysis delineates the predisposing, need, and enabling factors that are
significantly associated with regular and recent dental care in a multi-ethnic sample of rural older
adults.

Methods—A cross-sectional comprehensive oral health survey conducted with a random, multi-
ethnic (African American, American Indian, white) sample of 635 community-dwelling adults
aged 60 years and older was completed in two rural southern counties.

Results—Almost no edentulous rural older adults received dental care. Slightly more than one-
quarter (27.1%) of dentate rural older adults received regular dental care and slightly more than
one-third (36.7%) received recent dental care. Predisposing (education) and enabling (regular
place for dental care) factors associated with receiving regular and recent dental care among
dentate participants point to greater resources being the driving force in receiving dental care.
Contrary to expectations of the Behavioral Model of Health Services, those with the least need
(e.g., better self-rated oral health) received regular dental care; this has been referred to as the
Paradox of Dental Need.

Conclusions—Regular and recent dental care are infrequent among rural older adults. Those not
receiving dental care are those who most need care. Community access to dental care and the
ability of older adults to pay for dental care must be addressed by public health policy to improve
the health and quality of life of older adults in rural communities.
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Introduction
Rural older adults in the United States have worse oral health compared to their urban
counterparts.1–5 However, few data are available on the utilization of dental care services
among rural older adults. Historically, rural communities have had limited access to formal
health services. Although access to primary medical care in rural communities has improved
in the past several decades,6–7 access to specialty medical care and dental care remains
inadequate.8–9 Federal health insurance programs, such as Medicare, have improved health
care access of rural older adults, but these programs include little coverage of dental
services. Delineating factors associated with regular dental care utilization among older
adults should help inform policy changes needed to improve dental services and oral health
among older adults.

Analysis of factors affecting regular dental care utilization among rural older adults is
limited.10 Gilbert and colleagues11–13 have provided the most detailed analyses of dental
care utilization among middle-aged and older adults. They categorized adults as regular
attenders (those who receive regular dental care) or problem-oriented attenders (those who
only receive dental care when they have a problem). Among dentate adults, being white,
female, having the ability to pay for services, and a positive attitude toward dental care were
related to being a regular dental attender. Importantly, they found that those with greater
need for dental care, as determined by having more dental disease and worse self-rated oral
health, were actually less likely to receive it, referring to this as the Paradox of Dental
Need.13

Other investigators have focused on older adults. Wu and colleagues14 showed that 66.8%
of adults aged 60 and older (in 1999–2002 and 2003–2004) had received dental care within
the past year, with 68.9% of white and 48.5% of African American older adults receiving
dental care within the past year. Higher socioeconomic status was a major factor positively
associated with receiving dental care. Among 65 and older Canadians, 36.5% of dentate and
13.5% of edentulous adults received regular dental care.15 Higher education, main
supporting person not a family member, few activity of daily living restrictions, and
residence in an urban area were associated with regular dental care among the dentate, while
higher education, main supporting person not a family member, higher income, recent dental
problems, and longer duration of denture use were associated with regular dental care
among the edentulous. Macek and colleagues16 reported that 71% of dentate and 20% of
edentulous US adults aged 55 and older received recent dental care. Those who were male,
non-white, poor, and had no dental insurance were less likely to have received care.

The Behavioral Model of Health Services11,17–18 provides a framework for the analysis of
dental health care utilization. This model proposes that health care behavior, including
regular dental care and recent dental care, is influenced by three sets of factors:
predisposing, enabling, and need. Predisposing factors exist prior to a disease, such as
demographic characteristics, education or health beliefs, and predispose a person to use a
service. Enabling factors are resources, such as income, insurance or social support, that
affect a person’s ability to access a health care service. Need factors are a person’s illness
characteristics that require the use of services. Previous research suggests predisposing,
need, and enabling factors that should be included in this analysis.11 The objective of this
analysis is to delineate the predisposing, need, and enabling factors that are significantly
associated with regular dental care and recent dental care in a multi-ethnic sample of rural
older adults.
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Methods
Sample Design

The Rural Nutrition and Oral Health (RUN-OH) Study was conducted in two rural North
Carolina counties. Both of the counties are classified as nonmetropolitan.19 In 2008, the
counties had 1.7 and 1.8 dentists per 10,000 residents, compared to 4.3 dentists per 10,000
residents for the state.20 Participants were located using a random dwelling selection and
screening procedure based on a multistage cluster sampling design in which the primary
sampling units (clusters) were stratified and selected with probability proportionate to their
sizes. The eligible resident in 635 of the 859 eligible dwelling units completed the interview,
for a response rate of 73.9%. The sampling procedure was designed and implemented by the
investigators in consultation with the University of Illinois Survey Research Laboratory,
which provided weights for participants based on size of the clusters from which they were
selected, and their probability of selection within each dwelling unit.

Data Collection
Data collection was completed between January 2006 and March 2008, by local, trained
interviewers in face-to-face home interviews lasting 1.5 to 2.5 hours. Ten percent of each
interviewer’s interviews were verified by telephone. The questionnaire included sections
addressing personal characteristics, current oral health problems, and social interaction and
social engagement. Persons with at least one natural tooth were asked to undergo an in-home
oral assessment. Among 413 dentate participants, 362 completed the oral assessment, for a
participation rate of 87.6%. Oral assessments were conducted by dental hygienists who
performed tooth counts and collected other components of oral health. The two hygienists
who conducted the assessments underwent training, calibration, and supervision by a
research dentist as described elsewhere in detail.5 Participants were given an incentive
valued at $10.00 at the completion of the interview, and an additional incentive valued at
$20.00 at the completion of the oral assessment. The research protocol for this study was
approved by the Wake Forest University School of Medicine Institutional Review Board.

