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Abstract

Objectives: Regular dental assessments are beneficial to adults with diabetes.
This analysis evaluates nationally representative data to test the relation between
diabetes status and dental care visits, and to compare diabetes care, foot care, eye
care, and dental care visits among dentate adults with diabetes. Methods: Data from
the 2003 National Health Interview Survey were used to test whether diabetes status
was associated with dental care visits among dentate adults aged �25 years,
controlling for available covariates. Results: There was a significant interaction
between diabetes status and sex for the odds of having a dental care visit. Among
dentate men, there was no significant association between diabetes status and
dental care visits. Dentate women with diabetes were significantly less likely to have
had a dental care visit than were dentate women without diabetes. Of the four types
of health care visits compared, dentate adults with diabetes were least likely to have
had a dental care visit in the preceding year. Disparities in health care visit rates
across race/ethnicity, poverty status, and education categories were most pro-
nounced for dental care. Conclusions: Having diabetes is associated with a variety
of adverse health outcomes, including periodontitis. Adults with diabetes would
benefit from regular health care visits to address these concerns, but this report
shows that women with diabetes are underutilizing dental care services. The
underutilization may be a result of the barriers to dental care that disproportionately
affect women. Additional research should test the plausibility of these explanations
and the influence of sex.
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Introduction
Approximately 20.6 million (9.6

percent) American adults have diabe-
tes, including 14.5 million diagnosed
cases and an estimated 6.1 million
undiagnosed cases (1). Diabetes is
associated with a variety of health
complications, including neuropa-
thies relating to the foot (2), diabetic
retinopathy (3,4), and periodontitis
(5,6). In addition, unresolved peri-
odontal infections may be a risk factor
for poor glycemic control (7,8) and
other diabetic complications (9-11).

Despite the link between diabetes
and periodontitis, evidence suggests
that dentate adults with diabetes may

not be seeking dental care services
at a rate that is consistent with
their periodontitis risk. For example,
an analysis of Behavioral Risk Factor
Surveillance System (BRFSS) data
showed that adults with diabetes
were 18 percent less likely than
adults without diabetes to have
visited a dentist within the preceding
year, controlling for age, race/
ethnicity, education level, household
income, and dental insurance status
(12). That study also showed that
adults with diabetes were less likely
to visit a dentist than they were to
visit a physician for diabetes care,
eye care, or foot care.

Eke and colleagues (13) used
BRFSS data to describe dental care
visits among adults with diabetes.
They reported that the median per-
centage of dentate adults �18 years
of age who visited a dentist in the
previous year was 67.3 percent in
2004; up from 65.9 percent in 1999.
Eke and colleagues did not compare
their findings with dental care visit
rates among adults without diabetes,
nor did they stratify by or adjust for
any other covariates in their analysis.

The state-specific BRFSS data ref-
erenced earlier may have provided
a nationwide perspective on the
relation between diabetes and
dental care visits, but they were not
strictly representative of the US po-
pulation. Although researchers have
used combined BRFSS data to
provide national estimates in the
past, these combined data may have
been less accurate than nationally
representative data for measures of
health status and descriptions of
some population groups (14). In
addition, some have cautioned
against combining BRFSS data to
estimate national prevalence, par-
ticularly when different sampling and
nonsampling errors have existed
across states (15).

The purpose of this study is to
build on BRFSS findings by providing
nationally representative estimates of
the relation between diabetes
and dental care visits. This report
includes an additional covariate
(private health insurance) and inves-
tigates the potential interactions
between diabetes status and several
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covariates. This report also builds
upon Tomar and Lester’s work (12)
by placing dental care visit findings
in the context of other health care
visits, with stratification by private
health insurance status.

Methods
Data Source and Sampling

Method. Data for this analysis came
from the 2003 National Health Inter-
view Survey (NHIS) (16). The NHIS
is a cross-sectional survey of health
and disability status in the United
States. It is administered by the
National Center for Health Statis-
tics via a face-to-face interview in
respondents’ homes. The NHIS has
been administered since 1957 and
has contained questions periodically
on diabetes status and oral health.

