Table 1.

Relationship Between Categories of Proportion of Teeth With BOP and Categories

of Proportion of Teeth With PD >4 mm

Proportion of Teeth

Proportion of Teeth With BOP

With PD 4 mm <15% (n = 1,193) >15 to <30% (n = 418) >30% (n = 387) P

0% (n=103) 801 . 72 ~ <0001*
>0% to <|0% (5 = 480) 268 120 92 <000T
210% (=482 124 135 223

* Non-linear component calculated using Pearson x2 test.
T Linear component calculated using Mantel-Haenszel X° test.

Table 2.

Relationship Between Saliva Occult Blood
Test and Periodontal Status

N : Periddontal Status
Saliva Occult

Blood Test Poor* Healthy T Total
Positive 861 384 1,245
Negative 336 417 753
Total 1197 ~ 80’! 1,998

* Proportion of teeth with BOP >15% or proportion of teeth with PD >4 mm
>0%.

t Proportion of teeth with BOP <15% and proportion of teeth with PD 24 mm
= 0%.

>40 years old.® These studies®® did not examine the
sensitivity or specificity of SOBT or the relationship
between SOBT and the presence of deep periodontal
pockets. Another SOBT showed a high sensitivity
(75.9%) and specificity (90.5%) for >30% BOP in 50
patients at a university dental clinic after stimulation
by sulcular toothbrushing for 1 minute; however,
when using unstimulated saliva, the sensitivity de-
creased to 20.7%.° Toothbrushing before a screening
test may be difficult in a large-scale health examina-
tion, and the definition of periodontal status in that
study® did not evaluate the presence of deep peri-
odontal pockets. In contrast, our results show that
SOBT using an anti-human hemoglobin monoclonal
antibody had a significant relationship with BOP and
deep periodontal pockets and a certain level of
effectiveness in screening periodontal status using
unstimulated mouthwash saliva in a large-scale adult
population.

Although the SOBT showed a relatively favorable
sensitivity in identifying subjects suspected to have
gingival inflammation, there appeared to be a sub-
stantial number of false-negative results. This indi-
cated that it was difficult to discriminate subjects
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with periodontal problems by the SOBT alone. In con-
trast, because the specificity of the test is low, the use
of the SOBT might lead to an overestimation of poor
periodontal status. The low specificity has several
possible causes. Our periodontal examination as-
sessed the mesio-buccal and mid-buccal sites of each
tooth. Because deep periodontal pockets are more
common at lingual sites than buccal sites,?* our ex-
amination technique might have underestimated the
periodontal parameters and, thus, negatively affected
the specificity. Because antihypertensive medication
and diabetic treatment influenced the SOBT, the pres-
ence of hypertension and/or diabetes may promote
inflammation of gingival tissue.?>26 Because the
number of DF teeth was also associated with the SOBT,
poor oral hygiene due to more caries and restora-
tions, may affect the occult blood reaction. Addi-
tionally, it is possible that other factors, such as
toothbrushing shortly before examination, recent den-
tal treatment such as tooth extraction or periodon-
tal treatment, and the use of anticoagulant agents,
may increase the number of false-positive subjects,
although we could not confirm these factors.
According to the Survey of Dental Disease<’ car-
ried out by the Japanese Ministry of Health, Labor,
and Welfare in 2005, the proportion of subjects with
PD >4 mm based on the CPl was =50% in dentate
adults aged 40 to 79 years, which was similar to the
proportion in the present study. The purpose of this
study was to examine the effectiveness of the SOBT
as a screening method for periodontal status in a com-
munity-based health examination. Considering the
high proportion of subjects with deep periodontal
pockets and the low proportion of subjects undergo-
ing routine dental checkups,3 it may be desirable to
pick out subjects with periodontal problems by using
a sensitive test. The reasons found in previous stud-
ies28-30 for low dental use are wide ranging. In Japan,
regular visits to a dentist were associated with the
type of household and attention to diet in an adult
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Table 3.

