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Abstract

Objectives—The study aims to examine whether a higher proportion of current and former
smokers reported having an oral cancer screening (OCS) exam in the past year compared with
never smokers in Maryland between 2002 and 2008.

Methods—Secondary analysis of the Maryland Cancer Surveys (conducted in 2002, 2004, 2006,
and 2008), population-based, random-digit-dial surveys on cancer screening among adults age 40
years and older. Of 20,197 individuals who responded to the surveys, 19,054 answered questions

on OCS and smoking. Results are weighted to the Maryland population.

Results—Self-reported OCS in the past year increased from 33 percent in 2002 to 40 percent in
2008. Screening among never and former smokers increased from about 35 percent to 42 percent
and from 35 percent to 43 percent, respectively; screening among current smokers remained
between 23 percent and 25 percent. In the adjusted analysis, current smokers had decreased odds
of screening compared with never smokers; no significant difference was observed between
former and never smokers. When the variable dental visit in the last year was included in the
adjusted analysis, it became the strongest predictor of OCS.
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Conclusions—Between 2002 and 2008, self-reported OCS in the last year increased among
former and never smokers, but remained unchanged for current smokers. A visit to a dental
professional attenuated the difference in OCS between current and never smokers. Dental visit in
the last year was the strongest predictor of OCS.
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Introduction

Oral cancer (i.e., cancer of the lip, oral cavity, and/or the oropharynx) accounted for
approximately 2.5 percent of cancers in the United States in 2011 (1). It is estimated that
39,400 people were diagnosed with oral cavity and pharynx cancer in 2011 and that 7,900
died of this cancer (2). The 5-year relative survival rate for cancer of the oral cavity and
pharynx from 1999 to 2006 was only 61 percent, likely due to its late stage at diagnosis (3—
5). Five-year survival was highest among persons with localized disease and lower with
regional and distant spread. Males are more likely than females to develop oral cancer (2).

Tobacco use in any form is the major risk factor for oral cancer; it is associated with 90
percent of oral cancers in men and 60 percent in women (6). Data from a population-based
case-control study suggest that cigarette smokers have two to five times higher risk of oral
cancer than nonsmokers, and the risk increases with the numbers of cigarettes smoked and
the years smoked (7). Excessive intake of alcohol is the second major risk factor for
developing oral cancer (8). Tobacco and alcohol are independent risk factors for developing
oral cancer; together they act synergistically (2,6). While oral cancers occur in an area of the
body that can be examined by both dental and medical professionals during routine
examinations, only 13 percent of adults 40 years and older in the United States reported
having had an oral and pharyngeal cancer exam in 1998 (9). One of the objectives of
Healthy People (HP) 2010 was to increase the proportion of adults aged 40 years and older
who reported having had an examination to detect oral cancer in the last year to 20 percent
(10). Increasing the proportion of adults who receive an oral and pharyngeal cancer
screening exam from a dentist or dental hygienist in the last year is a developmental
objective for HP 2020, and increasing the proportion of oral cancer detected at the earliest
stage and reducing the death rate from oropharyngeal cancer are firm objectives for HP 2020
(12).

While the incidence of oral cancer decreased in Maryland between 2003 and 2007, the
decrease in mortality that was seen in the late 1990s and early 2000s has plateaued in recent
years (12). Beginning in 2002, the state of Maryland conducted a statewide survey every 2
years through 2008 on cancer screening and risk behaviors, including questions on cigarette
smoking and oral cancer screening (OCS). Using the Maryland data from 2002, Ling et al.
found that after controlling for demographic and health care characteristics, current and
former smokers were no more likely than those who had never smoked cigarettes to report
ever having had an OCS exam (13). We used data from four survey years to examine the
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relationship between self-reported OCS within the past year and smoking status and whether
this relationship has changed over time.

The Maryland Cancer Survey, supported with funds from the Cigarette Restitution Fund
Program, was administered biennially from 2002 to 2008 to approximately 5,000
respondents in each year (14). It was a population-based, random-digit-dial, statewide
telephone survey, using list-assisted disproportionate stratified sampling by geography.
Survey participation was limited to adults age 40 years and older who lived in households in
Maryland. Excluded from the survey were individuals who were younger than 40 years of
age, who did not speak English (except in 2006 when the survey was offered in Spanish by
bilingual interviewers), who were unable to communicate due to physical or mental
impairment, and who lived in group homes or institutions.

