J Periodontol * April 2011

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Dok An C, Yoshiki T, Lee G, Okada Y. Evaluation of
a rapid qualitative prostate specific antigen assay, the
One Step PSA(TM) test. Cancer Lett 2001;162:135-139.
Sato 1, Sagi M, Ishiwari A, Nishijima H, Ito E, Mukai T.
Use of the “SMITEST” PSA card to identify the pre-
sence of prostate-specific antigen in semen and male
urine. Forensic Sci Int 2002;127:71-74.

Brown LJ, Brunelle JA, Kingman A. Periodontal status
in the United States, 1988-1991: Prevalence, extent,
and demographic variation. J Dent Res 1996;75(Spec.
No):672-683.

Buhlin K, Gustafsson A, Andersson K, Hakansson J,
Klinge B. Validity and limitations of self-reported
periodontal health. Community Dent Oral Epidemiol
2002;30:431-437.

Dietrich T, Stosch U, Dietrich D, Schamberger D,
Bernimoulin JP, Joshipura K. The accuracy of in-
dividual self-reported items to determine periodontal
disease history. Eur J Oral Sci 2005;113:135-140.
Genco RJ, Falkner KL, Grossi S, Dunford R, Trevisan
M. Validity of self-reported measures for surveil-
lance of periodontal disease in two western New
York population-based studies. J Periodontol 2007;
78(Suppl. 7):1439-1454,

Slade GD. Interim analysis of validity of periodontitis
screening questions in the Australian population. J
Periodontol 2007;78(Suppl. 7):1463-1470.

Zhang L., Henson BS, Camargo PM, Wong DT. The
clinical value of salivary biomarkers for periodontal
disease. Periodontol 2000 2009;51:25-37.

Lamster IB, Kaufman E, Grbic JT, Winston LJ, Singer
RE. Beta-glucuronidase activity in saliva: Relationship
to clinical periodontal parameters. J Periodontol 2003;
74:353-359.

Nomura Y, Tamaki Y, Tanaka T, et al. Screening of
periodontitis with salivary enzyme tests. J Oral Sci
2006;48:177-183.

Kugahara T, Shosenji Y, Ohashi K. Screening for peri-
odontitis in pregnant women with salivary enzymes. J
Obstet Gynaecol Res 2008;34:40-46.

van der Weijden GA, de Slegte C, Timmerman MF, van
der Velden U. Periodontitis in smokers and non-smokers:

25.

26.

27.

28.

29.

30.

31.

Intra-oral distribution of pockets. J Clin Periodontol
2001;28:955-960.

Leite CL, Redins CA, Vasquez EC, Meyrelles SS.
Experimental-induced periodontitis is exacerbated in
spontaneously hypertensive rats. Clin Exp Hypertens
2005;27:523-531.

Pan Z, Guzeldemir E, Toygar HU, Bal N, Bulut S. Nitric
oxide synthase in gingival tissues of patients with
chronic periodontitis and with and without diabetes.
J Periodontol 2010;81:109-120.

Ministry of Health, Labour and Welfare of Japan. The
survey of dental diseases in 2005 (in Japanese)
Available at: http://www.mhlw.go.jp/topics/2007/01/
tp0129-1.html. Accessed: July 30, 2010.

Woolfolk MW, Lang WP, Borgnakke WS, Taylor GW,
Ronis DL, Nyquist LV. Determining dental checkup
frequency. J Am Dent Assoc 1999;130:715-723.
Harada S, Akhter R, Kurita K, et al. Relationships
between lifestyle and dental health behaviors in a rural
population in Japan. Community Dent Oral Epidemiol
2005;33:17-24.

Ohi T, Sai M, Kikuchi M, et al. Determinants of the
utilization of dental services in a community-dwelling
elderly Japanese population. Tohoku J Exp Med 2009;
218:241-249.

Afonso-Souza G, Nadanovsky P, Chor D, Faerstein E,
Werneck GL, Lopes CS. Association between routine
visits for dental checkup and self-perceived oral health
in an adult population in Rio de Janeiro: The Pré-
Saude Study. Community Dent Oral Epidemiol 2007;
35:393-400.

Correspondence: Dr. Yoshihiro Shimazaki, Section of
Preventive and Public Health Dentistry, Division of Oral
Health, Growth, and Development, Faculty of Dental
Science, Kyushu University, 3-1-1 Maidashi, Higashi-ku,
Fukuoka 812-8582, Japan. Fax: 81-92-642-6354; e-mail:
shima@dent.kyushu-u.ac.jp.

Submitted May 19, 2010; accepted for publication Sep-
tember 6, 2010.

587



J Occup Health 2011; 53: 222-229

Field Study

o &
WY¥Journal of
¥ Occupational Health

Relationship between Receiving a Workplace Oral Health
Examination Including Oral Health Instruction and Oral Health
Status in the Japanese Adult Population

Tadaaki Ossikonst!, Yoshihiro SHiMazak1!, Takashi SHINAGAWA?, Nao Fukur', Sumio AKIFUSA',

Yukio Hirara? and Yoshihisa YAMASHITA'

ISection of Preventive and Public Health Dentistry, Division of Oral Health, Growth and Development, Kyushu
University Faculty of Dental Science, “Department of Dentistry and Oral Surgery, Hitachi Yokohama Hospital and
*Division of Sociological Approach in Dentistry, Department of Dental Sociology, Kanagawa Dental College, Japan

Abstract: Relationship between Receiving a
Workplace Oral Health Examination Including Oral
Health Instruction and Oral Health Status in the
Japanese Adult Population: Tadaaki OsHikonJi, 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)
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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 =3 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 =3 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 210% (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 % 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 24 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 (49.4) 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 (9.4) 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°
=2 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°"
= 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°
22 33 (8.4) 95 (71.7) 167 (5.9)

» Nonlinear component calculated using Pearson’s % test. ® Linear component calculated using Mantel-Haenszel x? test.

Results

In this study, more than half of the subjects were 35-44
yr old. The subjects’ brushing habits were similar to the
results of the Survey of Dental Disease in Japan in 2005".
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
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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
=4 mm. The subjects who visited dental clinics =2 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'> 9. In 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



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%

>10% vs. 0%

Independent variable 0% 0.1-9.9% =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 (y1)

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)

=2 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 teeth

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)%*

z4 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
=2 vs. 0
Independent variable 0 1 22 Crude OR Multivariate OR Crude OR Multivariate OR
(N=3,610) (N=579) (N=295) (95% CI) (95% CI) (95% CI) (95% CI)

Age (y1)

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?" 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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