Effect of Periodontal Parameters and Other Variables on 8Saliva Occult Blood
Test in Logistic Regression Analysis

o L ' Dependent Var{ab[e Saliva Oceult Blood Test
Saliva Oceult Blood Test

 Independent Varfable

 Negative

~ Positive

 Crude OR

(negatlve =0 posmve = I)

Multlvar!ate OR L

Proportion of teeth
~ with BOP
e
 215% to <30%
15>3o% :

o Proport[on of teeth
L owith PD 24 mm
O/: :
>0% to <10%
> O/)

Sex ()
~ Female
“Male

Smoking habit (n)
 Never smoker
~ Former smoker
: :Current smoker

: Fastlng plasma glucose
level o

<l Omgd
>l 10 mg/dl

i Use of ant:hypertenswe

. medication
 Negative
,':Positiveg, L

- Use of lipid-lowering

 medication”
Negative =~
 Positive ~j

o Use of antldxabetlc '

i VAge (years, med!an)

fNumberofteeth e o

(median)

: Number of DF teeth
(median)

- (h=753)

129
74

S03
165
8

s
275

464
35
|54

623

130

624
129

83

(= 1248)

643
289
313

. 533

L als
397

632

613

Lers

303

264

e
159 (126 10 2.00)

310

876
6

S 1,066
79

S

. osHch)

ﬁ‘ 3

192151 10243)
362 (27410 448)

180 (144 10 2.26)
441 (339 to 5.74)

169 (14010 203)

e

154 (122 to 1.94)
117 (093 to 1.48)

1204 (16310 255)

136(1031t0179)

274 (173 10 436)

103(102t0 104)
091 (088 to 094)

102100t 1.04)

<0001

<0001

<0.00]
<000/

<0001

<0001
0176

- 5% Q)

145 (11310 1.86)
216 (158 to 294)

141 (111 10 1.78)
271 (201 10 364)

151 (12310 184)

S

146 (11310 188)

g0

<0001 o
 <0001

0001

o

18 (1 n o 2%)j .

|02 (l OI to |03) 

102 (10010 104)

- 0004
- <0001

0.005

<0.00]

<0001

! “(3'.01‘7'1 .
0002

0024

OR = odds ratio; Cl = confidence interval.
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population?? and with a higher number of remaining
teeth, younger age, presence of systemic disease,
absence of depressive symptoms, and higher educa-
tion attainment in a >70-year-old population.3° In the
United States,28 infrequent dental checkups were as-
sociated with being male, having a low income, not
having a regular place for dental care, and being anx-
ious about receiving dental care. A previous study>!
found that subjects who did not visit a dentist for rou-
tine dental checkups had poor self-perceived oral
health. An oral-health examination as part of a rou-
tine physical checkup in communities and work-
places may be effective in increasing dental use.
Conducting a screening test such as SOBT as a sub-
stitute for a periodontal examination might be a way
to inform people about their periodontal status and
could trigger individuals to visit dental clinics.

This study has several limitations. The partial peri-
odontal examination that probed only buccal sites
was insufficient as a gold-standard procedure for deter-
mining periodontal condition. Thus, our results may
have underestimated the presence of BOP and deep
PDs,?* and this might have elevated the incidence of
false-positive subjects and affected the low specificity
of SOBT. The definition of poor periodontal status in
this study was very broad to pick out many people with
symptoms of inflamed periodontal tissue by using
a simple SOBT. If more specific and sensitive tests
were used, a multilevel definition of periodontal sta-
tus would have been desirable. Although males
showed a greater tendency toward a positive SOBT
than females, the cause remains unknown. Com-
paring saliva sampling by mouthrinsing with sampling
using resting saliva may provide useful information.
Because we determined the relationship between
SOBT and periodontal status using cross-sectional
findings, we could not determine the ability of SOBT
to detect risks that suggest the future progression
of periodontal disease. Finally, the effectiveness of
SOBT may differ among target populations with a
varying prevalence of periodontal disease.

CONCLUSIONS

This study shows that SOBT using an anti-human he-
moglobin monoclonal antibody may have advan-
tages in identifying subjects suspected of having
periodontal problems, although the specificity and
sensitivity of SOBT were not very high. However, when
a thorough periodontal examination is not possible in
a community-based health examination, SOBT may
offer a simple screening method for periodontal status
and may contribute to increased awareness about oral
health and encourage regular dental visits. SOBT can
be easily conducted at a low cost; using this test for
screening periodontal conditions in school children
may be valuable in dental-health education.
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Abstract: Relationship between Receiving a
Workplace Oral Health Examination Including Oral
Health Instruction and Oral Health Status in the
Japanese Adult Population: Tadaaki OsHikoHJi, et al.
Section of Preventive and Public Health Dentistry,
Division of Oral Health, Growth and Development,
Kyushu University Faculty of Dental Science—
Objectives: Dental caries and periodontal disease are
highly prevalent in the Japanese adult population. Oral
examination is an effective method to find various oral
health problems in their early stages. However,
workplace oral examination is not common in Japan.
The purpose of this study was to examine the
relationship between receiving workplace oral health
examination, including oral health instruction, and oral
health status in the Japanese adult population.
Methods: This study was performed using data from
4,484 Japanese employees aged 35-74 yr. The
proportion of teeth with a probing depth (PD) 24 mm
and the number of decayed teeth were used for
periodontal disease and dental caries parameters. The
subjects were asked by questionnaire about past
experiences with workplace oral health examination.
Results: The subjects who received a workplace oral
health examination every year had better periodontal
health status than those receiving an examination for
the first time. The odds ratio for having 210% of teeth
with PD 24 mm in the subjects who received workplace
oral health examination every year was 0.63 (p<0.05)
after adjustment for age, sex, smoking habits, tooth-
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brushing habits, routine visits to dental clinics, number
of missing teeth, and oral hygiene status, in a
multivariate, multinomial logistic regression analysis.
On the other hand, no significant relationship was found
between workplace oral health examination and number
of decayed teeth. Conclusions: These results suggest
that workplace oral health examination accompanied
by oral health instruction may be effective for maintenance
of periodontal health.