Sample households for the 2003
NHIS were selected according to
a multistage, probability sampling
method (17). The first stage included
an area sampling frame for all
US housing units in place during
the 1990 census. The second stage
included the stratification of states,
followed by the selection of numer-
ous primary sampling units (PSU),
usually at the county level. Sample
households were selected from
within each of these PSUs. Finally,
within each household, one sample
adult and child were selected.
Overall, African-American and His-
panic populations were oversampled
to maximize the precision of esti-
mates for these groups.

The multistage, probability sam-
pling plan ensured that estimates at
the household and person levels
would be representative of the civil-
ian, noninstitutionalized population
of US children and adults (16). For the
2003 NHIS, a total of 35,921 house-
holds were selected, yielding 36,573
families and 92,148 individuals (16).
The total household response rate
was 89.2 percent (16). The condi-
tional response rate for sample adults
(considering the selection of one
sample adult from each sample
household) was 74.2 percent (16).

Study Variables. Having a visit
for diabetes care, foot care, eye care,
or dental care in the preceding year

comprised the four outcome vari-
ables. Data for the dental care visit
variable came from a question that
asked, “About how long has it been
since you last saw a dentist? Include
all types of dentists, such as orth-
odontists, oral surgeons, and all other
dental specialists, as well as dental
hygienists.” Those coded as having
had a dental care visit in the preced-
ing year included those who reported
a dental visit at “6 months or less” and
“more than 6 months, but not more
than 1 year ago.” Data for the diabetes
care visit variable came from two
questions that asked, “Is there one
medical doctor that you usually see
for your diabetes? Do not include
other health professionals such as
nurses or dieticians” and “How many
times have you seen this medical
doctor in the past 12 months?” Those
coded as having had a diabetes care
visit included those who answered
“yes” to the first question and who
had one or more visits in the preced-
ing 12 months. Data for the foot care
visit variable came from a question
that asked, “During the past 12
months, how many times has a health
professional checked your feet for
any sores or irritations?” Those coded
as having had a foot care visit in the
preceding year included those who
reported one or more visits in the last
12 months. The eye care visit question
asked, “When was the last time you
had an eye exam in which the pupils
were dilated? This would have made
you temporarily sensitive to bright
light.” Those coded as having had an
eye care visit in the preceding year
included those who reported having
had an eye examination at “less than 1
month” and “1 to 12 months.” For
each of the health care visit variables,
the corresponding “did not have a
visit” category included everyone else
(representing those who had any visit
more than 12 months earlier or who
never had a visit).

The main independent variable
for this analysis was self-reported
diabetes status. These data came
from a question that asked, “(Other
than during pregnancy), have you
ever been told by a doctor or health
professional that you have diabetes

or sugar diabetes?” Responses to this
question included: “yes,” “no,” and
“borderline.” Only respondents who
answered affirmatively were con-
sidered to have diabetes for this
analysis.

Covariates included age (25-44,
45-64, 65 years or older), sex, race/
ethnicity (non-Hispanic White, non-
Hispanic Black, non-Hispanic other,
Hispanic), poverty status [<100% of
the federal poverty level (FPL), 100-
199% FPL, 200-299% FPL, 300-399%
FPL, �400% FPL], education level
(<12, 12, >12 years), and private
health insurance status (yes, no). The
“non-Hispanic other” race/ethnicity
category combined persons of
“Asian only,” “American Indian/
Alaska Native,” and “race group not
releasable” designations.

Missing data for family income
and personal earnings originally
located in the 2003 NHIS were
imputed using multiple imputation
methods. A detailed description of
the multiple imputation process used
in the 2003 NHIS is available else-
where (18). All other variables were
merged with this imputed data set to
form the final analytical file.

Analysis. Because visiting a
dentist is strongly associated with
having teeth (19,20), analyses were
restricted to dentate persons. In
order to maximize the likelihood that
respondents were making decisions
about their own health care, as
opposed to a parent or guardian,
analyses were also restricted to
adults aged 25 years or older. The
2003 NHIS contained 24,945 dentate
sample adults aged 25 years or older.

