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Oral health is an indicator of general health
and social justice.1,2 Common dental diseases
such as tooth decay and gum disease are
linked to chronic health conditions, including
cardiovascular disease, stroke, diabetes, obe-
sity, and kidney disease.3---7 When left un-
treated, dental diseases can lead to difficulties
chewing food, pain, systemic infections, hos-
pitalization, and, in rare cases, death. Less
visible are the social consequences of poor
oral health, such as lost work hours,8 func-
tional limitations,9,10 and poor quality of life.11

A comprehensive strategy for optimal oral
health involves exposure to topical fluorides
(e.g., in optimally fluoridated water, toothpaste),
limited fermentable carbohydrate intake, to-
bacco use prevention, and regular dental
visits.12 Professional dental care is particularly
important because dentists have opportuni-
ties to assess a patient’s risk level for oral
health problems, provide diagnostic and pre-
ventive care as well as needed restorative
care, deliver patient-centered anticipatory
guidance, and screen for systemic health
conditions.13---16 However, not all individuals
in the United States have equal access to
dental care.17

Most dental utilization studies focus on
children younger than 18 years and seniors
aged 65 years and older, even though data
from the National Health and Nutrition Ex-
amination Survey indicate a decline in dental
care use for US adults aged 18 to 64 years.18

Between 1988 and 1994 and 1999 and 2004,
there were significant drops in the propor-
tions of adults who had an annual dental visit
for those aged 20 to 34 years (from 63.5%
to 54.6%) and those aged 35 to 49 years
(from 69.0% to 62.5%).18 The factors related
to these declines are unknown.

The 2008 World Health Organization
report Closing the Gap in a Generation:
Health Equity Through Action on the Social

Determinants of Health calls for policies and
interventions targeting the social determi-
nants of health to reduce and eliminate
health disparities.19 Social determinants of
health are the structural and environmental
conditions that shape human welfare and
well-being,20 with health inequalities attrib-
uted to unequal distribution of and access to
power, money, and resources.21 Although
social factors contribute to disparities in
dental care use,22 relevant studies focus
mostly on individual-level determinants.23---37

There has been less emphasis on the area-
level social determinants of adult dental
care use.

Social capital is an important health de-
terminant38---41 and is defined as the material,
affective, and informational resources in-
herent in social networks. Most health research
has focused on social capital in neighborhoods.
Neighborhood-based social capital can be
operationalized into 4 forms: (1) social support

(provisions that help residents cope with ev-
eryday challenges), (2) social leverage (sharing
information on health- and non---health-
related issues), (3) informal social control
(maintenance of safety and norms), and (4)
neighborhood organization participation (orga-
nized efforts that address community quality of
life and personal well-being).42 Social capital
has direct and interactive associations with
a range of positive and negative health-related
outcomes.43,44 In some cases, these resources
may not help individuals pursue a desirable
health outcome or may inhibit an individual’s
efforts through negative influences in the
community.45

Although investigators have examined
social capital and access to health care ser-
vices,46 fewer oral health---related studies
have focused on social capital. In 2 multilevel
studies of elderly persons in Japan, number
of teeth was positively associated with higher
levels of neighborhood friendship networks47

Objectives. We tested the hypothesis that neighborhood-level social capital
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Individual-level neighborhood attachment was positively associated with dental

care use (AOR = 1.05; 95% CI = 1.01, 1.10).
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levels of social capital, particularly social support, were significantly less likely to
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beliefs, norms, and practices in neighborhoods and other behavioral and cultural
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and a higher prevalence of neighborhood peer
group activities.48 Neighborhood social capi-
tal also moderated the relationship between
income inequality and self-reported oral health
but not the number of teeth present among
the Japanese elderly.49 A study of Japanese
students aged 18 to 19 years found that poor
self-reported oral health was associated with
lower levels of neighborhood trust and with
higher levels of neighborhood informal social
control.50 Among Brazilians aged 14 to 15
years, a 5-dimension measure showed that
social capital (social trust, social control, em-
powerment, neighborhood security, and po-
litical efficacy) was inversely associated with
odds of dental injury.51

