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Abstract

Background—This study examines the accuracy of self-reported periodontal disease in a cohort
of older females.

Methods—The study comprised 972 postmenopausal females aged 53 to 83 years who
completed baseline (1997 to 2001) and follow-up (2002 to 2006) whole-mouth oral examinations.
Examinations included: 1) probing depth, 2) clinical attachment level, and 3) oral radiographs for
alveolar crestal height in a study ancillary to the Women’s Health Initiative Observational Study
(WHI-0S) conducted in Buffalo, New York, called the OsteoPerio study. Participants also self-
reported any history of diagnosis of periodontal/gum disease on a WHI-OS study-wide
questionnaire administered during the time interval between the two OsteoPerio examinations.

Results—Participants reporting diagnosis of periodontal/gum disease on the WHI-OS
questionnaire (n = 259; 26.6%) had worse oral hygiene habits, periodontal disease risk factors, and
clinical periodontal measures compared with those not reporting periodontal/gum disease.
Frequency of reported periodontal/gum disease was 13.5%, 24.7%, and 56.2% across OsteoPerio
baseline examination categories of none/mild, moderate, and severe periodontal disease,
respectively (trend: £<0.001), defined by criteria of the Centers for Disease Control and
Prevention/American Academy of Periodontology (CDC/AAP). Sensitivity, specificity, and
positive and negative predictive values for reported periodontal disease status were 56.2%, 78.8%,
32.8%, and 90.7%, respectively, when CDC/AAP-defined severe periodontal disease at baseline
was the criterion measure (prevalence of 15%) and were 76.0%, 77.4%, 22.0%, and 97.4%,
respectively, when tooth loss to periodontitis (prevalence of 7%) was the criterion.

Conclusion—A simple question for self-reported periodontal disease characterizes periodontal
disease prevalence with moderate accuracy in postmenopausal females who regularly visit their
dentist, particularly in those with more severe disease.
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Prevalence of periodontal disease and endentulism is high among U.S. females and increases
with age.12 Growing evidence suggests that periodontal disease is associated with major
forms of morbidity and mortality among older adults, including: 1) coronary heart disease,
2) type 2 diabetes mellitus, 3) respiratory infections, and 4) osteoporosis.3-> The U.S. adult
population aged =65 years is expected to double in coming decades,® and the burden of
periodontal disease and its complications likely will be substantial. Further understanding
the extent that periodontal disease contributes to systemic diseases in older females has
important clinical and public health implications.

The Women’s Health Initiative Observational Study (WHI-OS)’ is an existing cohort of
93,676 postmenopausal females in which associations between periodontal disease and a
number of chronic diseases can be further explored on a large scale in a cost-efficient
manner. Females in the WHI-OS cohort completed extensive baseline assessments and have
ongoing annual assessment of major disease outcomes. A clinical oral examination was not
feasible in the WHI-OS cohort; instead, periodontal disease was assessed by questionnaire
as done in other epidemiologic studies.:? Although the validity of self-reported periodontal
disease has been examined,® few studies have reported findings in older females. The
present study examined the validity of self-reported periodontal disease status in a
subsample of WHI-OS females who completed questionnaires on periodontal disease and a
clinical oral examination as part of the Osteoporosis and Periodontal Disease (OsteoPerio)
Study, an ancillary study to the WHI-OS conducted in the clinical center at the University at
Buffalo, Buffalo, New York.

MATERIALS AND METHODS

The procedures in the OsteoPerio study have been described previously.1%-123 Briefly, female
participants aged 53 to 82 years were recruited and enrolled in the parent WHI-OS baseline
study (1993 to 1998) at the Buffalo, New York, clinical center. The Buffalo cohort is similar
to females in the larger national WHI-OS’ on enrollment characteristics, including the
following: 1) age (mean: OsteoPerio, 63.4; WHI-OS, 63.6 years); 2) BMI (26.9; 27.3 kg/
m?2); 3) college graduate (43.3%:; 42.0%): 4) history of diagnosed treated diabetes (3.3%:;
4.2%) and hypertension (24.1%; 25.5%); and 5) current smoking (6.1%; 6.3%). The
proportion of white females was somewhat higher in the Buffalo cohort (95.8%) than in the
national WHI-OS (83.3%), but the race/ethnic representation in the Buffalo cohort reflects
the relative distribution within the Greater Buffalo metropolitan area from which participants
were recruited. Eligibility to enroll into the OsteoPerio baseline assessment (1997 to 2001),
coinciding with year 3 in the WHI-OS, required the following: 1) having at least six teeth
present; 2) no bilateral hip replacement; 3) no history of bone disease other than
osteoporosis; 4) no history of cancer in the past 10 years; and 5) no other serious illness.
Females with complete OsteoPerio baseline data (n = 1,341) were invited to participate in a
5-year follow-up study. Eligibility for the post-baseline follow-up study (2002 to 2006),
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coinciding with year 8 in the overall WHI-OS, required that, during the follow-up interval,
participants did not develop cancer or immunosuppressive disorders and did not have long-
term use of antibiotics or exposure to dental x-rays in the previous year. Of those eligible,
88% (n = 1,025) participated in the follow-up study. Written consent was provided for all
aspects of the WHI-OS and the ancillary OsteoPerio studies, which were approved by the
University at Buffalo Institutional Review Board.

