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ABSTRACT

Background: American Indian (Al), Alaska Native (AN), and Native Hawaiian (NH)
populations report higher rates of diabetes, poorer oral health, and fewer dental visits than their
peers. The authors aimed to identify relationships between oral health and dental visits and
diabetes diagnosis among Al, AN, and NH elders. Methods: Data were obtained from a national
survey of Al, AN, and NH elders 55 years and older (April 2014-2017) and included 16,136
respondents. Frequencies and c2 tests were used to assess the relationship between oral health
and dental visits, and diabetes. Results: Nearly one-half of the elders reported receiving a
diagnosis of diabetes (49.2%). A significantly (P < .01) greater proportion of elders with diabetes
reported a dental visit in the past year (57.8%) than those without. Differences (P < .01) were
found between reported diabetes and need for extraction, denture work, and relief of dental pain.
The authors found lower dental visit rates among elders with diabetes who were low income,
older, unemployed, not enrolled in the tribe, lived on the reservation, and had only public
insurance. Conclusions: There is a need to increase oral health literacy and dental visits among
elders with diabetes and, more urgently, a need to focus on providing care for subpopulations
reporting lower visit rates. Practical Implications: Dental providers must serve as a referral
resource for at-risk elders and must work with and educate about the importance of oral health
those who assist tribal elders with diabetes management, including primary care physicians,

certified diabetes educators, nutritionists and dietitians, and public health care professionals.

Key Words: Oral health; American Indian; elder; Alaska Native; Native Hawaiian; aging;
dental; diabetes.



INTRODUCTION

American Indian (Al), Alaska Native (AN), and Native Hawaiian (NH) populations,
regardless of US region or age, report substantial health disparities around rates of diabetes and
oral health care use and treatment need.!”” Researchers exploring the general relationship
between diabetes and oral health have reported a bidirectional adverse relationship.®?

Al and AN people are twice as likely as white people to have diabetes. ® During 2015, the
overall age-adjusted prevalence of diabetes was highest among Al and AN populations compared
with any other race or ethnicity.>* Diabetes was also the fourth leading cause of death for Al
and AN populations in 2017. ¥ For all-race diagnoses, prevalence of diabetes increases with
age.'® In a study on Al and AN elders published in 2018, researchers found that 53.9% of those
who had at least 1 chronic disease reported receiving a diagnosis of diabetes.'® NHs or other
Pacific Islanders have higher rates of diabetes than all other races and ethnicities in Hawaii."8

Al, AN, and NH populations have a history of low oral health care use and poor oral
health. *4 1920 The Centers for Disease Control and Prevention identified the lowest dental visit
rate among Als and ANs (55.9%) compared with any other race or ethnicity. * Similarly, in 2017
researchers reported that NHs had the largest proportion of excess tooth loss. 2° In a 2015 study
of Als and ANs who did have a dental visit, the Indian Health Service, Division of Oral Health
reported that in every age category, Al and AN dental patients reported considerably higher rates
of untreated caries than patients in the United States overall. ** Among US residents, 26% of
those aged 50 through 64 years and 19% of those aged 65 through 74 years had untreated caries
compared with 54% and 45% of Al and AN populations, respectively. ° During 2014 through

2017, 59.9% of Al, AN, and NH elders aged 55 through 64 years reported a dental visit



compared with 49.3% of those 75 years or older. 2 Barriers to care for Al and AN elders include
access, affordability, transportation, historical trauma, and low oral health literacy. %

Al, AN, and NH elder populations are disproportionally represented among people with
diabetes, low oral health care use, and poor oral health. Researchers exploring the general
relationship between diabetes and oral health found a bidirectional adverse relationship.8'? High
blood sugar levels increase a person’s risk of developing dry mouth, caries, gingivitis,
periodontitis, and tooth loss. & % 111222 Unmanaged diabetes can have a direct impact on oral
health, and poor oral health can affect nutrition diabetes management.

