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Abstract

OBJECTIVES: To examine changes in tooth loss and untreated tooth decay among older low-
income and higher-income US adults and whether disparities have persisted.

DESIGN: Sequential cross-sectional study using nationally representative data.

SETTING: The 1999 to 2004 and 2011 to 2016 National Health and Nutrition Examination
Survey.

PARTICIPANTS: Noninstitutionalized US adults, aged 65 years and older (N = 3539 for 1999-
2004, and N = 3514 for 2011-2016).

MEASUREMENTS: Differences in prevalence of tooth loss (having 19 teeth or fewer, 8 teeth or
fewer, and no teeth) and untreated decay and mean number of decayed and missing teeth (DMT)
between low- and high-income adults 65 years and older in each survey and changes between
surveys. Adjusted prevalence and count outcomes were estimated with logistic and negative
binomial regression models, respectively. Models controlled for sociodemographic characteristics
and smoking status. Reported findings are significant at £ < .05.

RESULTS: In 2011 to 2016, unadjusted prevalence of having 19 teeth or fewer, 8 teeth or fewer,
no teeth, and untreated decay among low-income adults 65 years and older was 50.6%, 42.0%,
28.6%, and 28.6%, respectively. Multivariate analyses indicated that although most tooth loss

Address correspondence to Susan O. Griffin, PhD, Division of Oral Health, National Center for Chronic Disease Prevention and
Health Promotion, Centers for Disease Control and Prevention, Atlanta, GA 30341. sigl@cdc.gov.

Author Contributions: S.O. Griffin and P.M. Griffin substantially contributed to the acquisition, analysis, and interpretation of data,
and the drafting of the article. C.-H. Li contributed to the acquisition, analysis, and interpretation of data. W.D. Bailey, D. Brunson,
and J.A. Jones substantially contributed to the interpretation of data and drafting of article. All authors substantially contributed to the
concept and design of this study and the critical revision of the article for important intellectual content. The authors would like to
thank Dr. Barbara Gooch for her contribution to the conceptual design of this study.

SUPPORTING INFORMATION
Additional Supporting Information may be found in the online version of this article.

Conflicts of Interest: None of the authors received external financial support for the research and/or authorship of this article.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Griffin et al. Page 2

measures improved between surveys for both income groups, tooth loss among low-income adults
remained at almost twice that among higher-income adults. The disparity in untreated decay
prevalence in 2011 to 2016, 15.2 percentage points (26.1% vs 10.9% for low vs high income) was
twice that in 1999 to 2004, 8.5 percentage points (22.9% vs 14.4% for low vs high income). DMT
decreased for both groups, with lower-income adults having about five more affected teeth in both
surveys.

CONCLUSION: Tooth loss is decreasing, but differential access to restorative care by income
appears to have increased. J Am Geriatr Soc 00:1-6, 2019.
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oral health; disparities; untreated decay; tooth loss

Oral health is essential to quality of life.l Access to preventive and restorative dental care is
critical to maintaining oral health. If left untreated, dental disease will not resolve and can
result in pain, which, in turn, can affect eating, social interaction, and sleep. The World
Bank’s Global Burden of Disease recognized untreated tooth decay, extensive tooth loss, and
severe periodontitis as having a negative effect on health and quality of life.2

An analysis of data from the National Health and Nutrition Examination Survey (NHANES)
in 1999 to 2004 found notable disparities in the prevalence of complete tooth loss and
untreated tooth decay by income among older adults, aged 65 years and older.3 The
percentage of low-income, older adults with no natural teeth, about 40%, was twice that
among higher-income adults. The percentage with untreated decay was also about twice as
high among low-income compared to higher-income older adults. An analysis of 2005 to
2008 NHANES data for adults, aged 50 years and older, also found that low-income adults
were more likely to report food avoidance, pain, embarrassment, and a less satisfying life
due to dental problems than were higher-income adults.? This study also included
information from state reports on the oral health of long-term care residents and home-
limited elderly individuals not likely to be included in NHANES—Ilong-term care residents
and adults unable to leave their home without difficulty (hereon referred to as home limited).
Data from state reports suggested that this population could have substantially higher tooth
loss and untreated tooth decay than community-dwelling adults (ie, older adults who are not
living in long-term care facilities or home limited).