Although social capital was not the primary
focus, there are 2 relevant US publications.
The first reported positive associations be-
tween neighborhood social capital and self-
reported oral health for children younger
than 18 years.52 In the second, neighborhood
social capital was identified as a potential
source of oral health disparities between
Black children and White children aged 3
to 17 years (measured as having a dental
problem and poor self-reported oral health)
but not for disparities in preventive dental care
use.53 Collectively, these studies suggest that
neighborhood social capital is an important

determinant of oral health.54---56 However,
they have 2 main limitations: (1) none of the
operationalizations of social capital consid-
ered the extent of neighborhood social ties,
the resources linked to these ties, or unequal
access to resources42; and (2) none focused
on dental care use for adults aged 18 to 64
years, a US population subgroup that has
exhibited declines in dental care use.18

We addressed previous limitations by
adopting a multilevel conceptual model of
social capital42,43,45 to examine how neigh-
borhood social capital is associated with
dental care use for US adults (Figure 1). We
operationalized neighborhood-level social
capital as the 4 forms identified earlier (social
support, social leverage, informal social con-
trol, and neighborhood organization partic-
ipation). Individual-level neighborhood at-
tachment is the extent to which an individual
knows and socializes with neighbors42---44;
this moderates the effects of social capital.57

On the basis of this model, we tested 3
hypotheses: (1) higher levels of each form
of neighborhood social capital are associated
with greater odds of dental use, (2) neigh-
borhood attachment is associated with greater
odds of dental care use, and (3) there are
interactions between social capital and neigh-
borhood attachment. This study represents an

important first step in understanding the social
determinants of an important oral health
behavior. Our long-term goal is to develop and
test neighborhood-based interventions and
policies aimed at improving the oral health
of individuals at greatest risk for disparities
in dental care use.

METHODS

We analyzed data from wave 1 of the
2000---2001 Los Angeles Family and Neigh-
borhood Survey (L.A.FANS) linked to tract-
level data from the 2000 US Census Bureau.
L.A.FANS is representative of all neighbor-
hoods and households in Los Angeles County,
California, and oversamples low-income
neighborhoods and families with children.58

The data set included 2620 individuals in 65
census tracts. We focused our analyses on
1800 adults aged 18 to 64 years who (1) had
complete data on the model variables and (2)
had lived in their current residence at least
12 months, to ensure adequate exposure to
the neighborhood environment.

Variables

Variable selection was guided by a 2-level
conceptual model in which we hypothesized
neighborhood-level social capital to influence

Neighborhood-Level Confounders
social cohesion

socioeconomic disadvantage
residential stability

racial/ethnic diversity

Social Capital

social support

social leverage

informal social control

neighborhood organization participation

Neighborhood-level measures

Individual-level measures

OUTCOME

Individual-Level Confounders
gender, age, race/ethnicity,Neighborhood

H1

H2

H3

Adult Dental Care Use education, income, marital status, 
number of adults/children in 
household, length of time at 

address, health insurance, work-
limiting condition, smoking status

Attachment

Note. H1 = hypothesis 1 (there is a direct relationship between the 4 social capital forms and adult dental care use); H2 = hypothesis 2 (there is a direct relationship between neighborhood

attachment and adult dental care use); H3 = hypothesis 3 (in modeling adult dental care use, there is an interaction between the four forms of social capital and neighborhood attachment).

FIGURE 1—Conceptual model and proposed study hypotheses tested using data from the Los Angeles Family and Neighborhood Survey,

2000–2001.
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individual-level health behaviors and out-
comes.42 We classified model variables as
neighborhood- or individual-level variables.
We assessed all neighborhood-level variables at
the census tract level, which L.A.FANS used
for delineating neighborhood boundaries and
sampling respondents. Although there are limi-
tations associated with defining census tracts as
neighborhoods (e.g., tracts may not represent
the units in which neighborhood social capital
aggregates),59 census tracts are the closest of
any commonly available spatial entity to ap-
proximate neighborhoods.60

