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ABSTRACT

The purpose of this study was to evaluate the relationship between systemic bone mineral
density and periodontal disease. 600 persons 70 year olds were selected. Among them,
186 subjects with neither diabetes mellitus nor blood sugar >140mg/dL, with more than 20
teeth and with no smoking habit were included in the study. We also utilized the data on
bone mineral density of the heel. After dividing the subjects into osteopenia group (OG) and
no osteopenia group (NOG), we evaluated the number of progressive sites which had >3mm
additional attachment loss during 3 years. The mean number of progressive sites for OG
and NOG were 5.45+9.26 and 3.26+3.02 in females, 7.71+12.30 and 3.41%2.79 in males,
respéctively (»=0.047, ANOVA). This study  might suggest that_ there was a significant

relationship between periodontal disease and general bone mineral density.

KEY WORDS: Bone loss, Periodontal disease, Etiology
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INTRODUCTION

The understanding of periodontal condition including natural history is growing rapidly
(Miyazaki et al., 1989; Miyazaki ef al., 1995). Periodontal destruction is frequently
experienced among elderly people (Slade and Spencer, 1995; Brown ef al., 1996) and it
contributes to as much as 40 percent of tooth extraction (Johnson, 1993).

Periodontal disease is characterized by the absorption of the alveolar bone as well as loss
of the soft tissue attachment to the tooth. On the other hand, osteoporosis is the most
common metabolic bone disease among the elderly (65 years and older), and the incidence of
osteoporotic fracture obviously increases with aging. Because bone loss is a common
feature of periodontitis and osteoporosis, both diseases may share common etiologic agents
which may either directly influence or modulate the process of both diseases. Given that the
final expression of periodontitis is predicated by the complex interactions occurring within an
intricate mosaic of host, microbial and environmental factors, it was felt that the contribution
of bone mineral density as a risk factor might be worthy of investigation (Offenbacher,
1996). |

Moreover, the results of some previous studies have indicated a relationship between
periodontal disease and osteoporosis (Wactawski-Wende, 1996; Tezal ef al., 2000; Mohammad
et al., 1997; Von Wowerh. et al., 1994), while others have not shown any significant
relationship (Elders et al., 1992; Klemetti et al., 1994; Lundstrom ef al., 2001). Such a
relationship is difficult to establish, as the results may easily be confounded by other factors
such as gender, hormone intake, smoking, race and age. In addition, maﬁy of the studies
conducted to date have been plagued by relatively small sample sizes and lack of adequate
control of potential confounding variables.

The purpose of this study was to evaluate the relationship between systemic bone mineral

density and periodontal disease, controlling the known confounding factors.
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MATERIALS AND METHODS
Subjects and Clinical Assessment

Initially, questionnaires were sent to all 4,542 inhabitants aged 70 years old according to a
registry of residents in Niigata city in Japan, and they were informed of the purpose of this
survey. The response rate was 81.4% (N= 3,695). Among them, after dividing into male
and female group, 600 persons were selected randomly in order to have approximately the
same numbers of gender for the study (screened population). The difference in general
health condition such as the number of cases of disease (heart disease, blood disease, liver
disease, kidney disease, diabetes mellitus, high blood pressure, rheumatism, respiratory
disease, lumbago, allergies, digestive disease, cerebral apoplexy) which the subjects had
suffered from, the percentage of smokers and the percentage of people with chewing trouble
was evaluated between the people who were examined in this study and all other residents.
The subjects for the study agreed to undergo the medical and dental examinations , and
signed informed consent forms regarding the protocol, which was reviewed and approved by
the Ethics Committee of the Faculty of Dentistry, Niigata University.

Four dentists performed clinical evaluations on the following items: (1) number of teeth
present, (2) probing pocket depth (PPD), and (3) probing attachment level (PAL). PPD and
PAL were assessed by means of a Williams probe at six sites per tooth and recorded to the
nearest millimeter. Among the screened population, 186 subjects with neither diabetes
mellitus nor blood sugar >140mg/dL, with more than 20 teeth and with no smoking habit
were included in the study.

Prior to data collection, the four examiners were calibrated with each examiner paired with
all other examiners on 17 volunteer patients in the Faculty Hospital of Dentistry, Niigata
University. The percentage of agreement ranged from 85.5 to 100% for PPD and from 70.0
to 100% for PAL. The kappa ranged from 0.77 to 1.00 for PPD and from 0.62 to 1.00 for
PAL.

