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Abstract: Objectives: This article aims
to examine the disparities in dental
service utilization among 3 age groups:
younger adults (2049 y), middle-aged
adults (50-64 y), and older adults
(65+ ), among Whites, Hispanics,
Blacks, Asians, American Indians or
Alaska Natives (AIAN), and Native
Hawaiian or other Pacific Islanders
(NHOPI).

Methods: Weighted logistic
regression models were conducted to
analyze 9 waves of cross-sectional
survey data (2002-2018) from the
Bebavioral Risk Factor Surveillance
System. We estimated age group- and
race/ethnic—specific prevalences of
dental service utilization adjusting
sociodemographics and self-rated
health for each wave and compared
with crude analysis. Next, we
performed linear regression analysis of
the trend of adjusted prevalences over
time and the average level by race/
ethnicity and age groups.

Results: Racial/ethnic disparities
increased with age, even though the
adjusted prevalences of dental service

utilization were less apparent than the
crude analysis. The all-wave average
prevalence was 71%. Black older adults
had the lowest level of dental service
utilization (65%) as compared with
the 2 bighest groups: White older adults
(79%) and Asian older adults (76%).
The general younger adult populations
had low prevalences, with the lowest
among Asian younger adulls (65%).
AIAN and NHOPI individuals from

all age groups tended to have average
or below average prevalences. In
addition, a decreasing trend of dental
service utilization was observed among
White individuals of all age groups
(0.2%—0.3% lower per year, P < 0.01)
and AIAN younger adults (0.5% lower
per year, P < 0.01).

Conclusion: Health policy, federal
Sfunding, and community-based
programs should address the needs of
dental service utilization for racial/
ethnic minorities including Blacks,
AIANSs, and NHOPIs.

Knowledge Transfer Statement:
Our study offers insights into our
understanding of disparities in dental

service utilization among minority
racial/ethnic groups. As bealth policy,
federal funding, and community-
based programs seek to improve oral
bealth, there is a need to address access
to and utilization of dental service for
Blacks, American Indians or Alaska
Natives, and Native Hawaiian or other
Pacific Islanders.
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Introduction

Oral health is an essential component
of an individual’s overall health and
has an impact on their quality of life
throughout the life span (Shuman
et al. 2017; Henshaw et al. 2018).
Strong evidence shows that engaging
in regular dental checkups can prevent
oral diseases and promote oral health
outcomes (Griffin et al. 2012). However,
significant unmet dental care needs exist
in adult populations and in racial/ethnic
minorities in particular (Shi et al. 2010,
Shelley et al. 2011; Zhang 2016; Zhang
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et al. 2019), because of reasons such as
financial barriers (Bhoopathi et al. 2020),
lack of transportation, and assistance
in navigating the health care system
(Montini et al. 2014). As a result, there
are substantial disparities in tooth loss
(Wu et al. 2012; Luo et al. 2015), tooth
decay (Wu et al. 2011; Liang et al. 2013;
Hybels et al. 2016), and oral health-
related quality of life (Huang and Park
2015) among U.S. minority populations.

Limited studies have been conducted
on dental service utilization across age
groups in the adult population. Studies
conducted in Europe showed patterns
of declining utilization of dental services
with age in middle-aged and older
adults (Astrom et al. 2013; Astrom et al.
2014). Using 5 waves of data from the
Health and Retirement Study, Zhang
and colleagues (2019) found that annual
dental service utilization peaked at about
75 to 80 y of age among adults (50+ y)
in the United States. Some evidence also
suggests that the rate of dental care use
has declined among the adult population
in recent years. Using the Medical
Expenditure Panel Survey, one study
found that there was a steady decline of
dental care utilization among adults (age
19-64 y) from 41.2% in 2003 to 37.0% in
2010, and Hispanics and Blacks were less
likely to visit a dentist as compared with
Whites (Vujicic and Nasseh 2014).

There is a scarcity of literature on
the use of dental services among
Native Americans, namely, American
Indians, Alaska Natives, and Native
Hawaiians. Based on the Survey of Elders
administered by the National Resource
Center on Native American Aging, the
prevalence of annual dental care utilization
increased from 49.1% (2008-2011) to 56.7%
(2014-2017) among older Native Americans
(age 05+ y); however, these figures are still
lower than the national average, which
was 62.7% in 2015 (Schroeder et al. 2019).
In addition, a population-based survey
found similar racial/ethnic disparities in
dental care utilization between 1999 and
2008 among middle-aged and older adults
(Wu et al. 2013).

