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Abstract
Low-income adults suffer more severe tooth loss and are less likely to have had a dental visit than
their wealthier counterparts. Insurance coverage increases the likelihood of a dental visit, but lower
income older adults are less likely to have dental coverage than those with higher incomes. This is
further complicated for many older workers who face losing health benefits from their employer as
they plan their retirement. The purpose of this article is to consider more closely the relationship of
dental care coverage, retirement, and utilization in an aging population, using data from the Health
and Retirement Study (HRS). We estimate dental care use as a function of dental care coverage status,
retirement, and individual and household characteristics. Overall, sixty-six percent of all older adults
had a dental visit during the two year period ending in 2006. Controlling for confounding variables
our logistic regression model shows that fully retired persons are actually more likely to have had a
dental visit than persons who are not retired. These results suggest that the loss of income and dental
coverage associated with retirement may lead to lower use rates but this effect may be offset by other
unobserved aspects of retirement including more available free time leading to an overall higher use
rate. We posit and present a model showing the role of retirement whereby retirement acts as the
independent variable and where income, coverage and free time (unobserved) are intervening
variables.
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Introduction
Approximately three quarters of the elderly report dental symptoms, and half perceive their
dental health as poor or very poor.[1] Low-income adults suffer more severe tooth loss and are
less likely to have had a dental visit than their wealthier counterparts.[2-3] Although the failure
to receive needed care may result in poorer oral health, only 43% of the older adult population
had at least one dental visit during 2004.[2] Overall, forty-eight percent of all older adults had
dental coverage during 2006.[4-5] Insurance coverage increases the likelihood of a dental visit,
but there is an income gradient in coverage such that lower income older adults are less likely
to have dental coverage than those with higher incomes.[4-5] At the time of retirement, many
workers lose health benefits from their employer; a change that is likely to get larger as offers
of retiree benefits fall.[6] Further, Medicare, which nearly universally provides health
insurance to Americans age 65 and older, does not cover routine dental care.[7]

The purpose of this article is to consider more closely the relationship of dental care coverage,
retirement, and utilization in an aging population, using data from the Health and Retirement
Study (HRS). We estimate dental care use as a function of dental care coverage status,
retirement, and individual and household characteristics. Specifically, we calculate national
estimates of the number, percent of the population, and characteristics of those persons age 51
years and above with a dental visit, by dental coverage and retirement status.

Methods
The Health and Retirement Study (HRS) is a nationally representative longitudinal household
survey that interviews individuals over age 50 and their spouses every two years; approximately
20,000 interviews are completed in each survey wave. Administered by the Institute for Social
Research (ISR) at the University of Michigan and sponsored by the National Institute on Aging,
the HRS is useful for the study of aging, retirement, and health among older populations in the
United States.[8-9]1 Each respondent is asked a large battery of questions including
information about demographics; income and assets; physical and mental health; cognition,
family structure and social supports; health care utilization and costs; health insurance
coverage; labor force status and job history; and retirement planning and expectations. Because
of the breadth of data available across health and labor force measures and the large sample of
older Americans, the HRS is the ideal data source for assessing the association between dental
coverage, use, and retirement among an older population.

This analysis focuses on self reports in the HRS of whether or not a person visited the dentist
for dental care at least once during the two-year period prior to the most recent survey in 2006.
Survey respondents are designated as fully retired if at the time of the survey interview they
were not working for pay or self-employed and either (1) said that they were completely retired,
or (2) reported their sole employment status as retired. Individuals are classified as partially
retired if they were not fully retired but report retirement and either working or looking for
work. Individuals not classified as fully or partly retired are designated as in the labor force if
they report working for pay or report their labor force status as working full-time, part-time,

1This analysis uses Early Release data from 2006. These data have not been cleaned and may contain errors that will be corrected in the
Final Public Release version of the dataset.
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or unemployed. Persons are classified as not retired and out of the labor force if they report
being disabled, not in the labor force or never in the labor force.

Along with calculating the bivariate relationships between dental visits and dental coverage,
retirement status, and other person and household characteristics, we also estimate a logistic
regression model of the association of dental service use with retirement status and dental
coverage, controlling for other potentially confounding variables.

The HRS core sample design is a multistage area probability sample of households, so all
estimates and statistics reported were computed taking into account this design with the use of
the software packages SUDAAN and STATA. [10-11]

Results
The 16,911 participants in the 2006 HRS represented 76,367,762 members of the community-
based population age 51 and above in that year, and comprise the study sample. Of these, more
than half of the participants were female (58 percent, N=9,722). Fourteen percent (N=2,349)
of the participants were non-Hispanic Black and 9 percent (N=1,523) were Hispanic. Twenty-
eight percent (N=4,696) of the participants were age 75 or older, 36 percent (N=6,158) were
between the ages of 65 and 74, and 36 percent (N=6,057) were between the ages of 51 and 64.
More than half the sample (52 percent, N=8,877) were classified as fully retired; 10 percent
(N=1,652) as partially retired; 26 percent (N=4,315) as not retired and in the labor force; and
12 percent (N=2,067) as not retired and out of the labor force.

