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Adult Oral Health Status
in California, 1995-2006:
Demographic Factors
Associated With Tooth
Loss Due to Disease

TRACY L. FINLAYSON, PHD; TIMOTHY T. BROWN, PHD; BRENT D. FULTON, PHD;

AND SALAR JAHEDI, PHD

The most recent 2006 estimates indicate that 60 percent

of California adults did not experience tooth loss due to disease.

However, about 39 percent were missing one or more teeth due to

disease, and another 1 percent were edentulous. In an11-year (1995-

2006) pooled multivariate analysis, California adults who were older,

less educated, racial/ethnic minorities, current or former smokers, or

had lower annual incomes were more likely to be missing teeth..
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ooth loss due to disease and
pain from preventable dental
problems can have dramatic
negative long-term effects on
oral health and quality of life
due to decreased ability to function and
perform important everyday activities
like chewing, eating, smiling, laughing,
and talking. Oral diseases are progres-
sive, chronic diseases, and if not detected
and treated in the early stages, may be-
come more difficult, painful, and costly to
treat.* Advanced oral disease can result in
tooth loss, or, in some cases, edentulism.
Despite the improvements in the
nation’s oral health in recent decades
overall, significant levels of oral dis-

eases still persist and are concentrated
among the socioeconomically disad-
vantaged, many racial/ethnic minority
groups, and the elderly.** While tooth
loss due to disease has also generally
declined, not all adults have been able
to retain all their natural teeth.+®

The United States has set several
goals with specific targets to promote
the nation’s oral health, improve quality
of life, and work to eliminate disparities.
Healthy People 2010 Oral Health Ob-
jective No. 21-13 specified the need to
increase the proportion of adults to
42 percent who have never had a per-
manent tooth extracted because of
dental caries or periodontal disease.
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Baseline estimates indicated that only
31 percent of adults aged 35 to 44 years
never had a permanent tooth extracted
because of dental caries or periodontal
disease in 1988-94. There is a need for cur-
rent, state-specific empirical evidence as-
sessing adult oral health and tooth loss to
monitor California’s progress in reaching
the 2010 goals, and inform the establish-
ment of new Healthy People 2020 goals.

Although it would be ideal to assess
every adult’s overall oral health status
through clinical evaluations by a licensed
dentist, this approach is prohibitively
expensive and impractical when surveying
such large population groups like the state
of California.? Instead, a simple measure
of oral health that can be accurately de-
termined in telephone surveys and gives
a good approximate picture of the oral
health of a population is used. This mea-
sure is the self-reported number of teeth
that an adult is missing due to disease.

A study by Lang et al. compared the
measure of teeth missing due to disease
with the Oral Health Status Index, OHSI,
that combines information from a clinical
examination of the teeth and the perio-
dontium into an overall score of -54 to
100.° This OHSI was developed by Marcus
et al. and validated in both general and
minority populations.’** Lang et al.
found that the measure of missing teeth,
a component of the OHSI, performed
almost as well as the OHSI.® Additionally,
collecting self-reported information about
dentition via telephone has been vali-
dated among samples of adults over the
age of 45 and elderly over the age of 70.>*

The number of missing teeth due
to disease is measured in the Behav-
ioral Risk Factor Survey, BRES. Re-
cent age-adjusted California-specific
estimates of missing teeth used 2002
and 2004 BRFS data and focused on
the elderly, adults aged 65 and over.
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In 2002, California was among the top
three states nationwide in terms of
retention, with 60.5 percent of elderly
retaining most of their natural teeth
(defined in that analysis as losing five
or fewer teeth to disease) and only a
13.3 percent edentulism rate.® The Na-
tional Oral Health Surveillance System,
NOHSS, estimated that 36.3 percent
of California’s elderly were missing six
or more teeth due to disease, and a
13.8 percent edentulism rate in 2004.*
However, more detailed current oral

PAST STUDIES INDICATE
that tobacco use increases the
risk of tooth loss over time, and

cross-sectional comparisons
show that smokers tend to
have fewer teeth than their

nonsmoking adult counterparts.

health status information about the
entire California adult population that
can account for the effects of financial

and sociodemographic factors is needed.