Measures
This analysis has two outcome measures: reporting regular dental care, and reporting recent
dental care. Reporting regular dental care was based on an interview item which asked
participants whether they saw a dentist on a regular basis, only when they had a problem, or
had never been to a dentist. Those answering that they saw a dentist on a regular basis were
included in the group who received regular dental care. Those who answered that they only
saw a dentist when they had a problem (“problem-oriented attenders”)21 and those who
never saw a dentist were included in the group of those not receiving regular dental care.
Reporting recent dental care was based on an interview item which asked participants the
length of time since they had last visited a dentist. Those answering that they had visited a
dentist in the past year, were placed in the recent dental care category; those who responded
more than a year or did not know were placed in the no recent dental care category.

Measures of predisposing factors were sex, age (60–69, 70 and older), ethnicity (African
American, American Indian, white) based on participant self-identification, education (less
than high school, high school, more than high school), and dental anxiety (Corah Dental
Anxiety Scale).22 Enabling factors included current employment, having Medicaid, poverty
status, having dental insurance, having a regular place for dental care, and social interaction.
Current employment had the values not employed, employed part-time, and employed full-
time. Having Medicaid, dental insurance, and a regular place for dental care were
dichotomous measures. Poverty status was based on household income and was
dichotomized as above or at/below the poverty line. A social interaction score was based on
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a measure reported by Mendes de Leon and colleagues.23 Participants reported the number
of non-co-resident children, other relatives, and friends they interacted with each month. The
number of children, other relatives, and friends seen each month was recorded as the actual
number and truncated at 10 for those with 10 or more. Participants also reported the number
of times they spoke on the telephone each week with children, relatives, and friends (all
truncated at 10). The social interaction score is the sum of these 6 factors. Total values
ranged from 4 to 60, with values placed in the categories 4 to 15, 16 to 30, and 31 to 60.

Need factors were self-rated oral health, number of teeth, oral pain, sore or bleeding gums,
ever having periodontal disease, gingival recession, tooth mobility assessment, decayed
teeth, and filled teeth. Self-rated oral health had the values of poor or fair versus good, very
good, or excellent. Number of teeth had the values of 1–10, 11–20, and more than 20. For
dentate participants, tooth counts were obtained from the oral examination. If the participant
refused the oral examination (n=51), self-reported number of teeth obtained at the survey
was used. The Spearman’s correlation of self-report and examination in those who had both
was 0.92 (p<0.0001). Oral pain, sore or bleeding gums, and ever having been diagnosed
with periodontal disease were dichotomous measures based on self-reports. For dentate
participants who completed the oral clinical examination, gingival recession was measured
in millimeters, and mobility assessment was measured on a 3-point scale where 1=slight,
2=moderate, and 3=severe mobility. Gingival recession was categorized as having any tooth
at or above the threshold of 4 mm. Mobility assessment was coded as having any teeth that
scored 2 or more, or not. Visual tooth status was recorded as sound, decayed, filled, missing,
crowned, implant, or presence of decayed root fragment. Decayed teeth and filled teeth were
dichotomous measures that indicated any or none.

Analysis
All analyses were conducted using the weighted data as provided by the University of
Illinois Survey Research Laboratory. Data were summarized by using weighted means and
standard errors (SEs) for continuous variables, and weighted frequencies and percents for
categorical variables. Unadjusted associations between receiving dental care and
predisposing, enabling, and need factors were tested using Rao-Scott Chi-Square tests for
categorical variables and ANOVA for continuous variables. Logistic regression models were
then used to assess the simultaneous associations between receiving regular dental care and
these factors. Several different models were run due to high levels of missing data for the
Dental Anxiety Index and measures from the oral examination (gingival recession, mobility
assessment, decayed teeth, filled teeth). The model including those participants with all
measures is reported. However, differences with models including participants that were
excluded due to missing values are noted. All analyses were completed using SAS version
9.2 (SAS Institute, Inc, Cary, NC). A p-value of ≤0.05 was considered statistically
significant.

Results
Participant Characteristics

About one-quarter of all participants (172, 27.1%) reported receiving regular dental care,
and about one-third (233, 36.7%) reported receiving recent dental care. Most (478, 72.1%)
reported seeing a dentist only when experiencing an oral health problem. Five participants
(0.8%) reported they had never been to a dentist or some other response. Of the 413 dentate
participants, 163 (39.5%) received regular dental care, while 9 (4.1%) of the 222 edentulous
participants received regular dental care. Similarly, 210 (50.8%) dentate participants and 23
(10.4%) edentulous participants received recent dental care. Due to the small number of
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edentulous participants who received regular or recent dental care, the remaining analyses
are restricted to dentate participants.

Dentate participants were similar to the total study sample for sex (about 55% female) and
ethnicity (about 22% African American, 31% American Indian, and 47% white) (Table 1).
However, compared to the total study sample, dentate participants were somewhat younger
(49.6% versus 44.7% aged 60 to 69 years) and better educated (25.8% versus 19.8% greater
than high school). Dentate participants were similar to the total study sample for current
employment (over 80% not currently employed). Compared to the total study sample, a
smaller percentage of dentate participants were poor, with 20.4% versus 31.4% receiving
Medicaid, and 25.5% versus 32.1% below the poverty line. Compared to the total study
sample, a larger percentage of dentate participants had a regular place for dental care and
reported oral pain. A greater percentage of the dentate sample had fair or poor self-rated oral
health (52.5% versus 45.0%) and oral pain (14.1% versus 10.9%), but fewer reported sore or
bleeding gums (17.5% versus 21.5%).

Bivariate Analysis
Fewer dentate participants received regular dental care (39.5%) than received recent dental
care (50.7%). However, similar predisposing, enabling and need factors are associated with
receiving regular dental care and recent dental care (Table 2). Among the Predisposing
Factors, white ethnicity, greater education, and lower dental anxiety each had significant
associations with receiving more regular and recent dental care. Neither sex nor age was
associated with receiving regular or recent dental care.

Among Enabling Factors, employment and social interaction were not associated with
receiving regular or recent dental care. Fewer older adults who received Medicaid received
regular dental care than those who did not receive Medicaid. Incomes at or above the
poverty line, having dental insurance, and having a regular place for dental care were all
associated with receiving regular and recent dental care.