Analysis involved two stages:
a) testing the relation between dia-
betes status and dental care visits;
and b) describing health care visit
rates among dentate adults with dia-
betes only. In testing the relation
between diabetes status and dental
care visits, we excluded sample
persons with unknown diabetes
status (n = 11), unknown dental care
visit history (n = 454), unknown edu-
cation level (n = 338), and unknown
private health insurance status
(n = 109). The final sample for this
analytical component included
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24,197 persons. In describing health
care visit rates among dentate adults
with diabetes, we used a smaller
sample because the 2003 NHIS asked
questions about diabetes care visits,
foot care visits, and eye care visits
only among those with diabetes. As
such, the final sample for this ana-
lytical stage included 1,590 persons.

For all analyses, SUDAAN statisti-
cal software (21) was used to derive
bivariate and multiple logistic regres-
sion estimates. SUDAAN was used
because it accounted for the multi-
stage sampling method of the 2003
NHIS when deriving standard errors
and confidence intervals. Sample
weights were used so that statistical
estimates would be representative of
the target population, and an alpha

value of 0.05 was used to determine
statistical significance.

Results
According to the 2003 NHIS, 6.5

percent of dentate adults aged 25
years or older reported having
diagnosed diabetes. Table 1 lists the
population characteristics for dentate
adults, by diabetes status. Those with
diabetes were most likely to be
males aged 45 to 64 years. Those
without diabetes were most likely to
be females aged 25 to 44 years. For
those with and without diabetes, the
majority were also non-Hispanic
White, at �400% FPL, and with >12
years of education.

Table 2 presents the weighted
prevalence estimates and crude odds

of having at least one dental care
visit in the preceding year for dentate
adults, by diabetes status. In general,
dentate adults with diabetes were
significantly less likely than those
without diabetes to have had a dental
care visit in the preceding year. In
addition, adults aged 25 to 44 years,
men, Hispanics, those with the lowest
poverty status and education level,
and those with no private health
insurance were least likely to have
had a dental care visit.

In order to control for potential
confounders of the association be-
tween diabetes status and dental care
visits, we tested the association
between diabetes status and dental
care visits in the presence of relevant
covariates. In a series of multiple

Table 1
Sample Size and Weighted Prevalence of Selected Characteristics for Dentate Adults Aged �25 Years,

by Diabetes Status: United States, 2003 (n = 24,189)

Characteristic

Diabetes status

With diabetes Without diabetes

Sample size
Weighted %

(standard error) Sample size
Weighted %

(standard error)

Overall 1,656 100.0 (n/a) 22,533 100.0 (n/a)
Age (years)

25-44 263 16.8 (1.1) 11,247 50.1 (0.4)
45-64 781 48.2 (1.5) 7,847 36.3 (0.4)
�65 612 35.0 (1.4) 3,439 13.6 (0.3)

Sex
Male 742 51.2 (1.5) 9,823 47.9 (0.4)
Female 914 48.8 (1.5) 12,710 52.1 (0.4)

Race/ethnicity
Hispanic 293 11.6 (0.9) 3,894 12.0 (0.3)
Non-Hispanic other* 58 3.8 (0.6) 806 4.2 (0.2)
Non-Hispanic Black 312 15.4 (1.0) 2,852 10.3 (0.3)
Non-Hispanic White 993 69.2 (1.3) 14,981 73.6 (0.4)

Poverty status
<100% FPL 304 13.0 (0.9) 2,870 9.5 (0.3)
100-199% FPL 402 22.5 (1.2) 4,076 15.8 (0.3)
200-299% FPL 304 18.7 (1.3) 3,895 16.9 (0.3)
300-399% FPL 204 13.9 (1.2) 3,107 14.1 (0.3)
�400% FPL 441 31.8 (1.5) 8,585 43.7 (0.5)

Education level
<12 years 450 22.3 (1.2) 3,669 13.6 (0.3)
12 years 459 28.9 (1.3) 6,380 29.0 (0.4)
>12 years 747 48.8 (1.5) 12,484 57.4 (0.5)

Private health insurance
No 953 36.6 (1.4) 7,053 26.6 (0.4)
Yes 703 63.4 (1.4) 15,480 73.4 (0.4)

Note: Persons with unknown diabetes status, dental care visit history, education level, and private health insurance status were excluded from the
analysis.
* Includes “Asian only,” “American Indian/Alaska Native,” and “race group not releasable” categories.
n/a, not applicable; FPL, federal poverty level.
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logistic regression models (data not
shown), we tested for significant
interactions between diabetes status
and dental care visits. The interaction
with age yielded a Wald-F P-value of
0.37; with race/ethnicity, 0.23; with
poverty status, 0.41; with education
level, 0.09; and with private health
insurance, 0.36. The interaction with
sex yielded a significant Wald-F
P-value of <0.01. Consequently, the
weighted prevalence (Table 3) and
adjusted odds (Table 4) of a dental
care visit in the preceding year were
stratified by sex to show the effects
of this interaction.

