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Abstract

In Japan, however, experimental or epidemiological studies on the correlation between obesity and
periodontal diseases are rare. To shed some light on the relationship between obesity and periodontal
diseases from the epidemiological viewpoint, the present study was conducted on about 1,470 healthy
Japanese factory workers.

The results obtained were as follows: Compared to those with normal body weight, the odds ratio
of obese individual developing periodontal diseases was 1.55. Even after adjusting for age and one’s
smoking habits, the ratio was 1.49, showing a significant difference between obese individuals and
those of normal body weight. When compared to the subjects with a normal body weight, the odds
ratio for those with a low body weight was 0.68. Even after adjusting for age and smoking habits, the
ratio was 0.79, with no significant difference between the two groups.

It is presumed that the physiologically active substances secreted by the fat cells of obese persons
exert effects on periodontal diseases by promoting their development.

(Jpn J Clin Ecol 15 @ 28~34, 2006)
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I . Introduction Japan 21

Periodontal disease is the most prevalent
chronic condition affecting about 70% of the
population in this country. It was found re-
cently that this affliction not only causes tooth
loss: it 1s also responsible for systemic illnesses
and is regarded as an important disease to be

targeted for prevention, according to “Healthy

For the primary prevention of periodontal
diseases, many studies were conducted on the
risk factors involved. Aging, diabetes mellitus,
the presence of the subgingival bacteria, and
smoking habits have been cited as potential
risk factors®® . In addition, we noted that

obesity is a new risk factor to be added to the
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list®. The reason is: obesity, which can be de-
fined as a condition in which adipose tissue has
accumulated excessively in the body, is consid-
ered to be a risk factor for life-style-related
diseases”™?, such as diabetes mellitus, cerebral
apoplexy, and heart diseases. With recent ad-
vances in fat cell biology, adipose tissue is now
recognized not only as tissue where excess en-
ergy 1s stored but it also acts as an organ to
produce and secrete various physiologically ac-
tive substances”. Among these, TNF-«a, a
cytokine secreted by fat cells, promotes bone
resorption”” and is therefore suspected to be
significantly related to the development of
periodontal diseases that are characterized by
resorption of the alveolar bone”. In Japan,
however, experimental or epidemiological stud-
les on the correlation between obesity and
periodontal diseases are rare. To shed some
light on the relationship between obesity and
periodontal diseases from the epidemiological
viewpoint, the present study was conducted on

about 2,000 healthy Japanese factory workers.

I . Methods
1. Subjects

The 1,963 (Men: 1,833 Women: 130) employ-
ees worked 1n a petroleum chemical plant where
the major products were resins; vinyl chloride
and polypropylene and chemical products like
ammonia and urea. The employees included
those who worked at the plant sites on 3-shifts;
but most operated computer-controlled ma-
chinery so they were not likely to be exposed to
toxic substances. The requirements for partici-
pation to this project were: 1) Men between the
ages of 20 to 59 years (because there was little
number of subjects, the women were ex-
cluded.); 2) Those who did not require more de-
tailed examinations other than a routine health

examination; 3) Those who were not given a

diagnosis of chronic diseases at the routine ex-
amination (such as cardiac disease or diabetes
mellitus); 4) Those who did not report an ab-
normality, such as fatigue or a common cold on
the day of the routine health examination.; 5)
Those whose oral condition was measured in
this study. The number of subjects ultimately
selected were 1,470.

2 . Recruitment phase survey methods

The subjects were requested to attend a
morning clinic, where a standard medical ex-
amination was conducted and each individual’s
height, weight and blood pressure were re-
corded. Oral condition was measured by a
standard core protocol and salivary occult
bleeding test were conducted at a single labora-
tory. All the subjects were asked to respond to
a self-administered questionnaire concerning
their smoking habits.

Categories of tobacco use were defined as fol-
lows: smoking (subjects who smoked at the
time of the interview); non-smoking (those
with no smoking history); and quit smoking
(those who had smoked habitually but stopped
at least one month ago).

For the protection of the participant’s pri-
vacy, disclosure of the research data was re-
stricted; and for the statistical analyses a code
was assigned to each subject so that he could
not be identified when the results were pub-
lished.

3. Examination of obesity and periodontal
disease

Obesity index was evaluated by Body Mass
Index (BMI). BMI was computed from one’s
body height and weight [BMI=body weight
(kg) /body height (m)*]. The subjects were di-
vided into 3 groups according to standard of
WHO or Japan Society for the Study of Obesity
(JASSO) —BMI<18.5 (Low body weight), 18.5
=BMI<25.0 (Normal body weight), and BMI
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=25.0 (Obese) .

With the aid of a salivary occult bleeding test,
periodontal disease was diagnosed by measur-
ing the amount of occult blood contained in the
saliva. The test subjects were instructed to re-
frain from eating, drinking, or cleansing their
oral cavity starting 2 hours prior to the sched-
uled oral examination; and were instructed to
collect an appropriate amount of saliva just be-
fore the oral examination. After collecting a
salivary specimen, “Salivaster-Bld.” (Showa
yakuhin kako. LTD.) was used immediately for
semi-quantitative determination of the occult
blood in the saliva. A diagnosis of this disease
was based on a hemoglobin concentration of >
2.5mg/dl in the saliva. A single examiner was
responsible for collecting the salivary samples
and in charge of evaluating all of the test
results™.