The purpose of our study was to better understand the relationship between diabetes and
oral health among Al, AN, and NH elders and to identify any oral health disparities specifically
among those elders with diabetes. Data analysis centered around the following research aims:
identify the relationship between diabetes diagnosis and oral health care visits, explore any
relationship between reported diabetes diagnosis and multiple oral health indicators, and explore
any differences between socioeconomic variables and reported oral health care use among Al,

AN, and NH elders who received a diagnosis of diabetes.

METHODS

The National Resource Center of Native American Aging (NRCNAA) conducted a
survey among Al, AN, and NH elders 55 years and older throughout the United States. 2 This
research received funding from the Administration for Community Living on Aging through the
US Department of Health and Human Services. The purpose of the survey was to collect
information to inform tribes of their community members’ self-reported health and social needs

and to compare them with other villages, tribes, and homesteads nationally. “Self-reported



measures in the Survey of Elders include general health status; activities of daily living; vision,
hearing, and oral health care screenings; health care access; tobacco and alcohol use; weight and
nutrition; social support and housing; demographic characteristics; and social functioning.” 2
The survey data assist tribes. There are also several articles that include findings on

various health conditions using this large dataset. As a result, the survey methodology, inclusion
criteria, sample size, and sample demographic characteristics are the same in each publication.
The following discussion related to participant inclusion and survey procedures might appear in
other publications or on the NRCNAA survey resource page. > 6 More detailed information on

the methodology is available on the NRCNAA research methods page. 3

Participants

In cycle 6 of the survey, which ran from April 2014 through March 2017, there were
27,693 people 55 years or older who were affiliated with 1 of the 267 tribes that agreed to
participate in the survey; 18,134 of the 27,639 eligible elders completed the paper survey (65.6%
response rate). Participants were excluded from analysis if they did not answer either the
question assessing diabetes diagnosis or the question about whether they had been to the dentist
in the past year. After exclusions, researchers analyzed the health status of 16,136 Al, AN, and

NH elders.

Survey Procedures
The Institutional Review Board at the University of North Dakota approved the survey.
The NRCNAA research team also secured a tribal resolution from the Official Tribal Council for

participating sites. The Title VI Nutrition and Caregiving grant program director within each



participating tribe distributed the paper survey among the tribal elders. To be eligible for the
Title VI Nutrition and Caregiving grant, a federally recognized tribe must represent a minimum

of 50 Al, AN, and NH elders. ¢

Variable Selection

Primary variables used in analyses included diabetes diagnosis (yes or no) and dental
visit in the past 12 months (yes or no). Demographic variables included age, health insurance
coverage (yes or no), multiple health insurance coverage (yes or no), type of insurance (public,
private, both), annual income, employment (full-time, part-time, none), education, being an
enrolled member of a federally recognized tribe (yes or no), and residence (residing on a
reservation, trust land, or Indian community or not).

Some variables were modified from their original measure. Age was recoded into the 3
main age groups (55-64 years, 65-74 years, > 75 years). Participants were recorded as having
health insurance coverage if they reported at least 1 type of insurance. Those who reported
having insurance through Medicare, Medicaid, Veterans Health Administration, Indian Health
Service, Alaska Native Health Organization, or Indian Health or Tribal Insurance were grouped
as having public insurance. Education was collapsed from 5 main categories to 3. Oral health
indicators were unmodified. Participants self-reported (yes or no) need for teeth to be restored or
replaced, teeth to be extracted, gingiva treatment, denture work, dental treatment to improve

appearance, and relief of dental pain.



Data Analysis

We used t? tests (P < .05) to assess differences between diabetes diagnosis and dental
visits with regard to several oral health indicators and demographic variables. All data analyses
were conducted using SPSS, Version 25 (SPSS). This was a descriptive, baseline study and more

comprehensive analyses are proposed for future research.

RESULTS

Total sample and demographic characteristics of elders with diabetes

Of the 16,136 Al, AN, and NH elders, 56.5% reported a dental visit in the past 12
months, and 49.2% indicated they had received a diagnosis of diabetes. The greatest proportion
of survey respondents for each demographic category were those aged 65 through 74 years,
reporting an annual personal income of less than $15,000, unemployed, with a high school
diploma only, covered under Tribal Health Insurance, living on a reservation, and identifying as
American Indian. Table 1.

