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Abstract
Objectives—We investigated the relationship between secondhand smoke and periodontal
disease in nonsmokers.

Methods—We undertook a cross-sectional analysis of the Atherosclerosis Risk in Communities
study with 2739 lifetime nonsmokers aged 53–74 years, unexposed to other sources of tobacco,
who received a complete periodontal examination at visit 4. Exposure was reported as average
hours per week in close contact with a smoker in the preceding year. We defined severe
periodontitis as 5 or more periodontal sites with probing pocket depth of 5 millimeters or more
and clinical attachment levels of 3 millimeters or more in those sites. Other outcomes were extent
of periodontal probing depths of 4 millimeters or more and extent of clinical attachment levels of
3 millimeters or more.

Results—In a binary logistic regression model, adjusted odds of severe periodontitis for those
exposed to secondhand smoke 1 to 25 hours per week increased 29% (95% confidence
interval=1.0, 1.7); for those exposed to secondhand smoke 26 hours per week, the odds were twice
as high (95% confidence interval=1.2, 3.4) as for those who were unexposed.

Conclusions—Exposure to secondhand smoke and severe periodontitis among nonsmokers had
a dose-dependent relationship.

Periodontitis is a chronic condition characterized by inflammation of the supporting tissues
of the teeth, resulting in breakdown of the connective tissue attaching the teeth to the
alveolar bone and eventually to irreversible loss of that bone. Diagnosis is based on signs of
destruction of the connective tissues attaching the tooth root to alveolar bone, which is
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assessed clinically by measuring attachment level. Attachment level is determined by
combined parameters of probing depth and gingival recession at numerous sites in the
mouth. Ideally, measurements are made at 6 sites per tooth in a full-mouth assessment of 28
teeth. Periodontitis is a leading cause of tooth loss and an important entity in its own right.
Also, the underlying infection and complex host immune-modulatory and inflammatory
responses that destroy periodontal tissues contribute to several systemic conditions.1

Systematic reviews of the evidence have supported a relationship between periodontitis and
cardiovascular disease 2,3 and type 2 diabetes.4

In 2004, the US Surgeon General concluded that the scientific evidence was sufficient to
infer a causal relationship between tobacco smoking and periodontitis.5 The etiologic
fraction, that is, the fraction of severe periodontal disease cases in which cigarette smoking
exposure plays an etiologic role,6 has been estimated to be 52.8%.7 This percentage
indicates that approximately one half of periodontitis cases could be prevented if cigarette
smoking were eliminated, with most of that reduction occurring among people who quit
smoking, rather than among nonsmokers exposed to secondhand smoke. In the US dentate
adult population, prevalence of periodontitis, defined as 2 or more sites with clinical
attachment loss of at least 4 millimeters and 1 or more sites with probing depth of 4
millimeters or deeper, was estimated to be 3.6%.8 The extent of attachment loss and
prevalence of the disease increases dramatically with age.

Nonsmokers exposed to secondhand smoke are recognized to be at increased risk of
periodontitis. On reviewing updated evidence on involuntary exposure to tobacco smoke, the
US Surgeon General concluded in 2006 that there is no risk-free level of exposure to
secondhand smoke.9 To date, only 2 studies have examined the association of secondhand
smoke exposure and periodontal disease in adults. One analyzed data from the 3rd National
Health and Nutrition Examination Survey (NHANES III) and found that the odds of
periodontitis for exposed adults who had never actively smoked were 1.6 times (95%
confidence interval [CI]=1.3, 2.0) as much as those of unexposed adults.10 The second
study, of 273 predominantly male Japanese workers, reported higher odds of periodontal
disease in passive smokers relative to nonsmokers (odds ratio [OR]=2.9; 95% CI=1.1,
7.8).11

Although these findings are informative, some caution is required in their interpretation.
Estimates of effect size vary considerably depending on case definition, extent and severity
of periodontal disease, and measurement protocol.12 Both studies used a partial-mouth
measurement protocol limited to sites in 2 quadrants. Compared with full-mouth
examinations, half-mouth protocols have severely underestimated the prevalence of
periodontitis and produced biased findings, especially in populations with low prevalence of
severe disease.13–15 Whether such bias alters the presence and strength of a relationship
between secondhand smoke and periodontal disease is not known.