Genesys-Market Systems Group provided a list of approximately 100,000 telephone
numbers each survey year. The sample of telephone numbers was stratified by urban and
rural area of residence with oversampling of rural areas. REDA International, Inc., a
research firm located in Wheaton, MD, conducted the interviews with Maryland residents.
Up to 15 calling attempts were made to each of the selected telephone numbers at various
times of day and throughout the week. The telephone interview took about 20 minutes and
included questions on demographics, the respondent’s cancer screening behavior, health risk
factors, and access to health care. The Council of American Survey Research Organizations
response rate (defined as the number of completed interviews/known eligible + presumed
eligible), was 38.4 percent (2002), 38.3 percent (2004), 39.7 percent (2006), and 40 percent
(2008). Methods for the survey are detailed at: http://fha.dhmh.maryland.gov/cancer/
SitePages/surv_data-reports.aspx.

Each of the respondent’s answer was given a final survey weight that could be used to
generalize the survey results to the Maryland population age 40 years and older. Pre-
stratification weighting was based on the sampling probability by geographic region (urban
versus rural), residential telephone sampling between the two density strata of phone
numbers, the number of adults age 40 years and older in the respondent’s household, and the
inverse of the number of residential telephone numbers in each household. Post-stratification
weighting was calculated as the number of adults age 40 years and older in an age-race-
gender category in the population of the urban or rural region divided by the sum of the pre-
stratification weights for the respondents in that same age-race-gender category. Approval
for the surveys was received from the institutional review boards at the Maryland
Department of Health and Mental Hygiene and the University of Maryland, Baltimore.

The questionnaire asked, “Have you ever had a test or exam for oral or mouth cancer in
which the doctor or dentist pulls on your tongue, sometimes with gauze wrapped around it,
and feels under the tongue and inside the cheeks?” Persons who responded “Yes” or “I think
so0” were identified as having had an OCS exam. Respondents were then asked when their
last OCS exam occurred. Those who said the exam was within the past year were considered
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to have had a recent OCS. Those who reported the exam was 1 or more years in the past,
never had the exam, or did not know the time interval since their last exam were considered
to not have had a recent OCS exam.

Smoking status was defined using two questions: “Have you smoked at least 100 cigarettes
in your entire life?” and “Do you now smoke cigarettes every day, some days, or not at all?”
Respondents who smoked 100 or more cigarettes in their life and were currently smoking
every day or some days were identified as current smokers. Former smokers reported they
had smoked 100 or more cigarettes in their lifetime but do not currently smoke. Never
smokers had never smoked or had smoked fewer than 100 cigarettes in their lifetime.

Alcohol consumption was defined based on the amount of alcohol consumed in the 30-day
period before the interview and was categorized as no alcohol use, low-risk drinking, and
high-risk drinking. High-risk drinking among men was defined as having more than 14
drinks per week or binge drinking (having at least five drinks on at least one occasion).
Among women, high-risk drinking was defined as having more than seven drinks per week
or binge drinking. Low-risk drinking was defined as consuming some alcohol in the last 30
days, but less than high-risk drinking.

Race was self-reported and categorized for this analysis as white, black/African American,
or other. Marital status was categorized into two groups: married or partnered and not
married (divorced, separated, widowed, or never married). Education was categorized into
four groups: a) less than high school; b) high school graduate; ¢) some college, technical
school, or college graduate; and d) advanced degree.

Data analysis

Results

The associations between each predictor variable (survey year, sex, age, race, marital status,
education, health status, and alcohol consumption) and having had an oral cancer exam in
the past year and smoking status were evaluated by the Rao Scott chi-square statistic. None
of the predictor variables were found to be potential effect modifiers (Breslow-Day P value
< 0.05). Multi-variable logistic regression, including the final survey weights (producing
results generalizable to the population of Maryland as described previously), was used to
adjust for possible confounders and to find independent predictors of having received an
OCS exam in the past year. We present two models, adjusting for the same predictor
variables in each, with the addition of the variable, dental visit in the last year (for any
reason) in the second model. Data were analyzed with SAS version 9.2 (SAS Institute Inc.,
Cary, NC, USA). A two-tailed P value <0.05 was used to indicate significance.

There were 20,197 surveys completed during the four survey years. The data from 1,143
people who did not respond to the oral cancer exam question (865) or the smoking questions
(294) were excluded from the analysis leaving 19,054 respondents. After applying the
survey weights, 16.7 percent of the respondents identified themselves as current smokers
and 32.2 percent identified themselves as former smokers.
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Table 1 shows the population characteristics as a whole and by smoking status. Compared
with never smokers, a statistically significantly higher proportion of current smokers were
black, in the youngest age group (40-49 years) and in the high-risk alcohol use category. A
lower proportion of current smokers had attained an advanced education degree, reported
their general health as excellent, very good, or good, had a routine medical checkup in the
past year, or reported having a dental visit in the last year.