Main predictor variables. There were 2 main
predictors: neighborhood-level social capital
and individual-level neighborhood attachment.
There were 4 forms of neighborhood social
capital, defined as the resources inherent in
neighborhood social networks: social support,
social leverage, informal social control, and
neighborhood organization participation
(Figure 1). We created neighborhood-level
social capital scores using empirical Bayes
residuals derived from multilevel regression
models—a common approach in neighbor-
hood social capital research.43,61,62 This
method produces a neighborhood-specific
score for each form of social capital that is
(1) a deviation from the neighborhood-level
grand mean score for that measure and (2)
adjusted for sociodemographic and—for in-
formal social control, which we measured
with multiple items—item response charac-
teristics of respondents. We z-scored all 4
measures. We measured neighborhood at-
tachment, defined as the degree to which an
individual socializes with neighbors and is
integrated into neighborhood-based net-
works, using 4 items and summed it into
a single measure (Cronbach a=0.65; Figure 1).
Outcome variable. We measured self-reported

dental care use, the outcome variable, from
a single item asking individuals whether they
had visited a dentist for any reason in the past
12 months. Previous studies have demon-
strated the validity of this measure.63,64

Neighborhood-level variables. We modeled 4
variables as neighborhood-level confounders:
social cohesion, socioeconomic disadvantage,
residential stability, and racial/ethnic diver-
sity. Each is associated with neighborhood
social capital43 and dental care use.22,23,35,37

We measured social cohesion, defined as the

pattern of interactions between residents
and the values linked to these interactions,65

with 4 items using the empirical Bayes re-
sidual methods (Figure 1). We used tract-level
US census data to generate the remaining
neighborhood-level variables.

We measured socioeconomic disadvantage
with 5 indicators: income inequality, mean
family income, percentage foreign born, per-
centage female-headed households, and per-
centage living below the poverty level. We
measured income inequality using the Gini
coefficient (range = 0---1), with higher values
indicating greater degree of income inequality.
We created a composite score by z-scoring
each item (Cronbach a = 0.89) and computing
the mean of the 5 items. We measured resi-
dential stability by the percentage of residents
who lived in the same tract 5 years earlier.
We computed racial/ethnic diversity from
the relative proportion of each of 4 racial/
ethnic groups (White, Black, Asian/Pacific
Islander, and Hispanic) in each census tract,
using an entropy score Iceland66 detailed
and computed as

ð1Þ
Xr

r¼1

prið Þln 1=pri½ �;

where pri refers to the proportion of a par-
ticular racial/ethnic group in tract i. We
standardized all neighborhood-level variables
(mean = 0; SD = 1).
Individual-level variables. Our models in-

cluded sociodemographic and health-related
variables that we also modeled as confounders
(Figure 1). Sociodemographic variables in-
cluded gender, age, race/ethnicity, education,
annual family income, marital status, number
of adults and children living in the household,
and years at present address. To measure in-
come, we used the L.A.FANS income file,
which accounts for incomplete and missing
data through multistep imputation proce-
dures.58 There were 3 health status variables:
health insurance status, work-limiting health
condition, and daily smoking status. Origi-
nally, we included employment status in our
models, but we found that it did not signifi-
cantly affect our findings. Because employ-
ment is a construct captured by income and
education (both of which we included), we
excluded it from our final models.

Data Analysis

We generated descriptive statistics, ran
bivariate correlations between neighborhood-
level variables, and constructed 2-level hierar-
chical binary logistic regression models (a =
0.05) to estimate adjusted odds ratios (AORs)
and corresponding 95% confidence intervals
(CIs). These models specified parameters as
fixed effects and the intercept to have a between-
neighborhood random effect. We analyzed
data using Stata version 10.0 (StataCorp LP,
College Station, TX).

After running a baseline model that in-
cluded only the neighborhood- and individual-
level confounders, we tested our first and
second hypotheses by adding to the baseline
model the 4 forms of social capital and
neighborhood attachment. We tested our
third hypothesis by introducing 4 separate
interaction terms—one for each social capital
form and neighborhood attachment.

RESULTS

About 53.0% of adults reported using
dental care in the previous 12 months (Table 1).
The mean age of adults was 37.9 years,
and 41.9% were male. More than 55.0%
of adults in the study were Hispanic, 26.0%
were White, and 9.6% were Black. One in 3
adults did not complete high school. More
than 54.0% were married. Nearly one third
did not have health insurance, and 11.7%
had a work-limiting health condition.