To our knowledge, no studies to date
have examined dental service utilization

across age groups, including younger,
middle-aged, and older adults, for all
racial/ethnic groups in the United States.
Using 9 waves of even-year Behavioral
Risk Factor Surveillance System (BRFSS)
data between 2002 and 2018, this study
aimed to address the knowledge gap
by conducting a trend analysis of dental
service utilization among U.S. adults

for 3 age groups: 20 to 49, 50 to 65,

and 65 y or older and 6 major racial/
ethnic groups: Whites, Hispanics, Blacks,
Asians, American Indians or Alaska
Natives (AIANs), and Native Hawaiian
or other Pacific Islanders (NHOPI). We
hypothesized that the disparities in
dental service utilization would persist
among the 6 racial/ethnic groups within
all age groups and that there would

be a decline in dental care utilization
after 2009, because dental coverage was
reduced to emergency care only for
adults enrolled in the Medicaid program
in 2009.

Methods

Data Source

The BRFSS is a nationally
representative, annual telephone
survey conducted by the Centers for
Disease Control and Prevention (CDC).
BRESS collects state data about the U.S.
noninstitutionalized population aged
18 y and older regarding their health-related
risk behaviors, chronic health conditions,
and use of preventive services. BRFSS
collects data in all 50 states as well as the
District of Columbia, American Samoa,
Palau, Puerto Rico, the U.S. Virgin
Islands, and Guam. Data collection is
conducted separately by each state.
The sampling design uses state-level,
random-digit-dialed probability samples
of the adult population. All projects
use a disproportionate stratified sample
design, except for Guam, Puerto Rico,
and the U.S. Virgin Islands, which use
a simple random sample design. From
the 1980s to 2010, BRESS surveys data
were conducted on landlines using
poststratification weighting strategy.
Since 2011, the BRFSS conducts surveys
on both landline and cell phone
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numbers, and the weighting strategy
has moved to the iterative proportional
fitting (raking) method. The final sample
is weighted to 8 margins: gender by age
group, race/ethnicity, education, marital
status, tenure, gender by race/ethnicity,
age group by race/ethnicity, and phone
ownership. Geographic region was also
considered in the weighting process.
The sample size ranges from ~250,000
to 500,000 per wave from 2002 to 2018.
CDC has determined that the collection
of information in the BRESS is exempt
from institutional review. Verbal consent
is obtained during the initial contact
and screening process, and all publicly
available survey data are de-identified.

Measures

Dependent variable

The dependent variable was dental
service utilization within the past year
(i.e., if the participant visited a dentist
or a dental clinic for any reason within
the past year, including visits to dental
specialists, such as orthodontists). This
question was asked annually from 1995
to 2006 and biannually in even years
since 2008; therefore, we used even-
year survey data for the analysis. Even-
year survey data from 2002 to 2018 were
included in the study, because Asian and
NHOPI were disaggregated only in 2001,
and the dental questionnaire was asked
in even years since 2008.

Exposure variables: race/ethnicity,
age, and survey year

Six racial/ethnic groups were included
in the study: Whites, Hispanics, Blacks,
Asians, ATANs, and NHOPIs. Age was
aggregated into 3 groups: younger (20-49
y), middle-aged (50-64 y), or older (65+ y)
adults, because of limited sample sizes for
Asians, ATANs, and NHOPISs. Participants
aged 18 to 19 y were excluded because of
different dental care coverage between the
child and adult population (children 19 y
or younger can be covered by the CHIP
Medicaid program).

Covariates included sex (male or
female), educational attainment (high
school or lower, 1-3 y of college, or
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Figure 1. Derivation of analytical sample size of even-year Behavioral Risk Factor

Surveillance System data from 2002 to 2018.