There was a statistically significant difference between reported diabetes diagnosis and
health insurance (P < .01). A greater proportion of elders who were publicly insured reported

receiving a diagnosis of diabetes (50.8%) than those with private insurance (34.3%). Figure 1.

Relationship between diabetes diagnosis and oral health care visit rates
There was a significant difference between receiving a diagnosis of diabetes and whether
a person indicated a dental visit in the past 12 months (P < .01). Among Al, AN, and NH elders

who reported receiving a diagnosis of diabetes, 57.8% reported visiting a dentist in the past year.



The proportion of elders who reported receiving a diagnosis of diabetes and indicated a dental
visit was even slightly greater than the proportion of all Al, AN, and NH elders who reported a

dental visit (56.5%).

Relationship between diabetes diagnosis and multiple oral health indicators

There were no significant differences between receiving a diagnosis of diabetes and need
for teeth to be restored or replaced, gingiva treatment, or dental treatment to improve appearance.
There was a significant difference between receiving a diagnosis of diabetes and identifying a
need for teeth to be extracted (P < .01), denture work (P < .0001), and relief of dental pain (P <

.0001). Figure 2.

Oral health care use and oral health status among Al, AN, and NH elders with diabetes
according to demographic characteristics

Among elders with diabetes, there was a significant difference (P < .01) between dental
visit status and reported need for teeth to be restored or replaced and denture work. Among
elders with diabetes who reported visiting the dentist, 29.6% identified a need for their teeth to
be restored or replaced compared with only 18.7% of those who had not been to the dentist. In
addition, 23.4% of those indicating a dental visit reported the need for denture work compared
with 32.0% of those who had not visited the dentist. There was no significant difference between
dental visit status and the need for teeth to be extracted, gingiva treatment, relief of dental pain,
or treatment to improve appearance.

There were significant differences (P < .01) in the proportions of Al, AN, and NH elders

with diabetes who reported a dental visit in the past 12 months according to age, tribal



enrollment, residence (on or off reservation), employment status, insurance coverage type, and
dual insurance status (Figure 3). For example, 49.1% of Al, AN, and NH elders with diabetes
who had a personal income of less than $5,000 indicated a dental visit in the past 12 months

compared with 77.1% of those with a personal income of $50,000 or more.

DISCUSSION

Al, AN, and NH populations are at increased risk of having both diabetes and low oral
health care use; this is especially true among aging populations.}-61314161921 Researchers also
have reported a strong correlation between poor oral health and low rates of dental visits and
increased risk of developing or receiving a diagnosis of chronic conditions.?*2?2 We recognized
the disparities between oral health and receiving a diagnosis of diabetes among Al, AN, and NH
elders, as well as the allocation of federal resources to address diabetes prevention and
management among Al, AN, and NH populations, and sought to better understand the

relationship between reported oral health and dental visits, and diabetes.

Relationship between receiving a diagnosis of diabetes and dental visit rates and oral health
care needs

More than one-half (57.8%) of Al, AN, and NH elders with diabetes indicated having a
dental visit in the past 12 months. This was considerably greater than the percentage of all Al,
AN, and NH elders, but still lower than the national average for all adults 65 years and older
(64.4%).%° This is a notable finding, given that 2011 data indicated that adults with diabetes were
less likely to have had a preventive dental visit than those without diabetes.?® Data from 2014
reiterated this and researchers noted that dental visits and services of any kind were less frequent

among those with diabetes than among those without.?’



It is likely that, because most Al, AN, and NH elders had tribal insurance (76.4% of
elders with diabetes had tribal insurance), they sought care at integrated health systems. Unlike
the US health care model, the Indian Health Service model commonly colocates medical and oral
health care services. It might be that elders who were receiving care for diabetes had better
dental visit rates than the overall Al, AN, and NH elder population because they were already
seeking and receiving a level of medical care to manage their chronic disease and had the ease of
care management or referral as a result of the colocation of services. Colocating oral health care
and medical care can overcome barriers of time, transportation, not-showing up, and future
mitigating circumstances. Specifically, the elder is already in the diabetes clinic and can be
referred down the hall to see a dental provider, as opposed to scheduling a visit with a dental
provider offsite that requires the elder to again arrange transportation and time off from work.