To address this limitation, we used a rigorous protocol, examining 6 sites per tooth in a full-
mouth survey, and applied a stringent case definition of periodontitis to ensure that we
correctly identified all cases that met the case definition. The specific study aim was to
determine whether exposure to secondhand smoke was associated with periodontal disease
in lifetime nonsmokers of cigarettes who were unexposed to other sources of tobacco or
nicotine. We hypothesized that nonsmokers exposed to secondhand smoke would have
greater odds of severe periodontitis and greater extent of periodontal disease than those who
were unexposed.

Sanders et al. Page 2

Am J Public Health. Author manuscript; available in PMC 2013 August 30.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



METHODS
Informed consent was obtained from all eligible study participants before the dental
examination.

Study Participants
Study participants were enrolled in the Atherosclerosis Risk in Communities (ARIC) study,
a multicenter prospective epidemiologic cohort study conducted in 4 communities in the
United States. At baseline (1987–1989), 15792 adults aged 45 to 64 years were selected by
probability sampling from Forsyth County, North Carolina; Jackson, Mississippi; suburban
Minneapolis, Minnesota; and Washington County, Maryland. The cross-sectional data for
this analysis were collected during the comprehensive dental examination conducted from
1996 through 1998 (visit 4 of the longitudinal ARIC study). Of the baseline sample, 74%
participated at visit 4 (n=11656). Of these, 4860 did not take part in the periodontal
assessment because they had no remaining teeth (n=1651), had medical contraindications
(n=1621), refused (n=1317), or had another reason (n=271). Of the 6796 who had a
periodontal assessment, 4057 were omitted from this analysis because they were a current or
former smoker (n=3640), had used another form of nicotine (n=381), self-identified as non-
White and non-Black (n=25), or had another reason (n=11). Hence, the total sample
consisted of 2739 ARIC study participants.

Main Exposure
Interviewers administered a questionnaire at visit 4 to collect self-report information about
health status, medication usage, and health behavior. We obtained detailed information
about active and past cigarette smoking, as well as lifetime use of pipes, cigars, cigarillos,
chewing tobacco, snuff, nicotine gum, and nicotine patches. We omitted people exposed to
any of these sources of tobacco from the analysis to eliminate possible bias from other
sources of tobacco.

Using the ARIC study classification, we categorized participants who indicated having
smoked fewer than 400 cigarettes during their lifetime as a lifetime nonsmoker. To
determine secondhand smoke exposure participants were asked, “During the past year, about
how many hours per week, on the average, were you in close contact with people when they
were smoking? For example, in your home, in a car, at work or other close quarters?”
Although this measure falls well short of obtaining a cumulative lifetime exposure, the
duration of exposure is substantially longer than measures of acute exposure obtained from
serum cotinine.

Examiner Training and Standardization and Collection of Periodontal Clinical Data
Dental examiners assessed each tooth for dental plaque using the Silness & Löe Plaque
Index.16 Probing depth (PD) was determined with a UNC-15 periodontal probe at 6 sites per
tooth and recorded in millimeters, with fractions of millimeters rounded to the next lower
unit. As many as 28 teeth were examined for each person; third molars were excluded. At
the same sites, gingival recession was measured as the distance from the cemento-enamel
junction to the free gingival margin and recorded in millimeters, with fractions of
millimeters rounded to the next lower unit. We computed clinical attachment level (CAL)
during data analysis by adding the PD to the gingival recession. Examiners assessed the
presence or absence of bleeding on probing after each quadrant of probing at 6 sites on all
teeth.