Descriptive Results
Overall, 66 percent of all older adults had a dental visit during the two year period ending in
2006 (Table 1). Figure 1 shows the percent of the population age 51 years and above with a
dental visit in the two year period ending in 2006 by labor force and retirement status. There
was a gradient in the likelihood of use by retirement status; 75 percent of those not retired and
out of the labor force had a dental visit in the previous two years, compared with 71 percent
of those partially retired, 62 percent of the fully retired, and 53 percent of those not retired and
out of the labor force.

Table 1 shows the characteristics of the study sample with a dental visit, by retirement status,
for selected population characteristics. We used z tests to identify differences in use rates across
the four groups based on retirement status for a given characteristic. Unless otherwise stated,
all reported results are significant at the .05 level.

Fully Retired Compared to Not Retired In The Labor Force—According to Figure 1,
fully retired persons are less likely to visit the dentist than non-retired elderly persons still in
the labor force. With few exceptions, this impact of full retirement generally holds across
population subgroups in Table 1. For example, 78 percent of not retired females in the labor
force had a dental visit compared to 63 percent of fully retired females. Significant differences
were not found for persons 75 years and older, Hispanic, non-poor, never graduating from high
school, and without dental coverage. Very rarely were the dental use rate estimates for the fully
retired greater than those of not retired and in the labor force, and in no cases were they
statistically significantly greater.

Fully Retired Compared to Partially Retired—In Table 1, fully retired persons were less
likely than partially retired persons to visit the dentist. This result generally held up across the
population subgroups in Table 1. For example, 73 percent of persons aged 51 to 64 who were
partially retired had a dental visit compared to 64 percent of those fully retired in the same age
group. The subgroup exceptions included Hispanics, all income groups, the single person
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family group, college graduates and those with less than a high school education, the never
married group, and persons with no worse than good self-reported health status. Only for
Hispanics and college graduates did the fully retired have a higher estimated probability of
dental use than the partially retired, but the difference was not statistically significant.

Fully Retired Compared to Non-Retired Out Of Labor Force—Among all elderly
persons, the fully retired were nearly 10 percentage points more likely to visit the dentist than
non-retired persons out of the labor force. This result was also generally widespread across the
population subgroups in Table 1. For example, 42 percent of fully retired black, non-Hispanics
visited the dentist compared to 31 percent in the same race/ethnicity group who were not retired
but out of the labor force. Subgroup exceptions to this general finding occurred among
Hispanics, other non-Hispanics, all but middle income classes, college graduates and less than
high school education, the never married group, those in families of size three or more, persons
with at least good health status, and those without teeth or with dental coverage. Only for other
non-Hispanics, high income and college graduate categories was the estimated percentage with
a dental visit greater for those not retired and out of the labor force than the fully retired, but
in no case was the difference statistically significant.

Other Comparisons—Although partially retired persons in Figure 1 had a lower probability
of a dental visit than non-retired persons in the labor force, the difference was only 4 percentage
points. More often than not in the population subgroups in Table 1, the differences in use rates
between these two groups were not statistically significant. The rare exceptions where this
relation did hold up included population groups for females, white non-Hispanics, the widowed
and divorced, and for persons in families other than size two, in excellent or very good health,
without teeth, and with dental coverage. For example, 68 percent of widowed and divorced
persons who were not retired and in the labor force visited the dentist, compared to 60 percent
of partially retired widowed and divorced individuals. In some cases the estimated dental use
rate for the partially retired group was greater than the rate for the not retired and in the labor
force group, such as for persons without dental coverage, but in no case were these differences
statistically significant.

Dental visit rates of the non-retired persons out of the labor force for the overall population in
Figure 1, and generally across all population subgroups in Table 1, were lower than dental use
rates for partially retired persons and those not retired and in the labor force. Other non-
Hispanics, persons in low and middle income categories, and college graduates are the only
subgroups in which this relation did not hold between the not retired in labor force and not
retired out of labor force groups. Between the partially retired and those not retired out of the
labor force, the aforementioned relationship did not hold for Hispanics and for persons in poor
families, without a high school education, and with at least a good self-reported health status.