Of concern among this subpopulation is the 42.3% of elders with diabetes who are at risk
of developing dry mouth, caries, gingivitis, periodontitis, and tooth loss because they indicated
no dental visit in the past year.®® There was a substantial difference between reporting having
received a diagnosis of diabetes and whether they indicated a need for urgent treatments,
including the need for teeth to be extracted, denture work, and treatment to relieve dental pain.
There is disparity and a need to address the oral health of all Al, AN, and NH elders with
diabetes, but an even more imperative need to address oral health in diverse medical settings in
an effort to catch the 42.3% who are not making it into a dental office. This will also require
clear referral relationships with local dental clinics.

Among elders with diabetes, a significantly greater proportion of those who indicated no
dental visit reported a need for denture work (32.0%) than those who had visited a dentist

(23.4%). In addition, a greater proportion of elders with diabetes who also indicated a dental visit
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identified need for restorative care as opposed to extraction. For example, 29.6% of elders with
diabetes who indicated a dental visit understood that they had teeth that needed to be restored
(compared with only 18.7% of those reporting no dental visit). Comparatively, a greater
proportion of elders indicating no dental visit identified a need for a tooth to be extracted than
did those who reported a dental visit. Visiting a dentist provides the opportunity to receive not
only direct primary and secondary preventive services, but oral health education as well. Patients
who visit the dentist are more likely to receive restorations than those who visit less frequently
and use the dental clinic primarily for urgent treatment and extraction. In an effort to prevent the
need for more invasive and urgent dental treatment, community, tribal, and health interventions
must address oral health literacy as well as dental referrals among Al, AN, and NH elders with
diabetes. According to the American Dental Association,28 oral health literacy is the capacity to
obtain, process, and understand information as it relate to basic oral health care needs. Oral
health literacy includes using simple and culturally relevant language to discuss oral health and
oral health care availability, as well as ensuring comprehension of provided content. The
American Dental Association offers several examples and tools for ensuring and increasing oral
health literacy among diverse populations.?®

It is important to prepare medical professionals to assess both oral health literacy and oral
health status among patients with diabetes. Primary care professionals, public health care
professionals, certified diabetes educators, nutritionists, dietitians, community health workers,
and other medical team members who assist tribal elders with management of their diabetes
should receive adequate training and resources in an effort to better prepare them to educate

elders with diabetes about the importance of oral health and regular preventive dental visits.
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Similarly, dental teams have an opportunity to partner with local diabetes management programs
within tribal communities to serve as a clinical and cultural resource and referral point.

Results of national research on diabetes management showed that patients with diabetes
report limited awareness or understanding of oral health concerns associated with diabetes.?® It
is likely that this is heightened among tribal elders. Results of a survey of certified diabetes
educators in South Carolina showed that diabetes educators lacked knowledge about the
relationship between oral health and diabetes, and they did not routinely provide oral health
education! In 2012, 150 medical and dental professionals from 8 countries came together to
discuss management of diabetes and oral disease. They concluded that we must move toward
improved communication and collaboration between health care professionals who treat patients
with diabetes in an effort to improve patients’ overall health and oral health effects of diabetes.*?
Our study calls for the same action but encourages that these interventions also take into

consideration cultural and tribal traditions, as well as historical trauma related to oral health care.

Social determinants of health

Although the interventions mentioned would have a substantial impact on the oral health
status of Al, AN, and NH elders with diabetes, it is also important to address the social
determinants of health, as well as identify service gaps among various demographic groups
within this subpopulation.