Even-year BRFSS sample size
N = 3,637,170
(247,964 - 486,303 per wave)
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Y

missing race/ethnicity

L N = 3,569,673 ’

Excluded 10.0% edentulism or

Y

missing tooth information

[ N = 3,214,386 ’

Excluded 1.9% age 18-19 or

Y

missing age

[ N = 3,151,958 ’

Excluded 1.2% missing

Y

dental service utilization

[ N =3,117,974 ’

Excluded 1.1% missing

Y

covariates

[ N = 3,082,531 ’

4y or more of college), marital status
(married or partnered, divorced or
separated, widowed, or never married),
income level (less than $15,000, $15,000-
$24,999, $25,000-$34,999, $35,000~
$40,999, 50,000 or higher, or unknown),
employment status (employed for wages,
self-employed, out of work, homemaker,
student, retired, or unable to work), had
health care coverage or not, self-rated
general health (excellent, very good,
good, fair, or poor), and number of teeth
removed (0, 1-5, or 6-31). Edentulous
participants who had no teeth were
excluded from the analysis. The
derivation of the final analytic samples is
presented in Figure 1.

Statistical Analysis

We performed a separate analysis for
each wave because of the large sample
sizes and the changes in survey sampling
strategy in 2011. Descriptive analyses
were first carried out to examine sample
characteristics for all samples and for
each racial/ethnic group. We then
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estimated age and the racial/ethnic-
specific crude prevalence of dental
service utilization and the corresponding
95% confidence intervals (Cls). Adjusted
age group- and racial/ethnic-specific
prevalences were calculated from
multivariable logistic regression models,
with an interaction between age and
race/ethnicity controlling all covariates.
All of the above analyses were weighted
to account for the complex survey
design. Lastly, we conducted piecewise
linear regression analysis to test whether
there was a slope change in the adjusted
prevalence between 2002 to 2008 and
2010 to 2018 for each age and racial/
ethnic group. The slope of change was
only marginally significant ( ﬁ =0.87%,
P =0.10) among older Asian adults
(65+ y); therefore, we performed linear
regression analysis to estimate the mean
prevalence and the rate of change
(slope) from 2002 to 2018.

This study of cross-sectional data
conformed to the STROBE guidelines, as
indicated in Appendix Table 4.
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Results

Sample Characteristics

Appendix Table 1 shows the sample
size by race/ethnicity and by age group
for all waves from 2002 to 2018. The
total analytical sample was 3,082,531,
including 80% Whites, 7.7% Hispanics,
8.1% Blacks, 2.1% Asians, 1.6% AIANS,
and 0.5% NHOPIs. The proportions
for younger, middle-aged, and older
adults were 40.6%, 31.6%, and 27.8%,
respectively. The proportion of older
adults increased gradually from 17.0% in
2002 to 33.1% in 2018. Weight summary
statistics of all variables by race/
ethnicity for each wave are available
upon request. In general, Hispanics
had the highest proportion of high
school or lower educational attainment,
ranging from 56.6% to 62.4% in the nine
waves, whereas Asians had the lowest
proportions ranging from 12.3% to
19.5%. About half of Blacks and AIANs
and a quarter of Whites had high school
or lower educational attainment. Similar
patterns were found for household
income, with ~50% of Whites and Asian
but 20% to 30% of Hispanics, Blacks,
and AIANs having an annual household
income greater than $50,000.

Crude and Adjusted Prevalence

As illustrated in Figure 2, the adjusted
dental service utilization disparities
among race/ethnicity were less apparent
than in the crude analysis. Appendix
Table 2 shows the crude and adjusted
prevalences of dental service utilization
with 95% CIs by age group and race/
ethnicity and the difference between
crude and adjusted numbers and their
respective means. The average adjusted
prevalences for Hispanics were 12%
higher than the crude analysis among
young adults and 12.2% and 8.7%
higher among middle-aged and older
adults, respectively. And the changes
were the biggest among all racial/ethnic
groups. Similar patterns were found
among Blacks, ATANs and NHOPIs with
differences between 6.9%- 9.0%, 6.1-
9.0%, and 2.3%-2.9%, respectively. On
the contrary, the adjusted prevalence
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Figure 2. Crude and adjusted prevalence of dental service utilization from 2002 to 2018 for Whites, Blacks, Hispanics, Asian, American
Indians or Alaska Natives, and Native Hawaiian or other Pacific Islanders younger (20-49 y), middle-aged (50—64 y), and older adults

(65+Y).