The proportion of Maryland adults who reported having an OCS exam in the past year
increased from 33.2 percent in 2002 to 39.8 percent in 2008 (Table 2). Screening between
never and former smokers increased from 35.4 percent to 42.1 percent and from 35.2 percent
to 43.8 percent, respectively, while screening among current smokers remained between
23.1 and 24.5 percent (Figure 1).

Table 2 shows the unadjusted association of the weighted proportions between ever having
an OCS exam within the past year and other characteristics. A significantly higher
proportion of Marylanders with the following characteristics reported having an OCS exam
within the past year compared with their counterparts: women, whites, those who were
married or living with a partner, and those who reported their health status as good to
excellent. The proportion of Marylanders reporting an OCS exam in the last year increased
with increasing education level. Higher proportions of Marylanders reporting low-risk
alcohol consumption in the past 30 days and routine checkups or dental visits within the past
year also reported receiving an OCS exam in the past year compared with those reporting
high-risk or no alcohol consumption in the past 30 days or those reporting routine checkups
or dental visits 1 year or greater than 1 year in the past. Of those who named the type of
provider who did the OCS exam, more than 90 percent was done by dental professionals
(dentist, dental hygienist, oral surgeon, etc.) in each survey year and the remainder was done
by a medical professional (physician or nurse practitioner) (data not shown).

Compared with never smokers, current smokers had 50 percent lower odds of reporting an
OCS exam in the past year [unadjusted odds ratio (OR) 0.50, 95 percent confidence interval
(CI), 0.45-0.56]. There was no significant difference between never and former smokers
(unadjusted OR 1.02, 95 percent Cl, 0.94-1.11).

Table 3 shows the adjusted association between having an OCS exam in the past year and
smoking status, with and without adjustment for the variable dental visit in the past year.
When dental visit in the past year was not included in the model, current smokers exhibited
significantly lower odds of having received an OCS exam within the past year (OR 0.72, 95
percent Cl, 0.64-0.82) compared with never smokers. There was no difference between
former and never smokers (OR 1.05, 95 percent Cl 0.96-1.14). Significantly higher odds of
having received an OCS exam were noted among women compared with men, those who
described their health status as excellent, very good, or good versus fair or poor, and those
whose alcohol use was in the low-risk category versus non-drinkers. Higher odds of
screening were noted with increasing education level. Blacks and people of other races had
lower odds of receiving an oral cancer exam in the past year compared with whites. When
compared with the survey year of 2002, those surveyed in 2006 and 2008 had higher odds of
reporting an OCS exam in the past year. When the analysis included the variable dental visit
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in the past year, current smokers remained at decreased odds of reporting an OCS exam
compared with never smokers, although the OR was not statistically significant (0.88, 95
percent Cl 0.77-1.003). Having a dental visit in the past year was the strongest predictor of
reporting an OCS in the past year (OR 26.56, 95 percent Cl 21.26-33.18).

Discussion

During the period these surveys encompassed, self-reported OCS in the past year increased
from 33 percent in 2002 to 40 percent in 2008 among Maryland residents age 40 years and
older. During this time period, oral cancer prevention became an important goal for the State
of Maryland (15). The Maryland model for oral cancer prevention included education of
dental professionals and other health care providers in performing the OCS exam,
educational programs for the public on oral cancer, and free OCS. Oral cancer was identified
as one of the seven targeted cancers for prevention and screening under the Cigarette
Restitution Fund Program and has been included in the Maryland Comprehensive Cancer
Control Plans for 2004—2008 and 2011-2015 (16).