Table 4 shows that among men,
there was no significant association
(Wald-F P-value = 0.79) between
diabetes status and a dental care visit
in the preceding year, controlling

for relevant covariates. Table 4 also
shows that among women, there was
a significant association between dia-
betes status and dental care visits,
controlling for relevant covariates
(Wald-F P-value < 0.01). Specifically,
dentate women with diabetes were
37 percent less likely to have had a
dental care visit in the preceding
year, controlling for age, race/
ethnicity, poverty status, education
level, and private health insurance
status.

Tables 5 and 6 list the weighted
prevalence estimates of visits for dia-
betes care, foot care, eye care, and
dental care in the preceding year
among dentate adults with diabetes.
Given the significant interaction with
sex noted earlier, the prevalence esti-
mates for men (Table 5) are listed

separately from women (Table 6).
Among both sexes, the prevalence of
a diabetes care visit was highest and
the prevalence of a dental care visit
was lowest.

In general, the disparities for
dental care visits were greater than
they were for other health care visits.
Among men (Table 5), 21.4 percent-
age points separated the prevalence
of a dental care visit for non-
Hispanic White adults with diabetes
(representing the highest value)
from that of non-Hispanic Black
adults with diabetes (representing
the lowest value). By contrast, the
disparity between highest and lowest
values for diabetes care visits, foot
care visits, and eye care visits were
notably lower. There was also a
greater disparity for dental care visits

Table 2
Weighted Prevalence and Crude Odds of a Dental Care Visit in the Preceding Year among Dentate Adults

Aged �25 Years, by Selected Characteristics: United States, 2003 (n = 24,189)

Characteristic Percentage (95% CI) Crude OR (95% CI) Wald-F P-value

Overall 67.5 (66.7-68.3) – –
Diabetes status

With 60.7 (57.7-63.6) 0.72 (0.64-0.83) <0.01
Without 68.0 (67.2-68.8) Reference –

Age (years)
25-44 63.9 (62.9-65.0) 0.70 (0.64-0.77) <0.01
45-64 70.5 (69.3-71.6) 0.95 (0.86-1.04) 0.27
�65 71.6 (69.8-73.2) Reference –

Sex
Male 63.7 (62.6-64.9) 0.72 (0.67-0.77) <0.01
Female 71.0 (70.0-71.9) Reference –

Race/ethnicity
Hispanic 50.3 (48.2-52.4) 0.40 (0.36-0.44) <0.01
Non-Hispanic other* 64.6 (61.2-67.9) 0.72 (0.62-0.84) <0.01
Non-Hispanic Black 58.8 (56.8-60.8) 0.56 (0.51-0.62) <0.01
Non-Hispanic White 71.7 (70.8-72.6) Reference –

Poverty status
<100% FPL 42.8 (40.7-44.9) 0.19 (0.17-0.21) <0.01
100-199% FPL 51.2 (49.1-53.3) 0.26 (0.24-0.30) <0.01
200-299% FPL 64.0 (62.1-65.9) 0.45 (0.40-0.50) <0.01
300-399% FPL 69.7 (67.8-71.6) 0.58 (0.52-0.65) <0.01
�400% FPL 79.9 (78.8-81.0) Reference –

Education level
<12 years 44.1 (42.1-46.2) 0.25 (0.23-0.27) <0.01
12 years 62.0 (60.7-63.3) 0.51 (0.48-0.55) <0.01
>12 years 76.1 (75.3-77.0) Reference –

Private health insurance
No 45.7 (44.4-47.0) 0.27 (0.25-0.29) <0.01
Yes 75.7 (74.9-76.5) Reference –