Since the data used in the previous reports were collected, the healthcare system in the
United States has undergone substantial reform. Provisions regarding dental care, however,
largely addressed services for children. Medicare has not covered routine dental care since
its inception in 1965. Many older adults continue to lose dental insurance coverage upon
retirement—the percentage of older adults with any type of dental insurance in 2015
(38.0%) was about half that for working-age adults (72.4%) and children or adolescents
(87.9%).% Recently published reports suggest that increased dental coverage for children and
adolescents may have reaped benefits in terms of notable decreases in untreated decay
among young children® and increased sealant prevalence’” among school-aged children. In
addition, disparities in untreated tooth decay prevalence and sealant prevalence by income
decreased between 1999 to 2004 and 2011 to 2016.
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In this study, we examined prevalence of tooth loss and untreated tooth decay among low-
and higher-income, community-dwelling older adults in 2011 to 2016. We also tested for
changes in these outcomes from 1999 to 2004 and the presence of disparities by income in
both survey periods and persistence over time after controlling for sociodemographic
characteristics and smoking status. We focused on income disparities because this is a
mutable characteristic (ie, it could be addressed by providing dental care subsidies to low-
income older adults). We also examined state reports with information on tooth loss and
untreated tooth decay among home-limited older adults and long-term care residents.

Community-Dwelling Adults

We used sequential cross-sectional, deidentified data for adults, aged 65 years and older,
from NHANES 1999 to 2004 and 2011 to 2016. NHANES is a complex, multistage
probability sample of the noninstitutionalized US population. The survey oversampled
adults, aged 70 years and older in 1999 to 2004, and adults, aged 80 years and older in 2011
to 2016. Visual oral health assessments were conducted in a mobile examination unit by
dentists who were trained prior to and monitored during NHANES data collection to ensure
consistent assessment standards. Information on respondent sociodemographic
characteristics and smoking status was obtained during the NHANES home interview.
NHANES protocols were approved by the National Center for Health Statistics Ethics
Review Board. Additional information on NHANES is available at http://www.cdc.gov/
nchs/nhanes.htm. The total number of adults, aged 65 years and older, who had an oral
health examination was 3539 in NHANES 1999 to 2004, and 3514 in NHANES 2011 to
2016.

We focused on outcomes related to tooth loss and untreated decay. The outcome related to
tooth loss included having 19 teeth or fewer (definition of functional dentition used by
World Health Organization),8 having 8 teeth or fewer (case definition used by Global
Burden of Disease for tooth loss sufficiently severe to cause great difficulty in eating meat,
fruits, and vegetables),2 and having no natural teeth (edentate).

Among dentate older adults, we examined prevalence of untreated decay and mean number
of affected teeth. Because both tooth loss and untreated disease can affect the ability to eat,?
we also examined the mean number of teeth that were either missing or had untreated decay
(DMT) and the mean number of missing teeth (MT). Finally, we examined the mean number
of teeth that had been affected by caries—filled or currently had untreated decay (DFT).

We present crude estimates of outcomes for all older adults and for select characteristics: (1)
age (6574 or 75 years and older), (2) sex, (3) race/ethnicity (non-Hispanic white, non-
Hispanic black, or Mexican American), (4) ratio of family income to federal poverty level
(200% or more or less than 200%), (4) education (more than high school, high school or
high school equivalency diploma, or less than high school), and (5) smoking status (never,
former, or current). We adjusted all outcomes to control for potential differences in the age
distribution among the various characteristics. We used the US 2000 population as the
standard® and used five-year age group. Although adjusted for age, we refer to these
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outcomes as crude to differentiate from findings that controlled for additional
sociodemographic characteristics and smoking status. We used #tests to examine disparities
(absolute difference in outcome between the reference category and other categories of each
characteristic) in 2011 to 2016. The reference category was the group that historically had
better oral health outcomes (ie, age 65-74 years, non-Hispanic white, never smoked, family
income of 200% or greater federal poverty level, and education more than high school).?

For low- and high-income adults, we used a multivariate regression model to examine
changes in outcomes between the NHANES surveys and disparities. We used multivariate
logistic regression models to analyze prevalence outcomes. The main explanatory variables
were survey period (NHANES 1999-2004 or NHANES 2011-2016), income, and
interaction between survey periods. A significant interaction term would indicate changes
over time differed by income or equivalently, and disparities by income varied between
survey periods. To control for potential confounders, we included the following covariates:
age, sex, race/ethnicity, education, and smoking status. To test for differences among count
variables, we used negative binomial regression models that included the same independent
variables. Our criteria for statistical significance was £ < .05. There were 3164 and 3119
older adults in NHANES 1999 to 2004 and NHANES 2011 to 2016 with data for all
independent variables. Analyses were conducted using statistical software that accounts for
the complex sample design of NHANES. Estimates were obtained using the examination
sample weights.