Self-Reported Periodontal Disease in the WHI-OS

WHI-OS participants completed baseline questionnaires on medical and lifestyle histories
and an annual questionnaire on major health outcomes. As part of the questionnaires
completed at WHI-OS year 5, participants responded (yes or no) to a question on diagnosis
of periodontal or gum disease as follows: “Has a dentist or dental hygienist ever told you
that you had periodontal or gum disease?” The wording of this question is quite similar to
case finding questions used in other epidemiologic studies,8? including the Veterans Affairs
Dental Longitudinal Study,1# the Health Professionals Follow-Up Study,® and the Erie
County Study.16 Of the 93,676 females in the WHI-OS, 82,414 (87.9%) completed the
question on periodontal disease.

Oral Examinations in the OsteoPerio Study

Trained clinicians performed oral examinations at OsteoPerio baseline and follow-up0-13
using procedures guided by National Institute of Dental and Craniofacial Research
standards.1’ Detailed histories were obtained on the number and reason for tooth loss, oral
hygiene habits, use of dental services, and previous dental procedures and surgeries. Probing
depth (PD) was measured as the distance in millimeters from the gingival margin (GM) to
the base of the gingival sulcus measured using a constant-force (20 g) electronic probel8 on
six surfaces per tooth in all the teeth present except for third molars. In a subset of 724
OsteoPerio females, within-examiner difference in mean + SD PD was 0.01 + 0.02 mm, and
within-examiner coefficient of variation and intraclass correlation was 6% and 0.91,
respectively, for replicate measures. A manual periodontal probe was used to measure the
distance from the cemento-enamel junction (CEJ) to the GM at the same six sites per tooth,
and clinical attachment level (CAL) was calculated by subtracting this distance from PD.
Values for interproximal surfaces were used to calculate worst site and composite whole-
mouth mean PD and CAL for analysis. Gingival bleeding on probing (absent or present) was
assessed at three sites per tooth, using the manual probe inserted 2 mm into the gingival
sulcus parallel to the long axis of tooth and moved in a horizontal direction, and is expressed
as the percentage of sites bleeding in the whole mouth. Presence or absence of supragingival
plaque was assessed at the same three sites per tooth and is expressed as the percentage of
sites with supragingival plaque.

Alveolar crestal height (ACH) was measured in seven anterior periapical and four posterior
vertical bitewing radiographs using a single radiographic unit according to standardized
procedures developed by Hausmann et al.1920 to enhance accuracy and resolution of ACH
measures.12:13 Measurements were conducted in all teeth present except for third molars and
canines (up to 24 teeth), with two sites measured per tooth. Using the digitized images, ACH
was measured as the distance in millimeters from the CEJ to the most coronal part of the
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alveolar crest in a plane parallel to the long axis of the tooth. In a subset of 885 female
OsteoPerio participants, within-examiner difference in mean £ SD ACH was 0.04 + 0.01
mm, and within-examiner coefficient of variation and intraclass correlation was 5% and
0.98, respectively, for replicate measures. Worst site and a composite whole-mouth mean
value for ACH were computed for analysis.

Periodontal disease status at baseline and follow-up was defined using a standard clinical
definition based on PD and CAL criteria of the Centers for Disease Control and Prevention/
American Academy of Periodontology (CDC/AAP)2! as follows: 1) none/mild: neither
“moderate” nor “severe” periodontal disease; 2) moderate: =2 interproximal sites with CAL
>4 mm (not on same tooth) or =2 interproximal sites with PD =5 mm (not on same tooth); 3)
severe: 22 interproximal sites with CAL =6 mm (not on same tooth) and =1 interproximal
site with PD =5 mm.