Need Factors indicating long-term conditions were associated with receiving regular and
recent dental care among these rural older adults. These included self-rated oral health of
excellent, very good or good; having a higher number of natural teeth; less gingival
recession; less tooth mobility; having no decayed teeth; and having filled teeth. Indicators of
other oral health problems (oral pain, sore or bleeding gums, and periodontal disease) were
not associated with receiving regular or recent dental care.

Multivariable Analysis
Predisposing Factors education and dental anxiety maintained statistically significant
associations for receiving regular dental care in multivariable analysis (Table 3). Those with
less than a high school education were less likely to receive regular dental care than those
with greater than high school education. As dental anxiety increased, the odds of receiving
regular dental care decreased. Having a regular place for dental care remained the only
Enabling Factor associated with regular dental care; those with no regular place for dental
care had lower odds of receiving regular dental care. Self-rated oral health was one of two
Need Factors that remained associated with receiving regular dental care. Those with greater
self-rated oral health had greater odds of receiving regular dental care. Those with no filled
teeth had lesser odds of receiving regular dental care.

Dental anxiety was the sole Predisposing Factor that maintained a statistically significant
association for receiving recent dental care; as dental anxiety increased, odds of receiving
recent dental care decreased. Having a regular place for dental care remained the only
Enabling Factor associated with recent care; those with no regular place for dental care had
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lower odds of receiving recent dental care. Three Need Factors remained associated with
receiving recent dental care. Those with greater self-rated oral health and with no decayed
teeth had greater odds of receiving recent dental care. Those with no filled teeth had lesser
odds of receiving recent dental care.

Discussion
Little more than one-quarter and one-third of these rural older adults received regular dental
care or recent dental care, respectively. Few of the edentulous older adults received regular
or recent dental care. The levels of regular and recent dental care among the rural older
adults in this study are far lower than that reported for older adults in the US and elsewhere.
Most research has focused on recent dental care. For example, in 1999, 71% of dentate and
18% of edentulous US adults aged 65 and older reported a dental visit in the previous
year.16 Using two panels of the National Health and Nutrition Examination Survey (1999–
2002; 2003–2004), Wu et al.14 reported that 66.8% of adults aged 60 and older had received
dental care within the past year, with 68.9% of white and 48.5% of African American older
adults receiving dental care. Based on 1991–92 data, Browthwell et al.15 reported that
36.5% of dentate Canadian adults aged 65 and older and about 13.5% of edentulous
Canadian adults aged 65 and older reported a dental visit in the previous six months. In a
sample of English adults aged 65 and older, Lang and colleagues24 found that 69.9%
received regular dental check-ups.

The majority of older adults (72%) remain “problem-oriented attenders” for dental care.11

Among dentate rural older adults, regular dental care is more common than among their
edentulous counterparts, but about six in ten only seek dental care to address a problem. The
lack of regular dental care (or any dental care) among edentulous rural older adults is a
major concern. The lack of regular dental care among rural older adults in North Carolina
mirrors results for Florida older adults a decade earlier.11 The consistency of these results
suggests little improvement regarding access and utilization for dental care among rural
older adults.

Predisposing and enabling factors were associated with receiving regular and recent dental
care among dentate participants. Having greater resources, including higher educational
attainment, having insurance, and having greater income, were associated with obtaining
dental care. These results are similar to findings from the review by Kiyak and Reichmuth10

of barriers and enablers of dental service use among older adults. Similarly, the asset of
having a regular place for dental care was also associated with obtaining regular and recent
dental care. Older adults having a regular place for dental care in the communities in which
this study was conducted is an asset; these counties have few dentists (1.7 and 1.8 dentists
per 10,000 residents in 2008).20 In bivariate analysis, fewer minority than white older adults
received regular dental care, and this is consistent with other studies.14,25,26 However,
ethnicity was no longer a predictor of receiving dental care in multivariable analysis. Rather,
education and a regular place for dental care were associated with receiving care, indicating
that structural rather than ethnic factors are the primary factors driving dental care. This is
similar to the situation reported by Wu et al.14 for national data.

Contrary to expectations of the Behavioral Model of Health Services, those with the least
need (e.g., better self-rated oral health), received regular dental care. These results reflect
earlier research documenting the Paradox of Dental Need: those with the greatest need are
those least likely to receive care.12

It is clear that most dentate rural older adults in this study with poor oral health are not
receiving regular or recent dental care. It is also clear that those not receiving dental care are
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those who most need care. Rural older adults without any teeth are receiving almost no
dental care, yet they would benefit from regular care to ensure early detection of oral cancer
and numerous other oral pathological soft tissue and hard tissue conditions, as well as
optimizing the function and esthetics of existing prostheses. Human and financial resources
are keys to increasing regular dental care among these rural older adults. Policy needs to
address providing resources to older adults that will allow them to have access to dental
care. For example, Medicare could be expanded to include regular dental care. County
health departments could expand programs that educate older adults about the need for
regular dental care

The results of this research should be considered in light of their limitations. They are based
on a cross-sectional survey design; it is not possible to document causal relationships. The
results are subject to the recall bias of the participants. The research was conducted in two
rural southern counties; this may limit generalization of results to adults in other regions.
However, the research includes a large, random, ethnically diverse sample. The survey is
complemented by an oral examination, which provides results consistent with self-reported
oral health status.

Among older adults, receiving regular dental care is less common than receiving recent
dental care, but the factors associated with both types of care are similar. Community access
to dental care and the ability of older adults to pay for dental care must be addressed by
public health policy if we are to improve the health and quality of life of older adults in rural
communities.

Acknowledgments
Support: This research was funded by the National Institute for Dental and Craniofacial Research, grant R01
DE017092.

