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Summary

In the previous, we report examined the link between degree of periodontal disease and
hypertensive/blood pressure using the CPI value as the measure of the disease, as employed in the
work of Ainamo, et al. While the CPI value has frequently been used in dental epidemiological
studies, several questions remain unanswered as to its accuracy, reproducibility, and objectivity.
Given the foregoing, the current study adopted the occult blood test, an objective screening test for
periodontal disease, as the measure for evaluating the relation between periodontal disease and
hypertension.

As the result of logistic regression analysis, relationships between presence/absence of
hypertension and periodontal disease, as determined by the occult blood test, were statistically
significant. In comparison to the healthy group, the probability of the periodontal disease group to
contain hypertensive persons was higher by 2.60 times. The findings of the current study using the
occult blood test as the index, which suggested a relationship between periodontal disease and

hypertension, reinforces the link between the incidence of ischemic heart disease and periodontal

disease.

I . Introduction

Periodontal disease is the main cause of tooth loss
among post- middle-aged persons. Periodontal disease
starts as an infection, caused by Periodontopathic
bacteria in dental plaque, such as Porphyromonas
gingivalis and Bacteroides forsythus that lead to des-
truction of periodontium and eventually tooth loss .
Periodontal disease has hitherto been regarded as a
disease limited to the interior of the oral cavity.
However, with advances in recent studies regarding

the relationship between periodontal and systemic

diseases, research on derivative diseases that
originate in the oral cavity is rapidly progressing.
Such studies increasingly elucidate the fact that
periodontal disease is not only affected by systemic
diseases, but itself exerts effects on ischemic heart
disease (IHD), diabetes, and low weight in newborn
babies.

According to the review articles of periodontal
disease and the circulatory system by Beck, et al. ?
and Loesche, et al.?, the high incidence of cardiac

diseases, especially IHD among those whose oral

cavities are in poor condition, has been confirmed by
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Table 1 Morbidity of Hypertension, Diabetes Mellitus and Hyperlipidemia by Age

Age(years) Hypertension(%) Diabetes Mellitus(%) Hyperlipidemia(%)
20-29 0.00 0.00 0.00
30-39 0.38 0.38 0.75
40-49 1.49 1.49 0.21
50-59 8.40 0.80 0.40

many studies. Strong involvement of hyperlipidemia,
hypertension, smoking and diabetes in IHD incidence
has been recognized. Hypertensive involvement has
especially been examined from a variety of angles.
However, relations between periodontal disease and
hypertension/blood pressure have not been fully
analyzed.

In this environment, the authors in the previous
report? examined the link between degree of
periodontal disease and hypertensive/blood pressure
using the CPI value as the measure of the disease, as
employed in the work of Ainamo, et al.?’ While the
CPI value has frequently been used in dental
epidemiological studies, several questions remain
unanswered as to its accuracy, reproducibility, and
objectivity. Given the foregoing, the current study
adopted the occult blood test ©, an objective screening
test for periodontal disease, as the measure for
evaluating the relation between periodontal disease

and hypertension.
II . Subjects and Method

The current study examined the relationship
between periodontal disease and hypertension in
2,000 employees of a large business establishment. In
addition, a correlation analysis of periodontal disease
and blood pressure was performed on employees with
normal blood pressure as measured at the time of a

health examination.

1. Evaluation of periodontal disease using occult
blood test
Test strip was immersed for 2-3 seconds in sample
saliva collected in a paper container, then evaluated
after 30 seconds by comparing it to a standard
colorimetric table. The quantity of occult blood was

classed in six categories, ranging from 0 to 5; higher

values indicating more progressed stages of periodon-

tal disease.

2. Measurement of blood pressure

After a rest period, blood pressure was measured
at the upper right arm in a sitting position. An
automatic blood pressure monitor (HEM-706 Fuzzy,
OMRON) was used.

3. Definition of hypertension

Employees diagnosed as hypertensive by physi-
cians at the business establishment, or by physicians
were defined as

at other medical institutions,

hypertensive for the purpose of the study.

4. Measurement of serum lipid
Five ml of blood drawn from a right elbow vein
was centrifugally separated to obtain serum. Serum

lipid was measured using enzymatic method.