All dental examiners received the same training and calibration. During calibration, each
examiner was matched with the gold-standard examiner and another examiner on at least 5

Sanders et al. Page 3

Am J Public Health. Author manuscript; available in PMC 2013 August 30.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



occasions. The weighted κ was 0.90 for PD and 0.82 for CAL within 1 millimeter. Over the
2-year course of examinations, we conducted quality assurance through conference calls,
site visits, and recalibration to maintain standardization of examiners.

Dependent Variable and Covariates
We selected thresholds for 3 periodontal disease outcome measures that have been used
previously 17–19: (1) case definition of severe periodontitis as 5 or more sites with CAL 3
millimeters or more and PD 5 mm or more in the same sites and (2) extent of periodontal
disease (CAL3, the proportion of sites probed with CAL≥3 mm), and (3) PD4, (the
proportion of sites probed with PD≥4 mm).

Covariates were known or hypothesized risk indicators for periodontal disease. We
examined age (in years); education in 3 categories (≤11 years, 12–16 years, ≥17 years) as a
marker of socioeconomic position; oral hygiene, defined by tooth-brushing frequency in the
previous day (never, once, twice, or 3 times) and frequency of flossing in the week before
the examination (never, once, twice, or 3 times); and proportion of sites with plaque scores
of 2 or more. We also considered diabetes (fasting glucose level≥126 mg/dL, nonfasting
glucose level≥200 mg/dL, taking medications for hyperglycemia, or having a physician’s
diagnosis of diabetes); body mass index (weight in kilograms divided by height in meters
squared); use of nonsteroidal anti-inflammatory drugs (other than aspirin); alcohol use
(grams of ethanol/wk) or drinking status (current, former, never); coffee consumption (cups
per day), and race (White or Black). Because women were postmenopausal, we derived a
categorical variable with 3 levels: female current hormone replacement therapy (HRT)
users, female non-HRT users, and men.

When we analyzed data as an overall summary of responses from all probed sites (i.e.,
severe periodontitis case status), multivariate models included the number of remaining
teeth to include the dimension of teeth that were at risk. We did not include the number of
remaining teeth for the CAL3 or PD4 models because the number of probing sites available
was included as the denominator for the proportion.

As a result of the method of sampling, race was incompletely distributed within the study
center locations. Therefore, we created a combined variable of center–race with 5 levels: (1)
Forsyth County, North Carolina––Blacks, (2) Forsyth County, North Carolina––Whites, (3)
Jackson, Mississippi––Blacks, (4) Minneapolis, Minnesota––Whites and (5) Washington
County, Maryland––Whites. The combined center–race variable therefore adjusted for both
race and center differences. The center–race variable also reflected any effects resulting
from different examiners across centers.

Statistical Analysis
We tested our hypothesis of an association between periodontal disease and secondhand
smoke exposure among lifetime nonsmokers with no exposure to other tobacco products.
We coded all variables that had more than 2 levels as indicator variables and binary
variables as 0 or 1. We created categorical variables for the continuous variables for an
adjusted bivariate analysis. We calculated the means and proportions of covariates, adjusting
for age, gender–HRT use, and education and center–race, stratified on both severe
periodontitis case status and exposure to secondhand smoke (coded as 1 for ≥1 h/wk and 0
for unexposed).

We tested the covariates related to both severe periodontitis case status and secondhand
smoke exposure (P<.1), adjusting for age, education, and center–race, in multivariable
models. Age, gender–HRT use, education, and center–race were forced into all models
irrespective of their statistical significance. We built the models by adding 1 covariate at a
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time and evaluated each variable using type III tests (i.e., as though each variable were the
last added).

If the parameter estimates for each level of secondhand smoke exposure were changed by
more than 10% or if the coefficient for that covariate was statistically significant at P<.05,
we kept the covariate in the model and entered the next covariate.