Home-Limited or Long-Term Care Residents

To examine the oral health status of older adults who were home-limited or long-term care
residents, we used information from nine states that had conducted a Basic Screening Survey
(BSS)10 for this population between 2011 and 2016. The BSS was designed to assess
population oral health. The two oral health outcomes common to both the BSS and
NHANES examination component were prevalence of having no teeth and untreated decay.
The criteria for assessing these outcomes were similar for NHANES and BSS, but NHANES
assessments in 1999 to 2004 and 2011 to 2016 were conducted solely by dentists, whereas
the BSS could have been conducted by dentists, dental hygienists, or other appropriate
healthcare workers.

The website of the Association of State and Territorial Dental Directors (ASTDD) provided
a list of states that have conducted a BSS for older adults and the year it was conducted.
Reports for these states were obtained by directly downloading them from the ASTDD
website (https://www.astdd.org/healthy-aging-committee/) or for states without
downloadable reports, with a Google search using the search term “[state name] basic
screening survey older adults.” The authors extracted these reports for the following
information: population sampled (home-limited or long-term care resident, number sampled,
whether findings were representative of state), population characteristics (age, income),
percentage edentate, and percentage with untreated decay (Supplementary Appendix S1).
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RESULTS

Crude Findings (Only Adjusted for Age) for NHANES

Among all older adults in 2011 to 2016, the prevalence of having 19 teeth or fewer, 8 teeth
or fewer, and no teeth was 31.6%, 25.8%, and 17.3%, respectively (Table 1). Prevalences
among low-income adults were at least double those among higher-income adults—50.6%
vs 22.4% for 19 teeth or fewer, 42.0% vs 16.2% for 8 teeth or fewer, and 28.6% vs 10.7%
for no teeth. Disparities of similar magnitude existed by race/ethnicity, education level, and
smoking status.

Prevalence of untreated tooth decay was 15.9% overall, and the mean number of affected
teeth was 0.3 teeth (Table 1). There were again notable disparities in prevalence and mean
number of teeth with untreated decay by income, race/ethnicity, education level, and
smoking status. Prevalence of untreated decay among low-income older adults (28.6%) was
about three times as high as prevalence among higher-income adults (9.9%), as was mean
untreated decay (0.7 vs 0.2 teeth). Mean MT, DMT, and DFT among all older adults was 6.7,
7.0, and 10.1 teeth, respectively (Table 1). Among low-income adults, mean DMT (10.0) and
mean MT (9.4) were almost twice that among higher-income adults (5.5 and 5.3 teeth,
respectively). Similar disparities were present by race/ethnicity, education, and smoking
status.

Findings for NHANES After Controlling for Sociodemographic and Smoking Status

After controlling for covariates, we found notable improvements between surveys in having
8 or fewer teeth and no teeth for all older adults—declines equaled 6.1 and 5.8 percentage
points, respectively, among low-income adults and 9.7 and 5.3 percentage points,
respectively, among higher-income adults (Table 2). For having 19 teeth or fewer, we could
only detect an improvement among higher-income adults—an 11.9—percentage point
decrease. Lower-income, older adults had significantly higher prevalence of tooth loss in
2011 to 2016—19.1 percentage points higher for having 19 teeth or fewer, 17.8 percentage
points higher for 8 teeth or fewer, and 11.9 percentage points higher for no teeth (Table 2).
The increase in the disparity in having 19 teeth or fewer by income between surveys
approached statistical significance (P=.064).