The subjects' body height and weight were measured to the nearest 1 mm and 0.1 kg,
respectively to calculate the body mass index ( kg/m®, BMI). We also utilized the data on
bone mineral density (BMD) of the heel, which we measured using an Ultra-Sound Bone
Densitometer (Lunar, Achilles ™). The ultrasound signal is sent to os calcis. Ultrasound
densitometry enables the measurement of the physical properties of bone, specifically BMD.

The ultrasound measurment contains two criteria, the velocity (speed of sound (sec); SOS)
and frequency attenuation (broadband ultrasound attenuation (dB/MHZ); BUA) of a sound
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wave as it travels through a bone (Rossman ef al., 1989; Langton ef al., 1984). The stiffness
is a clinical index combining SOS and BUA, which is calculated the spread speed of
supersonic waves. The formula is (BUA-50) X 0.67+ (S0S-1380) X 0.28. This charts the
SOS and BUA into biological relevant ranges. Stiffness is indicated in the monitor of the
bone densitometer as the percentége for the value of the normal younger generation.

Osteopenia is defined as a stiffness < 85 for 70-year-old males, and < 69 for females (Lunar
Corporation, 1991) . Furthermore, a personal interview was performed to obtain the bulk of
information regarding smoking habits. To monitor the general health condition serum levels
of disease markers were also investigated. These disease markers were immunoglobulins
(IgG) and nutritional factor (albumin). Follow-up clinical surveys were carried out by PAL

after three years. All subjects (n=186) received the examination.

Statistical Analysis
Mean and standard deviation (SD) were used for characterizing the continous variables.
Following Brown et al. (1994), a change in the attachment level of 3 mm or more was set
as a conservative estimate of actual change taking place.

In addition, we compared the percentage of stiffness, BMI, serum albumin concentration,
serum IgG concentration and the number of sites with >3mm additional attachment loss
during the 3 years between males and females. A multiple regression analysis was
performed to assess the relationship between the >3mm additional attachment loss (AAL)
and the percentage of stiffness, serum albumin concentration, serum IgG concentration,
smoking habit, gender and BML '

Furthermore, we used analysis of variance (ANOVA) for the evaluation between AAL and
BMD. The best fitting model was obtained by excluding statistically non-significant variables
by the multiple regression analysis at p=0.05.
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RESULTS

We evaluated the difference in general health condition betWeen the people who were
examined in this study (EX) and all other residents (RE). The number of cases of disease
which EX and RE have had before was 1.50 (SD=1.13) and 1.16 (SD=1.16), respectively.

The percentage of smokers in EX and in RE was 19.5 % and 22.3 %, respectively. The
percentage of people with chewing trouble in EX and in RE -was 16.4 % and 18.8 %,
respectively. There were no significance in the number of cases of disease, the percentage
of smokers and the percentage of people with chewing trouble between EX and RE by
gender.

The éhéracteristics of subjects for analysis at baseline are shown in Table 1. The mean
number of teeth present was 25.34 = 2.92. The average probing pocket depth and probing
attachment loss were 1.90 = 0.50 and 2.60 + 0.75, respectively.

Table 2 shows the comparison of the percentage of stiffness, BMI, serum albumin
concentration, serum IgG concentration and AAL between males and females. The
percentage of stiffness was 74.04 £ 10.58 for males and 59.49 + 8.70 for females. A
| significantly greater loss of BMD was found in women ($<0.01). The relationship between
demographic characteristics and AAL by the multiple regression analysis are presented in
Table 3. There were significant relationships between AAL and stiffness (p=0.006), and
gender ( p=0.014).

After dividing the subjects into osteopenia group (stiffness < 69 for females, < 85 for
males, OG) and no osteopenia group (NOG), we evaluated the number of progressive sites
which had >3mm additional attachment loss during the 3 years. The mean number of
progressive sites for OG and NOG, respectively were 5.45+9.26 and 3.26+3.02 in females,
7.71x12.30 and 3.41+2.79 in males. The difference in the mean number of progressive
sites between OG and NOG was statistically significant (p=0.045, ANOVA ) after controlling
for gender (Fig.).

-37-