Prevalence of Dental Service Utilization in the U.S.
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of dental service use among Whites

and Asians were lower than the crude
prevalences with mean differences
between 0.2%-0.8% for Whites and 1.1%-
5.4% for Asian. Further, the figured
showed that the racial/ethnic disparities
increased by age.

Age and Racial/Ethnic Disparities

Figure 3 plots the mean prevalences of
dental service utilization versus the rate of
prevalence change per year by age group
and race/ethnicity obtained from linear
regression analysis (see Appendix Table

3 for numeric values). The bottom-left
area shows the groups with a low mean
prevalence with decreasing trends over
time, and the top-right corner area lists the
groups with a high mean prevalence with
increasing trends. White and Asian middle-
aged and older adults appeared to have
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Figure 3. Mean prevalence (y-axis) and rate of change per year (y-axis) of dental service
utilization from 2012 to 2018 for White, Black, Hispanic, Asian, American Indians or Alaska
Native, and Native Hawaiian or other Pacific Islander (NHOPI) younger (20—49 y), middle-
aged (5064 y), and older adults (65+ y) estimated from the linear regression analysis of
the adjusted wave-specific prevalences. Dotted lines are the 95% confidence intervals
(Cls) for the point estimates. The 95% Cl for the NHOPI middle-aged and older groups were

omitted because of very large intervals.
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the highest prevalences (76%-79%), about
10% higher than their counterpart younger
adults. Hispanics of all age groups (71.1%—
74%) had an above-average prevalence of
71%, while Blacks of all age groups (64%-
70%) had a below-average prevalence.
AIANs and NHOPIs also tended to have
average or below-average prevalences,
with a decreasing trend overtime. In
addition, younger adults generally had
low prevalences. Overall, among all of the
groups, Black adults and Asian younger
adults had the lowest prevalences (64%
and 65%, respectively). In addition, we
observed a decreasing trend in dental
visits among Whites of all age groups
(0.2%-0.3% lower per year, P < 0.01) and
AIAN younger adults (0.5% lower per year,
P<0.0D.

Discussion

In analyzing the BRFSS data from
2002 to 2018, we examined racial/ethnic

disparities in dental service utilization
among younger (20-49 y), middle-
aged (50-64 y), and older (65+) adults
in the United States. We found that
the disparities were less apparent after
adjusting for sex, education, income,
marital status, and employment status
but more noticeable among older adults.
The AIAN/NHOPI populations had rates
of dental services utilization that were
lower than the national average, and
Black older adults and Asian younger
adults had the lowest rate among all
groups. There was no sufficient evidence
to support a decline in dental care
utilization after dental coverage was
reduced to emergency care only for
adults enrolled in the Medicaid program
in 2009.

Our study findings are consistent
with previous studies highlighting the
significant disparities in dental service
utilization across racial/ethnic groups in
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the BRFSS (Shi et al. 2010; Shelley et al.
2011; Zhang 2016; Zhang et al. 2019).
To expand beyond the previous studies,
we included ATANs and NHOPIs in our
comparison. This is partially because of
their high level of unmet dental needs
(Horner-Johnson et al. 2015). Although
one recent study found a significant
increase in dental visits in the proportion
of ATAN elders between 2008 and 2017
(Schroeder et al. 2019), our findings
suggest that AIANs, along with NHOPIs
and Blacks, still reported the lowest rate
of dental service use in general, and
these disparities were largely explained
by their socioeconomic status and lack
of dental insurance. Access to dental
care is a particular challenge for Native
Americans. Indian Health Services (IHS)
is the main federal agency providing
health care for AIANs in the United
States. Recruitment and retention of
dental health care professionals is a
continuing and worsening problem for
IHS because of low salaries, length of
commitment required, more attractive
employment opportunities elsewhere,
and other factors. Furthermore, not
long ago, most older Native Americans
received dental care only for the relief
of symptoms, and fewer than one-

third who sought care had a routine
oral examination (Jones et al. 2000);

it is unclear whether this practice has
changed over the past decade.