While the proportion of never and former smokers who reported receiving an OCS exam in
the past year increased during this time period, the proportion of current smokers who
reported having the exam remained fairly steady. Those adults at highest risk for developing
oral cancer were the least likely to report being screened. Our analysis showed that after
adjusting for potential confounders, current smokers had decreased odds of reporting an
OCS exam in the past year compared with never smokers. There was no difference between
never and former smokers. While other studies have examined self-reported OCS rates, this
is the first analysis to show trends over time. Using data from the 1998 National Health
Interview Survey (NHIS), Canto et al. found that only 13.8 percent of adults age 40 years or
older reported having an OCS exam in the past year (17). Using data from the 2003
Behavioral Risk Factor Surveillance System survey in New York, Oh et al. (18) found that
although the majority of adults (80.4 percent) had heard about oral cancer, only 35 percent
of New York adults had reported receiving a screening exam in their lifetime. In a 2002
study of North Carolina adults age 18 years or older, Patton et al. showed that 29 percent of
respondents reported ever having had an OCS exam and that current smokers were 2.3 times
less likely to report having ever had an OCS compared with never/not at all smokers (19).
Using data from the 1998 NHIS, Macek et al. (20) demonstrated that current smokers were
not more or less likely to have received an OCS exam than never smokers. Reporting on a
population-based statewide telephone survey in Florida from 2002, Tomar and Logan (21)
found just 19.5 percent of adults reported receiving an oral cancer examination in the
previous year, with this percentage being statistically significantly lower among current
smokers. Our analysis shows that in Maryland, self-reported OCS exams in the past year
have remained stagnant among current smokers since 2002, while the rates among former
and never smokers have risen each year to levels above the HP 2010 objective.

Adults who reported having a dental visit in the last year reported higher proportions of OCS
exams. When having a dental visit in the last year was included in the model, it became the
strongest predictor of having an OCS exam. It is especially important for current and former
smokers who are at higher risk for developing the disease to have regular OCS exams.
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Holmes et al. (22) found that cancers detected by a dental health care provider were of
significantly lower stage than those referred by a medical office, especially for those lesions
detected by a non-symptom-driven visit. While almost three-quarters of Marylanders age 40
years and older reported having a dental visit in the last year, this percentage was lowest (60
percent) among current smokers. It has been shown that long-term smokers are less likely to
report visiting a dentist in the previous year (23).

Groups with other demographic characteristics have been shown to report fewer dental visits
in the last year. An analysis of the Household Component of the 2004 Medical Expenditure
Panel Survey (MEPS) showed that 63.7 percent of respondents under age 65 years reported
no dental visit in the last year (24). In the adjusted analysis, respondents who had highest
odds of not having a dental visit in the last year included non-Hispanic blacks and Hispanics
(compared with non-Hispanic whites), the uninsured followed by adults with Medicaid
insurance (compared with adults with private insurance), and adults with annual incomes of
less than $20,000 followed by those with incomes between $20,000 and less than $40,000
(compared with adults with incomes of $40,000 or more). These findings from the MEPS
analysis are consistent with what has become known as “the inverse care law,” the finding
that people with the greatest health needs are least likely to receive health care. Shi and
Stevens reported that low income, lacking health insurance, and not having a regular source
of care, either singly or in combination, delayed dental care (25). In our analysis, we found
that those with lower health status and lower educational status reported lower prevalence of
receiving an OCS exam. As over 90 percent of OCS exams in our population were
performed by dental professionals, it is imperative that adults have access to dental services,
regardless of their socioeconomic status. It is unlikely all US residents will readily have
access to dental care in the near future, as dental services for adults are not included for in
the Affordable Care Act (26).

Examples of the inverse care law are not restricted to the United States. In a review
published by Dryden et al., lower attendance at general health checks was seen in men with
low incomes, lower socioeconomic status, the unemployed, and less educated (27). People
who reported risk behaviors (smoking, alcohol consumption, less healthy diet) also had
lower participation in health checks. These findings were found in the UK, countries in
continental Europe, as well as Canada and the United States. In a study of regular dental
checkups and factors associated with oral cancer in the in the UK, only older age was
associated with dental checkups (28). After adjusting for education and social class, being
male, having higher alcohol intake, smoking at least 20 cigarettes per day, and lower intake
of fruits and vegetables were associated with lower odds of regular dental checkups.

It is also important for medical providers to provide OCS when they perform physical
exams. While 82 percent in our survey reported having a routine medical checkup in the past
year, only 36 percent reported having an OCS exam in the past year. Many adults visit a
medical provider more often than a dental provider. Access to dental care is especially
lacking for low-income non-elderly adults (29). Physicians, nurse practitioners, and
physician assistants should include OCS, as well as counseling about oral cancer risk
factors, as part of their routine preventive care. In 2002, Canto et al. (30) reported that only
24 percent of surveyed Maryland family practice physicians provided OCS exams to
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patients age 40 years and older. In a survey of 389 Maryland nurse practitioners, Siriphant et
al. (31) reported in 2002 that while almost 79 percent could identify the procedure involved
in conducting an OCS exam, less than one-half knew the early signs of the oral cancer. More
education is needed among medical providers. In 2000, the Surgeon General’s report on
Oral Health in America highlighted oral health needs in the United States and disparities due
to age, race, and socioeconomic status as a major public health problem (32). The National
Call to Action to Promote Oral Health under the leadership of the Surgeon General in 2003
promotes opportunities for enhanced educational efforts for both the general public as well
as health professionals, including medical providers, to improve oral health (33). For
example, the University of Washington recently included an oral health curriculum for their
medical students to improve the knowledge and behavior of new practitioners with respect
to oral health (34). When performing routine OCS exams, medical and dental health care
providers should make additional efforts to inquire about risk factors for oral cancer and
make programs available to reduce the effect of well-known risk factors, especially tobacco
use.