Looking down the columns of Table 1, we observe differences in dental use rates within each
category of person and household characteristics that are generally independent of retirement
status. Particularly strong influences on dental use are found within categories for race/
ethnicity, income, education, health status, edentulous status, and dental coverage that persisted
regardless of retirement status. For example, in the full population non-Hispanic whites were
more likely to have a dental visit (70 percent) than were Hispanics (48 percent) or non-Hispanic
blacks (47 percent). Use rates increased with both increased income and education, and
individuals in excellent health, not edentulous, and with dental insurance coverage were more
likely than those in poorer health, edentulous, and without coverage, respectively, to have a
dental visit.
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Logistic Regression Results
The complex relationships between characteristics suggests that a better understanding of the
association between retirement and dental utilization can be obtained using a multivariate
model. Table 2 presents the results of a logistic regression model that controls for confounding
factors that could influence the observed association between retirement and dental use.
Adjusted odds ratios of the probability of having a dental visit during the two year period ending
in 2006 are shown. To help interpret the table, the odds ratio estimate for females of 1.593
indicates that the odds of an elderly female having a dental visit are nearly 60 percent greater
than the odds of an elderly male after adjusting for other covariates, where the odds are defined
as the probability of a dental visit divided by the probability of not having a dental visit.

Non-Retirement Status Effects—In Table 2, the odds of having a dental visit were higher
for individuals who were female and 65 and older compared to males and persons under 65,
respectively. The odds of having a dental visit were lower for widowed or divorced minority
persons in middle or lower income groups, without a college degree, in families of size three
or more, without teeth and dental coverage, and in good, fair, or poor self-reported health
compared to respective married, white non-Hispanics in high income groups with a college
degree, living in a single person family, not missing their teeth, with dental coverage, and in
excellent or very good health. For example, the odds of an individual without a high school
degree having a dental visit are less than one third the odds for a college graduate. Without
dental coverage, the odds of having a dental visit are less than half the odds of an individual
with coverage.

Retirement Status Effects—Interestingly, controlling for covariates with strong influences
on dental use and highly correlated with retirement status, such as income and dental coverage,
neutralizes the effect of retirement status on use and even reverses the effect of full retirement
observed above. Persons who are fully retired have estimated odds of having a dental visit that
are 20 percent greater than those of non-retired persons in the labor force. On the other hand,
persons who are partially retired and in the labor force, or who are not retired and out of the
labor force, are no more likely to have a dental visit than non-retired persons who are in the
labor force.

Discussion
The descriptive statistics in Table 1 highlighted the complex relationships that exists between
dental utilization and a range of potential confounders, including age, income, dental coverage,
and retirement. The complexity of these relationships led us to model dental utilization in a
multivariate framework. Some of the differences we observed between the descriptive and
multivariate models were surprising.

Retirement Status Anomaly
The impact of confounding variables in our logistic model on the estimated effect of retirement
status on dental use was unexpected. We found a relatively strong relationship between
retirement and utilization in the descriptive statistics that did not appear once we controlled
for confounders such as income and coverage. We were not surprised that partially retired
individuals in our multivariate model were no more likely to have a visit then the non-retired
individuals in the labor force because the partially retired likely maintain income and coverage
while still attached to the labor force. However, we were surprised that full retirement did not
have a significant impact on use. After testing variants of the model in Table 2 without some
of the confounding variables, we concluded that the effect of full retirement on dental use is
mediated by a loss of income and insurance as well as other unobserved aspects of retirement.
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As one example, retirees may have more free time than those in the labor force, and may
therefore be more inclined to seek dental care.

There appear to be competing effects of the impact of full retirement on the use of dental
services. On one hand, these retirees usually have lower incomes and rates of dental coverage
than before retirement which work in the direction of reducing the likelihood of a dental visit.
[13] On the other hand, retirees may have more time available for dental appointments and
therefore may have an increased likelihood of visiting the dentist. In Figure 2 we illustrate our
analysis of the role of retirement in a model of dental use in which income, coverage and free
time (unobserved) behave as intervening variables. Further study is warranted to determine if
the availability of free time after retirement, or some other mitigating circumstances, cause an
increase in the rate of use among retirees after holding income and coverage constant.