OsteoPerio Study Sample for Validation Analyses

Administration of the periodontal disease question within the WHI-OS occurred at year 5,
which falls between the OsteoPerio baseline (WHI-OS year 3) and follow-up (WHI-OS year
8) oral examinations that include the criterion periodontal measures against which self-
reported periodontal disease status will be compared. Because completion of the self-
reported periodontal disease assessment does not align with either of the OsteoPerio clinical
examinations, criterion periodontal measures from both OsteoPerio time points was used to
obtain the broadest sense of self-report validity. As such, the present analysis includes 972
OsteoPerio participants who responded to the year 5 WHI-OS periodontal disease question
and also had complete clinical periodontal measures at OsteoPerio baseline and follow-up.
Figure 1 is an overview flowchart of the time sequence and numbers of participants included
in the present study. A subset of 945 females also provided responses (yes or no) at their
OsteoPerio baseline visit (concurrent with their oral examination) to a question on history of
gum surgery or tooth extraction because of gum disease. The accuracy of responses to this
question was examined to further understand the validity of self-reported periodontal disease
status in the present cohort.

Statistical Analyses

Differences in participant characteristics and clinical periodontal measures according to self-
reported periodontal disease were examined using Xz tests for proportions and independent ¢
tests or Mann—Whitney U'tests of mean differences for continuous variables. Sensitivity,
specificity, predictive values, x coefficients, and their 95% confidence intervals (Cls) were
computed for self-reported history of periodontal disease (yes or no) and for self-reported
history of surgery/tooth extraction attributable to gum disease (yes or no) cross-tabulated
with criterion periodontal disease status defined discretely using threshold values for several
of the available oral examination measures. Likelihood ratio positive (LR+) and negative
(LR-) values, which are not as sensitive to disease prevalence, were also evaluated.
Stratified analysis of the primary results was performed to determine consistency of findings
according to cohort subgroups (age, education level, smoking status) in which opportunity
for, or recall of, periodontal disease diagnosis could differ. Analyses were completed using
statistical software,3 and P values are two-sided at a = 0.05.
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The majority of participants are white with college education, and greater than half the study
group was aged =65 years at both examinations (Table 1). Overweight or obesity (BMI =25)
was quite prevalent, whereas the proportion of current smokers and of diagnosed diabetes
was relatively low at each study time point.

Clinical periodontal measures according to self-reported periodontal disease are shown in
Table 2. Of the 972 females in the present study, 259 (26.6%) self-reported a history of
diagnosed periodontal or gum disease. Females reporting periodontal/gum disease tended to
have significantly worse oral hygiene habits and clinical periodontal measures at baseline
and at follow-up compared with females who did not report having periodontal/gum disease.
Likewise, females reporting periodontal/gum disease also had significantly greater tooth loss
to periodontitis and higher frequency of oral surgery or tooth extraction because of gum
disease. The proportion of females reporting periodontal/gum disease across clinical
categories of none/mild, moderate, and severe periodontal disease was 13.5%, 24.7%, and
56.2% at baseline and was 14.4%, 27.4%, and 60.6% at follow-up (trend, £<0.001 each).
Using severe periodontal disease at baseline as the criterion, moderate agreement was seen
with self-reported periodontal disease (x = 0.27; 95% CI = 0.20 to 0.33). Results were
similar when based on clinical periodontal disease status at follow-up. Major periodontal
disease risk factors were compared at baseline between females with and without self-
reported history of diagnosed periodontal/gum disease. The proportion of ever smokers,
overweight/obesity (BMI =25), and diagnosed treated diabetes was significantly greater in
females who reported (53.3%, 60.6%, and 6.9%) than those who did not report (43.2%,
54.4%, and 2.8%; P <0.05, each) a history of periodontal/gum disease. There were no
significant differences in age (mean: 65.3 versus 65.9; 2= 0.16) or hormone therapy use
(never, former, current: 26.3%, 21.2%, 53.5% versus 32.4%, 19.1%, 48.5%; P=0.17)
between females reporting and not reporting diagnosis of periodontal/gum disease,
respectively.

Of the 945 females in the present study who responded to the OsteoPerio study question on
surgery/tooth extraction attributable to gum disease, 226 (23.9%) self-reported a positive
history. The proportion of females at baseline reporting surgery/tooth extraction attributable
to gum disease across CDC/AAP clinical categories of none/mild, moderate, and severe
periodontal disease was 8.3%, 24.3%, and 49.6% (trend, £<0.001). Moderate agreement
was seen between self-reported surgery/tooth extraction and severe periodontal disease (x =
0.25; 95% CI = 0.17 to 0.31). When the WHI-OS question on history of periodontal/gum
disease was cross-classified with the OsteoPerio Study question on history of surgery/tooth
extraction attributable to gum disease, overall agreement was 82.7% (P <0.001), and x was
0.55 (95% CI = 0.48 to 0.60).