(J Occup Health 2011; 53: 222-229)

Key words: Dental caries, Oral health examination,
Periodontal disease, Workplace

Dental caries and periodontal disease are highly
prevalent in the Japanese adult population®. However,
these diseases develop gradually without obvious
symptoms such as pain in their early stage. Also, it is
sometimes too late to treat periodontal disease by the time
that the patient realizes the condition by him/herself.

Oral examination is an effective method to find various
oral health problems in their early stages. The United
States National Health Interview Survey? had found that
67.5% of respondents aged =25 yr had visited a dentist in
the preceding year. According to the report of the Ministry
of Health, Labour and Welfare of Japan, only 32.7% of
Japanese adults aged =20 yr received oral examinations
in 2004%, and =90% of these subjects received these
examinations in dental clinics; very few people received
oral examinations in local communities or in the
workplace®. Therefore, it would appear that oral
examinations and routine visits to dental clinics are much
less common in the Japanese adult population.

In Japan, business owners are required to conduct an
annual general health examination for employees for
health maintenance. Concerning oral health, the law
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requires business owners to conduct an oral examination
for specific workers who handle acid in the workplace.
On the other hand, as oral examinations for workers in
general workplaces are conducted based on employer
voluntarism, few companies provide workplace oral
examination. Recent studies have suggested that
periodontal disease might affect systemic health status
with respect to conditions such as diabetes, cardiovascular
disease, and metabolic syndrome*?. Therefore,
maintaining good oral health of employees may contribute
to good systemic health.

In this study, the relationship between workplace oral
health examination, including oral health instruction, and
oral health status was analyzed using data from a company
that provides an annual oral health examination.

Subjects and Methods

From April 2008 to March 2009, 15,338 employees
(12,023 male and 3,315 female, 28-74 yr of age) received
a workplace general health examination at a company in
Japan. Since 2003, an oral health examination with oral
health instruction has been conducted for employees who
wished to receive it as an optional part of the general health
examination. In fiscal year 2008, 5,637 subjects (36.8%
of 15,338 employees) received a workplace oral health
examination. Most of them had been working at the
company since 2003, but we did not confirm their length
of service at the company.

Each subject received an oral health examination that
evaluated tooth condition, periodontal condition, and oral
hygiene status in a supine position under sufficient
artificial light in a normal dental chair. The numbers of
decayed, missing, and filled teeth was used as an index of
tooth condition. Teeth that required dental treatment due
to caries were defined as decayed. We examined
periodontal condition based on the method of the Third
National Health and Nutrition Examination Survey®.
Trained dentists performed a periodontal examination
using a periodontal probe (PCP11; Hu-Friedy, Chicago,
IL, USA) and examined probing depth (PD), which
represents the current status of periodontal disease, and
clinical attachment loss, which represents past history of
periodontal disease, on the mesiobuccal and midbuccal
sites of all retained teeth, with the exception of the third
molars. PD =4 mm is often used as an indicator of
periodontitis because it generally requires specialized
periodontal treatment. Oral hygiene status was evaluated
by the Simplified Debris Index (DI-S), which calculates
the tooth surface area with dental plaque according to the
Simplified Oral Hygiene Index”. The subjects received
oral health instruction from a dental hygienist shortly after
the oral examination.

Subjects who received a workplace oral health
examination in 2008 were given a questionnaire survey
asking about their experiences with examinations in

previous years, and routine visits to dental clinics on their
own such as for periodontal maintenance therapy. To
indicate their previous experience receiving workplace
oral health examination, the subjects chose one of three
options: first time, sometimes, and every year. For routine
visits to dental clinics, the subjects chose one of four
options: never, once yearly, twice yearly, and 23 times
yearly. The proportion of subjects who visited dental
clinics =3 times/yr was low; therefore, we combined the
two categories of twice yearly and 23 times yearly into
one, =2 times/yr. There were 4,556 subjects who
completed the questionnaire among the subjects who
received a workplace oral health examination (collection
rate: 80.8%). The workplace oral health examination
included questions about current smoking and tooth-
brushing habits. Former smokers were included among
nonsmokers.