We used a binary logistic regression model to estimate the risk of secondhand smoke
exposure on severe periodontitis (case vs. noncase), controlling for potential confounders.
The decision to set the threshold for high secondhand smoke exposure at more than 25 hours
per week was based on the distribution, because we know of no preexisting threshold. In this
study, 6.4% of all participants (exposed and unexposed to secondhand smoke) and 12.7% of
all participants exposed to secondhand smoke were exposed to high levels of secondhand
smoke (> 25 h/wk).

For analyses of extent variables, where the response was Zn, the number of diseased sites
(CAL≥3 mm or PD≥4) among n probed sites, we treated Zn as a binomially distributed
random variable. The binomial distribution assumes independence of the k dichotomous
responses (0 or 1) at each site. It is reasonable to expect that individuals who have 1
diseased site (CAL≥3 mm or PD≥4) are more likely to have other diseased sites. This
intraindividual correlation contributes to extrabinomial variation in the data. To allow for
this potential overdispersion, we assumed that explanatory factors influenced the proportion
of diseased sites, pi = Zn/n, through a logistic link function and estimated model parameters
using generalized estimating equations methods. The appeal of this approach is that the
empirical or robust standard errors for the parameter estimates are consistent, even if the
representation of the variance in the estimating equations is misspecified. When we tested
the main exposure variable as a continuous variable, we tested transformation––such as
quadratic terms, exponential terms, logarithmic and exponential transformation of the main
exposure variable––in the binomial multivariate models to capture the shape of the
association better than with a straight-line model. We conducted all analyses using SAS,
version 9.1 (SAS Institute, Cary, NC).

RESULTS
Study participants were aged between 53 and 74 years (mean=62.4). The sample was
predominantly female (74.7%), and Blacks made up 20.2%. Exposure to secondhand smoke
for 1 hour or more a week was reported by 33.7% (n=923) of adults.

Of all participants, 4.3% reported weekly exposure exceeding 25 hours (n=117). The mean
exposure, adjusted for age, gender–HRT, education, and center–race for the participants who
reported secondhand smoke exposure, was 9.97 hours a week (SE=0.6), and the range of
exposure was 1 to 108 hours per week.

Severe periodontitis was found in 16.0% (n=438) of participants. On average, 5.2%
(SE=0.2; range=0–97) of participants had periodontal sites with probing depths deeper than
or equal to 4 mm. The mean extent of CAL 3 millimeters or more was 16.5% (SE=0.3;
range=0–100). The mean number of retained teeth was 22.6 (SE=0.13; range=2–32).

Covariate Associations With Case Status and Secondhand Smoke
The covariates significantly associated with severe periodontitis after adjustment for the key
factors of age, gender–HRT, education, and center–race (P<.5) were body mass index and
dental visiting pattern (Table 1). When adjusting for key factors, alcohol and coffee
consumption were significantly associated with secondhand smoke exposure (P<.5), along
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with body mass index (Table 1). Periodontal assessment parameters of bleeding on probing,
CAL, probing pocket depth, and dental plaque were significantly associated with case status
(Table 2), and, with the exception of extent of probing pocket depths of 4 millimeters or
more, all periodontal parameters were significantly associated with secondhand smoke
exposure.

Multivariable Analysis
Severe Periodontitis—Mean secondhand smoke exposure (average hours per week over
the past year) was significantly higher for cases (mean=4.3; 95% CI=3.0, 5.6) than for non-
cases (mean=3.2; 95% CI=2.8, 3.6). Among those exposed for 1 to 25 hours per week, mean
secondhand smoke exposure was 4.5 hours (95% CI=4.1, 4.8). Among those exposed for
more than 25 hours per week, mean secondhand smoke exposure was 48.0 hours (95%
CI=44.3, 51.6). We observed a significant dose-dependent relationship of secondhand
smoke exposure and severe periodontitis prevalence (Table 3). The odds for people exposed
to 1 to 25 hours per week was 29% higher (95% CI=1.0, 1.7) and the odds for people
exposed to 26 hours per week or more was twice as high (95% CI=1.2, 3.4) than that of
people with less than 1 hour per week of secondhand smoke exposure, adjusting for age,
education, center–race, gender–HRT use, pattern of dental visits, dental plaque, and number
of teeth remaining.