Limitations and strengths

As with many surveys, this study is limited by its reliance on self-report. Clinical chart
review was not done to validate the responses about OCS. While the OCS exam was
described in detail during the interview, it is possible that some respondents had received an
exam but did not remember having it because the nature of the exam was not emphasized by
their health provider. Another limitation of the survey included the use of only landline
telephone numbers; households that use only cell phones or have no telephone were
excluded. However, as described by Blumberg et al. (35), the percentage of adults without
landlines, while increasing, remains relatively small and should have minimal impact on the
survey especially among the population age 40 years or older. The survey does not reach
people living in group homes, nursing homes, or institutions such as prisons. As the surveys
are administered in English, we were not able to reach the non-English speaking residents in
Maryland with the exception of 2006 when the survey was offered in Spanish. While the
weighting schema adjusts for non- and differential response, underrepresentation of some
segments may lead to biased estimates of the screening rates. The Maryland Cancer
Survey’s restriction to adults age 40 years and older does not allow us to report on OCS in
younger age groups, which have seen a recent increase in oral cancer, most likely due to
human papillomavirus (36,37).

The Maryland Cancer Survey has several strengths. It is a population-based, statewide
survey with a large sample size for each survey year. Four years of survey data have been
included in this analysis. Recall bias is reduced by the wording used to ask the specific
questions related to OCS that may help the respondent to recall whether they have had the
procedure performed. The results found in this study add to the growing body of literature
regarding the importance of OCS by health practitioners.

J Public Health Dent. Author manuscript; available in PMC 2014 December 16.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Viswanath et al.

Page 9

Conclusion

Current and former smokers are high-risk groups who need to be targeted for oral cancer
exams by dental professionals and primary care providers. While the proportion of adults
reporting an OCS exam increased each survey year, the increase was seen exclusively
among never and former smokers. There was no change in self-reported OCS in current
smokers between 2002 and 2008. Annual dental visits should be encouraged for all persons,
especially current and former smokers who may be at higher risk for developing oral
cancers. Dental health providers should also avail themselves of the opportunity to screen
for oral cancer at any office visit and discuss the nature of the exam with their patients,
especially for their clients who may be at high risk for disease. OCS should become a part of
each routine physical exam given by a primary care provider. Thus, schools that train
medical providers such as doctors, nurses, and physician’s assistants must include OCS in
their curriculum. Routine dental care needs to be made available to low-income and
uninsured adults. In addition to OCS during routine office visits, dental and medical offices
should offer assistance in the reduction of risk factors for oral cancer, particularly in referral
to tobacco-use cessation programs.
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Figure 1.
Percentage of Maryland adults, age 40 years and older, indicating they had an oral cancer

screening exam within the previous year by smoking status and year of survey (weighted to
the Maryland population).
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Characteristics of the Population Having Received versus Not Having Received Oral Cancer Screening within
the Past Year (Maryland Cancer Survey, 2002-2008)

Weighted %, (95% CI)