The present study included 4,484 subjects (3,449 male,
1,035 female) aged 35-74 yr who had sufficient data for
analysis. Written informed consent was obtained from
each subject, and the ethics committee of the Kyushu
University Faculty of Dental Science approved the study
design, data collection methods, and procedure for
obtaining informed consent.

The subjects were divided into four age groups: 35-44,
45-54, 55-64, and 65-74 yr. Groups were designated
according to the proportion of teeth with PD =4 mm as
follows: 0% (N=3,484, 77.7%), 0.1-9.9% (N=767,
17.1%), and =10% (N=233, 5.2%). The categorization of
the number of decayed teeth resulted in the following
groups: 0 (N=3,610, 80.5%), 1 (N=579, 12.9%), and =2
(N=295, 6.6%). The number of missing teeth, excluding
third molars, was divided into three categories: 0 (N=3,062,
68.3%), 1-3 (N=1,184, 26.4%), and =4 (N=238, 5.3%).
Oral hygiene status was divided into two categories
according to the DI-S score: good, <0.5 (N=2,696, 60.1%),
or poor, 0.5 (N=1,788,39.9%). The relationship between
receiving a workplace oral health examination and other
variables was evaluated with Pearson’s y? test, and
linearity was evaluated with the Mantel-Haenszel >
test.

Bivariate and multivariate, multinomial logistic
regression analyses were performed to examine the
relationship between receiving a workplace oral health
examination and other variables, with the proportion of
teeth with PD =4 mm and the number of decayed teeth as
dependent variables, and the odds ratio (OR) and 95%
confidence interval (CI) were calculated. Age, sex,
smoking habits, tooth-brushing habits, receipt of a
workplace oral health examination, routine visits to dental
clinics, number of missing teeth, and oral hygiene status
were used as independent variables. p<0.05 was deemed
to indicate statistical significance. The statistical analyses
were performed using SPSS version 17.0 (SPSS Japan,
Tokyo, Japan).
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Table 1. Relationship between receiving a workplace oral health examination and other variables

Receiving workplace oral health examination

First time Sometimes Every year
Variable (N=394) (N=1,238) (N=2,852) p value
N (%)
Age (yr)
35-44 181 (45.9) 612 (494) 1,782 (62.5) <0.001 ®
45-54 94 (23.9) 345 (27.9) 623 (21.8) <0.001°
55-64 82 (20.8) 218 (17.6) 332 (11.6)
65-74 37 (94) 63 (5.1) 115 (4.0)
Sex
Female 146 (37.1) 306 (24.7) 583 (20.4) <0.001®
Male 248 (62.9) 932 (75.3) 2,269 (79.6) <0.001°
Smoking habits
Nonsmoker 265 (67.3) 856 (69.1) 1,978 (69.4) 0.700*
Smoker 129 (32.7) 382 (30.9) 874 (30.6) 0.480°
Tooth-brushing habits
Once/day 96 (24.4) 303 (24.5) 656 (23.0) 0.053®
Twice/day 222 (56.3) 684 (55.3) 1,513 (53.1) 0.015°®
=3 times/day 76 (19.3) 251 (20.3) 683 (23.9)
Routine visits to dental clinics
Never 264 (67.0) 767 (62.0) 1,467 (51.4) <0.001 #
Once/yr 73 (18.5) 335 (27.1) 924 (32.4) <0.001°
22 times/yr 57 (14.5) 136 (11.0) 461 (16.2)
Number of missing teeth
0 239 (60.7) 796 (64.3) 2,027 (71.1) <0.001®
1-3 112 (28.4) 367 (29.6) 705 (24.7) <0.001°
>4 43 (10.9) 75 (6.1) 120 4.2)
Oral hygiene status
Good 211 (53.6) 722 (58.3) 1,763 (61.8) 0.002 ®
Poor 183 (46.4) 516 (41.7) 1,089 (38.2) 0.001°
PD =4 mm
0% 295 (74.9) 942 (76.1) 2,247 (78.8) 0.004
0.1-9.9% 65 (16.5) 224 (18.1) 478 (16.8) 0.001°
=10% 34 (8.6) 72 (5.8) 127 (4.5)
Number of decayed teeth
0 311 (78.9) 994 (80.3) 2,305 (80.8) 0.101°
1 50 (12.7) 149 (12.0) 380 (13.3) 0.085°
>2 33 (8.4) 95 (1.7 167 (5.9)

* Nonlinear component calculated using Pearson’s y? test. ® Linear component calculated using Mantel-Haenszel %2 test.