References
1. Gilbert GH, Duncan RP, Heft MW, Coward RT. Dental health attitudes among dentate Black and

white adults. Med Care. 1997; 35:255–71. [PubMed: 9071257]

2. Vargas CM, Dye BA, Hayes K. Oral health care utilization by US rural residents, National Health
Interview Survey 1999. J Public Health Dent. 2003; 63(3):150–7. [PubMed: 12962468]

3. Fisher MA, Gilbert GH, Shelton BJ. A cohort study found racial differences in dental insurance,
utilization, and the effect of care on quality of life. J Clin Epidemiol. 2004; 57(8):853–7. [PubMed:
15485738]

4. Makhija SK, Gilbert GH, Boykin MJ, Litaker MS, Allman RM, Baker PS, Locher JL, Ritchie CS.
The relationship between sociodemographic factors and oral health-related quality of life in dentate
and edentulous community-dwelling older adults. J Am Geriatr Soc. 2006; 54(11):1701–12.
[PubMed: 17087697]

5. Quandt SA, Chen H, Bell RA, Anderson AM, Savoca MR, Kohrman T, Gilbert GH, Arcury TA.
Disparities in oral health status between older adults in a multiethnic rural community: the rural
nutrition and oral health study. J Am Geriatr Soc. 2009; 57:1369–75. [PubMed: 19563519]

6. Ricketts, TC. Rural health in the United States. New York: Oxford University Press; 1999.

7. Stearns SC, Slifkin RT, Edin HM. Access to care for rural Medicare beneficiaries. J Rural Health.
2000; 16(1):31–42. [PubMed: 10916313]

8. Ahn S, Burdine JN, Smith ML, Ory MG, Phillips CD. Residential rurality and oral health
disparities: Influences of contextual and individual factors. J Prim Prev. 2011; 32(1):29–41.
[PubMed: 21249452]

9. Bell RA, Quandt SA, Arcury TA, Snively BM, Stafford JM, Smith SL, Skelly AH. Primary and
specialty medical care among ethnically diverse, older rural adults with type 2 diabetes: the ELDER
Diabetes Study. J Rural Health. 2005; 21(3):198–205. [PubMed: 16092292]

Arcury et al. Page 7

J Public Health Dent. Author manuscript; available in PMC 2013 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



10. Kiyak HA, Reichmuth M. Barriers to and enablers of older adults’ use of dental services. J Dent
Educ. 2005; 69:975–85. [PubMed: 16141083]

11. Gilbert GH, Duncan RP, Vogel WB. Determinants of dental care use in dentate adults: six-monthly
use during a 24-month period in the Florida Dental Care Study. Soc Sci Med. 1998; 47:727–37.
[PubMed: 9690820]

12. Gilbert GH, Shah GR, Shelton BJ, Heft MW, Bradford EH, Chavers LS. Racial differences in
predictors of dental care use. Health Serv Res. 2002; 37:1487–1507. [PubMed: 12546283]

13. Gilbert GH, Shelton BJ, Chavers LS, Bradford EH. The paradox of dental need in a population-
based study of dentate adults. Med Care. 2003; 41:119–34. [PubMed: 12544549]

14. Wu B, Plassman BL, Liang J, Remle RC, Bai L, Crout RJ. Differences in self-reported oral health
among community-dwelling Black, Hispanic, and White elders. J Aging Health. 2011; 23:267–88.
[PubMed: 20858912]

15. Brothwell DJ, Jay M, Schönwetter DJ. Dental service utilization by independently dwelling older
adults in Manitoba, Canada. J Can Dent Assoc. 2008; 74(2):161–161f. [PubMed: 18353200]

16. Macek MD, Cohen LA, Reid BC, Manski RJ. Dental visits among odler U.S. adults, 1999: The
roles of dentition status and cost. J Am Dental Assoc. 2004; 135:1154–62.

17. Anderson R, Newmann JF. Societal and individual determinants of medical care utilization in the
United States. Milbank Mem Fund Q Health Soc. 1973; 51(1):95–124. [PubMed: 4198894]

18. Aday LA, Andersen R. A framework for the study of access to medical care. Health Serv Res.
1974; 9(3):208–20. [PubMed: 4436074]

19. Hewitt, M. defining “rural” areas: Impact on health care policy and research. In: Gesler, WM.;
Ricketts, TC., editors. Health in Rural North America: The Geography of Health Care Services
and Delivery. New Brunswick, NJ: Rutgers University Press; 1992. p. 25-54.

20. Lyons, JC.; Hadley, HL.; Groves, JS.; Gaul, K.; Fraher, EP. North Carolina Health Professions
2008 Data Book. Cecil, G., editor. Sheps Center for Health Services Research, University of North
Carolina; Chapel Hill: 2008.

21. Gilbert GH, Stoller EP, Duncan RP, Earls JL, Campbell AM. Dental self-care among dentate
adults: Contrasting problem-oriented dental attenders and regular dental attenders. Spec Care
Dentist. 2000; 20(4):155–63. [PubMed: 11203892]

22. Corah NL, Gale EN, Illig SJ. Assessment of dental anxiety scale. J Am Dent Assoc. 1978; 97:816–
9. [PubMed: 31377]

23. Mendes de Leon CF, Gold DT, Glass TA, Kaplan L, George LK. Disability as a function of social
networks and support in elderly African Americans and whites: the Duke EPESE 1986–1992. J
Gerontol B Psychol Sci Soc Sci. 2001; 56:S179–S90. [PubMed: 11316843]

24. Lang IA, Gibbs SJ, Steel N, Melzer. Neighbourhood deprivation and dental service use: a cross-
sectional analysis of older people in England. J Public Health. 2008; 30:472–78.

25. Borrell LN, Taylor GW, Borgnakke WS, Nyquist LV, Woolfolk MW, Allen DJ, Lang W. Factors
influencing the effect of race on established periodontitis prevalence. J Pub Health Dent. 2003;
63(1):20–9. [PubMed: 12597582]

26. Sabbah W, Tsakos G, Sheiham A, Wat RG. The effects of income and education on ethnic
differences in oral health: a study in USA adults. J Epidemiol Community Health. 2009; 63:516–
20. [PubMed: 19254911]

Arcury et al. Page 8

J Public Health Dent. Author manuscript; available in PMC 2013 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arcury et al. Page 9

Ta
bl

e 
1

Pr
ed

is
po

si
ng

, E
na

bl
in

g,
 a

nd
 N

ee
d 

Fa
ct

or
s 

fo
r 

T
ot

al
 S

am
pl

e 
an

d 
by

 D
en

ta
te

 S
ta

tu
s.