There were no detectable changes in untreated tooth decay prevalence for either low- or
higher-income adults. The disparity by income, however, increased from 8.5 percentage
points (22.9%-14.4%) in 1999 to 2004 to 15.2 points (26.1%-10.9%) in 2011 to 2016
(Table 2). Similarly, the disparity in the mean number of decayed teeth increased from 0.12
to 0.27 teeth between surveys. Both mean MT and mean DMT decreased by about 2.5 and
3.5 teeth, respectively, for low- and higher-income adults between surveys. In both surveys,
low-income adults had about five more MT and DMT compared to higher-income adults. In
contrast to findings for MT and DMT, DFT increased by about one tooth for both income
groups, with higher-income adults having about three more affected teeth than did lower-
income adults.
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State BSS Reports: Home-Limited or Long-Term Care Residents

Almost all of the BSS reports (Supplementary Appendix S1) included in our analysis were
intended to be representative of adults living in long-term care or assisted living facilities or
who were home limited. The percentage of vulnerable adults who were edentate ranged
from 25.0% to 42.9% (median = 32.5%; Table 3). By comparison, among the NHANES
sample, 17.3% of all older adults were edentate (Table 1). Older adults, aged 75 years and
older, had higher edentulism than adults aged 65 to 74 years (22.5% and 13.0%,
respectively; Table 1). The percentage of older adults with untreated decay in the state
reports ranged from 25.3% to 53.0% (median = 40.0%; Table 3). Among the NHANES
sample, untreated decay prevalence was 15.9% for adults aged 65 years and older, 15.4% for
adults aged 65 to 74 years, and 16.5% for adults aged 75 years and older (Table 1).

DISCUSSION

Older adults are retaining more of their natural teeth. After controlling for covariates, the
prevalence of edentulism decreased by over five percentage points between surveys for both
low- and higher-income adults. Decreases in severe tooth loss (having fewer than 8 teeth)
were even greater—6.1 and 9.7 percentage points for low- and higher-income adults,
respectively. The decrease in tooth loss between 1999 to 2004 and 2011 to 2016, especially
among adults aged 65 to 74 years (born between 1925 and 1939 and between 1937 and 1951
in NHANES 1999-2004 and 2011-2016, respectively) likely reflects lower rates of dental
disease and tooth extraction that began in the 1950s and 1960s. Over 35% of the US
population received fluoridated water by 1965, and about 50% by 1975.11 Fluoride
toothpaste was introduced in the United States in the mid-1950s and widely marketed over
the following decades.12 Based on the availability of fluoride, more persons in the 2011 to
2016 survey would have received the benefits of fluoride as adolescents or young adults
when compared to the 1999 to 2004 sample. Other factors that could have contributed to
decreases in tooth loss include: more positive patient and practitioner attitudes toward
prevention measures, advances in dental technology leading to more treatment options (eg,
introduction of high-speed handpiece/drill),13 regular use of dental services as affluence,
employer-based dental insurance, reduced smoking rates since 1965 (a major risk factor
for periodontal diseasel®), and an increase in educational levelsl® (which occurred after
World War 1117).

The trend in decreased tooth loss among older adults can result in improved quality of life.
Typically, a minimum of 20 teeth with 9 to 10 pairs of contacting units is necessary for
chewing efficiency.1® Reduced chewing efficiency can limit food choices, which, in turn, can
result in poorer dietary choices and weight loss or obesity.3 Extensive tooth loss without
suitable replacements may also detract from physical appearance and impede speech—
factors that can lead to restricted social contact, inhibited intimacy, and lower selfesteem.!
Many low-income adults, however, still experience profound tooth loss—50.6% do not meet
the World Health Organization definition for functional dentition and 42% have tooth loss
sufficiently severe to be classified by the Global Burden of Disease as having major
difficulty in eating meats, fruits, and vegetables. Large numbers of racial/ethnic minorities
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(non-Hispanic black and Mexican American adults), less educated, and current smokers also
lack functional dentition and experience severe tooth loss.

Decreased tooth loss presents different challenges as older adults with teeth remain at risk
for the two most common dental diseases (caries and periodontitis). Though not statistically
significant, our analysis found a slight decrease in the prevalence of untreated decay among
higher-income adults and a slight increase among low-income adults. The difference in the
trends by income, 6.7 percentage points, however, was statistically significant. Left
untreated, caries can progress, resulting in infection, pain, and loss of function. At present,
there is a limited safety net to provide dental care to low-income, older adults. Medicare
does not cover routine dental services, and in only 16 states and the District of Columbia
does Medicaid offer comprehensive dental services to adults.® The difference in the
direction of the change of untreated decay between surveys by income that we found
corresponds to trends in the percentage of older adults with private and public dental
insurance coverage in 1999, 2004, 2011, and 2015—21.1%, 23.8%, 26.1%, and 28.0%,
respectively, with private insurance and 10.1%, 10.4%, 9.7%, and 10.5%, respectively, with
public insurance.>