4 . Statistical analysis
Association between prevalence of periodon-

tal diseases and BMI was computed by using

logistic regression analysis®”. For the software
for statistical analyses, Macintosh Statview
Ver. 5.0 were used (SAS Institute Inc,
Berkeley, USA). The significance level was set
at p<0.05.

IT. Results
1. Characteristics of Subjects

Table 1 shows the age, smoking habits, BMI,
and the amount of occult blood detected of the
test subjects. The most of subjects ranged in
ages from 40 to 49 years (34.9%); and current
smokers were 55.7%. If the former and current
smokers are combined, the total increased to
66.2%. BMI data indicated that 70.3% of them
were of normal body weight and 26.4% were
obese. The proportion of those suffering from
periodontal diseases (detected by the salivary
occult bleeding test) was 12.8%.
2 . Relationship between BMI and prevalence of

periodontal disease

Table 2 shows the results of a logistic regres-

Table 1 Characteristics of subjects

Prevalence of

N Weighted % Periodontal Disease %

Age (years)

20-29 381 259 9.2

30-39 295 20.1 11.9

40-49 513 34.9 12.3

50-59 281 19.1 19.6

Total 1470 100 12.8
Smoking habits

Non-smoking 492 33.8 14.2

Quit smoking 153 10.5 16.3

Smoking 812 55.7 11.0

Total 1457 100 12.6
Body mass index (kg/m")

Underweight [0 18.5 49 3.3 8.2

Normal 18.5-24.9 1033 70.3 11.5

Overweight 25 388 26.4 16.8

Total 1470 100 12.8
Salivary occult blood

Hemoglobin 2.5 (mg/dl) 1282 87.2 —

HemoglobinO 2.5 (mg/dl) 188 12.8 —

Total 1470 100 —
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sion analysis on the relationship between BMI
and the prevalence of periodontal diseases.
Compared to those with normal body weight,
the odds ratio of obese individual developing
periodontal diseases was 1.55. Even after ad-
justing for age and one’s smoking habits, the
ratio was 1.49, showing a significant difference
between obese individuals and those of normal
body weight. When compared to the subjects
with a normal body weight, the odds ratio for
those with a low body weight was 0.68. Even
after adjusting for age and smoking habits, the

ratio was 0.79, with no significant difference

between the two groups.
3. Relationship between BMI and prevalence of
periodontal disease by age

Table 3 shows the results of a logistic regres-
sion analysis on the relationship between BMI
(stratified by age) and periodontal diseases. In
each age group between 20 and 59 years, the
number of those contracting periodontal dis-
eases was in ascending order: lowest for those
with low body weight, followed by those with
normal body weight, then obese individuals.
The odds ratio for contracting periodontal dis-

eases was also in ascending order, with lowest

Table 2 Crude and adjusted odds ratios and 95% confidence interval of body mass index
(BMI) and periodontal disease by salivary occult bleeding test

Crude OR Adjusted OR
(95%C1) p value (95%CI) p value
Body mass index (kg/m")
Underweight 0185 0.68 (0.2410011.932) 0.472 0.79 (0.2760 2.234) 0.650
Normal 18.500 24.9 Reference Reference
Overweight 25 1.55 (1.1140 2.145) 0.009 1.49 (1.07001 2.086) 0.018

Odds ratios adjusted for smoking and age

Table 3 Crude and adjusted odds ratios and 95% confidence interval of body mass index
(BMI) and prevalence of periodontal disease by age

. Prevalence of Crude OR Adjusted OR
Body mass index (kg/m") N periodontal Disease % (95%C1) J(95%C1)
2000 29 years
Underweight [118.5 18 5.6 0.59 (0.07500 4.608) 0.57 (0.0710 4.494)
Normal 18.50124.9 275 9.1 Reference Reference
Overweight 025 88 10.2 1.14 (0.51000 2.543) 1.20 (0.53001 2.696)
3000 39 years
Underweight [118.5 9 11.1 1.00 (0.119018.304) 0.98 (0.115018.344)
Normal 18.500 24.9 215 11.2 Reference Reference
Overweight 025 71 14.1 1.31 (0.59100 2.881) 1.39 (0.624013.114)
400 49 years
Underweight [118.5 19 10.5 0.99 (0.21900 4.437) 1.02 (0.22401 4.609)
Normal 18.501 24.9 347 10.7 Reference Reference
Overweight 025 147 16.3 1.64 (0.939012.847) 1.63 (0.931012.858)
5000 59 years
Underweight [118.5 3 0.0 — —
Normal 18.501 24.9 196 16.8 Reference Reference
Overweight 025 82 26.8 1.81 (0.97901 3.351) 1.57 (0.83201 2.966)

Odds ratios adjusted for smoking
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being those with the low body weight, followed
by subjects with normal weight, then by obese
subjects. A similar tendency was noted even
after adjusting for smoking habits. However,
there were no statistically significant differ-

ences among the groups.