Several factors have been associ-
ated with tooth loss in the literature. In
10-year longitudinal studies in two cities,
Copeland et. al. reported that baseline
percentage of restored teeth, pocket
depth, age, tobacco use, alcohol consump-
tion, number of teeth present, and male
gender were predictors of tooth loss, yet
there were differences by population. In
another study analyzing data from the
Third National Health and Nutrition Ex-
amination Survey, NHANES III, Marcus
et. al. reported that age and race/ethnic-
ity were related to tooth loss and reten-
tion, with non-Hispanic blacks generally
experiencing the highest rates of loss.*
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Californians are an especially socio-
economically and demographically diverse
group. In order to accurately understand
the oral health of Californians this
diversity must be taken into account. To
do so, the authors used statistical tech-
niques that allowed for the examination
of the relationship between oral health
and key sociodemographic characteris-
tics of individuals. The California BRFS
also includes information on behaviors
and health risk factors. Smoking status
was also examined as an oral health
risk factor in the models. Past studies
indicate that tobacco use increases the
risk of tooth loss over time, and cross-
sectional comparisons show that smok-
ers tend to have fewer teeth than their
nonsmoking adult counterparts.’s*

This paper presents estimates of the
probabilities in each category of adults in
California missing teeth due to disease
(no missing teeth, missing one to five
teeth, missing six more teeth (but not
all), and edentulous) using all available
data over an 11-year span (using seven
years of data), as well as examines the
factors associated with varying levels of
tooth loss, a proxy for oral health status.

Methods

The authors analyzed California Be-
havioral Risk Factor Survey, BRES, data,
a survey designed by the U.S. Centers
for Disease Control and Prevention to
produce reliable state-level estimates
of behaviors that are associated with
premature morbidity and mortality.
Oral health questions are an optional
module in the BRES and are not required
to be included by states every year. The
authors analyzed data for the years
1995, 1997, 1999, 2000, 2002, 2004, and
2006, all years in the last 11-year period
which included oral health informa-
tion. Data were collected from adults



aged 18 and older through a monthly
random digit dial telephone survey.

The California BRFS has a sample size
of about 4,000 per year, giving a total
sample size of 27,693 adults across the
11-year period. Pooling the data across
the seven available years provided more

statistical power for multivariate analyses,

and enabled the detection of trends over
a period of time or significant changes in
a given year. The year 1995 was selected
as the baseline in the pooled analyses.
Additional detailed information about
the California survey and data collec-
tion methods are available elsewhere.*®
The number of missing teeth due to
disease was the main measure of oral
health status for the population for
adults in California. The BRES survey
question asked “How many of your
permanent teeth have been removed
because of tooth decay or gum disease?
Include teeth lost to infection, but do
not include teeth lost for other reasons,
such as injury or orthodontics.” The
measure of missing teeth due to disease
used in this study thus excluded teeth
removed in the course of orthodontic
treatment, teeth removed due to injury,
and wisdom teeth removed for reasons
other than tooth decay and gum disease.
The data allowed for four levels of oral
health analysis with regard to missing
teeth: (1) no missing teeth, (2) one to five
missing teeth, (3) missing six teeth or

more, but not all, and (4) all teeth missing

(edentulism). The few cases who refused
to answer or did not know how many
teeth they lost to disease were excluded.
The sociodemographic characteristics
used in the analysis were as follows: age

intervals (18-24, 25-34; 35-44; 45-54; 55-64,

65-74, and 75 or greater), gender (male,
female), race/ethnicity (white, Asian/
Pacific Islander, Hispanic, black, or other

race), marital status (unmarried, married),

smoking status (never, current, former
smoker), annual household income
intervals (less than $10,000, $10,000-
14,999, $15,000-19,999, $20,000-24,999,
$25,000-34,999, $35,000-49,999, $50,000-
74,999, $75,000 or more), household size
(one, two, three, or four or more) and
education status (less than high school,
high school graduate, post-high school
training, college graduate, post-college).
The authors estimated the indepen-
dent probability of each of sociodemo-
graphic characteristic being associated