Bivariate Correlations

Three forms of social capital (social sup-
port, social leverage, and informal social
control) were positively and significantly cor-
related with one another (0.28---0.58) but
not with the fourth form of social capital
(neighborhood organization participation;
Table 2). The largest correlation was be-
tween social cohesion and informal social
control (0.88). Sensitivity and diagnostic
analyses indicated that these correla-
tions were not problematic in terms of
multicollinearity.

Regression Models

Social support was the only form of social
capital significantly associated with dental
use (Table 3). For each SD increase in
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neighborhood social support, the odds of
dental use decreased by 15% (AOR = 0.85;
95% CI = 0.72, 0.99). Individual-level
neighborhood attachment was positively
associated with greater odds of dental use
(AOR = 1.05). None of the 4 social capital
and neighborhood attachment interaction
terms was statistically significant (data not
shown).

DISCUSSION

We adopted a previously developed model
of neighborhood social capital and health to
test the hypotheses that adult dental care use
is positively associated with (1) neighborhood-
level social capital and (2) individual-level

neighborhood attachment and that there
would be interactions between (1) and (2).
On the basis of L.A.FANS and the US Census
Bureau data, we found that only 1 form of
neighborhood social capital (i.e., social sup-
port) was significantly associated with adult
dental care use but not in the hypothesized
direction. Conversely, higher levels of social
capital were associated with significantly
lower odds of self-reported dental care. In
addition, higher levels of neighborhood at-
tachment were associated with greater odds
of dental use. We found no evidence of
interactions between social capital and neigh-
borhood attachment. Collectively, these
findings indicate that neighborhood social
capital (particularly social support) is an

important factor associated with adult dental
utilization but that higher levels of social
support are associated with decreased odds
of dental care use.

Direct comparisons with other studies are
limited because of heterogeneity in study pop-
ulations and social capital operationalizations.
A previous publication reported a negative
relationship between neighborhood social
capital and self-reported oral health among
students in Japan,50 which is consistent with
our main finding that neighborhood social
support was associated with lower odds of
dental use and other studies linking social
capital with negative health outcomes.67 Two
additional studies—both using L.A.FANS data—
reported associations between higher neigh-
borhood social support and several outcomes:
lower odds of having a regular source of
primary care and receipt of a medical check-
up68 and higher odds of smoking and binge
drinking.62

A possible explanation for our finding is
that neighborhood-level behavioral factors
relevant in oral health such as shared atti-
tudes and norms may be moderators of dental
care use. Previous work suggests that behav-
ioral and cultural factors such as attitudes,
knowledge, norms, and perceived control
are related to health care use.69 Residents
with similar norms may help create a sup-
portive environment with high levels of
neighborhood-level social support, but these
individuals may share low self-efficacy re-
garding their ability to find a dentist or may
undervalue professional dental care because
of low health literacy. Thus, improving
neighborhood-level social support without
addressing relevant oral health---related atti-
tudes, knowledge, and norms could lead to the
unintended consequences. Individual-level be-
havioral and cultural factors could also mediate
the relationship between neighborhood-level
social capital and individual-level oral health,
as has been demonstrated with self-reported
health status.70 Future work should identify
the individual-level oral health---specific be-
havioral and cultural factors that may be as
important as neighborhood-level social factors in
moderating or mediating desired oral health
behaviors.

The other 3 forms of social capital in our
model (informal social control, neighborhood

TABLE 1—Descriptive Statistics: Los Angeles Family and Neighborhood Survey, 2000–2001

Variable % or Mean (SD) Range

Self-reported dental care use in past 12 moa 52.5 . . .

Male gender 41.9 . . .

Age, y 37.9 (10.9) 18–64

Race/ethnicity

White 26.0 . . .

Black 9.6 . . .

Hispanic 55.3 . . .

Other 9.1 . . .

Education

< high school 32.9 . . .

Completed high school or GED 20.7 . . .

Vocational training 3.8 . . .

Some college 22.2 . . .

Bachelor’s degree 11.8 . . .

Graduate school 8.6 . . .

Annual family income (quartiles), $

Q1: 0–15 724 25.0 . . .