Characteristic Yes No P value
Total 36.1(35.2-36.9)  63.9 (63.1-64.8)
Smoking status
Never 38.3(37.1-39.5) 61.7(60.5-62.9) <0.0001
Former 38.8 (37.4-40.3)  61.2 (59.7-62.6)
Current 23.9(22.0-25.7)  76.1 (74.3-78.0)
Sex
Male 34.0 (32.7-35.4)  66.0 (64.6-67.3)  <0.0001
Female 37.8(36.8-38.8) 62.2 (61.2-63.2)
Race
White 41.7 (40.7-42.6)  58.3 (57.4-59.3)  <0.0001
Black 21.7 (20.0-23.3)  78.3 (76.7-80.0)
Other 29.1 (24.6-33.7)  70.9 (66.3-75.4)
Age in years
40-49 33.2(31.7-34.8) 66.8 (65.2-68.3)  <0.0001
50-64 39.2(37.9-40.5)  60.8 (59.5-62.1)
65-74 37.4(35.5-39.3)  62.6 (60.7-64.5)
75 and older 33.1(31.0-35.1)  66.9 (64.9-69.0)
Marital status
Married 40.0 (38.9-41.1)  60.0 (58.9-61.1)  <0.0001
Not married 28.0 (26.8-29.2)  72.0 (70.8-73.2)
Education
Less than high school 14.2 (12.1-16.3) 85.8(83.7-87.9) <0.0001
High school graduate 27.0 (25.5-28.4) 73.0 (71.6-74.5)
Some college or college graduate  39.9 (38.6-41.2) 60.1 (58.8-61.4)
Advanced degree 495 (47.5-51.6) 50.5 (48.4-52.5)
Health status
Excellent, very good, or good 38.6 (37.7-39.6) 61.4 (60.4-62.3) <0.0001
Fair or poor 23.1(21.3-24.8) 76.9 (75.2-78.7)
Routine medical checkup in past year
Yes 37.6(36.7-38.6) 62.4 (61.4-63.3) <0.0001
No 29.2 (27.3-31.1)  70.8 (68.9-72.7)
Dental visit in past year
Yes 47.7 (46.7-48.7)  52.3 (51.3-53.3) <0.0001
No 2.7 (2.1-3.3) 97.3 (96.7-97.9)
Alcohol use
None 30.1(29.0-31.3) 69.9(68.7-71.0) <0.0001
Low risk 43.4(42.0-44.7)  56.6 (55.3-57.9)
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Weighted %, (95% CI)

Characteristic Yes No P value
High risk 335(30.9-36.1) 66.5 (63.9-69.1)

Survey year
2002 33.2(31.7-34.8) 66.8(65.2-68.3) <0.0001
2004 34.1(32.4-35.7) 65.9 (64.3-67.6)
2006 36.8 (35.1-38.5)  63.2 (61.5-64.9)
2008 39.8(38.0-41.6) 60.2 (58.4-62.0)

*
Weighted to the Maryland population aged 40 years and older.
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Table 3

Weighted, Adjusted Association between an Oral Cancer Exam in the Past Year and Smoking Status,
Adjusted for Other Predictors by Multiple Logistic Regression (Maryland Cancer Survey, 2002—-2008)

n = 18,683 n=18571

Characteristic OR* 9% Cl  ort 95%Cl
Smoking status

Never smoker 1 (ref) 1 (ref)

Former smoker 1.05 0.96-1.14 1.09 1.00-1.19

Current smoker 0.72  0.64-0.82 0.88 0.77-1.003
Sex

Male 1 (ref) 1 (ref)

Female 135 1.24-1.47 1.25 1.14-1.37
Age in years

40-49 1 (ref) 1 (ref)

50-64 1.28 1.16-1.40 1.30 1.17-1.43

65-74 1.30 1.16-1.46 1.39 1.22-1.57

75 and older 1.07 094-1.22 111  0.96-1.28
Race

White 1 (ref) 1 (ref)

Black 048 043-053 053  0.47-0.60

Other 0.55 0.43-0.70 0.58 0.45-0.75
Marital status

Not married 1 (ref) 1 (ref)

Married or partnered 133 1.23-1.45 117 1.07-1.28
Education

Less than high school 1 (ref) 1 (ref)

High school graduate 175 1.44-2.13 1.15 0.92-1.44

Some college or college graduate 280 2.32-3.39 1.60 1.28-1.99

Advanced degree 3.70 3.02-4.54 1.95 1.54-2.47
Health status

Fair or poor 1 (ref) 1 (ref)

Excellent, very good, or good 150 1.34-1.68 1.26 1.11-1.43
Drinking status

None 1 (ref) 1 (ref)

Low risk 127 1.17-1.38 1.18 1.07-1.29

High risk 1.08 0.94-1.24 1.04 0.89-1.21
Survey year

2002 1 (ref) 1 (ref)

2004 1.03 0.92-1.14 1.04 0.93-1.17

2006 113 1.02-1.26 1.24 1.11-1.39

2008 127 1.14-1.42 1.47 1.31-1.65

Dental visit in past year
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n = 18,683 n=18571
Characteristic OR* 95% ClI ort 95% ClI
Yes NA 26.56 21.26-33.18
No NA 1 (ref)

*
Adjusted for smoking status, sex, race, age, marital status, education, health status, alcohol use, survey year.

TAlso adjusted for dental exam in the last year.
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