For Blacks, a low utilization of dental
services reflects their accumulated
disadvantages across the life span. Many
Blacks face the challenges of structural
and financial barriers of accessing
dental care as well as potential racial
discriminations that could affect their
health-seeking behaviors. In addition,
Blacks are underrepresented in dental
professionals. It is essential to improve
access care for minority populations by
expanding dental coverage, developing
culturally appropriate services, and
increase the diversity of the dental
care workforce. Given the fact that
the BRFSS does not interview Asian
Americans in their native language,
this survey is most likely to exclude
individuals who have limited proficiency
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of English and, consequently, by large
exclude those with lower socioeconomic
status. Therefore, the actual disparity

in dental service utilization could be
even wider. The Asian population in the
United States warrants attention from
researchers, as it is growing at a faster
rate than any other ethnic groups and is
exceptionally diverse.

Although it may be physically and
financially challenging to provide
adequate dental care to this population,
the implementation of innovative
programs and services will be critically
important to prevent oral health
diseases and conditions. Recently,
efforts have been made at the federal
level to induce health care profession
schools to introduce students to career
opportunities offered by the IHS. From
a research perspective, to date, many
fundamental aspects of AIANs’ health,
including oral health, have not been
systematically addressed. One study, for
instance, revealed that having health
insurance was significantly related to
a past-year dental visit for Hispanics,
regardless of their immigration and
acculturation status (Akinkugbe et al.
2020). In addition to insurance status,
another overlooked factor to reduce
disparities is to improve the workforce
racial/ethnic diversity of dental providers.
Along this line, one study suggests
that to meet the needs of the AIAN
population, the number of AIAN dentists
needs to increase more than 7-fold
(Mertz et al. 2017).

Our findings support the cumulative
advantage/disadvantage theory (Dannefer
2003) and show that racial/ethnic
disparities in dental service utilization
are more substantial in older age groups
than in younger groups. When racial/
ethnic disparities are largely explained
by sociodemographic covariates for the
younger age groups, disparities remain
substantial for those 65 y and older. This
finding is in line with results from prior
research on older adults (Astrom et al.
2013; Astrom et al. 2014; Zhang et al.
2019). These findings may reflect the
increased need for dental care services
as people get older. Previous studies
found that oral health problems and

diseases accumulate over the life course,
and oral health problems may be more
common in old age (Dye et al. 2007; Luo
et al. 2015). On the other hand, because
Medicare does not cover dental expenses,
and most dental costs are covered either
by private dental insurance or paid out
of pocket, the affordability of dental care
reflects much on individuals’ financial
resources; thus, the gap of the issue
with regard to dental care affordability is
more prominent among older adults and
among minority older adults in particular.
Although the cross-sectional nature of
our data prevents us from identifying

the effect of age, our findings suggest
that there might be a systemic tendency
for divergence in dental service use

as people age because of cumulative
advantage/disadvantage in resources.
This may be especially true for racial/
ethnic minorities such as Blacks, AIANS,
and NHOPIs, whose disparities in dental
service use become more substantial in
older age than in younger age.

There are several limitations of this
study that need to be addressed. First,
our data are cross-sectional; thus, we
were unable to make causal inference or
investigate the temporal relation between
service use and age. The trend over
20 y could be confounded by cohort
effects; however, the sample sizes were
not sufficient for an age-period-cohort
analysis. In addition, survey data are
susceptible to nonresponse and recall
bias. For example, the dental service use
measure was self-reported and might be
subject to measurement error. Because
of the small sample sizes for NHOPI,
data might not be generalizable to the
entire population. The trends for the
White population and younger adults in
all racial ethnic groups were more stable
and linear than in other groups. This
might be partially due to the much large
sample sizes of the White and younger
adult groups. Furthermore, BRFSS did
not collect data on the reasons for a
dental visit; therefore, we were unable to
identify whether the use of a particular
service was for a regular checkup, dental
treatment, or dental diagnosis. Moreover,
despite carefully controlling for as many
confounders as possible, there is still a
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possibility of residual confounding by
other variables that were not included in
the survey (i.e., social support and health
behaviors). Despite these limitations, our
study is innovative, as it offers insights
into our understanding of disparities

in dental service use by examining
disparities among minority racial/ethnic
groups. As health policy, federal funding,
and community-based programs seek

to improve oral health, there is a need
to address the access to and utilization
of dental service for Blacks, AIANs, and
NHOPIs.
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