5. Smoking survey
A self-report survey was used for determining the
presence/absence of any smoking habit (1 smoke, 2 do

not smoke at present, and 3 do not smoke)

6. Statistical analysis

The relationship between degree of periodontal
disease and hypertension was analyzed using logistic
regression. Correlation analysis was performed to
evaluate the correlation between evaluated degree of
periodontal disease and blood pressure among male
employees with systolic pressure of less than 140
mmHg and diastolic pressure of less than 90 mmHg,

excluding those with a diagnosis of hypertension.

III . Results

Table 1 shows the morbidity of hypertension,
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Table 2 Blood pressure, serum lipid of study population by age

(Mean + S.D.) (Mean + S.D)) (Mean + S.D)) (Mean = 8.D.) (Mean £ S.D.
20-29 126 = 14 70 £ 11 181.3 = 29.1 109.4 = 55.2 54.9 £ 11.9
30-39 125 + 13 T+ 9 197.1 + 30.5 125.1 + 54.8 55.3 + 12.2
40-49 129 = 17 80 = 11 205.4 £ 29.6 135.1 = 58.7 56.0 £ 13.5
5059 135 + 19 83 + 11 207.3 + 30.3 134.5 * 55.5 55.2 + 13.9
Total 128 = 16 77+ 12 197.6 = 31.6 126.1 = 57.4 55.4 £ 12,9
Table 3 Percentage of Salivary occult blood code in subjects by age
Age(years) 20-29 30-39 40-49 50-59 Total
Salivary occult blood Code
Code 0 1.39% 0.75% 0.42% 0.40% 0.74%
Code 1 13.30% 9.40% 6.37% 4.80% 8.53%
Code 2 51.52% 56.39% 49.05% 42.80% 50.00%
Code 3 24.93% 22.18% 32.06% 32.80% 28.34%
Code 4 4.43% 6.02% 5.94% 10.00% 6.31%
Code 5 4.43% 5.26% 6.16% 9.20% 6.08%

Table 4 Results of logistic regression analysis for incidence of hypertension and

progression of Salivary occult blood

. Logistics Standard Odds
Variables .. .
coefficient error ratious
Healthy group 1.00
Periodontal disease group 0.955%* 0.359 2.60(1.29-5.26)

Odds ratios adjusted for age and smoking habit

diabetes mellitus, hyperlipidemia classed according to
age. The prevalence of hypertension in subjects of age
40s and older was higher than that of diabetes and
hyperlipidemia: the rate for 50-59 years old was 8.4%.
Table 2 shows subjects’ blood pressure by age, serum
lipid by age. Five items that included systolic and
diastolic pressure, total serum cholesterol all showed
a tendency to increase with age. Table 3, Salvary
occult blood code 3-5 shows a tendency to increase
with age, while Salvary occult blood code 0-2, on the
contrary, decreased with age.

As the result of logistic regression analysis,
relationships between presence/absence of hyperten-
sion and periodontal disease, as determined by the
occult blood test, were statistically significant. In

comparison to the healthy group, the probability of the

*p < 0.05

#% 1 p < 0.01

periodontal disease group to contain hypertensive
persons was higher by 2.60 times (Table 4).

Table 5 shows the correlation between blood
pressure and amount of occult blood in the group of
persons with the standard-range blood pressure,
classed according to their smoking habits. With non-
smokers, statistically significant correlations were
found between occult blood in saliva and sys-
tolic/diastolic blood pressure as well as serum
triglyceride. With smokers, no statistically significant

correlation was found with any of above items.
IV . Discussion

Tooth loss interferes with chewing or eating.
Consequent adverse effects on health are obvious.

Lowering of physical, mental, and social activities are
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Table 5 Person's correlation coefficients for Salivary occult blood and blood pressure, serum lipid by smoking

habit status
. Current smokers (n = 747) Nonsmokers(n=444)
Variables - — : -

Correlation coefficient p value Correlation coefficient p value
Systolic blood pressure(mm/Hg) 2.609 0.905 0.007 < 0.01
Diastolic blood pressure(mm/Hg) — 0.005 0.136 0.009 < 0.05
Total cholesterol(mg/dl) 0.001 0.309 — 0.001 0.385
Triglyceride(mg/dl) 1.399 0.817 0.002 < 0.05
HDL-cholesterol(mg/dl) — 0.001 0.648 — 0.002 0.463

n : Number of subjects Ajusted for age

reported as indirect influences of tooth loss in daily
life.