Age Effect Anomaly
When controlling for confounding variables, the age gradient changes, so that persons 65 to
74 and persons 75 and over were more likely to have had a dental visit than those who were
younger. Correlation between age and retirement status suggests that the likely cause of this
unexpected finding stems from controlling for confounding variables such as coverage and
income that purge age of its dominant effect on dental use. What remains is a secondary age
effect that works in the opposite direction and reflects the fact that a growing proportion of
U.S. adults are retaining an increasing number of their teeth throughout their life span. [14]
Accompanying a need for more preventive dental care as the rate of older Americans without
teeth decreases is a relative increase in the need for treatment of coronal and root caries,
periodontal diseases, and inadequate or absent prostheses. [15] Jones et al. (1990) notes that
older Americans may actually have the highest prevalence of caries as a percentage of retained
teeth among all age groups. [16]

Policy Implications
Despite the anomalous age and retirement findings in our logistic model, we conclude from
our study that full retirement accompanied by reduced income and dental insurance coverage
produces lower utilization of dental services. Loss of dental coverage and income are the
driving forces behind this effect as elderly people retire and leave the labor force. Although
there are secondary influences that work in the opposite direction, a policy of providing, at a
minimum, coverage for preventive dental care to Medicare beneficiaries would be highly
effective in promoting dental care and good oral health for our nation's elderly retirees who
might currently lack such coverage.

Limitations
The HRS data are useful, comprehensive, and provide estimates that are nationally
representative. Nonetheless, they do have limitations. Analyses of data from different survey
sources have historically resulted in varied national estimates of dental coverage. The self-
reporting of data, as is done in the HRS, is less accurate than collection by observation. Further,
data available in the HRS do not disaggregate results by benefit plan generosity or show the
extent to which public coverage is included.

Despite some limitations, our results using the HRS appear to comport well with results of
other studies. While data from different survey sources have historically resulted in national
estimates that vary, one-year use rates typically range from forty-three percent with the Medical
Expenditure Panel Survey (MEPS) to sixty-three percent with the National Health Interview
Survey (NHIS).[2,12] The National Health and Nutrition Examination Survey (NHANES) use
rates have ranged from a low of forty-seven percent with NHANES I to fifty-two percent with
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NHANES II and sixty-seven percent with NHANES III.[12] Our results fall within the upper
range of these other surveys, and represent two-year rather than one-year use rates.

Finally, in future research we intend to analyze the effect of retirement on dental use
longitudinally with the HRS data, and to estimate any potential bias in our findings from the
possible influence of dental use on dental coverage or, more technically, from the potential
endogeneity of the dental coverage variable. These are two refinements that go beyond the
scope of our current paper and are best addressed with multiple waves of the HRS data.
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Figure 1. Percent population with a dental visit of persons age 51 years and above for the two year
period ending in 2006 by retirement status, labor force status and retirement extent
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Figure 2. Retirement, Intervening Variables and Dental Utilization
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Table 2
Adjusted odds ratios with 95% confidence intervals for predictors of dental care use during
the two-year survey period ending in 2006, HRS Estimates

95 % WaldConfidence Limits

Population Characteristic Odds Ratio Low High

Age

 51 - 64 Omitted

 65 to 74 1.187 1.048 1.343

 75 and over 1.241 1.093 1.410

Sex

 Male Omitted

 Female 1.593 1.476 1.720

Ethnic/racial Background

 Black Non-Hispanic 0.541 0.465 0.629

 Hispanic 0.766 0.603 0.974

 White Omitted

 Other 0.666 0.499 0.890

Family income by poverty status a

 Poor 0.351 0.283 0.435

 Low income 0.457 0.388 0.537

 Middle income 0.592 0.523 0.672

 High income Omitted

Education

 Some or no School 0.282 0.237 0.335

 High school graduate 0.502 0.436 0.578

 College graduate Omitted

Marital Status

 Married Omitted

 Widowed, Divorced 0.707 0.599 0.833

 Never Married 0.809 0.592 1.106

Family Size

 One Omitted

 Two 0.860 0.730 1.014

 Three or more 0.690 0.583 0.816

Teeth Status

 Has Teeth Omitted

 Has No Teeth 0.124 0.110 0.138

Health Status

 Excellent/Very Good Omitted

 Good 0.743 0.661 0.835

 Fair/Poor 0.565 0.506 0.631

Dental Coverage

 Has Coverage Omitted
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95 % WaldConfidence Limits

Population Characteristic Odds Ratio Low High

 No Coverage 0.444 0.406 0.487

Retirement Status

 Not Retired In Labor Force Omitted

 Fully Retired 1.198 1.034 1.388

 Partially Retired 1.093 0.915 1.306

 Not Retired Out of Labor Force 1.077 0.903 1.284

Source: RAND HRS Data, Version H. Produced by the RAND Center for the Study of Aging, with funding from the National Institute on Aging and
the Social Security Administration. Santa Monica, CA (February 2008).

Note: Reference Groups are indicated by the omitted class for each categorical variable in the table. Sample size is 16,911. Pseudo R2 = 0.25.

a
Where low income refers to persons in families with incomes 101 percent to 199 percent of the poverty line; middle income, 201 percent to 400

percent of the poverty line; and high income, over 400 percent of the poverty line. Poor persons are at or below 100 percent of the poverty line including
persons in families with negative income.
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