THE NUMBER OF
missing teeth
due to disease was
the main measure of
oral health status for
the population for adults
in California.

with the number of teeth a person was
missing using ordered probit regres-
sion models for the 11-year pooled
sample of 1995-2006 data. All analyses
were conducted using Stata 9.2 statisti-
cal software and incorporated prob-
ability weighting. Probability weights
were standardized to the population of
California according to the 2000 U.S.
Census using weights supplied by the
Survey Research Group, which is a sec-
tion under the California Department of
Public Health’s Chronic Disease Surveil-
lance and Research Branch. SRG is also a
program of the Public Health Institute.
The actual ordered probit output that
reports a single equation along with mul-
tiple cut-points (one less the number of

ordered categories) is not reported since it

is not immediately interpretable. Rather,

the authors used the ordered probit coef-
ficients and the appropriate cut-points to
compute marginal probabilities on a scale
from o to 1 (so a marginal probability of,
for example, 0.05, implies a five percent-
age points increase in the probability that
aperson is included in the category of
missing teeth being examined). That is to
say, if being older increases the probability
of having missing teeth by 5 percentage
points, it does so for the person of average
income, race, and other demographics. It
does not take into account that older peo-
ple may subsequently have more money
and are predominantly of one gender.
Marginal probabilities were computed
at the mean of the other independent
variables. These estimates were used to
then predict the overall probabilities of
four select sociodemographic subgroups
of adults missing one to five teeth or six
or more, but not all teeth. These diverse
subgroups were constructed for illustra-
tive purposes to emphasize the variation
in tooth loss among California adults of
different sociodemographic backgrounds
using data only from 2006. These are not
the only subgroups that could have been
chosen, but portray various groups of
individuals in California. We purposively
do not simply vary only one characteristic
in presenting these subgroups, and se-
lected different subsets of characteristics.

Results

Analysis of the most current single
year, 2006, California BRFS data showed
that approximately 40 percent of adults
in the state suffer from reduced oral
health status, that is, they are missing
one or more teeth due to disease. Ap-
proximately 1 percent are edentulous,
suffering the loss of all teeth. Another
5 percent suffer from the loss of six or
more, but not all, teeth. Finally, approxi-
mately 33 percent suffer from the loss
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of one to five teeth. TaBLE 1 presents the
weighted means for the entire sample
(vears 1995, 1997, 1999, 2000, 2002, 2004,
and 2006). Tooth loss estimates across the
entire sample over the 11-year span were
slightly higher, with about 44 percent

of adults suffering from reduced oral
health status. A higher proportion were
edentulous (3.64 percent), just over g
percent lost six or more teeth, and about
31 percent of adults were missing one

to five teeth during the study period.

TaBLE 2 presents the probabilities
that adults in California with different
characteristics will have differing numbers
of teeth missing due to disease. In the
analysis that follows, several socioeco-
nomic and smoking behavior variables are
related to each of the following dependent
variables: (1) no missing teeth, (2) one to
five missing teeth, (3) six or more miss-
ing teeth (but not all), and (4) all missing
teeth. For each socioeconomic variable,

a reference group is omitted. Each value
for the socioeconomic variable should
be understood as the probability (in
percentage points) that a person of that
characteristic will be missing teeth rela-
tive to the reference group. For example,
for the socioeconomic variable “sex,”
“male” has been omitted. This means the
coefficient reported for female should be
interpreted as the additional probability
(in percentage points) that females of a
certain characteristic are missing teeth
as compared to the reference group.