At the same time, direct involvement of dental
disease, especially periodontal disease, with incidence
of cardiovascular diseases has become clear in recent
research. Syrjanen, et al.” compared conditions of oral
cavity in two groups matching in gender and age, a
group of 50 brain-infarct patients over the age of 50
and a control group of 50 subjects. Oral cavities of
male brain-infarct patients have been reported to be
in worse condition than the control group. The cross-
sectional study of Paunio, et al.? demonstrated a
significant correlation between tooth loss and THD
among 1,384 male subjects, age 45-64, when their age,
hypertension, educational level, smoking habit, etc.
were matched.

Mattila, et al.? compared 100 acute cardiac-
infarct patients to control subjects, who were matched
as to their age, social class, smoking habit, the level of
serum lipid, etc. Patients’ conditions of oral cavity
were inferior to those of controls. Their further 14
years of follow-up survey of 9,760 persons revealed
higher incidences of IHD among those with deteriorat-
ing periodontal compared to healthy subjects.

A large scale cohort study by Joshipura, et al.'?,
in which 44,119 health care workers participated,
reported a high rate of ITHD occurrence in a group with
many cases of periodontal disease related tooth loss.
As seen above, a number of reports connecting
incidence of IHD and periodontal disease appeared in
recent years. These reports were summed up in a
review article by Beck, et al. Loesche, et al.? also
recognizes periodontal disease as a risk factor for

cardiac diseases.

However, few reports exist that have investigated
the link between hypertension and periodontal
disease. A report by Muratsu, et al.'’, in which the
relationship between blood pressure and number of
missing teeth was explored among 86 healthy persons
aged 65-79 was one of them. Report by Wakai, et al.'?,
in which the connection between systolic blood
pressure and the CPI value among 497 persons who
went through a thorough medical checkup,
While Muratsu, et al.'?

statistically significant relationship, the results of

was
another one. found a
Wakai, et al.'? produced only a statistically non-
significant trend. Thus, sufficient evidence for linkage
between blood pressure and periodontal disease was
not currently available.

In our previous report, the authors examined link
between periodontal disease and incidences of
hypertension/blood pressure ¥. The indicator of degree
of periodontal disease here was the CPI value as used
in the study of Ainamo, et al.? The result was a
statistically significant difference as measured using
the CPI value, an index of degree of periodontal
disease. Another finding was that nonsmokers
younger than 50 with higher systolic pressure tended
to develop more advanced periodontal disease. While
the CPI value in the previous study has frequently
been employed in many dental epidemiological
studies, several questions remain unanswered as to
its accuracy, reproducibility, and objectivity.

For this reason, in this study the analysis of the
relationship between periodontal disease and hyper-
tension was performed using the occult blood test as
measure, an objective screening test for periodontal

disease. Similar results as in the previous report were
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obtained. The findings of the current study using the
occult blood test as the index, which suggested a
relationship between periodontal disease and hyper-
tension, reinforces the link between the incidence of
ischemic heart disease and periodontal disease.
Reports on the mechanism that underlies

periodontal disease explain that the disease is caused
by gram-negative bacterial infections. Endotoxins

(lipopolysaccharide) and inflammatory cytokines

(TXA2, IL-1 B , PGE2, TNF- « ) from those bacteria
damage blood vessels, the facilitating cause of arterial
sclerosis and thrombosis. Further, reportedly another
possible cause for cardiovascular disease is a chronic
infection that progresses to low-level bacteremia,
which increases leukocytes ' and fibrinogen, impor-
tant risk factors for IHD ®. While no direct
explanatory factor is proposed to explain the results of
the present study, it is assumed that such a
mechanism as described above might be the

underlying reason. As this was a cross-sectional study
involving patients and control subjects, the timing of
the beginning of hypertension as well as that of dental
disease remain unknown. Therefore, the relationship
found in this study could not prove the right temporal
association. Elucidation of the cause-and-effect rela-
tions between blood pressure and dental disease using
a variety of methods, including cohort studies,

remains as our future task.
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