Note: Persons with unknown diabetes status, dental care visit history, education level, and private health insurance status were excluded from the
analysis.
* Includes “Asian only,” “American Indian/Alaska Native,” and “race group not releasable” categories.
CI, confidence interval; OR, odds ratio; FPL, federal poverty level.
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across poverty status categories
(range = 32.1 percentage points for
dental care visits), across education
level categories (range = 28.6 per-
centage points for dental care visits),
and across private health insurance
status categories (range = 23.3 per-
centage points for dental care visits)
than there was for the other types
of health care visits. For women
(Table 6), the same pattern of dis-
parities existed. Specifically, across
race/ethnicity, poverty status, educa-
tion level, and private health insur-
ance categories, the disparity was
greater for dental care visits than it
was for any of the other diabetes-
related health care visits.

Discussion
According to the Healthy People

2010 midcourse review of the diabe-

tes focus area, the nation has lost
ground regarding its objective for
annual dental care visits among
those with diagnosed diabetes (22).
Between 1997 and 2003, the preva-
lence of an annual dental care visit
among persons aged 2 years or older
has decreased by 27 percent. This
movement away from the 2010
target was particularly surprising,
given the Centers for Disease Control
and Prevention’s (CDC) recommen-
dation that persons with diabetes
should have their teeth cleaned and
checked at their dental office at least
once every 6 months (23). The Ameri-
can Diabetes Association (ADA) has
also encouraged persons with diabe-
tes to have a complete diabetes care
plan that includes caring for one’s
teeth and visiting the dentist at least
two times per year (24).

In light of the said recommenda-
tions by the CDC and the ADA, one
might have expected dental care visit
rates for dentate adults with diabetes
to be at least as high as those for
dentate adults without diabetes,
and preferably higher. According to
the findings in this report, however,
the dental care visit rate for den-
tate adults with diabetes was never
higher. In fact, contrary to the
said recommendations, this report
showed that dentate women with
diabetes were significantly less likely
to have had a dental care visit than
were dentate women without dia-
betes, even after controlling for rel-
evant covariates.

Explaining why dental care visit
rates among dentate adults with
diabetes would be similar to rates
among dentate adults without diabe-

Table 3
Weighted Prevalence of a Dental Care Visit in the Preceding Year among Dentate Adults Aged �25 Years,

by Selected Characteristics, Diabetes Status, and Sex: United States, 2003 (n = 24,189)

Characteristic

Diabetes status

With diabetes Without diabetes

Male Female Male Female

Weighted % (95% confidence interval)

Overall 64.0 (60.0-67.9) 57.2 (53.0-61.2) 63.7 (62.5-64.9) 71.9 (70.9-72.8)
Age (years)

25-44 54.7 (44.3-64.6) 45.0 (35.8-54.5) 58.8 (57.1-60.4) 69.6 (68.2-70.9)
45-64 63.4 (57.4-69.0) 58.9 (53.1-64.6) 68.1 (66.2-69.9) 74.4 (72.8-75.9)
�65 68.7 (61.8-74.9) 61.2 (54.8-67.3) 71.7 (68.6-74.5) 73.4 (71.3-75.5)

Race/ethnicity
Hispanic 52.0 (41.4-62.4) 42.5 (33.2-52.4) 45.6 (42.6-48.6) 55.7 (53.0-58.3)
Non-Hispanic other* 57.8 (38.1-75.2) 30.1 (15.2-51.0) 61.3 (55.4-66.8) 69.8 (64.7-74.4)
Non-Hispanic Black 47.3 (36.8-58.1) 59.4 (51.3-67.0) 54.5 (51.2-57.7) 63.2 (60.5-65.9)
Non-Hispanic White 69.6 (64.7-74.1) 60.3 (55.1-65.4) 68.2 (66.9-69.5) 75.8 (74.7-76.9)

Poverty status
<100% FPL 42.2 (29.0-56.6) 42.3 (34.2-50.7) 36.3 (32.6-40.1) 47.5 (44.7-50.3)
100-199% FPL 44.6 (35.9-53.6) 46.5 (37.8-55.4) 45.7 (42.5-49.0) 56.6 (54.0-59.1)
200-299% FPL 68.3 (57.5-77.3) 62.2 (50.1-72.9) 58.1 (55.1-61.1) 69.3 (66.9-71.6)
300-399% FPL 67.4 (54.7-78.0) 59.7 (44.6-73.2) 65.0 (62.0-67.9) 74.9 (72.3-77.4)
�400% FPL 75.2 (68.9-80.6) 73.7 (64.5-81.2) 76.0 (74.4-77.5) 84.5 (83.1-85.8)