Extent of Attachment Loss and Probing Depth—The final models for extent of
CAL3 and PD4 contained the same covariates: age, gender–HRT use, education, center–
race, extent of dental plaque scores, and pattern of dental visits (Table 4).

The adjusted odds of periodontal sites having clinical attachment levels 3 millimeters or
more increased by a factor of 1.1 (95% CI=1.0, 1.2) for people with 1 to 25 hours per week
of secondhand smoke exposure, which was not significantly greater than that for unexposed
people. However for people with 26 hours per week or more of secondhand smoke
exposure, the risk increased significantly by a factor of 1.3 (95% CI=1.0, −1.6), compared
with people with less than 1 hour per week of secondhand smoke exposure.

For periodontal pocket depths of 4 millimeters or more (Table 4), we observed a trend of
increasing extent of deep pockets with greater exposure, but the confidence intervals of the
odds ratios enclosed unity and hence did not differ significantly from those unexposed to
secondhand smoke.

DISCUSSION
In this large community-dwelling sample of lifetime nonsmokers unexposed to other
tobacco products, those exposed to secondhand smoke had a higher prevalence of severe
periodontitis, after controlling for known risk indicators for periodontal disease. Exposure to
secondhand smoke also showed a dose-dependent increase in extent of periodontal disease,
but the association was statistically significant only for CAL and only at the higher level of
exposure. Our findings were consistent with the 2 earlier studies 10,11 that used the partial-
mouth examination. They also build on evidence of lower CALs in children exposed to
secondhand smoke in the home.20 Previous studies 13–15,21 have shown that bias in
prevalence estimates is reduced by using a full-mouth assessment of 6 sites per tooth, as we
did. If the degree of bias in disease measurement is equal in exposed and unexposed people
(i.e., the assumption of nondifferential misclassification), ORs for the association between
exposure and disease are usually biased toward the null, with the amount of bias
proportional to the degree of bias in disease measurement. Methods that reduce bias in
estimating prevalence might therefore be expected to yield larger exposure–disease ORs.
Yet, we found that the effect sizes at 2 thresholds of secondhand smoke exposure (adjusted
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OR [AOR]=1.3 and 2.0, respectively) tended to be smaller than those previously reported in
nonsmokers (OR=1.6 in Arbes et al.10; OR=2.9 in Yamamoto et al.11). One explanation is
that bias in periodontal disease is differential with respect to smoking, for example, if
partial-mouth recordings produce greater underestimation of disease in smokers than in
nonsmokers. However, differences in effect estimates may be because of other conspicuous
differences among these studies, including their age distributions and measures of exposure
and outcome. Nevertheless, the direction of effect was consistent across all 3 studies, and the
magnitude of effect was approximately equal, establishing consistency of evidence.

Possible Mechanisms and Explanations
A possible explanation for why the association of exposure to secondhand smoke and severe
periodontitis was statistically significant whereas the association with extent scores was
weaker may be that our periodontitis case definition was more stringent and recognized only
truly serious periodontal disease. The wide range of covariates used in multivariable
regression models adds to the argument that this association is not a spurious one caused by
residual confounding.