This analysis of NHANES data had several strengths. It used a nationally representative
survey with dentists whose assessments using a standard protocol were determined to be
reliable. The oversampling of older adults in both surveys also increased the reliability and
precision of estimated outcomes in this analysis. One limitation is that although the data
from state reports used a standardized protocol to assess the oral health of vulnerable adults,
examiners were not calibrated across all states and in a few states turned into a convenience
sample because of high nonresponse rates. The intended sample of vulnerable adults also
differed by state (eg, residents of long-term care facilities vs assisted living). Nevertheless,
we found that vulnerable adults had consistently higher levels of tooth loss and untreated
decay than community-dwelling adults. Better integration of oral health into medical care
could help improve the oral health of vulnerable older adults. A 2011 Institute of Medicine
report?0 recommended that nondental healthcare professionals take a more active role in the
dental care of older adults living in long-term care facilities. The report found that with
proper training, nurses, nursing assistants, and other healthcare workers could assess risk
and screen for common oral conditions, educate residents about how to prevent oral diseases
(eg, daily brushing with fluoride toothpaste), and deliver preventive services (eg, fluoride
varnish). Curricula on oral health that include a geriatric component designed for medical
providers are now available on the Association of American Medical Colleges’ MedEdPortal
curricular repository?! and on the Smiles for Life (an oral health curriculum for medical
professionals?2) website.

In conclusion, we found that although tooth loss largely decreased in all groups of older
adults, disparities between low- and higher-income adults persisted. The improvement in
tooth retention offers new challenges as untreated decay among all older adults has not
decreased and indeed among low-income older adults has increased relative to their higher-
income counterparts. Vulnerable older adults who are home limited or residing in long-term
care facilities also continue to experience high rates of edentulism and untreated decay.
These findings support the need to increase older adult’s access to dental services. Possible
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approaches include examining the feasibility of providing a safety net that covers routine
dental services, implementing community programs to increase access to preventive dental
care, better integrating dental and medical care, and developing a comprehensive strategy to
provide routine dental care to home-limited and long-term care residents.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGMENTS

The findings and conclusions in this report are those of the authors and do not necessarily represent the official
position of the Centers for Disease Control and Prevention.

Sponsor’s Role: None.

REFERENCES

1. Oral Health in America: A Report of the Surgeon General. Rockville, MD: US Department of
Health and Human Services, National Institute of Dental and Craniofacial Research, National
Institutes of Health; 2000.

2. Marcenes W, Kassebaum BE, Flaxman A, Naghavi M, Lopez A, Murray CJ. Global burden of oral
conditions in 1990-2010: a systematic analysis. J Dent Res. 2013;92(7):592-597. [PubMed:
23720570]

3. Dye BA, Tan S, Smith V, et al. Trends in oral health status: United States, 1988—1994 and 1999—
2004. Vital Health Stat. 2007;11(248):1-92.

4. Griffin SO, Jones JA, Brunson D, Griffin PM, Bailey WD. Burden of oral disease among older
adults and implications for public health priorities. Am J Public Health. 2012;102(2):411-418.
[PubMed: 22390504]

5. Manski RJ, Rohde F. Dental Services: Use, Expenses, Source of Payment, Coverage and Procedure
Type, 1996-2015: Research Findings No. 38. Rockville, MD: Agency for Healthcare Research and
Quality; November 2017. https://meps.ahrg.gov/data_files/publications/rf38/rf38.pdf Accessed June
13, 2018.

6. Dye BA, Mitnik GL, lafolla TJ, Vargas CM. Trends in dental caries in children and adolescents
according to poverty status in the United States from 1999 through 2004 and from 2011 through
2014. J Am Dent Assoc. 2017; 148(8):550-565. [PubMed: 28619207]

7. Griffin SO, Wei L, Gooch BF, Weno K, Espinoza L. Vital signs: dental sealant use and untreated
tooth decay among U.S. school-aged children. MMWR Morb Mortal WKkly Rep. 2016;65(41):1141-
1145. [PubMed: 27764075]

8. Recent Advances in Oral Health. Geneva, Switzerland: World Health Organization; 1992:16-17
WHO Technical Report Series No. 826.

9. Klein RJ, Schoenborn CA. Age Adjustment Using the 2000 Projected U.S. Population. Healthy
People Statistical Notes, No. 20. Hyattsville, MD: National Center for Health Statistics; 2001.