Education level
<12 years 45.5 (36.9-54.5) 43.4 (36.6-50.5) 40.4 (37.5-43.2) 47.9 (44.9-50.8)
12 years 54.1 (46.1-61.9) 54.2 (46.8-61.3) 57.6 (55.6-59.5) 67.1 (65.5-68.7)
>12 years 75.6 (70.5-80.0) 67.3 (61.5-72.6) 72.7 (71.3-74.0) 79.8 (78.6-80.8)

Private health insurance
No 47.6 (41.1-54.1) 38.3 (33.0-43.9) 40.8 (38.8-42.9) 50.7 (48.8-52.6)
Yes 72.3 (67.5-76.6) 69.7 (64.7-74.3) 71.9 (70.7-73.1) 79.7 (78.7-80.7)

Note: Persons with unknown diabetes status, dental care visit history, education level, and private health insurance status were excluded from the
analysis.
* Includes “Asian only,” “American Indian/Alaska Native,” and “race group not releasable” categories.
FPL, federal poverty level.
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tes might be explained by a number
of factors, including knowledge
of the diabetes–periodontitis link. If
dentate adults with diabetes were
unaware that they were at increased
risk for periodontitis, they would not
seek out dental care services at a
greater rate. Persons with diabetes
would be unaware of the diabetes–
periodontitis link if they never
received the information or did not
understand the information when it
was provided.

Another hypothesis explaining
similar dental care visit rates among
dentate adults with and without
diabetes involves barriers to care.
Moore and colleagues (25) found
that cost was a more significant, self-
perceived barrier to dental care ser-
vices for those with diabetes than it
was for those without diabetes.
Perhaps adults with diabetes believe

they have less discretionary income
than do adults without diabetes, or
perhaps those with diabetes place
dental care lower on a list of health
care spending priorities. In addition,
it may be more difficult for adults
with diabetes, who have limited
income, to access specialty care from
periodontists.

There were a number of similari-
ties between the results in this report
and those of Tomar and Lester (12).
Both reports showed that dentate
adults with diabetes were signifi-
cantly less likely than those without
diabetes to have had a dental care
visit in the preceding year. In addi-
tion, both reports showed that there
was a greater disparity for dental
care visits between those with high
and low socioeconomic status. The
dental care visit findings reported by
Eke and colleagues (13) were also

similar to our findings, although spe-
cific comparisons were not possible
because Eke and colleagues included
a younger age group.

Explaining why dentate women
with diabetes would be significantly
less likely to visit a dentist than
would dentate women without dia-
betes is difficult. Perhaps women
with diabetes, more so than men,
equated prior negative experiences
with reasons to avoid the dentist. For
instance, a person with diabetes
who also has periodontitis may have
equated dental visits with uncomfort-
able periodontal therapy. This expla-
nation is feasible because women are
generally more likely to visit a dentist
(26) and may be more familiar with
this potentially uncomfortable treat-
ment than would men. In addition,
women may have had more com-
peting demands than men, such as

Table 4
Weighted Adjusted Odds of Having a Dental Care Visit in the Previous Year among Dentate Adults Aged

�25 Years, by Selected Characteristics and Sex: United States, 2003 (n = 24,189)

Characteristic

Male Female

Adjusted OR (95% CI)* Wald-F P-value Adjusted OR (95% CI)* Wald-F P-value

Diabetes status
With 0.97 (0.80-1.18) 0.79 0.63 (0.53-0.76) <0.01
Without Reference Reference Reference Reference

Age (years)
25-44 0.49 (0.42-0.57) <0.01 0.64 (0.57-0.73) <0.01
45-64 0.61 (0.52-0.71) <0.01 0.70 (0.62-0.80) <0.01
�65 Reference Reference Reference Reference