P
re

di
sp

os
in

g,
 E

na
bl

in
g,

 a
nd

 N
ee

d 
F

ac
to

rs
T

ot
al

 S
am

pl
e

D
en

ta
te

 P
ar

ti
ci

pa
nt

s
E

de
nt

ul
ou

s 
P

ar
ti

ci
pa

nt
s

N
C

ol
um

n 
%

N
C

ol
um

n 
%

N
C

ol
um

n 
%

T
ot

al
 S

am
pl

e
63

5
10

0.
0

41
3

10
0.

0
22

2
10

0.
0

Pr
ed

is
po

si
ng

 F
ac

to
rs

 
Se

x

 
 

Fe
m

al
e

34
4

54
.1

23
5

56
.8

10
9

49
.1

 
 

M
al

e
29

1
45

.9
17

8
43

.2
11

3
50

.9

 
A

ge
 (

ye
ar

s)

 
 

60
 to

 6
9

28
4

44
.7

20
5

49
.6

79
35

.5

 
 

70
 a

nd
 o

ld
er

35
1

55
.3

20
8

50
.4

14
3

64
.5

 
E

th
ni

ci
ty

 
 

A
fr

ic
an

 A
m

er
ic

an
13

6
21

.4
93

22
.4

43
19

.4

 
 

A
m

er
ic

an
 I

nd
ia

n
19

5
30

.7
12

7
30

.7
68

30
.9

 
 

W
hi

te
30

4
47

.8
19

4
46

.9
11

0
49

.7

 
E

du
ca

tio
n

 
 

L
es

s 
th

an
 h

ig
h 

sc
ho

ol
35

4
55

.7
19

5
47

.1
15

9
71

.6

 
 

H
ig

h 
sc

ho
ol

 g
ra

du
at

e
15

6
24

.5
11

2
27

.1
44

19
.8

 
 

G
re

at
er

 th
an

 h
ig

h 
sc

ho
ol

12
5

19
.8

10
6

25
.8

19
8.

6

 
D

en
ta

l A
nx

ie
ty

53
3

7.
50

 (
0.

27
) 

*
36

0
7.

60
(0

.2
5)

 *
17

3
7.

31
 (

0.
55

) 
*

E
na

bl
in

g 
Fa

ct
or

s

 
C

ur
re

nt
 E

m
pl

oy
m

en
t

 
 

N
ot

 c
ur

re
nt

ly
 e

m
pl

oy
ed

54
4

85
.8

33
7

81
.4

20
8

94
.0

 
 

Pa
rt

-t
im

e
55

8.
7

46
11

.2
9

1.
2

 
 

Fu
ll-

tim
e

35
5.

5
31

7.
4

4
1.

9

 
M

ed
ic

ai
d

 
 

Y
es

19
9

31
.4

84
20

.4
11

5
52

.1

 
 

N
o

43
4

68
.6

32
8

79
.6

10
6

47
.9

 
Po

ve
rt

y 
St

at
us

 
 

A
t o

r 
A

bo
ve

 P
ov

er
ty

 L
in

e
43

1
67

.9
30

8
74

.5
12

3
55

.5

J Public Health Dent. Author manuscript; available in PMC 2013 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arcury et al. Page 10

P
re

di
sp

os
in

g,
 E

na
bl

in
g,

 a
nd

 N
ee

d 
F

ac
to

rs
T

ot
al

 S
am

pl
e

D
en

ta
te

 P
ar

ti
ci

pa
nt

s
E

de
nt

ul
ou

s 
P

ar
ti

ci
pa

nt
s

N
C

ol
um

n 
%

N
C

ol
um

n 
%

N
C

ol
um

n 
%

 
 

B
el

ow
 P

ov
er

ty
 L

in
e

20
4

32
.1

10
5

25
.5

99
44

.5

 
D

en
ta

l I
ns

ur
an

ce

 
 

Y
es

64
10

.1
56

13
.4

9
3.

9

 
 

N
o

57
1

89
.9

35
8

86
.6

21
2

96
.1

 
R

eg
ul

ar
 P

la
ce

 f
or

 D
en

ta
l C

ar
e

 
 

Y
es

40
3

64
.0

30
6

74
.5

97
44

.3

 
 

N
o

22
7

36
.0

10
5

25
.5

12
2

55
.7

 
So

ci
al

 I
nt

er
ac

tio
n 

Sc
or

e

 
 

0 
to

 1
5

16
8

26
.4

11
7

28
.3

51
23

.0

 
 

6 
to

 3
0

20
3

31
.9

11
6

28
.0

87
39

.2

 
 

31
 to

 6
0

26
5

41
.7

18
1

43
.8

84
27

.8

N
ee

d 
Fa

ct
or

s

 
Se

lf
-r

at
ed

 O
ra

l H
ea

lth

 
 

Fa
ir

 o
r 

po
or

28
4

45
.0

21
6

52
.5

68
31

.1

 
 

E
xc

el
le

nt
, v

er
y 

go
od

, g
oo

d
34

7
55

.0
19

5
47

.5
15

1
68

.9

 
N

um
be

r 
of

 T
ee

th

 
 

N
on

e
--

--
--

--
22

2
10

0.
0

 
 

1 
to

 1
0

--
--

10
5

25
.4

--
--

 
 

11
 to

 2
0

--
--

13
1

31
.6

--
--

 
 

M
or

e 
th

an
 2

0
--

--
17

8
43

.0
--

--

 
O

ra
l P

ai
n

 
 

Y
es

69
10

.9
58

14
.1

11
5.