10. Association of State and Territorial Dental Directors. Basic screening surveys: an approach to
monitoring community oral health, older adults. http://www.prevmed.org/wp-content/uploads/
2013/11/BSS-SeniorsManual.pdf. Accessed June 13, 2018.

11. Division of Oral Health, National Center for Chronic Disease Prevention and Health Promotion.
Community water fluoridation. https://www.cdc.gov/fluoridation/statistics/fsgrowth.htm/.
Accessed June 13, 2018.

12. Department of Health, Education, and Welfare (US), Food and Drug Administration (US).
Anticaries drug products for over-the-counter human use establishment of a monograph: notice of
proposed rulemaking. Fed Regist. 1980;45(62):20666—20691. To be codified at 21 C.F.R. Part 355.

J Am Geriatr Soc. Author manuscript; available in PMC 2021 March 16.


https://meps.ahrq.gov/data_files/publications/rf38/rf38.pdf
http://www.prevmed.org/wp-content/uploads/2013/11/BSS-SeniorsManual.pdf
http://www.prevmed.org/wp-content/uploads/2013/11/BSS-SeniorsManual.pdf
https://www.cdc.gov/fluoridation/statistics/fsgrowth.htm/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Griffin et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Page 9

Ismail Al, Hasson H. Fluoride supplements, dental caries and fluorosis: a systematic review. J Am
Dent Assoc. 2008;139:1457-1468. [PubMed: 18978383]

Wang TW, Asman K, Gentzke AS, et al. Tobacco product use among adults: United States, 2017.
MMWR Morb Mortal WKkly Rep. 2018;67(44):1225-1232. [PubMed: 30408019]

Tomar SL, Asma S. Smoking attributable periodontitis in the United States: findings from
NHANES I11: National Health and Nutrition Examination Survey. J Periodontol. 2000;71(5):743-
751

Gooch BF, Eke PI, Malvitz DM. Public health and aging: retention of natural teeth among older
adults—United States, 2002. MMWR Morb Mortal Wkly Rep. 2003;52(50):1226-1229. [PubMed:
14681595]

The College Board. Trends in higher education—educational attainment over time, 1940-2009.
https://trends.collegeboard.org/education-pays/figures-tables/educational-attainment-over-
time-1940-2009. Accessed December 22, 2018.

Gotfredsen K, Walls AW. What dentition assures oral function? Clin Oral Implants Res.
2007;18(suppl 3):35-45.

American Dental Association Health Policy Institute. Oral health and well-being among Medicaid
adults by type of Medicaid dental benefit. https://www.ada.org/~/media/ADA/Science%?20and
%20Research/HPI/Files/HPIgraphic_0518_1.pdf?la=en. Accessed June 13, 2018.

Institute of Medicine. National Research Council. Improving Access to Oral Health Care for
Vulnerable and Underserved Populations. Washington, DC: The National Academies Press; 2011.
Association of American Medical Colleges. MedEdPortal. Building an oral health in medicine
model curriculum. https://www.mededportal.org/collection/bohc/ Accessed June 13, 2018.
Douglass AB, Maier R, Deutchman M, Douglass JM, Gonsalves W, Silk H, Tysinger JW,
Wrightson AS. Smiles for Life: A National Oral Health Curriculum. 3rd ed. Leawood, Kansas,
USA: Society of Teachers of Family Medicine; 2010. www.smilesforlifeoralhealth.com. Accessed
June 13, 2018.

J Am Geriatr Soc. Author manuscript; available in PMC 2021 March 16.


https://trends.collegeboard.org/education-pays/figures-tables/educational-attainment-over-time-1940-2009
https://trends.collegeboard.org/education-pays/figures-tables/educational-attainment-over-time-1940-2009
https://www.ada.org/~/media/ADA/Science%20and%20Research/HPI/Files/HPIgraphic_0518_1.pdf?la=en
https://www.ada.org/~/media/ADA/Science%20and%20Research/HPI/Files/HPIgraphic_0518_1.pdf?la=en
https://www.mededportal.org/collection/bohc/
http://www.smilesforlifeoralhealth.com

Page 10

Griffin et al.