Race/ethnicity
Hispanic 0.82 (0.71-0.94) 0.01 0.89 (0.77-1.03) 0.13
Non-Hispanic other* 0.79 (0.62-1.02) 0.07 0.77 (0.60-0.99) 0.04
Non-Hispanic Black 0.75 (0.64-0.88) <0.01 0.88 (0.77-1.01) 0.07
Non-Hispanic White Reference Reference Reference Reference

Poverty status
<100% FPL 0.44 (0.36-0.55) <0.01 0.41 (0.34-0.49) <0.01
100-199% FPL 0.49 (0.41-0.59) <0.01 0.41 (0.35-0.48) <0.01
200-299% FPL 0.64 (0.55-0.74) <0.01 0.54 (0.46-0.63) <0.01
300-399% FPL 0.72 (0.62-0.83) <0.01 0.63 (0.52-0.76) <0.01
�400% FPL Reference Reference Reference Reference

Education level
<12 years 0.46 (0.40-0.54) <0.01 0.45 (0.39-0.53) <0.01
12 years 0.63 (0.57-0.70) <0.01 0.64 (0.58-0.71) <0.01
>12 years Reference Reference Reference Reference

Private health insurance
No 0.44 (0.39-0.50) <0.01 0.44 (0.40-0.50) <0.01
Yes Reference Reference Reference Reference

Note: Persons with unknown diabetes status, dental care visit history, education level, and private health insurance status were excluded from the
analysis.
* Includes “Asian only,” “American Indian/Alaska Native,” and “race group not releasable” categories.
OR, odds ratio; CI, confidence interval; FPL, federal poverty level.
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caring for a child or an aging parent.
Additional research is warranted.

This report also showed that, of
the four types of health care visits,
dentate adults with diabetes were
least likely to have visited a dentist
than they were to have had a diabe-
tes care, foot care, or eye care visit.
One possible explanation for this
finding is the ease of referring for
treatment services such as eye and
foot care within the medical care
system versus the difficulty of refer-
ring for dental services outside of the
medical system. A physician may
also be more comfortable testing for
nervous system disease of the foot or
diabetic retinopathy than he or she is
to examine for periodontitis or other
oral conditions.

This report also showed that
socioeconomic disparities were more
exaggerated for dental care visits
than they were for any of the other

health care visits. One likely explan-
ation is the existence of safety net
programs for low-income adults
in the medical care system versus
the relative lack of such programs in
the dental care system. In medicine,
Medicaid and Medicare provide ben-
efits for those who cannot otherwise
afford medical care. In dentistry,
Medicaid and Medicare currently
provide few benefits for adults
(27,28). Furthermore, adults who are
fortunate enough to reside in states
that provide Medicaid dental ben-
efits may find it difficult to locate
dentists who are willing to accept
Medicaid patients into their practices
(29,30).

Disparities across different racial
and ethnic groups were also more
exaggerated for dental care visits
than they were for the other health
care visits. Given the close correla-
tion between race/ethnicity and

socioeconomic status in the United
States, this disparity was also likely
explained by the availability of safety
net programs and access to practitio-
ners, among others.

This analysis had at least three
limitations. The first limitation was
the lack of a dental insurance
variable. Although poverty status is
highly correlated with insurance cov-
erage, having dental insurance is a
stronger determinant of dental visits
and might have served as a more
useful covariate in the multivariable
analyses. The second limitation was
the inability to characterize the ser-
vices that were completed during
each dental visit. It is possible that
some of the adults with diabetes who
visited a dentist did not receive peri-
odontal evaluation and/or treatment
during the appointment. If this sce-
nario occurred, then the disparity in
receipt of treatment between adults

Table 5
Weighted Prevalence of a Health Care Visit for Dentate Men with Diabetes Aged �25 Years, by Selected

Characteristics and Type of Health Care Visit: United States, 2003 (n = 710)

Characteristic

Visited a medical care
provider for diabetes care

Visited a medical care
provider for foot care

Visited a medical care
provider for eye care

Visited a dental provider
for dental care

Weighted % (95% confidence interval)

Overall 82.0 (78.4-85.1) 72.6 (68.3-76.5) 67.8 (63.6-71.8) 64.4 (60.2-68.4)
Age (years)