To further evaluate the accuracy of self-reported periodontal disease, the sensitivity,
specificity, predictive values, x coefficients, and LR+ and LR- were compared with criterion
periodontal measures defined as binary variables (Table 3). Findings were similar when

8SAS v.9.2, SAS Institute, Cary, NC.
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using OsteoPerio baseline or follow-up criterion measures, so only results using baseline
measures are reported. Accuracy was highest when comparing self-reported periodontal
disease with more severe criterion measures. Compared with tooth loss to periodontitis,
values were 76%, 77%, 22%, 97%, and 0.25, respectively, and, when compared with the PD
composite criterion, values were 52%, 83%, 53%, 82%, and 0.35, respectively. LR+ values
across criterion measures indicated that the proportion of true positives generally was at least
twice that of false positives (LR+ >2.0), whereas LR~ values indicated the proportion of
false negatives was 20% to 70% lower than the proportion of true negatives. The pattern of
findings was comparable for accuracy of the OsteoPerio question on self-reported history of
surgery/tooth extraction attributable to gum disease (Table 4).

To evaluate performance of the WHI-OS periodontal disease question in cohort subgroups,
the main results were stratified by selected OsteoPerio baseline characteristics (age,
education, and smoking) that potentially could influence response accuracy. For efficiency,
this analysis was restricted to three criterion measures that characterize different aspects of
severe periodontal disease: 1) tooth loss to periodontitis; 2) severe periodontitis defined by
CDC/AARP criteria; and 3) the ACH composite criterion. As shown in Table 5, accuracy of
self-reported periodontal/gum disease was comparable in younger and older females, in
those with high school and college education, and in never and ever smokers.

Because females who have more frequent dental visits could have higher likelihood of being
told they have periodontal disease and thus more accurately report a history of diagnosis
compared with females who visit the dentist less often, the analysis was repeated in Table 3
after excluding females who reported visiting a dentist only for a problem or never (n = 73,
7.5% of the overall cohort). Results on sensitivity, specificity, predictive values, and «
coefficients were materially the same as in Table 3 for the overall cohort (data not shown).

DISCUSSION

The results of this study conducted in a subset of WHI-OS females who completed clinical
oral examinations in the ancillary Buffalo OsteoPerio study indicate that history of diagnosis
of periodontal or gum disease and history of surgery or tooth extraction attributable to gum
disease is reported with moderate accuracy in older females who regularly see their dentist,
particularly among those with more severe disease. Periodontal disease risk factors and
clinical measures were, on average, worse in females reporting diagnosis of periodontal/gum
disease. The frequency of reported periodontal/gum disease and reported surgery/tooth
extraction attributable to gum disease was incrementally higher across categories of clinical
periodontal disease severity based on CDC/AAP criteria. When compared against more
severe criterion measures, self-reported periodontal disease status demonstrated moderate
accuracy and predictive value similar to that reported in other epidemiologic studies on
periodontal disease. Results were comparable between cohort subgroups for which
differences in response accuracy might be expected. Although beyond the scope of the
present study, findings on sensitivity and specificity reported herein, together with
established statistical methods,22 potentially could be used to evaluate and correct for the
effect of misclassification in studies relating periodontal disease with risk of disease
occurrence. The WHI-OS large cohort size and extensive scope of follow-up offers
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opportunity to examine associations between self-reported periodontal disease and relevant
diseases of aging that could, in turn, focus additional research at improving control of
periodontal disease and its complications among older adults.