oz 80 9TT 80801 ;€080 gra)eee el gey (Ge)e9s  (9) 665 T )
snyels Bupjows
(00 zo (90usI8yal)
(o) v1T (zo)gs (zo)es s &1 LT (tnes nDegst (Envee 10042 Y1y uey 310
0) 68 ;€058 €0 T8 ;T 70 ;e 88t et [(edrte (92) 18 100y9s UBIH
ma.e 79 m@.e TTT m@.e €01 m:.e L0 ma.mv 8'0e m:.mv 8've m@.u €Lly ms.mv L'vS 00Ugs UBIY UeL SS9
uolyeonp3
(zo) g1t (zo)ss (zoes (00)zo (€1)6'6 (et zot  Wwneor (@Dvee (souBI9g81) 9%6002=
mAm.e S m@.ov 00T ma.e 7’6 m:.e L0 ma.mv 9'82 ma.: 9'82 ma.u 0Zy mAN.NV 9'0S %002>
[ELE]]
Auanod [elapay 03 aw0dUl oY
(zo) Tttt (z0)o9 (zo)8g (0o eo (eT)¥er (21)zst (BT zez (r1)6Se (souBIRgRl) BUYM HN
ma 0)8'G ma 0)8'6 ma 0)68 mAN.ov 0T ma.mv 6'GE 1) 19T mad 082 mp.mv 26 v-I
ma 0TS m@.e 6'TT m@.e Tl ms.ov L0 mﬁm.mv 162 m:.mv L'0g ma.u 16y ma.mv €09 08I0 HN
Anoiuye/aoey
o) ot (€069 (€0) 59 ;000 SO o8t @nrir nrse  @neoe (sousiayal) sfe
@o) oot €012 (€0) 89 ©0ko Eneyt Eneor (N6 (g6 ajewe
X8S
(zo)eot (zo)e's (z0)9og (0o)eo (9'1) ¥'ST (et)oer  (eT)86T  (€T)86C (souasegel) ¥2-59
©0) 66 ma 0)¢8 ma 0)6L ©0) £0 ') §'9T mad 5§22 ma.u zee ms.mv 9'8e oz
A ‘9by
(zo)Tot (zo)oL (o) L9 (0o)eo (z1) 65T (enesr  wnese (@191e [eol
y1eaL pa||i4 pue YeaL Buissiinl pue yeal Buissin (WECTR XSS GlESPT  UIMLBS oL 615 a1s1Is1oRIRYD
pakedaq payeasiun pakedaq pareadiun pakedaq pajeadiun {1001 pareaun
80us|eAdld
vsumm )| P3103Y JO 'ON UBSIN SSO7 Y100 JO ddusjensad

;9702 01 TT0C AsnIng uolyeulwex3 UOHLINN pue YyedaH
[euoneN ‘se1els pallun :SsansLLdeIRy) 19919S AQ ‘19p|O pue SiesA G9 paby s1npy Buowy sanLedsig pue sniels yijesH [ewuaq Jo (s3S) serewnsy
‘T 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Am Geriatr Soc. Author manuscript; available in PMC 2021 March 16.



Page 11

Griffin et al.

'G0" >4 Se dnoub aoualayal WOl JusIBYIp >_E8=_cm_mm

‘S)INpe a¥eIuap papnjoul Ajuo cem_zgo..._NV

'SS0| U100} 8I8A3S 10} UONIUIJSP 9SeD asessiq Jo usping _So_om

‘uonnuUap [euonouny BuiAey 1ou 01 Jus[eAInba sI 1aMmay J0 isa) 6T BulAey 0S ‘810w J0 Y133} OZ BulABY SI UONIIUSP [RUOIIOUNY 10} BLIBILIO UOIRZIUEBIO YijeaH PlIoA

4

‘uonrejndod SN pJepuels 000z 8y 01 (Jap|o 1o sieak og 01 18s dnoub abe wnwixew ay) ‘sdnoib Jesk-g) abe Aq paisnipe sarewnsa __<N.

*91UBdSIH-UOU ‘HN ‘UBOLIBWY UBDIXSIA ‘V-IAl :SUOIBINBIGYY

(e0)vot (€009 (€0 2Ls (€0°0) 62°0 (Ca)kay) totet (G188T  (91)02L2 (s0ualayal) 19NN
(€0) 00T m@ 052 ma 0L ©0) £0 (D) £6T ma 1) 58T m@ 1) 082 ma 1) Tee Jouog
y1eaL pa||id pue YoaL Buissiinl pue yeal Buissin (BEET szo SlRMUSPT  UIBLBS el 615 onsisIoRIRYD
pakedsq paressiun pakeosq pereasiun pakedsq pareanun 41001 pareanun
ddus|ensid

5 IS P10 4O ON UBIA

SS07 Y100/ JO 3dus|enald

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Am Geriatr Soc. Author manuscript; available in PMC 2021 March 16.