25-44 78.6 (67.2-86.8) 65.7 (53.2-76.4) 52.4 (40.8-63.8) 54.4 (44.2-64.2)
45-64 83.0 (77.8-87.2) 72.7 (66.7-78.0) 66.0 (59.6-71.9) 64.1 (58.0-69.7)
�65 82.1 (76.1-86.8) 75.3 (69.0-80.7) 76.6 (70.2-81.9) 69.1 (62.0-75.4)

Race/ethnicity
Hispanic 83.1 (74.5-89.2) 67.0 (57.1-75.6) 59.2 (49.4-68.4) 52.4 (41.8-62.8)
Non-Hispanic other* 81.6 (59.3-93.1) 75.4 (56.4-87.9) 74.2 (53.8-87.7) 57.8 (37.1-76.1)
Non-Hispanic Black 86.5 (78.4-91.8) 85.0 (76.2-90.9) 69.5 (58.3-78.8) 48.4 (37.3-59.7)
Non-Hispanic White 81.0 (76.2-85.0) 71.0 (65.7-75.8) 68.5 (63.4-73.2) 69.8 (64.7-74.4)

Poverty status
<100% FPL 80.8 (67.0-89.7) 68.5 (54.8-79.6) 60.7 (47.9-72.1) 43.1 (28.9-58.6)
100-199% FPL 81.0 (71.1-88.1) 78.1 (67.2-86.1) 62.7 (52.2-72.1) 43.4 (34.5-52.8)
200-299% FPL 84.5 (75.0-90.9) 72.7 (61.3-81.7) 67.4 (57.6-75.8) 69.8 (59.5-78.4)
300-399% FPL 82.4 (72.1-89.4) 82.8 (71.3-90.4) 72.4 (61.4-81.2) 67.2 (54.9-77.6)
�400% FPL 81.3 (74.5-86.5) 67.0 (59.3-73.8) 70.3 (61.7-77.6) 75.2 (68.7-80.6)

Education level
<12 years 78.2 (70.2-84.5) 72.7 (64.1-80.0) 59.2 (50.6-67.2) 47.1 (38.3-56.2)
12 years 83.5 (75.9-89.1) 78.2 (70.4-84.4) 65.1 (56.6-72.8) 53.7 (45.5-61.8)
>12 years 82.6 (77.3-86.9) 69.9 (63.6-75.5) 72.2 (66.5-77.3) 75.7 (70.5-80.2)

Private health insurance
No 77.1 (79.5-88.1) 72.3 (66.2-77.7) 59.3 (52.2-66.0) 48.6 (41.8-55.4)
Yes 84.3 (71.4-81.9) 72.7 (67.0-77.8) 71.9 (66.7-76.5) 71.9 (67.0-76.4)

Note: Persons with unknown diabetes status, dental care visit history, education level, and private health insurance status were excluded from the
analysis.
* Includes “Asian only,” “American Indian/Alaska Native,” and “race group not releasable” categories.
FPL, federal poverty level.
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with diabetes and adults without dia-
betes might have been greater than
was suggested in this analysis. The
third limitation was the self-reporting
of diabetes status, health care visit
histories, and insurance status, poten-
tially leading to a misclassification
in the analysis. Despite these
limitations, this report provided
estimates that were nationally re-
presentative and it revealed a sig-
nificant interaction for dental care
visits (between diabetes status and
sex) that has not been reported
previously.

In summary, adults with diabetes
may be underutilizing oral health
care services, particularly as it relates
to periodontal health. Until research
explaining this underutilization is
conducted, dentists and other oral
health care providers are urged to
discuss the links between diabetes
and periodontitis with their adult

patients with diabetes. All health care
providers should also remind their
patients with diabetes that they need
to have their periodontal tissues
examined by a dentist regularly. At
a community level, the creation of
health care practitioner networks
(including physicians, dentists, and
other health care providers) for those
with diabetes could also serve to
make referrals easier and more
accountable. In addition, community
clinics could tie the provision of
dental screening examinations to dia-
betes care so that adults with diabe-
tes know their individual risk for
periodontitis. These and other public
health measures would be a wel-
come addition to the care of diabetes
and periodontitis. Given the bidirec-
tional association between diabetes
and periodontal health, policymakers
should remember that lacking access
to dental services for low-income

adults not only affects oral health,
but may also have an indirect impact
on diabetes management and its
complications in the United States.
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