Results

In this study, more than half of the subjects were 35-44
yrold. The subjects’ brushing habits were similar to the
results of the Survey of Dental Disease in Japan in 2005V,
On the other hand, the proportions of the subjects with PD
>4 mm or with decayed teeth were lower than in the
national survey.

Table 1 shows the relationship between receiving a
workplace oral health examination and other variables.
The younger and male subjects received a workplace oral

health examination more frequently than their older and
female counterparts. The subjects who brushed their teeth
and visited dental clinics more frequently tended to receive
a workplace oral health examination. Also, the subjects
who received a workplace oral health examination more
frequently had fewer missing teeth, a better oral hygiene
status, and fewer teeth with PD =4 mm (Table 1).

The relationship between the proportion of teeth with
PD =4 mm and other variables was analyzed using
multinomial logistic regression analyses (Table 2). In
univariate and multivariate analyses, all independent

- 105 -



Tadaaki Oszixonut, et al.: Workplace Oral Health Examination and Oral Health Status 225

variables, i.e., age, sex, smoking habits, tooth-brushing
habits, receipt of a workplace oral health examination,
routine visits to dental clinics, number of missing teeth,
and oral hygiene status, were significantly associated with
the proportion of teeth with PD >4 mm. The older
subjects, men, smokers, those with more missing teeth,
and those with a poor oral hygiene status had significantly
higher ORs for having 0.1-9.9% or =10% of teeth with
PD =4 mm in the multivariate analysis. The subjects who
received a workplace oral health examination every year
and those who brushed their teeth =3 times per day had
significantly lower ORs for having =10% of teeth with PD
24 mm. The subjects who visited dental clinics 22 times
yearly had higher ORs for having =10% of teeth with PD
=4 mm (Table 2).

Table 3 shows the relationship between the number of
decayed teeth and other variables. Age, sex, smoking
habits, tooth-brushing habits, routine visits to dental
clinics, and oral hygiene status were significantly
associated with the number of decayed teeth in the
univariate analysis. In the multivariate analysis, smokers
and subjects with a poor oral hygiene status had
significantly higher ORs for having =2 decayed teeth,
whereas the subjects who brushed their teeth and visited
dental clinics with greater frequency had significantly
lower ORs for having decayed teeth (Table 3). There was
no significant relationship between receiving a workplace
oral health examination and the number of decayed
teeth.

Discussion

This study examined the relationship between receiving
a workplace oral health examination accompanied by oral
health instruction and oral health status in a company in
Japan. The results demonstrated that the subjects who
received an annual workplace oral health examination had
a significantly lower risk for having teeth with deep
periodontal pockets than did the subjects who received an
oral health examination for the first time. In the present
workplace oral health examination, the subjects received
oral health instruction from a dental hygienist shortly after
a dentist pointed out their oral problems, such as dental
caries and periodontal disease. It has been reported that
follow-up intervention of tooth brushing in the workplace
is effective in improving periodontal health'®. Some
studies have reported that workplace dental programs
improve periodontal conditions'!" ', The oral health
instruction that followed the oral examination could have
improved oral hygiene habits and status. In fact, in this
study, workplace oral health examination was significantly
associated with frequent tooth brushing and good oral
hygiene status. On the other hand, the relationship
between workplace oral health examination and
periodontal status was independent of tooth-brushing
habits, oral hygiene status, and other confounding variables

in the multivariate analysis. An annual oral health
examination accompanied by oral health instruction might
have some beneficial effects on periodontal health status
per se. On the other hand, the subjects who visited dental
clinics frequently had a poorer periodontal health status.
This indicates that the subjects with advanced periodontal
disease visited dental clinics frequently for periodontal
treatment and maintenance therapy.

As for dental caries, no significant relationship between
receiving a workplace oral health examination and the
number of decayed teeth was found. On the other hand,
the subjects who visited dental clinics regularly had a
markedly lower risk for having decayed teeth. These
results suggest that routine dental visits lead to early
treatment of decayed teeth, but that receipt of a workplace
oral health examination did not always trigger a visit to a
dental clinic. Therefore, it is necessary to offer thorough
health guidance about dental caries to subjects in whom
decayed teeth are detected by a workplace oral health
examination.