In column 2 of TaBLE 2, the authors
found that, in general, the older a person
is, the more likely they are to have lost
one to five teeth due to disease. Those
aged 25 to 34 are 12.6 percentage points
more likely, those 35 to 44 are 18.0 per-
centage points more likely, those aged 45-
54 are 17.1 percentage points more likely,
and those aged 55 to 64 are 7.3 percentage
points more likely than those aged 18-24
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Weighted Sample Proportions,
1995-2006 California Behavorial

Risk Factor Survey
Variables Weighted sample
. proportions
GENDER
Male - 4933%
Female 50.67%
AGE GROUP
18-24 13.70%
25-34 20.88%
35-44 - 21.98%
4554 17.72%
55-64 11.23%
6574 8.49%
75+ 1 6.00%
RACE/ETHNICITY |
White 5181%
Black 6.29%
Asian/Pacific Islander 1.23%
Hispanic 28.21%
Other 246%
EDUCATION
Less than high school 16.36%
High school diploma $2412%
Some post-highschool | 27.60%
College graduate 20.37%
Post-college 11.55%

(the reference group) to have lost one to
five teeth due to disease. Those 65 and
older are not more likely than those aged
18-24 to have lost one to five teeth due to
disease. Of course, this is not because the
teeth of adults over age 65 are as healthy
as those in the reference group — but
because adults over age 65 tend to experi-
ence more tooth loss and be in the next
and more severe category, loss of six or
more (but not all) teeth due to disease.

In column 3 of TaBLE 2, the authors
found, even more so than above, that the
older a person is, the more likely they are
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ANNUAL HOUSEHOLD INCOME

<$10,000 1 10.00%
$10,000-514,999 8.24%
$15,000-$19.999 752%
$20,000-$24,999 7.81%
$25,000-$34,999 11.86%
$35000-$49,999 15.04%
$50,000-674,999 16.49%
$75,000 and above 1 23.03%
HOUSEHOLD SIZE ‘

One 12.34%
Two ' 2866%
Three 18.27%
Four or more 40.70%
MARRIED

Yes 60.96%
No 39.04%
SMOKER STATUS

Never | 5757%
Current 116.94%
Former 25.49%
TEETH MISSING

None 55.80%
1to5 31.44%
6 or more (but not all) 9.11%
Al ' 364%

to have lost six or more teeth (but not all)
due to disease. Those aged 25 to 34 are 7.4
percentage points more likely, those 35 to
44 are 13.6 percentage points more likely,
those aged 45-54 are 20.9 percentage
points more likely, those aged 55 to 64 are
27.3 percentage points more likely, those
aged 65 to 74 are 28.7 percentage points
more likely, and those aged 75 and older
are 27.7 percentage points more likely
than those aged 18-24 to have lost six or
more teeth (but not all) due to disease.
Compared to the white reference
group, every other racial/ethnic group



considered was more likely to be missing
teeth due to disease. In column 2, TABLE
2, blacks are 8.4 percentage points more
likely, Asian/Pacific Islanders are 10.3
percentage points more likely, Hispan-
ics are 1.4 percentage points more likely,
and those of other races are 6.5 percent-
age points more likely than whites to be
missing one to five teeth. In column 3,
TABLE 2, blacks are 4.8 percentage points
more likely, Asian/Pacific Islanders are 6.2
percentage points more likely, Hispan-
ics are 0.6 percentage points more likely,
and those of other races are 3.6 percent-
age points more likely than whites to be
missing six or more (but not all) teeth.
Education is also associated with tooth
loss due to disease, and a social gradient
is apparent. With increasing education,
there is a decreasing likelihood of tooth
loss due to disease. High school gradu-
ates were 3.0 percentage points less likely,
those who have attended some college are
7.5 percentage points less likely, and those
who have graduated from college are 11.5
percentage points less likely, and those
who have post-college education are 14.6
percentage points less likely to have lost
one to five teeth due to disease relative to
those with less than high school educa-
tion. In column 3, TasLE 2, high school
graduates are 1.2 percentage points less
likely, those who have attended some
college are 2.8 percentage points less
likely, and those who have graduated
from college are 4.0 percentage points less
likely, and those who have post-college
education are 4.5 percentage points less
likely to have lost six or more (but not
all) teeth due to disease relative to those
with less than high school education.
Annual income is related with the
loss of teeth due to disease. Only those
individuals with family incomes greater
than $25,000 annually are less likely to
be missing teeth due to disease. As with

education, there is an inverse relationship
between annual income and likelihood of
tooth loss that follows a social gradient
pattern. Those earning in the $25,000-
34,999 range annually are less likely to
be missing one to five (5.1 percentage
points) or six or more teeth (but not
all) (1.9 percentage points) relative to
those whose family income is less than
$10,000 annually (reference group).
Those earning in the $35,000-49,999
range annually are less likely to be miss-
ing one to five (9.0 percentage points)