Lower dental visit rates were reported for Al, AN, and NH elders with diabetes who were
low income, older ( 75 years), not enrolled in the tribe, lived on the reservation, were
unemployed, had lower educational attainment, and had public insurance only. Al, AN, and NH

populations often report health inequities that are rooted in historical trauma and structural
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racism, which can partially explain rates of poverty, unemployment, lower educational
attainment, and inadequate access to cultural responsive health services (or health services more
generally). Addressing oral health and providing dental referrals in diabetes management settings
and primary care have the potential to improve the oral health, and subsequently the overall
health, of Al, AN, and NH elders with diabetes. However, it is also important that community
programs and interventions target social determinants of health and improve access to all health

care and prevention programs for those subpopulations with lower use of health care services.

LIMITATIONS

This study relies on self-reporting of health conditions and diagnoses, and research has
noted that self-reported oral health care use might be overestimated by nearly 30%.33 However,
given that medical and dental records that track patients do not merge, and because tribal elders
also shift between care through Indian Health Service and medical or oral health care off of the
reservation, this survey remains, to our knowledge, the only broad-based exploration of health

conditions among tribal elders in the United States.

CONCLUSIONS

Our study identified the need to improve oral health care access among Al, AN, and NH

elders, and likely underestimates the dire need to address these inequities.
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Table 1. Demographic categories for American Indian, Alaska Native, and Native
Hawaiian elders according to total sample and diabetes diagnosis, cycle 6.*

CHARACTERISTIC
Total Sample

Age, y

55-64

65-74

=75

Personal Annual Income, $
< 15,000

15,000-49,999

= 50,000

Missing

Employment

Employed

Unemployed

Missing

Education

<12

High school diploma only
= High school

Missing

Insurance Coverage
Medicare

Medicaid

Private

Veterans Health Administration
Tribal (Indian Health Service)
None

Other

Residence

On reservation

Off reservation

Missing

Affiliation

American Indian

Native Hawaiian

Alaska MNative
Descendant or other

Missing

TOTAL SAMPLE, NO.
(% BASED ON GROUP TOTAL)

16,136 (100.0)

5,902 (36.6)
6,180 (38.3)

4,054 (25.1)

6,668 (41.3)
6,381 (39.5)
1,269 (7.9)
1,818 (11.3)

4,797 (29.7)
10,860 (67 3)

479 (3.0

1,162 (7.2)

8,165 (50.6)

6,520 (40.4)
289 (1.8)

9,447 (58.5)
3,884 (24.7)
3,945 (24.4)
1,115 (6.9)
11,892 (73.7)
286 (1.8)

667 (4.1)

10,002 (62.0)
5,767 (35.7)

367 (2.3)

13,101 (81.2)
237 (1.5)
1,259(7.8)
886 (5.5)
653 (4.0)

DIABETES DIAGNOSIS, NO.
(% BASED ON GROUP TOTAL)

7,932 (49.2)

2533 (31.9)
3,237 (40.8)

2,162 (27.3)

3,446 (43.4)
3,047 (38.4)
555 (7.0)
884 (11.1)

1,99 (25.2)
5,688 (71.7)

248 (3.7)

554 (7.0
4,067 (51.3)
3,165 (39.9)

146 (1.8)

5111 (64.4)
2,040 (25.7)
1,777 22.4)
592 (7.5)
6,059 (76.4)
119 (1.5)

312 (3.9)

5,003 (63.1)
2,769 (34.9)

160 (2.0)

6,817 (85.9)
99(1.2)
325 (4.1)
369 (4.7)
322 (4.1)

* Values in the table include only those who answered both the question assessing diabetes diagnosis (yes or no) and the guestion

assessing dental visit status (yes or no).

14



Figure 1. Proportion of American Indian, Alaska Native, and Native Hawaiian elders who
received a diagnosis of diabetes, according to insurance coverage, cycle 6.
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Figure 2. Differences between receiving a diagnosis of diabetes and oral health indicators
among those who reported needing respective oral health care services, cycle 6.
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Figure 3. Percentage of American Indian, Alaska Native, and Native Hawaiian elders with

diabetes who had a dental visit, according to demographic variables, cycle 6.
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