Q2: 15 725–30 801 25.0 . . .

Q3: 30 802–60 900 25.0 . . .

Q4: 60 901–1 303 000 25.0 . . .

Currently married 54.3 . . .

No. adults in household 2.4 (1.2) 1–11

No. children in household 1.8 (1.4) 0–10

Length of time at present address, y 7.3 (7.1) 1.0–51.1

Health status

Currently does not have health insurance 30.2 . . .

Has a work-limiting health condition 11.7 . . .

Smokes daily 14.5 . . .

Note. GED = general equivalency diploma. The sample size was n = 1800.
aOutcome variable.
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organization participation, and social lever-
age) failed to reach statistical significance.
There are 2 potential explanations. The first
is that the social capital measures were not
specific to dental care. For instance, our mea-
sure of social leverage did not indicate whether
employment-related advice from neighbors
leads to job opportunities that provide dental
insurance. Future work should include oral
health---specific measures of each form of
social capital. The second is the ethnic com-
position of our study population, which was
55% Hispanic. A recent publication reported
that individual-level social capital (measured as
trust and volunteerism) was not associated
with perceived access to health care services
for Mexican American women,71 whereas
another household study with an ethnically
diverse population found a positive relationship

between social capital and access to health
care services.72 Studies should investigate
how neighborhood-level social capital may
lead to differential health behaviors and out-
comes for ethnic/racial minorities, which has
implications for developing targeted inter-
ventions on the basis of the composition of
the target communities.

Neighborhood attachment, an individual-
level measure of the extent to which residents
have access to neighborhood-based resources,42

was associated with greater odds of dental
use, which is consistent with findings from non---
oral health studies.73,74 Although we did not
evaluate mechanisms, 1 possibility is increased
familiarity with the environment,75 which could
lead to improved knowledge about the loca-
tion and availability of community dentists
and dental care facilities. Another possible

mechanism is that having friends in the
neighborhood gives individuals access to trans-
portation as well as personal referrals to
dentists. In the context of our finding that the
4 forms of neighborhood social capital were
negatively associated or not associated with
dental care use, our finding on neighborhood
attachment highlights the difference between
of personal ties located in neighborhoods
that benefit specific individuals and broader
neighborhood-based ties that potentially ben-
efit everyone in the community. These seem-
ingly contradictory findings are consistent with
previous work that distinguishes benefits arising
from personal versus communal ties in neigh-
borhoods.76 Future studies should examine the
particular mechanisms underlying neighbor-
hood attachment that lead to increased odds
of dental care use.

The interaction between the 4 social cap-
ital forms and neighborhood attachment
failed to reach statistical significance in our
models. In other words, the association be-
tween social capital (social support) and
dental use is observed across all adult resi-
dents who live in a particular neighborhood
regardless of one’s degree of neighborhood
attachment. Previous studies have found
significant cross-level interactions between
these 2 factors on health outcomes such as
self-rated health and smoking.43,62 One ex-
planation for our findings is that other social
and behavioral characteristics of the neigh-
borhood relevant to oral health may be more
important correlates of dental use than is
attachment. Another explanation is that greater
attachment to neighbors may not link an
individual to the neighborhood social capital
forms as measured in this study. Rather, social
capital may be shared only among certain
neighbors (e.g., only among neighbors who
are close friends). Future research should
include a wider range of measures of neigh-
borhood and non---neighbor-based social
ties and social capital.

Broadly, our work has implications for
future research as well as the development of
oral health interventions and policies. In
terms of research, our findings indicate the
need to account for upstream area-based re-
sources (e.g., neighborhood social capital)
as well as access to these resources (e.g.,
neighborhood attachment) to fully

TABLE 3—Adjusted Odds Ratios for Self-Reported Dental Care Use in the Past

12 Months: Los Angeles Family and Neighborhood Survey, 2000–2001

Variable AOR (95% CI)

Main neighborhood-level predictor: social capital

Social support 0.85* (0.72, 0.99)

Social leverage 1.08 (0.94, 1.23)

Informal social control 0.93 (0.69, 1.24)

Neighborhood organization participation 0.98 (0.87, 1.10)

Main individual-level predictor: neighborhood attachment 1.05* (1.01, 1.10)

Note. AOR = adjusted odds ratio; CI = confidence interval. The model included all individual- and neighborhood-level
confounders listed in Tables 2 and 3, respectively. The sample size was n = 1800.
*P £ .05.