Smoking is one of the most important risk factors for
periodontal disease'* . 1In this study, subjects who
smoked had a significantly higher risk not only for having
deep periodontal pockets, but also for having decayed
teeth, compared with nonsmoking subjects. Although no
significant difference in receiving workplace oral health
examinations was found between smokers and nonsmokers,
smokers brushed their teeth less frequently than
nonsmokers (data not shown). A previous study reported
that current smokers accrue significantly higher annual
dental care costs than never-smokers and past smokers'”.
A lack of interest in oral hygiene in smokers may lead to
deterioration of oral conditions, which increases dental
care costs. Therefore, persistent persuasion by dental
specialists is necessary to convince smokers to have an
interest in their oral health and receive dental treatment.
Also in this study, tooth-brushing habits and oral hygiene
status were significantly associated with periodontal
disease and dental caries that required treatment.
Therefore, to improve the oral health status of employees,
it would be useful for them to receive instruction about
quitting smoking and oral hygiene through a workplace
oral health examination.

Hypothetically speaking, if most people visited dental
clinics regularly, oral examinations in communities or
workplaces would not be necessary. However, actual
dental service utilization in Japanese adults is low®. A
previous study has shown that infrequent dental checkups
are associated with being male, lower income, not having
a usual place of care, and being anxious about receiving
dental care'®, therefore, it is not realistic to expect that
everyone will visit dental clinics on their own initiative.
Oral health examinations for the adult population have
important dental health implications and may be especially
valuable for people who lack interest in oral health. Our
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Table 2. Relationship between proportion of teeth with PD =4 mm and other variables by multinomial logistic regression analyses

Proportion of teeth with PD =4 mm

Dependent variable: proportion of teeth with PD =>4 mm

0.1-9.9% vs. 0%

210% vs. 0%

Independent variable 0% 0.1-99% =10% Crude OR Multivariate OR Crude OR Multivariate OR
(N=3,484) (N=767) (N=233) (95% CI) (95% CI) (95% CI) (95% CI)

Age (yr)

3544 2,076 405 94 1 1 1 1

45-54 817 187 58 1.17 (0.97-1.42) 1.14 (0.93-1.39) 1.57 (1.12-2.20)** 1.39 (0.98-1.99)

55-64 452 122 58 1.38 (1.10-1.74)** 1.34 (1.04-1.72)* 2.83 (2.01-3.99)** 2.37 (1.59-3.54)**

65-74 139 53 23 1.95 (1.40-2.73)** 1.85 (1.28-2.66)** 3.65 (2.25-5.95)** 2.74 (1.56-4.83)**
Sex

Female 891 124 20 1 1 1 1

Male 2,593 643 213 1.78 (1.45-2.19)** 1.51 (1.21-1.88)** 3.66 (2.30-5.82)** 2.73 (1.67-4.44)**
Smoking habits

Nonsmoker 2,480 500 119 1 1 1 1

Smoker 1,004 267 114 1.32 (1.12-1.56)** 1.21 (1.02-1.44)* 2.37 (1.81-3.09)** 2.07 (1.56-2.76)**
Tooth-brushing habits

Once/day 760 212 83 1 1 1 1

Twice/day 1,877 424 118 0.81 (0.67-0.98)* 0.92 (0.76-1.12) 0.58 (0.43-0.77)** 0.77 (0.56-1.04)

=3 times/day 847 131 32 0.55 (0.44-0.70)** 0.72 (0.56-0.94)* 0.35 (0.23-0.53)** 0.59 (0.37-0.94)*
Workplace oral health examination

First time 295 65 34 1 1 1 1

Sometimes 942 224 72 1.08 (0.80-1.47) 1.13 (0.82-1.54) 0.66 (0.43-1.02) 0.75 (0.47-1.18)

Every year 2,247 478 127 0.97 (0.73-1.29) 1.06 (0.79-1.43) 0.49 (0.33-0.73)** 0.63 (0.41-0.97)*
Routine visits to dental clinics

Never 1,927 443 128 1 1 1 1

Once/yr 1,058 217 57 0.89 (0.75-1.07) 0.94 (0.78-1.13) 0.81 (0.59-1.12) 0.97 (0.69-1.36)

22 times/yr 499 107 48 0.93 (0.74-1.18) 0.99 (0.77-1.27) 1.45 (1.03-2.05)* 1.77 (1.19-2.62)**
Number of missing tecth

0 2,451 494 117 1 1 1 1

1-3 885 211 88 1.18 (0.99-1.41) 1.06 (0.88-1.28) 2.08 (1.56-2.78)** 1.54 (1.13-2.11)%*

=4 148 62 28 2.08 (1.52-2.84)%* 1.73 (1.24-2.43)%** 3.96 (2.54-6.18)** 2.15 (1.29-3.58)**
Oral hygiene status