There is reason to believe that passive smoking exerts similar systemic effects on the
periodontal tissues as observed in active smokers, based on studies that have found that
active and passive smoking have effects in the same direction, although not the same
magnitude, on other health outcomes.22–24 Because secondhand smoke is inhaled, 1 likely
biological mechanism of effect is through systemic effects of toxic constituents in the
tobacco smoke.25 These effects may be mediated through injury inflicted by
proinflammatory agents, such as cytokines 26 or smoking-induced oxidative stress.27

Some authors have attributed the difference in periodontal health among active cigarette
smoking groups to better oral hygiene among nonsmokers. Plaque accumulation does not,
however, seem to differ enough among smoking groups to explain the strong association of
smoking with periodontal disease.28,29 The effect of active cigarette smoking on the
pathogenesis of periodontal disease is now believed to be exerted through both local and
systemic pathways.30 The local effects are thought to be mediated by the chemical stimuli
and include local vasoconstriction by nicotine and decreased oxygen tension as well as
hyperkeratosis of the gingival tissues. Local effects possibly include effects of the physical
heat from cigarette smoke, although no studies have been conducted to confirm that type of
effect. The more important pathway of the 2 is believed to be the systemic alteration of the
host response.29,31 Several studies have noted impaired chemotaxis and phagocytosis 32 of
both oral and peripheral neutrophils of smokers as well as reduced antibody production.33,34

Smoking is associated with suppressed salivary osteocalcin levels, implying a pathogenic
mechanism via reduced bone mineral density.35 Very few studies have assessed the host
response in periodontal tissues of passive smokers. One study comparing non-smokers and
passive smokers found elevated levels of salivary biomarkers for periodontal disease in
passive smokers compared with non-smokers.36

Strengths and Limitations
This study was limited to individuals whose only exposure to tobacco products was
secondhand smoke. Elimination of other sources of smoke and nicotine makes these findings
even more compelling and establishes that this excess risk is the result of secondhand smoke
exposure alone and not of active smoking by the individuals themselves. The magnitude of
this public health problem is considerable, considering that one third of nonsmoking
individuals were exposed. The large number of participants permitted comparisons and
adjustments for other risk factors than a smaller sample would have allowed. The extensive
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amount of clinical and lifestyle information collected made it possible to examine this
association more thoroughly than otherwise possible.

One reason for the small crude effect is that adults who were less likely to be cases were
more likely to be exposed to secondhand smoke. For example, at the Forsythe study site, 6%
of White adults were cases compared with 16% to 23% of adults at other study sites. Yet
secondhand smoke exposure tended to be higher in Whites at the Forsythe site than at the
other study sites, biasing estimates toward the null. As a result, cases and controls did not
differ in secondhand smoke exposure when secondhand smoke was dichotomized (P=.08).
We found a stronger effect when secondhand smoke was defined over 3 levels. Here, the
odds for disease in those exposed for 26 hours per week were elevated 45% relative to those
unexposed, and the effect became significant after adjustment for covariates including study
site (AOR=2.0). The cross-sectional design did not permit us to establish the temporal
relationship of secondhand smoke and periodontal disease. Therefore, periodontal disease
may possibly have existed before the exposure. Only longitudinal data could confirm that
exposure preceded the onset of disease. However, reverse causation is implausible: There is
no reason to believe that people would become exposed to secondhand smoke as a
consequence of developing periodontitis. Exposure was self-reported, which is also a
limitation, but self-report is the most common way to collect information on lifestyle factors.
No biomarkers, such as cotinine levels, were available for this study to confirm the reported
exposure, but in an analysis of a study population representative of the US population 10

(NHANES III), serum cotinine levels generally confirmed the self-reported exposures.
Using a threshold of 10 nanograms per milliliter of serum cotinine as an indicator of current
cigarette smoking, only 3.4% of non-smokers reportedly exposed to secondhand smoke and
0.8% of people not exposed to secondhand smoke were likely current smokers or users of
other tobacco products.