1

 
 

N
o

56
6

89
.1

35
5

85
.9

21
0

94
.9

 
So

re
 o

r 
B

le
ed

in
g 

G
um

s

 
 

Y
es

13
5

21
.5

72
17

.5
63

28
.9

 
 

N
o

49
6

78
.5

34
1

82
.5

15
5

71
.1

 
Pe

ri
od

on
ta

l D
is

ea
se

 
 

Y
es

--
--

18
6

45
.1

--
--

 
 

N
o

--
--

22
7

54
.9

--
--

 
G

in
gi

va
l R

ec
es

si
on

J Public Health Dent. Author manuscript; available in PMC 2013 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arcury et al. Page 11

P
re

di
sp

os
in

g,
 E

na
bl

in
g,

 a
nd

 N
ee

d 
F

ac
to

rs
T

ot
al

 S
am

pl
e

D
en

ta
te

 P
ar

ti
ci

pa
nt

s
E

de
nt

ul
ou

s 
P

ar
ti

ci
pa

nt
s

N
C

ol
um

n 
%

N
C

ol
um

n 
%

N
C

ol
um

n 
%

 
 

1+
 te

et
h 

ab
ov

e 
th

re
sh

ol
d

--
--

14
6

46
.2

--
--

 
 

0 
te

et
h 

ab
ov

e 
th

re
sh

ol
d

--
--

17
0

53
.8

--
--

 
M

ob
ili

ty
 A

ss
es

sm
en

t

 
 

1+
 te

et
h 

ab
ov

e 
th

re
sh

ol
d

--
--

76
22

.2
--

--

 
 

0 
te

et
h 

ab
ov

e 
th

re
sh

ol
d

--
--

26
4

77
.8

--
--

 
D

ec
ay

ed
 T

ee
th

 
 

Y
es

--
--

13
5

39
.5

--
--

 
 

N
o

--
--

20
7

60
.5

--
--

 
Fi

lle
d 

T
ee

th

 
 

Y
es

--
--

25
9

75
.6

--
--

 
 

N
o

--
--

83
24

.4
--

--

* M
ea

n 
(S

ta
nd

ar
d 

E
rr

or
)

J Public Health Dent. Author manuscript; available in PMC 2013 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arcury et al. Page 12

Ta
bl

e 
2

B
iv

ar
ia

te
 R

el
at

io
ns

hi
ps

 b
et

w
ee

n 
re

ce
iv

in
g 

re
gu

la
r 

de
nt

al
 c

ar
e 

or
 h

av
in

g 
ha

d 
re

ce
nt

 d
en

ta
l c

ar
e 

an
d 

pr
ed

is
po

si
ng

, e
na

bl
in

g,
 a

nd
 n

ee
d 

fa
ct

or
s 

fo
r 

de
nt

at
e

ru
ra

l o
ld

er
 a

du
lts

 (
N

=
41

3)
.

P
re

di
sp

os
in

g,
 E

na
bl

in
g,

 a
nd

 N
ee

d 
F

ac
to

rs

R
eg

ul
ar

 D
en

ta
l C

ar
e 

D
en

ta
te

 P
ar

ti
ci

pa
nt

s
R

ec
en

t 
D

en
ta

l C
ar

e 
D

en
ta

te
 P

ar
ti

ci
pa

nt
s

Y
es

N
o

P
-v

al
ue

*
Y

es
N

o

P
-v

al
ue

*

N
R

ow
 %

N
R

ow
 %

N
R

ow
 %

N
R

ow
 %

T
ot

al
 S

am
pl

e
16

3
39

.5
25

0
60

.5
21

0
50

.7
20

4
49

.3

Pr
ed

is
po

si
ng

 F
ac

to
rs

 
Se

x
0.

87
83

0.
83

95

 
 

Fe
m

al
e

91
38

.9
14

4
61

.1
12

1
51

.6
11

4
48

.4

 
 

M
al

e
72

40
.2

10
7

59
.8

89
49

.6
90

50
.4

 
A

ge
 (

ye
ar

s)
0.

93
38

0.
35

30

 
 

60
 to

 6
9

81
39

.8
12

3
60

.2
98

47
.7

10
7

52
.3

 
 

70
 a

nd
 o

ld
er

82
39

.2
12

7
60

.8
11

2
53

.7
96

46
.3

 
E

th
ni

ci
ty

0.
00

12
0.

00
19

 
 

A
fr

ic
an

 A
m

er
ic

an
30

32
.7

62
67

.3
42

45
.7

50
54

.3

 
 

A
m

er
ic

an
 I

nd
ia

n
34

26
.9

93
73

.1
50

39
.1

77
60

.9

 
 

W
hi

te
99

50
.9

95
49

.1
11

8
60

.8
76

39
.2

 
E

du
ca

tio
n

<
.0

00
1

<
.0

00
1

 
 

L
es

s 
th

an
 h

ig
h 

sc
ho

ol
40

20
.5

15
5

79
.5

68
34

.7
12

7
65

.3

 
 

H
ig

h 
sc

ho
ol

 g
ra

du
at

e
50

44
.6

62
55

.4
68

60
.4

44
39

.6

 
 

G
re

at
er

 th
an

 h
ig

h 
sc

ho
ol

73
68

.7
33

31
.1

74
69

.9
32

30
.1

 
D

en
ta

l A
nx

ie
ty

14
2

6.
30

 (
0.

30
)†

21
8

8.
65

 (
0.

38
) 

†
<

.0
00

1
18

9
6.

65
 (

0.
30

)†
17

1
8.

72
 (

0.
46

)†
0.

00
09

E
na

bl
in

g 
Fa

ct
or

s

 
C

ur
re

nt
 E

m
pl

oy
m

en
t

0.
27

49
0.

30
64

 
 

N
ot

 c
ur

re
nt

ly
 e

m
pl

oy
ed

13
4

39
.9

20
2

60
.1

17
0

50
.6

16
6

49
.4

 
 

Pa
rt

-t
im

e
21

45
.5

25
54

.5
28

60
.0

18
40

.0

 
 

Fu
ll-

tim
e

25
.2

23
74

.8
12

37
.9

19
62

.1

 
M

ed
ic

ai
d

0.
00

14
0.