ONLY THOSE
individuals with
family incomes

greater than $25,000
annually are less
likely to be missing
teeth due to disease.

or six or more teeth (but not all) (3.2
percentage points) relative to those in
the reference group. Those in the next
highest income bracket of $50,000-74,999
are less likely to be missing one to five
(10.1 percentage points) or six or more
teeth (but not all) (3.5 percentage points)
relative to those in the reference group.
The high end of the income range, those
earning $75,000 and above annually are
less likely to be missing one to five (15.1
percentage points) or six or more teeth
(but not all) (5.1 percentage points) rela-
tive to those in the reference group.
Finally, smoking, both current smok-
ers and former smokers, is associated
with the loss of teeth due to disease.
In columns 2 and 3 of TABLE 2, current
smokers are far more likely than former
smokers to have lost six or more (but not
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all) teeth. Current smokers are 10.2 per-
centage points more likely, while former
smokers are only 6.4 percentage point
more likely to have lost one to five teeth
relative to those who have never smoked.
Current smokers are 5.9 percentage points
more likely, while former smokers are
only 3.0 percentage point more likely
than those who have never smoked to
have lost six or more teeth (but not all)
relative to those who have never smoked.

No significant associations were found
for household size, marital status, or the
year variables in the regression models.

Next, the authors assessed the
variation in oral health status across
four different specific socioeconomic
subgroups of adults in 2006 the pooled
ordered probit model. These subgroups
are for purposes of illustration only
and were chosen to show the diver-
sity in the likelihood of missing teeth
across different groups and help under-
stand the socioeconomic variation.

The first subgroup was made up of
white males, aged 45-54, who have post-
college education, have incomes in the
$50,000-74,999 range, have never smoked,
and are married. The second subgroup
was made up of black females, aged 25-
34, who have a high school education,
incomes between $35,000-49,999, are
current smokers, and are unmarried. The
third subgroup was made up of Hispanic
males, aged 35-44, who have less than a
high school education, incomes between
$10,000-14,999, are current smokers,
and are married. The final subgroup
was made up of Asian females, aged
65-74, who have some college education,
incomes between $20,000-24,999, have
never smoked, and are unmarried.

As can be seen in TaBLE 3, these
subgroups vary a great deal in the overall
probability that will they fall into a given
category with regard to missing teeth.
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Pooled CA BRFS Model (1995-2006), 1995 as Base Year Marginal Probability (Standard Error)

Characteristics - Column (1) - Column (2) + Column (3) - Column (4)
' No Missing Teeth - Missing1-5 Teeth - Missing 6+ But Not All | Missing All Teeth
Female -0.0237°* 0.0155"* 0.00658"* 0.001671%
(0.0081) - (0.0053) 1 (0.0022) - (0.00056)
Age 25-34 -0.222" | 0126% - 0.0736"* 10,0225
' (0.018) ' (0.0087) ' (0.0070) ' (0.0029)
Age 35-44 0367+ 0180 0136%* | 0.0510%*
(0.016) (0.0058) (0.0079) (0.0045)
Age 45-54 -0.487* 01717 0.209%* 0107+
(0.014) ' (0.0047) (0.0091) ' (0.0080)
Age 55-64 -0.564** 0.0731%* 0.273"* 0218
(0.010) (0.010) (0.008s5) (0.014)
Age 65-74 -0.594* -0.0212 0.287 0.328"*
' (0.0076) - (0.013) - (0.0077) - (0.019)
Age 75+ - -0.590"* - -0.0847"* 0277 0397
(0.0063) (0.014) (0.0081) (0.021)
Black 01465 | 0.0835" | 0.0483" ' 0.01447
(0.015) (0.0075) (0.0061) (0.0022)
Asian/Pacific Islander -0.184%* 0.103** 0.0619"* 0.0190*
(0.016) (0.0070) (0.0067) (0.0026)
Hispanic -0.0220* 0.0143* 0.00619* 0.00154*
(0.0m) (0.0071) (0.0032) (0.00080)
Other race/ethnicity 0T - 0.0654** £ 0.0358" £ 0.0103*
' (0.034) (0.017) (0.012) ' (0.0042)
High school 1 0.0444% | -0.0297* | -0.0119™* | -0.00284
(0.014) ' (0.0094) ' (0.0036) (0.00086)
Some post-high school 0.110%** -0.0746%* -0.0286% -0.00664**
(0.014) ' (0.0095) (0.0034) ' (0.00084)
College graduate 0.164%* -0.115% -0.0402%* -0.00890%**
(0.015) (0.0m) (0.0033) (0.00085)
Post-college 0.200%* -0.146% -0.0452"%* -0.00938"*
(0.015) (0.012) (0.0030) (0.00074)
$10,000-$14,999 1 -0.0285 10,0183 1 0.00816 £ 0.00207
+ (0.020) + (0.013) ' (0.0060) ' (0.0016)
$15,000-519,999 0,035 -0.00890 ' -0.00368 -0.000887
(0.018) (0.012) (0.0049) (0.0012)
$20,000-524,999 0.0161 -0.0107 -0.00438 -0.00105
(0.017) (0.012) (0.0047) (0.00m)