Page 12

Griffin et al.

'S0" > T8 0 Wiy Jusapip Apuesyiubis sjewns3

9

"€"0 Uey) Ja1ealB sI 81ewIISe/3S BAIR|8 8SNeIaq d|qeIsun si ajewnsy

g

'G0" >4 1e Jueaniubis swoaul Aq Awredsig

14

"s)npe ajejusp 0} papwi| uofyeindod

&

'SS0| U100} 9J9A3S 10} UOIIUIJSP 9SeD 9seasid Jo uaping _So_oN

‘uonnuap [euonouny Buiaey 1ou 03 JusfeAinba sI 1amay Jo 1aa) 6T BulAey 0s ‘alow 10 Y133} 0z BuiABy SI UORIIUSP [RUORIUN 10} BLISIIO UOIEZIUBBIQ Y|esH v:o>>N

m@.e T0- m:.e 11 mc.ov T1 .%ao_e 0'ST %a.u L9 mﬁm.mv g0~ ms.mv L' m@_mv g9 abueys u sonuedsiq
m@ 07171 ma.e §e- m@.e Ge- R@o.e 10°0- mad re- %a.s €G- mQ.NV 16— @ad 61T~ abueyD
(zo)zs (¥'0) 81T (09Tt (€0°0) S2°0 ()l a4 (€T V8T (9T1) 682 (1) 89 70026667
(zo)ee (e0)es o018 (€0°0) 8T'0 (#'1) 60T (CRIRR (91) 76T (eT) 672 9T0Z-TT02

1ons| Auanod

|eJapa} %002 dWoaul Ajiwe
.QQ 00T ma 0) ¥'z- %G 0)SZ- mso.e 800 m@.mv €€ .an.u 8'G- .%G.NV T9- ma.e 7'G- aBUEyD
w@ 0TS V@ 0) 09T v@ 0) 9'ST 00) 280 vc 1) 622 vp 1) 8°0€ w@ RN % w@ 2) v'er Y00Z=666T
v@_e 19 w@.e 9°€T v@.e zer w@o.e S7'0 &N.NV 192 &Zv 05z vad 0°L€ &m.u (074 9T07-TT02

1ons] Auanod

|e18pa) %00Z> dWoaul Ajiwe

Yeal pa||id pue YeaL Buissin pue Yeal Buissin (NECTR m%owo areuap3 SUseLeS  lpeal 615 onsisIoRIRYD

pakessq peresnun pakessq paresnnun pakedsd pareanun 41001 pajeasIun
ddus|enald

£U93L P31V 40 ON UBIN

S§S07 Y100/ JO ddus|enald

9T0Z 01 TTOZ PUe #00Z 01 666T ASAINS UOITRUIWEXT UOIILIINN PUB YljeaH |euoiieN ‘salels paliun :sniels bupjows
pue sansuslorIRy) d1ydelfowapoldos o Buljjonuo) ‘sieap G9 paby Sinpy Buowy swodu| Ajiwe4 Ag sn1eis yijeaH [eiuaq 4o (s3s) sarewns3

Author Manuscript

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Am Geriatr Soc. Author manuscript; available in PMC 2021 March 16.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Griffin et al.

Table 3.
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Prevalence of Edentulism and Untreated Tooth Decay Among Home-Limited and Long-Term Care Residents:

Nine State Reports With Results From Basic Screening Survey1

State, Year Conducted

% Edentate

% With Untreated Decay Among Dentate

Arkansas, 2012

Connecticut, 20132
Georgia, 2013
Kansas, 2012

Maryland, 2013—20143

Minnesota, 20162

North Carolina, 20152

North Dakota, 20162

Vermont, 2013-2014
Mean

Range

Median

42.9
36.0

28.8
33.0
Not reported

38.5
332
25.0-42.9
32.5

48.6
53.0

25.3
34.0
31.8

40.0

50.0

27.0

48.0
39.7
25.3-53.0
40.0

1 . . .
Values not necessarily representative of state. See Supplementary Appendix S1.

2. . .
Did not report percentages to 1 decimal point.

3. - .
Did not report data for home-limited or long-term care residents.
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