Comparing findings of validation studies is difficult because of differences in clinical
periodontal status across populations, in the wording of questions used to assess periodontal
disease by self-report, and in the criterion periodontal measures used to examine
questionnaire accuracy.® The present findings generally agree with previous results,
particularly from cohorts with advanced education and frequent use of dental services.
Among 212 older white male non-dentist health professionals, mean alveolar bone height
obtained from oral radiographs was significantly worse in males who self-reported having
periodontal disease compared with those who did not.1> LR+ and LR- predictive values for
self-reported periodontal disease were ~70% when the criterion measure was defined as the
median percentage of sites >4 mm ACH. In the present study, a similar positive predictive
value (77%) but lower negative predictive value (49%) was observed when the criterion
measure was defined as =1 tooth with 24 mm ACH. In another study on 155 older white
males, significantly worse ACH was seen in those with than without self-reported
periodontal disease.1* When compared with criterion ACH measures of varying severity, the
sensitivity ranged from 17% to 50% and the specificity from 77% to 90% for case finding
questions worded similarly to the WHI-OS question on periodontal/gum disease. In the
present analysis, similar values for sensitivity and specificity, and in some instances better
sensitivity (56% to 58%), are observed when ACH of varying severity was the criterion
measure. In two smaller studies on females that included a nearly identical periodontal
question as in the WHI-OS, sensitivity and specificity, respectively, was 32% and 94% in
younger participants?3 and was 54% and 89% in older participants24 when compared with
the criterion periodontal pockets =4 mm. In the present study, a sensitivity of 30% and
specificity of 84% were observed when PD =4 mm was the criterion. « coefficients and
likelihood ratio measures further confirmed the accuracy of self-reported periodontal/gum
disease suggested by the above discussed sensitivity, specificity, and predictive values, but
comparison with findings in other studies is limited because «x and likelihood ratios typically
have not been reported.8

Published findings also are limited regarding to the accuracy of reported periodontal disease
surgery. 8 Among older non-dentist white males, positive and negative predictive values
were 69% and 74%, respectively, when compared with the criterion of greater than the
median percentage of sites with =3 mm ACH.1® In the present cohort of older females,
positive and negative predictive values of 83% and 50%, respectively, were seen for reported
history of surgery/tooth extraction attributable to gum disease against the criterion of at least
one tooth with 24 mm ACH loss. Moreover, relatively higher values were observed for
sensitivity, specificity, and « coefficients when compared with more severe criterion
measures and strong agreement between OsteoPerio self-reported history of surgery/tooth
extraction attributable to gum disease and WHI-OS self-reported history of diagnosed
periodontal disease.

The several criterion periodontal measures used in this study are defined practically to
reflect levels of periodontal disease that, if observed clinically, likely would elicit dentists
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telling their patients they have disease. The lower sensitivity in previous studies and in the
present study suggests that a proportion of individuals have periodontal disease, by selected
definitions, but either have not been advised of this by their dentist or do not recall well
having been advised. Specificity in this study is high, suggesting that the WHI-OS question
on periodontal disease and the OsteoPerio Study question on surgery/tooth extraction
attributable to gum disease correctly identifies a large proportion of adults who are without a
history of diagnosed periodontal or gum disease. Predictive values, particularly positive
predictive values, tend to track with prevalence of the criterion measure.2® In this study,
predictive values expectedly are highest when prevalence of the criterion measure was high.
Higher sensitivity and specificity were observed when criterion measures were more severe
and thus less prevalent. When criterion prevalence is low, a higher proportion of females
self-reporting periodontal disease will be false positives and, thus, moderate predictive
values. The tradeoff in sensitivity, specificity, and predictive value with respect to the choice
and prevalence of criterion measure need be considered when interpreting the present
findings and when comparing results among published studies.

It is possible that findings from the present cohort of mostly college-educated females with
frequent dental visits may not generalize to other groups who are less educated, have less
frequent dental visits, or have substantially different underlying prevalence and severity of
periodontitis. Stratified analyses were used to examine consistency of the present primary
results for the WHI-OS periodontal disease question according to cohort subgroups defined
by age, education level, and smoking status. It is possible that smokers or older adults would
more likely have and thus be advised of clinically severe periodontal disease. Likewise,
younger and more educated females might recall history of diagnosis with greater accuracy.
No appreciable differences were found in the accuracy of self-reported periodontal disease
between study subgroups. Because the majority of participants reported frequent dental
visits, there was limited ability to examine this issue, although the primary results were
unchanged when females with infrequent dental visits were excluded. Additional studies on
older adults with greater sociodemographic and clinical diversity would help clarify the
generalizability of the findings of the present study.