TABLE 2 CONTINUES ON 567
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TABLE 2 CONTINUED FROM PAGE 566

$25,000-$34,999 0.0741%%* -0.0507* -0.0190%** -0.00434%
(0.016) (0.012) (0.0039) (0.00083)
$35,000-$49,999 01297 -0.0903"* - -0.0317% -0.00699"*
(0.015) (0.0m) (0.0033) (0.00074)
$50,000-74,999 0144 -0.101%* -0.0351%* -0.00772"*
(0.015) (0.0m) (0.0033) - (0.00076)
$75,000 and above L0214 0157 - -0.0513"* - -0.0113**
+ (0.015) + (0.012) ' (0.0034) ' (0.000971)
Household size =2 -0.00247 ' 0.00161 | 0.000685 | 0.000168
(0.012) (0.0076) (0.0032) (0.00080)
Household size =3 -0.00611 0.00399 0.00170 0.000420
(0.014) (0.0093) (0.0040) (0.00099)
Household size = 4+ -0.0228 0.0148 0.00635 0.00157
(0.014) ' (0.0094) (0.0041) (0.0010)
Married -0.0137 0.00899 0.00380 0.000928
- (0.010) - (0.0066) - (0.0028) - (0.00069)
Current smoker | -0.178%* | 0.102% | 0.0590%* | 0.0177°*
(0.010) (0.0052) (0.0043) (0.0017)
Former smoker -0.102%* 0.0636™* 0.0303*** 0.00802**
(0.0094) ' (0.0057) ' (0.0030) (0.00094)
Year 1997 -0.0143 0.00929 0.00403 0.00100
(0.013) (0.0082) (0.0036) (0.00092)
Year1999 00114 000743 000321 ' 0.000795
(0.013) (0.0083) (0.0036) (0.00001)
Year 2000 -0.000299 0.000196 0.0000830 0.0000203
(0.013) - (0.0087) - (0.0037) (0.00090)
Year 2002 1 0.0124 1 -0.00816 1 -0.00339 1 -0.000821
(0.013) (0.0084) (0.0034) (0.00082)
Year 2004 0.0159 -0.0105 -0.00436 -0.00105
(0.013) (0.0086) (0.0035) (0.00083)
Year 2006 0.0302 -0.0202 -0.00814 -0.00194*
(0.019) (0.013) (0.0050) (0.0012)
Observations 27,693 27,693 27,693 27693

<001, ** p<0.05, * p<0.]
Reference categories (omitted from table): male, age 18-24, white, less than high school education, annual income less than $10,000, household size of one, not married,
never smoked, Year 1995. California Behavorial Risk Factor Survey years included were: 1995,1997,1999, 2000, 2002, 2004, and 2006.
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The Overall Probability of Missing Teeth Due to Disease