13
23

 
 

Y
es

20
23

.7
64

76
.3

35
41

.1
49

58
.9

J Public Health Dent. Author manuscript; available in PMC 2013 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arcury et al. Page 13

P
re

di
sp

os
in

g,
 E

na
bl

in
g,

 a
nd

 N
ee

d 
F

ac
to

rs

R
eg

ul
ar

 D
en

ta
l C

ar
e 

D
en

ta
te

 P
ar

ti
ci

pa
nt

s
R

ec
en

t 
D

en
ta

l C
ar

e 
D

en
ta

te
 P

ar
ti

ci
pa

nt
s

Y
es

N
o

P
-v

al
ue

*
Y

es
N

o

P
-v

al
ue

*

N
R

ow
 %

N
R

ow
 %

N
R

ow
 %

N
R

ow
 %

 
 

N
o

14
3

43
.6

18
5

56
.4

17
5

53
.4

15
3

46
.6

 
Po

ve
rt

y 
St

at
us

<
.0

00
1

0.
00

13

 
 

A
t o

r 
A

bo
ve

 P
ov

er
ty

 L
in

e
14

4
46

.6
16

4
53

17
5

56
.8

13
3

43
.2

 
 

B
el

ow
 P

ov
er

ty
 L

in
e

19
18

.4
86

81
.6

35
32

.9
71

67
.1

 
D

en
ta

l I
ns

ur
an

ce
0.

00
16

0.
00

21

 
 

Y
es

33
58

.8
23

41
.2

38
68

.2
18

31
.8

 
 

N
o

13
0

36
.5

22
7

63
.5

17
2

48
.0

18
6

52
.0

 
R

eg
ul

ar
 P

la
ce

 f
or

 D
en

ta
l C

ar
e

0.
01

16
0.

00
03

 
 

Y
es

15
4

50
.3

15
2

49
.7

18
8

61
.3

11
8

38
.7

 
 

N
o

9
9.

0
95

91
.0

22
21

.1
83

78
.9

 
So

ci
al

 I
nt

er
ac

tio
n 

Sc
or

e
0.

99
72

0.
94

68

 
 

0 
to

 1
5

47
39

.8
70

60
.2

57
49

.0
60

51
.0

 
 

6 
to

 3
0

45
39

.1
70

60
.9

60
51

.7
56

48
.3

 
 

31
 to

 6
0

71
39

.5
10

9
60

.5
93

51
.2

88
48

.8

N
ee

d 
Fa

ct
or

s

 
Se

lf
-r

at
ed

 O
ra

l H
ea

lth
<

.0
00

1
<

.0
00

1

 
 

Fa
ir

 o
r 

po
or

48
22

.1
16

8
77

.9
80

37
.1

13
6

62
.9

 
 

E
xc

el
le

nt
, v

er
y 

go
od

, g
oo

d
11

5
59

.0
80

41
.0

13
0

66
.3

66
33

.7

 
N

um
be

r 
of

 T
ee

th
<

.0
00

1
0.

00
02

 
 

N
on

e
--

--
--

--
--

--
--

--

 
 

1 
to

 1
0

12
11

.2
93

88
.8

35
33

.4
70

66
.6

 
 

11
 to

 2
0

50
38

.3
81

61
.7

58
44

.6
72

55
.4

 
 

M
or

e 
th

an
 2

0
10

1
57

.1
76

42
.9

11
6

65
.5

61
34

.5

 
O

ra
l P

ai
n

0.
23

72
0.

32
37

 
 

Y
es

17
29

.2
41

70
.8

25
42

.5
33

57
.5

 
 

N
o

14
6

41
.1

20
9

58
.9

18
5

52
.1

17
0

47
.9

 
So

re
 o

r 
B

le
ed

in
g 

G
um

s
0.

26
94

0.
54

23

 
 

Y
es

22
30

.4
50

69
.6

33
46

.1
39

53
.9

J Public Health Dent. Author manuscript; available in PMC 2013 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arcury et al. Page 14

P
re

di
sp

os
in

g,
 E

na
bl

in
g,

 a
nd

 N
ee

d 
F

ac
to

rs

R
eg

ul
ar

 D
en

ta
l C

ar
e 

D
en

ta
te

 P
ar

ti
ci

pa
nt

s
R

ec
en

t 
D

en
ta

l C
ar

e 
D

en
ta

te
 P

ar
ti

ci
pa

nt
s

Y
es

N
o

P
-v

al
ue

*
Y

es
N

o

P
-v

al
ue

*

N
R

ow
 %

N
R

ow
 %

N
R

ow
 %

N
R

ow
 %

 
 

N
o

14
1

41
.4

20
0

58
.6

17
6

51
.7

16
5

48
.3

 
Pe

ri
od

on
ta

l D
is

ea
se

0.
09

76
0.

41
17

 
 

Y
es

63
34

.0
12

3
66

.0
89

48
.0

97
52

.0

 
 

N
o

10
0

43
.9

12
7

56
.1

12
0

53
.0

10
7

47
.0

 
G

in
gi

va
l R

ec
es

si
on

0.
00

09
0.

01
64

 
 

1+
 te

et
h 

ab
ov

e 
th

re
sh

ol
d

39
26

.6
10

7
73

.4
61

41
.7

85
58

.3

 
 

0 
te

et
h 

ab
ov

e 
th

re
sh

ol
d

88
52

.0
81

48
.0

10
2

59
.8

68
40

.2

 
M

ob
ili

ty
 A

ss
es

sm
en

t
0.

03
11

0.
07

99

 
 

1+
 te

et
h 

ab
ov

e 
th

re
sh

ol
d

19
25

.1
57

74
.9

31
40

.9
45

59
.1

 
 

0 
te

et
h 

ab
ov

e 
th

re
sh

ol
d

11
2

42
.3

15
3

57
.7

13
8

52
.3

12
6

47
.7

 
D

ec
ay

ed
 T

ee
th

<
.0

00
1

<
.0

00
1

 
 

Y
es

27
20

.1
10

8
79

.9
43

32
.2

92
67

.8

 
 

N
o

10
4

50
.3

10
3

49
.7

12
7

61
.0

81
39

.0

 
Fi

lle
d 

T
ee

th
<

.0
00

1
<

.0
00

1

 
 

Y
es

12
6

48
.6

13
3

51
.4

15
1

58
.2

10
8

41
.8

 
 

N
o

6
6.