Good 2,237 390 69 1 1 1 1

Poor 1,247 377 164 1.73 (1.48-2.03)%** 1.60 (1.36-1.88)** 4.26 (3.19-5.70)** 3.81 (2.82-5.16)**

* and **: p<0.05 and p<0.01, respectively.
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Table 3. Relationship between number of decayed teeth and other variables by multinomial logistic regression analyses

Number of decayed teeth Dependent variable: number of decayed teeth
1vs.0 =2 vs. 0
Independent variable 0 1 =2 Crude OR Multivariate OR Crude OR Multivariate OR
(N=3,610) (N=579) (N=295) (95% CI) (95% CI) (95% CI) (95% CI)

Age (yr)

35-44 2,035 348 192 1 1 1 1

45-54 864 135 63 0.91 (0.74-1.13) 0.97 (0.78-1.21) 0.77 (0.58-1.04) 0.78 (0.57-1.07)

55-64 531 70 31 0.77 (0.59-1.01) 0.93 (0.69-1.26) 0.62 (0.42-0.92)* 0.76 (0.49-1.17)

65-74 180 26 9 0.85 (0.55-1.29) 1.10 (0.69-1.74) 0.53 (0.27-1.05) 0.72 (0.34-1.53)
Sex

Female 884 112 39 1 1 1 1

Male 2,726 467 256 1.35 (1.09-1.68)** 1.02 (0.80-1.29) 2.13 (1.51-3.01)** 1.41 (0.97-2.04)
Smoking habits

Nonsmoker 2,561 378 160 1 1 1 1

Smoker 1,049 201 135 1.30 (1.08-1.56)** 1.13 (0.93-1.37) 2.06 (1.62-2.62)** 1.57 (1.22-2.02)**
Tooth-brushing habits

Once/day 775 169 111 1 1 1 1

Twice/day 1,957 320 142 0.75 (0.61-0.92)** 0.86 (0.69-1.06) 0.51 (0.39-0.66)** 0.68 (0.52-0.90)**

=3 times/day 878 90 42 0.47 (0.36-0.62)** 0.61 (0.45-0.82)** 0.33 (0.23-0.48)** 0.66 (0.44-0.98)*
Workplace oral health examination

First time 311 50 33 1 1 1 1

Sometimes 994 149 95 0.93 (0.66-1.32) 0.98 (0.69-1.39) 0.90 (0.59-1.37) 0.96 (0.62-1.47)

Every year 2,305 380 167 1.03 (0.75-1.41) 1.18 (0.85-1.64) 0.68 (0.46-1.01) 0.80 (0.53-1.21)
Routine visits to dental clinics

Never 1,857 397 244 1 1 1 1

Once/yr 1,153 137 42 0.56 (0.45-0.68)** 0.59 (0.48-0.73)** 0.28 (0.20-0.39)** 0.34 (0.24-0.48)**

>2 times/yr 600 45 9 0.35 (0.25-0.48)** 0.39 (0.28-0.54)** 0.11 (0.06-0.22)** 0.16 (0.08-0.31)**
Number of missing teeth

0 2,470 396 196 1 1 1 1

1-3 950 153 81 1.01 (0.82-1.23) 1.05 (0.85-1.30) 1.07 (0.82-1.41) 1.15 (0.86-1.54)
>4 190 30 18 0.99 (0.66-1.47) 1.20 (0.78-1.85) 1.19 (0.72-1.98) 1.70 (0.97-2.99)
Oral hygiene status

Good 2,294 297 105 1 1 1 1

Poor 1,316 282 190 1.66 (1.39-1.98)** 1.45 (1.21-1.74)** 3.15 (2.46-4.04)** 2.43 (1.88-3.14)**

* and **: p<0.05 and p<0.01, respectively.
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study showed that a workplace oral health examination
including oral health instruction might have a certain
suppressive effect on periodontal disease. Therefore,
conducting a workplace oral health examination might
play arole in encouraging employees to visit dental clinics
and increasing their awareness of oral health.

In a study of medical care costs in an occupational
population, dental and medical healthcare costs for
subjects with severe periodontitis were higher than those
for subjects with no pathological pocketing!”. It has been
reported that oral health promotion programs in the
workplace contribute to saving dental care costs'® and are
cost-beneficial for employers'®. Therefore, heightening
consciousness about oral health by oral health examination
among the adult population may contribute to oral as well
as systemic health and consequently may help to reduce
dental and medical care costs. As the present study did
not contain data about healthcare costs, further studies to
clarify the relationship between workplace oral health
examination and healthcare costs would be useful.