Select subgroups

Male, aged 45-54, white, post-college education, never

Female, aged 25-34, black, high school education, current

Probability of missing 1-5

| teeth

[95% confidence interval]

© 0.2018[0.2003, 0.2033] © 0.0182[0.0180, 0.0185]
- smoked family income $75,000 or greater, married, household | |

' Male, aged 35-44, Hispanic, less than high school education, 0.4711[0.4626, 0.4796]

. current smoker family income $15,000 - $19,999, married,

Subgroup (1):

: of 4 or more, 2006
Subgroup (2):

| smoker
Subgroup (3):

family of 4 or more, 2006
Subgroup (4):

' lives alone, 2006

Source: Petris Center analysis of data from the 1995-2006 California Behavioral Risk Factor Surveillance Survey.

The first subgroup has a low probability
of missing teeth due to disease, having
only a 20.2 percent probability of miss-
ing one to five teeth and a 1.8 percent
probability of missing six or more teeth
(but not all). The second subgroup has a
drastically higher probability of missing
any teeth due to disease, having a 45.0
percent probability of missing one to five
teeth and a 12.2 percent probability of
missing six or more teeth (but not all).

The third subgroup also has a high
probability of missing teeth due to
disease, having a 47.1 percent probability
of missing one to five teeth and a 15.3
percent probability of missing six or more
teeth (but not all). The final subgroup also
has a high probability of missing teeth
due to disease, having a 40.8 percent
probability of missing one to five teeth
and a 30.0 percent probability of miss-
ing six or more teeth (but not all).

Discussion

These findings identified the adult
characteristics and subgroups at the
greatest risk for tooth loss and possible
edentulism. As expected, risk of tooth loss
due to disease increased with age in the
pooled model. Racial/ethnic minorities
were also at higher risk for tooth loss, and
a social gradient pattern of tooth loss was
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Female, aged 65-74, Asian/Pacific Islander, some college,
. never smoked, family income $50,000 - $74,999, unmarried,

evident by income and education levels.
Each incremental increase in educa-
tion and in annual household income
beyond the $25,000-$24,999 bracket
yielded a lower probability of missing
teeth. Higher levels of educational at-
tainment and income were protective
factors. These trends were similar to other
findings in the literature that show an
inverse relationship between socioeco-
nomic status and oral health status.>=
Watt suggested addressing the social
determinants of oral health inequalities
through focusing efforts on “upstream
action” and rethinking the approach to
preventive efforts.* Currently, dental
practices are more oriented to providing
curative treatment. Many dental provid-
ers offer some clinical preventive mea-
sures and dental education during visits,
but these are “downstream” efforts that
are not as effective in preventing future
problems. Preventive action at the com-
munity and state levels around oral health
promotion is needed if California aims to
dramatically reduce oral health disparities.
Results also indicated an increased
risk of tooth loss among current smokers,
compared to nonsmokers. Former smok-
ers were also at higher risk of tooth loss
than nonsmokers, but the probability of

' 0.4499(0.4427,0.457]

0.4083[0.3960, 0.4205]
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Probability of missing
. 6+ (not all) teeth

[95% confidence interval]

0.1219 [0.1189, 0.1248]

' 01531[0.1491, 0.1571]

0.3000 [0.2884, 0.3116]

loss was not as high as for current smok-
ers. The negative impact of tobacco use
on tooth retention has been previously
documented, but there is an emerging
literature estimating that former smok-
ers’ risk levels can be reduced to that
of nonsmokers after about 10 years or
more of refraining from smoking.s%*
The possibility of such dramatic risk
reduction has implications for clinical
practice; dental providers could include
more smoking cessation counseling
and support as part of their oral health
promotion/education messages during
routine visits. Current smokers could be
targeted for these messages and referred
to cessation programs, but it will also
be important to offer encouragement
and possibly refer former smokers to
resources that will help them refrain
from relapsing over time since the tooth
loss risk reduction appears greatest after
several years of no longer smoking.>
California is already a policy leader in
the area of smoke-free laws, and smok-
ing prevalence has decreased in the
last few decades as a result.?® In 2006,
the smoking rate among all California
adults was 14.9 percent, and among
adult smokers aged 18-35, 54.8 percent
had quit for more than one day.” Past