Strengths of the current investigation include the following: 1) the large, well-characterized
study group; 2) the several objective periodontal measures with demonstrated reliability
obtained from standardized oral examinations; and 3) the relative consistency of findings
according to cohort subgroups in which opportunity for, or recall of, periodontal disease
diagnosis could differ. The accuracy of self-report has been demonstrated in the WHI for
other clinical diagnoses common at older ages, including diabetes,28 cardiovascular events,
27 and fractures,28 which strengthens confidence in the present findings. Limitations of this
study also should be considered. When evaluating accuracy of self-reported disease,
criterion periodontal measures and questionnaire responses on history of periodontal disease
ideally should be obtained at the same time point. Administration of the WHI-OS
periodontal disease questionnaire did not align with the OsteoPerio periodontal
examinations. However, findings were similar when based on criterion measures at baseline
(preceding questionnaire administration) or at follow-up (subsequent to questionnaire
administration) examinations. Moreover, comparable accuracy was seen for the OsteoPerio
study question on history of surgery/tooth extraction attributable to gum disease, which was
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administered concurrent with collection of baseline periodontal measures. Responses to both
questions were strongly and positively associated with clinical periodontal disease defined
by CDC/AAP criteria and were strongly correlated with each other. The concordant findings
for the two self-reported assessments of periodontal disease enhances confidence that
accuracy of the WHI-OS question is not spuriously affected by participation in the preceding
clinical examination. The extent that OsteoPerio females represent the larger WHI-OS is an
important consideration. Recruitment strategies, enrollment criteria, and procedures for the
Buffalo WHI center were identical to those used in the larger WHI-OS. Baseline
characteristics of females enrolled into the WHI-OS at the Buffalo center are comparable
with baseline characteristics in the national WHI-OS cohort. Although participation in the
OsteoPerio studies was elective, there is no known selection force underpinning the subset of
females enrolled in the OsteoPerio study that would systematically affect the accuracy of
self-reporting periodontal disease diagnosis. The periodontal disease question was asked
only once in the WHI-QOS, so it was not possible to examine reliability of self-reported
periodontal disease diagnosis. Reliability of self-reported sociodemographic information,
lifestyle factors, and clinical conditions has been demonstrated in the overall WHI-OS,” and
there is no obvious reason to believe responses to the periodontal disease question would
conversely lack reliability in this study group. Multi-item questionnaires likely provide more
complete characterization of periodontal disease status than does a single-item assessment.2°
However, single-item questions such as in the WHI-OS and the Osteo-Perio Study have been
used in other epidemiologic studies that have contributed extensively to understanding the
etiology and health consequences of periodontal disease.3%-31 Additional epidemiologic
findings from the WHI-OS could further distinguish the role periodontal disease has in
determining health status among the growing population of older females in the United
States.

CONCLUSIONS

A simple question for self-reported periodontal disease can be used to characterize
periodontal disease prevalence with moderate accuracy among postmenopausal females who
regularly see their dentist, particularly in those with more severe disease. Use of objective
periodontal measures could enhance disease classification, although such measures may not
be feasible in large epidemiologic studies. Findings from the present study potentially could
be used to correct for misclassification when relating self-reported periodontal disease with
risk of other diseases in the WHI-OS. Further defining the link between oral and systemic
health could lead to improved primary and secondary prevention strategies in older females.
The WHI-OS is an existing resource in which these associations can be explored on a large
scale in a cost-efficient manner.
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Temporal sequence of participant enrollment and measures for the present study examining
accuracy of self-reported periodontal disease in the WHI-OS.
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Table 1

Participant Characteristics at OsteoPerio Study Baseline and Follow-Up Examinations (n = 972)

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Characteristic Baseline OsteoPerio (1997 to 2001)  Follow-Up OsteoPerio (2002 to 2006)
Age (years), mean + SD 65.7 £ 6.6 70.2+6.7
<65 479 (49.3) 212 (21.8)
>65 493 (50.7) 760 (78.2)
BMI (kg/m?), mean + SD 26.5+5.0 26.6+5.2
<25 427 (43.9) 414 (42.6)
=25 545 (56.1) 558 (57.4)
Cigarette smoking
Never 526 (54.1) 526 (54.2)
Former 419 (43.1) 427 (43.9)
Current 27(2.8) 19 (2.0)
Hormone therapy use
Never 299 (30.8) 284 (29.2)
Former 191 (19.7) 524 (53.9)
Current 482 (49.5) 164 (16.9)
History of diagnosed diabetes
No 934 (96.1) 901 (92.7)
Yes 38(3.9) 71(7.3)
Race/ethnicity N/A
White 954 (98.1)
Other 18 (1.9)
Education (n = 954) * N/A
High school 203 (21.3)
College 413 (43.3)
Graduate school 338 (35.4)

NA = not applicable.

Data are presented as n (%) unless otherwise noted.

*
Not all participants answered question.

J Perfodontol. Author manuscript; available in PMC 2018 June 18.
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