There were several limitations in this study. Study
subjects were asked about their past experiences with
workplace oral health examinations and visiting dental
clinics by questionnaire; thus, there could have been some
bias caused by a misunderstanding on their part. This
study examined the oral health status only of the subjects
who received a workplace oral health examination, and
that of subjects who did not receive such an examination
remains uncertain. A previous study has found that
subjects who do not visit a dentist for routine checkups
have poor self-perceived oral health®®. There is a
possibility that the subjects who did not receive a
workplace oral health examination and regular dental
checkups in clinics might have had a poorer oral health
status. It would be important to determine the oral health
status of subjects who have not had any dental checkups.
In mass screening, the Community Periodontal Index?V is
often used as a partial periodontal examination method.
Although we examined all remaining teeth except for third
molars to screen for periodontal disease, our method was
also a type of partial periodontal examination and
underestimated the proportion of subjects with periodontal
disease?. However, it would be difficult to conduct an
exact periodontal examination due to time and personnel
constraints in the workplace and community. In this study,
the subjects were from one company and were
predominantly male. In future studies, it would be
desirable to investigate the relationship between receiving
an oral health examination and oral health status in other
occupational fields whose company sizes and personnel
profiles are different from those in the present study and
in communities.

In conclusion, it would appear that a workplace oral
health examination including oral health instruction might
have an effect on maintenance of periodontal health status.

J Occup Health, Vol. 53, 2011

It is important to promote public awareness of oral health
examination and oral health instruction in the adult
population by accumulating the results of studies that show
sufficient evidence of the relationship. The popularization
of oral examination and health instruction may have a
favorable impact on maintenance of oral health status and
improvement in quality of life.
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Abstract

Aims Risk scoring methods are effective for identifying persons at high risk of Type 2 diabetes mellitus, but such approaches
have not yet been established in Japan.

Methods A total of 1935 subjects of a derivation cohort were followed up for 14 years from 1988 and 1147 subjects of a
validation cohort independent of the derivation cohort were followed up for 5 years from 2002. Risk scores were estimated
based on the coefficients (B) of Cox proportional hazards model in the derivation cohort and were verified in the validation
cohort.

Results In the derivation cohort, the non-invasive risk model was established using significant risk factors; namely, age, sex,
family history of diabetes, abdominal circumference, body mass index, hypertension, regular exercise and current smoking. We
also created another scoring risk model by adding fasting plasma glucose levels to the non-invasive model (plus-fasting plasma
glucose model). The area under the curve of the non-invasive model was 0.700 and it increased significantly to 0.772 (P < 0.001)
in the plus-fasting plasma glucose model. The ability of the non-invasive model to predict Type 2 diabetes was comparable with
that of impaired glucose tolerance, and the plus-fasting plasma glucose model was superior to it. The cumulative incidence of
Type 2 diabetes was significantly increased with elevating quintiles of the sum scores of both models in the validation cohort
(P for trend < 0.001).

Conclusions We developed two practical risk score models for easily identifying individuals at high risk of incident Type 2
diabetes without an oral glucose tolerance test in the Japanese population.

Diabet. Med. 29, 107-114 (2012)

Keywords community-dwelling Japanese subjects, oral glucose tolerance test, risk models, Type 2 diabetes

Introduction

The number of individuals with Type 2 diabetes mellitus is
rapidly growing worldwide (1], probably because population
growth, ageing and urbanization are progressing, and the
prevalence of obesity and physical inactivity is also increasing
[2]. Thus, the burden of Type 2 diabetes and its complications,
including macro- and microvascular diseases, is an important
concern in global healthcare systems. A practical and effective
scheme for the prevention of Type 2 diabetes should be
established without delay. Two randomized clinical trials in
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Europe and the USA have demonstrated that Type 2 diabetes can
largely be prevented through diet and lifestyle modifications in
individuals at high risk [3,4]. Similar results were also reported in
different ethnic populations, such as Japanese [5], Chinese [6]
and Asian Indians [7]. In these researches, the estimation of a
person’s future risk of Type 2 diabetes has depended primarily
on identifying impaired glucose tolerance [3-7]. However, the
75-goral glucose tolerance test integral to a diagnosis of impaired
glucose tolerance is relatively costly and inconvenient, and its
reliability has been questioned [8]. These facts have stimulated
the development of simple scoring methods involving readily
available clinical information capable of predicting Type 2
diabetes with equal or better diagnostic properties than impaired
glucose tolerance. To date, risk score models have been derived
from several Caucasian populations [9-16] and a few Asians
populations [17-19] but none have been developed in Japanese.
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