7
78

93
.3

19
22

.9
64

77
.1

* P-
va

lu
es

 a
re

 b
as

ed
 o

n 
R

ao
-S

co
tt 

C
hi

-S
qu

ar
e 

te
st

s 
fo

r 
ca

te
go

ri
ca

l v
ar

ia
bl

es
 a

nd
 A

N
O

V
A

 f
or

 c
on

tin
uo

us
 th

e 
va

ri
ab

le
 d

en
ta

l a
nx

ie
ty

.

† M
ea

ns
 a

nd
 s

ta
nd

ar
d 

er
ro

rs
.

J Public Health Dent. Author manuscript; available in PMC 2013 July 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Arcury et al. Page 15

Ta
bl

e 
3

L
og

is
tic

 R
eg

re
ss

io
n 

R
es

ul
ts

 f
or

 D
en

ta
te

 R
ur

al
 O

ld
er

 A
du

lts
 M

od
el

in
g 

th
e 

Pr
ob

ab
ili

ty
 o

f 
R

ec
ei

vi
ng

 R
eg

ul
ar

 D
en

ta
l C

ar
e 

an
d 

R
ec

ei
vi

ng
 R

ec
en

t D
en

ta
l

C
ar

e.

R
eg

ul
ar

 D
en

ta
l C

ar
e

R
ec

en
t 

D
en

ta
l C

ar
e

P
re

di
sp

os
in

g,
 E

na
bl

in
g,

 a
nd

 N
ee

d 
F

ac
to

rs
O

R
95

%
 C

I
O

R
95

%
 C

I

Pr
ed

is
po

si
ng

 F
ac

to
rs

 
A

ge
: 6

0 
to

 6
9 

vs
. 7

0 
an

d 
ol

de
r

1.
09

0.
51

2.
33

0.
83

0.
43

1.
60

 
Se

x:
 f

em
al

e 
vs

. m
al

e
1.

19
0.

53
2.

70
1.

46
0.

62
3.

41

 
E

th
ni

ci
ty

 
 

A
fr

ic
an

 A
m

er
ic

an
 v

s.
 W

hi
te

1.
36

0.
38

4.
91

1.
79

0.
60

5.
35

 
 

N
at

iv
e 

A
m

er
ic

an
 v

s.
 W

hi
te

0.
45

0.
18

1.
09

0.
79

0.
34

1.
86

 
E

du
ca

tio
n

 
 

L
es

s 
th

an
 h

ig
h 

sc
ho

ol
 v

s.
 g

re
at

er
 th

an
 h

ig
h 

sc
ho

ol
0.

29
0.

09
0.

89
0.

42
0.

15
1.

20

 
 

H
ig

h 
sc

ho
ol

 g
ra

du
at

e 
vs

. g
re

at
er

 th
an

 h
ig

h 
sc

ho
ol

0.
47

0.
18

1.
22

0.
99

0.
43

2.
28

 
D

en
ta

l A
nx

ie
ty

 (
co

nt
in

uo
us

)
0.

81
0.

73
0.

90
0.

84
0.

76
0.

93

E
na

bl
in

g 
Fa

ct
or

s

 
M

ed
ic

ai
d:

 n
o 

vs
. y

es
0.

74
0.

18
2.

96
0.

98
0.

33
2.

92

 
Po

ve
rt

y 
St

at
us

: a
bo

ve
 p

ov
er

ty
 li

ne
 v

s.
 b

el
ow

 p
ov

er
ty

 li
ne

1.
30

0.
31

5.
48

0.
52

0.
16

1.
72

 
D

en
ta

l I
ns

ur
an

ce
: n

o 
vs

. Y
es

0.
56

0.
18

1.
77

0.
37

0.
12

1.
07

 
R

eg
ul

ar
 p

la
ce

 f
or

 d
en

ta
l c

ar
e/

ad
vi

ce
: n

o 
vs

. y
es

0.
11

0.
02

0.
83

0.
16

0.
04

0.
62

N
ee

d 
Fa

ct
or

s

 
Se

lf
-r

at
ed

 o
ra

l h
ea

lth
: e

xc
el

le
nt

, v
er

y 
go

od
, g

oo
d,

 v
s.

 f
ai

r,
 p

oo
r

4.
85

1.
98

11
.9

1
2.

87
1.

39
5.

90

 
N

um
be

r 
of

 te
et

h

 
 

1 
to

 1
0 

vs
. g

re
at

er
 th

an
 2

0
0.

38
0.

13
1.

11
0.

79
0.

19
3.

30

 
 

11
 to

 2
0 

vs
. g

re
at

er
 th

an
 2

0
1.

09
0.

43
2.

77
0.

77
0.

29
2.

06

 
G

in
gi

va
l r

ec
es

si
on

: 0
 v

s.
 1

+
 te

et
h 

ab
ov

e 
th

re
sh

ol
d

1.
22

0.
41

3.
61

1.
02

0.
46

2.
26

 
M

ob
ili

ty
 a

ss
es

sm
en

t: 
0 

vs
. 1

+
 te

et
h 

ab
ov

e 
th

re
sh

ol
d

1.
16

0.
40

3.
34

0.
89

0.
39

2.
07

 
D

ec
ay

ed
 te

et
h:

 n
o 

vs
. y

es
1.

87
0.

92
3.

80
2.

27
1.

19
4.

32

 
Fi

lle
d 

te
et

h:
 n

o 
vs

. y
es

0.
27

0.
11

0.
67

0.
26

0.
08

0.
88

J Public Health Dent. Author manuscript; available in PMC 2013 July 01.