IV. Discussion

Obesity, diabetes mellitus, hyperlipidemia,
and hypertension, together called a “deadly
quartet,” constitute grave risk factors for life-
style-related diseases. Among them, obesity
forms the basis for the onset of diseases with a
high mortality; therefore, epidemiological and
experimental studies are still being continued
to investigate the implication of obesity from
diverse angles, such as mortality-morbidity of
its sequelae and life style factors.

While studies on obesity are being advanced,
its effect on the development of periodontal dis-
eases 1s readily conceivable if one looks into the
developmental mechanism of the latter. How-
ever, there are only a handful of studies that
have been conducted on the relationship be-
tween periodontal diseases and obesity.
Perlstein, et al. reported that periodontal dis-
eases readily exacerbate in obese rats that also
suffer from hypertension”. In an epidemiol-
ogical study on human subjects, Saito, et al. ob-
served 241 healthy Japanese between the ages
of 20 and 59 years to examine the correlation
between BMI and CPI, an index for periodontal
diseases. They reported that, compared with
those with a BMI<{20.0, the relative risk of
having a periodontal disease increased to 3.4
times in individuals with a BMI in a range of
25.0 to 29.9 and 8.6 times in those with a BMI>
30.0™.

These researchers continued their study on
643 subjects living in the same area. This time,

the waist-hip ratio was added to the test

parameters. It was found that the incidence
of periodontal diseases increases in proportion
to either BMI or the waist-hip ratio. Based on
these observations, they concluded that among
those with various types of obesity, periodontal
diseases are particularly related to obesity of
the upper half of the body; and the accumula-
tion of fat in the visceral organs is likely to
constitute a risk factor for periodontal dis-
eases. Based on the results from the NHANES
IIT study in the United States, Wood, et al.
stated that obesity and attachment loss are sig-
nificantly related”. Al-Zahrani, et al. exam-
ined young adults between the ages of 18 and 34
and stated that compared with those of normal
weight with a BMI ranging from 18.5 to 24.9,
the relative risk of having a periodontal disease
was 1.76 times greater in obese individuals with
a BMI>30.0°.

These results suggest that the probability of
developing periodontal diseases is significantly
greater in obese individuals in comparison with
their normal-body-weight counterparts. The
current study differs slightly from Saito’s in
the categorization of BMI"": with regard to
obesity, a simple comparison of the results of
epidemiological studies is not possible when the
physical characteristics of Americans are obvi-
ously different from Japanese. However, like
these earlier reports, the results of the current
study indicated that the probability that an
obese individual will develop a periodontal dis-
ease 1s significantly greater than those with
normal body weight, the odds ratio being 1.55
times. Even after adjusting for age and smok-
ing habits that are significantly related to
periodontal diseases, the odds ratio was still
1.49 times greater. When the individuals were
stratified into smaller groups according to
their age, the probability of developing a perio-

dontal disease increased in ascending order: in
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each group, those with low body weight, nor-
mal weight, and obese individuals.

For the mechanism by which obesity becomes
involved in the development of periodontal dis-
eases, TNF- @, a cytokine secreted by fat cells,
1s suspected to be an important factor. While it
1s manufactured by monocytic cells among leu-
kocytes and counteracts the adverse state
caused by an external force, TNF- a also has
an important role in acting against the stresses
brought about by conditions such as inflamma-
tion and tissue destruction. Because of its ac-
tion to promote bone resorption, 1t is
understood that TNF- « is involved in the de-
velopment of periodontal diseases that are
characterized by resorption of the alveolar
bone. In particular, a large quantity of TNEF-
« 1s secreted by the adipose tissue of obese in-
dividuals; and it is suspected to have a signifi-
cant effect on resorption of the alveolar bone
around one’s teeth. Therefore, in addition to
the action of that locally produced by macro-
phages, the TNF- a secreted by the adipose tis-
sue also participates in the resorption of the
alveolar bone, thus further aggravating the
periodontal disease™.

In addition to TNF- «, the physiologically
active substances secreted by fat cells include
PAI-1*, which may affect the development of
periodontal diseases. An increase in the PAI-1
content in blood fosters an environment where
thrombosis readily occurs in the microvas-
culature, augmenting the severity of periodon-
tal diseases. Thus it is presumed that the
physiologically active substances secreted by
the fat cells of obese persons exert effects on
periodontal diseases by promoting their devel-
opment and exacerbation.

In addition to the effects described above, it
1s necessary to consider the combined effects of

diabetes mellitus'”. It is evident that diabetes

mellitus exacerbates periodontal diseases; but
1t 1s also necessary to consider the possibility
that the some metabolic derangement caused
by obesity that precedes the diabetic onset trig-
gers or exacerbates periodontal diseases. It
seems that obesity and the oral hygiene situa-
tion are associated. Furthermore, frequency of
toothpaste and a snack are investigated, and it
1s necessary to analyze relation of obesity and
periodontal disease.

Thus it is necessary to take approaches from
both the experimental and epidemiological as-
pects to study the relationship between obesity

and periodontal diseases.
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