studies have explored whether dentists
advised smokers to quit, and found
that in the early 1990s, most did very
little for their patients in this area.”®*
More recently, some pilot studies
aiming to improve dental practices’ abil-
ity to address tobacco use have shown
success.>*3* For instance, two two-hour
dental clinic staff trainings helped
improve staff knowledge about the
importance of discussing smoking status
with patients and led to higher rates of
staff awareness and use of the “Five A’s”
of tobacco cessation (ask, advise, as-
sess, assist, and arrange follow-up).*
Some evidence suggests that if a den-
tal office can offer brief counsel and also
refer a patient to a tobacco quitline, those
referred to the quitline who complete all
the telephone consultations had higher
rates of abstaining from smoking. > These
pilot projects suggest promising direc-
tions for supporting dental providers’
efforts in providing patients with smok-
ing cessation counseling and referrals.
Some studies suggested that smok-
ers are less likely than nonsmokers to
regularly visit the dentist, so it is pos-
sible there may be fewer opportunities
for dental providers to offer smoking
counseling or referrals to current smok-
ers.”” However, dentists and hygienists
should use dental visits as an opportunity
to communicate the oral health risks of
tobacco use to all their patients as well
as promote good oral hygiene practices.
Regular dental visits are necessary
to help prevent disease, treat problems
early before tooth loss occurs, and
promote optimal oral health throughout
the lifespan. Tooth loss due to disease is
an avoidable experience. Yet, fear of the
dentist is fairly prevalent, and, in 1995,
it was the third most common reason
given by California adults for not going
to the dentist (reported by 9.2 percent).®

Additionally, many adults, especially
those from lower socioeconomic back-
grounds, encounter substantial barri-
ers (such as lack of insurance, financial
resources, transportation) to regular
access to dental care.®3 Even those with
Medi-Cal coverage have experienced
problems accessing needed dental care.
A typical issue with many Medicaid
programs is a lack of providers.®

Another recently identified problem
in California is that a significant portion
of adults on Medi-Cal do not realize they

FEDERAL LAW
does notrequire
states to offer
adult dental benefits
under Medicaid,
and this coverage
canbe eliminated.

also have Denti-Cal 3 However, Medicaid
access issues are no longer the greatest
concern. Federal law does not require
states to offer adult dental benefits
under Medicaid, and this coverage can be
eliminated. Although adult dental is one
of the most commonly offered optional
Medicaid benefits, during budget cri-
ses, many states put it on the chopping
block. California cut most adult Medicaid
dental benefits beginning July 1, 2009.%

Some of the only dental services that
will be available to the adult Medicaid
population will include tooth removal
for the relief of pain and infection, while
virtually all preventive and restorative
services will no longer be covered.?® This
policy change puts many adults already
at the greatest risk for losing teeth due
to disease at an even higher risk for
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this outcome. California needs to pro-
mote the enactment of programs and
policies that will enhance rather than
reduce access to routine comprehensive
dental care for all adults, particularly
its most vulnerable, in the future.

There were some limitations to the
present study to note. First was the lack
of dental insurance as a variable in the
model. While it is commendable that
California has included the optional oral
health module in its BRFS data collec-
tion often, not all years contain infor-
mation on dental insurance. Unfortu-
nately, the dental insurance question
was only included in the 1995, 1997, and
2000 BREFS, but not in the more recent
years oral health data was collected,
thus limiting the ability to examine the
relationship between dental insurance
and adult tooth loss. All BRFS data was
self-reported and answers may be subject
to recall and social desirability biases.

Conclusion

A significant proportion (almost 40 per-
cent) of California adults suffered the loss of
one or more teeth due to disease in 2006. In
the 11-year (1995-2006) pooled multivariate
analysis, Californians who are older, less ed-
ucated, racial/ethnic minorities, have lower
annual household incomes, and are current
or former smokers are more likely to be part
of this group. As the population ages, it will
become increasingly more important to
understand the trends and work to prevent
tooth loss among adults in California. smmm
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