TABLE 2—Bivariate Correlations for Neighborhood-Level Variables: Los Angeles

Family and Neighborhood Survey, 2000–2001

Correlations

Variable 1 2 3 4 5 6 7 8

1. Social support 1.00

2. Social leverage 0.45** 1.00

3. Informal social control 0.58** 0.28* 1.00

4. Neighborhood organization participation 0.23 0.02 0.24 1.00*

5. Social cohesion 0.48** 0.19 0.88** 0.19* 1.00**

6. Socioeconomic disadvantage –0.31* –0.04 –0.76** –0.17 –0.75** 1.00

7. Residential stability 0.37** 0.03 0.36** –0.01* 0.35** –0.45** 1.00

8. Racial/ethnic diversity 0.15 –0.08 0.34** 0.02 0.26* –0.26* –0.17 1.00

Note. The study included 65 neighborhoods.
*P £ .05; **P £ .01.
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understand how social factors influence den-
tal care use.77 There is also a need to develop
and test oral health behavior--- and dental
disease---relevant measures of social capital
that can be used to generate the knowledge
needed to develop neighborhood-level oral
health interventions. For instance, 1 aspect of
social support relevant to oral health is food
choice and eating patterns, which are thought
to be transmitted across social networks.78

Furthermore, oral health interventions and
policies may need to be tailored to commu-
nities on the basis of the availability of social
resources and conditions, which is supported
by previous research external to dentistry.45,79

Our findings challenge the traditional approach
that targets health interventions at resource-
poor environments without considering social
context.

Limitations

L.A.FANS is one of the best US data sets
for studying issues related to neighborhood
social capital. However, there are 6 main
study limitations. First, we analyzed cross-
sectional data, which limits our ability to
make causal inferences. Second, there is the
potential for neighborhood selection bias
(i.e., people chose where to live on the basis
of neighborhood attributes). Third, there
are limitations with our social capital and
neighborhood attachment measures. We
operationalized the 3 forms of social capital—
social support, social leverage, and neigh-
borhood organization participation—with
only 1 item each, and our attachment mea-
sure was unable to capture potential resources
in networks outside the neighborhood.

Fourth, our analysis is derived from data
from an urban county in California. Although
census tracts enclose small geographic areas
that are likely to be representative of actual
urban neighborhoods, it is unclear whether our
findings are generalizable to rural communi-
ties. Fifth, it was unknown if the type of dental
care utilized represented primary, secondary,
or tertiary preventive care. In the future, dental
utilization measures should be more specific.
Sixth, the study was limited to evaluating the
role of neighborhood-based resources. How-
ever, resources beyond the neighborhood set-
ting (e.g., dental office location, transportation,
flexible work schedules) that were not

included in our study may also influence
dental care use. Despite these limitations, this
is the first study to our knowledge from the
United States to test a series of theory-driven
hypotheses related to neighborhood social
capital and adults’ dental care use.

Conclusions

Oral health is inextricably linked to systemic
health outcomes and quality of life, but large
proportions of US adults do not utilize dental
care. This has motivated efforts to identify
the upstream social determinants of dental
care use. We found that 1 form of neighbor-
hood social capital—social support—was
associated with decreased odds of dental care
use among adults aged 18 to 64 years, but
the mechanisms underlying this relation-
ship are unknown. Furthermore, increased
levels of neighborhood attachment were
associated with increased odds of dental
care use.

Dental visits alone are not likely to solve
oral health disparities, but they do play an
important role in helping patients maintain
good oral health. Nearly 50% of adults in
our study did not utilize dental care, which
calls for additional research to understand
the behavioral and cultural mechanisms
by which neighborhood social capital and
other social factors are related to dental care
use. Once the neighborhood-based deter-
minants and mechanisms associated with
dental care use are identified, multilevel
place-based clinical interventions and poli-
cies can be generated that seek to reduce
disparities in dental care use among
vulnerable adults. j
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