A related concern is this study’s measure of secondhand smoke during the preceding 12
months, creating the potential for misclassifying exposure over the longer period in which
harmful compounds in tobacco smoke probably contribute to destruction of periodontal
tissues (possibly a decade or more). For 2 reasons, we believe the degree of misclassification
is probably less in this study than in other studies. First, studies such as NHANES ask only
about current secondhand smoke exposure. For example, during the in-home interview for
NHANES III, interviewers asked, “Does anyone who lives here smoke cigarettes in the
home?” 10 In contrast, we asked about exposures during preceding 12 months. Second,
people in this study were aged 53–74 years, ages at which most of those exposed to
secondhand smoke experience that exposure in the home, not the workplace. Moreover,
domestic living arrangements tend to be quite stable in this age. Therefore, most people’s
exposure during the preceding 12 months is probably a good proxy for their exposure during
several of the preceding years.

In summary, we found statistically significantly higher prevalence of severe periodontitis
but not greater extent of periodontal disease in lifetime nonsmokers exposed to secondhand
smoke, compared with those not exposed to secondhand smoke. The results build on earlier
reports of a relationship between exposure to secondhand smoke and periodontal disease.
Longitudinal studies are needed to evaluate the exposure–outcome sequence, as are
experimental studies to provide evidence of biological mechanisms. Our findings suggest
that secondhand smoke exposure should be taken into account in future studies of
periodontal disease.

Secondhand smoke remains a serious public health hazard, with 40% of the nonsmoking
population aged 3 years or older being exposed in the United States during 2007–2008.37

Although understanding the pathogenesis of secondhand smoke in periodontal disease has
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scientific value, the health of the nation is best served through initiatives with demonstrated
effectiveness in limiting secondhand smoke exposure.
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TABLE 3

Binary Logistic Regression Analysis of the Relationship Between Secondhand Smoke and Severe
Periodontitis: Atherosclerosis Risk in Communities Study; Forsyth County, NC; Jackson, MS; suburban
Minneapolis, MN; and Washington County, MD; 1996–1998

Level of Secondhand Smoke Exposure Unadjusted OR (95% CI) AOR (95% CI)a

≥26 h/wk 1.5 (0.9, 2.3) 2.0 (1.2, 3.4)

1–25 h/wk 1.2 (0.9, 1.9) 1.3 (1.0, 1.7)

Not exposed to secondhand smoke (Ref) 1.0 1.0

Note. AOR = adjusted odds ratio; CI = confidence interval; OR = odds ratio. Severe periodontitis case status was defined as ≥5 sites with clinical

attachment level ≥3 mm and probing depth ≥5 mm. The pseudo-R2 statistic = 0.002 for the unadjusted model and 0.16 for the adjusted model. ORs
and 95% CI are unadjusted and adjusted for covariates.

a
Adjusted for age, education, center and race, gender and hormone replacement therapy, remaining teeth, extent of plaque scores ≥2, and dental

visiting pattern.
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TABLE 4

Multivariate Binomial Regression Model of the Relationship Between Secondhand Smoke and 2 Periodontal
Disease Parameters: Atherosclerosis Risk in Communities Study; Forsyth County, NC; Jackson, MS;
Suburban Minneapolis, MN; and Washington County, MD; 1996–1998

Level of Secondhand Smoke Exposure

Clinical attachment level ≥3 mm Periodontal pockets ≥4 mm

Unadjusted OR (95% CI) AOR (95% CI)a Unadjusted OR (95% CI) AOR (95% CI)a

≥26 h/wk 1.4 (1.1, 1.8) 1.3 (1.0, 1.6) 1.2 (0.9, 1.7) 1.3 (0.9, 1.8)

1–25 h/wk 1.1 (1.0, 1.2) 1.1 (1.0, 1.2) 1.2 (1.0, 1.3) 1.1 (1.0, 1.9)

Unexposed (Ref) 1.0 1.0 1.0 1.0

Note. AOR = adjusted odds ratio; CI = confidence interval; OR = odds ratios.

a
Adjusted for age, education, center and race, gender and hormone replacement therapy, remaining teeth, extent of plaque scores ≥2, and dental

visiting pattern.
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