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1 FTU 2o\ T

FTU (Functional Tooth Units)
HiEEa=vh(0-12)

EFFRMEEORSEIR. EFTRABEORER 2 RELT. 0 NATHRSHKEE
iy SR THD,

O:HEORSEL 1. LTHAORANEH] 2. LTHAOREAXERY

el L@, C1~C3M5H, FEW RECITVLEEDMEE,
TUwS DR T 499, A2 F52k
FEHEEEM  CAMSE, WEE, ERE

#1 FTU OFHi 15 ONT

FTUD BE i 5 3%

n-FTU  IREEOAH DB E %5

nif-FTU - IMEEFEATIURPT)IDED
EEMHBEEEOLMA B S %,

Total-FTU : IR7E 88 . B E MR EEIZINZ AT
HHEBREELS O TOREETM




F2 VR, AR OB EEE L FIsE

FhES n M::-I;m SE n I\?e“:i SE n l\tllcei SE o1
RAEEH
20-29 211 2752 0.09 77 2771 0.10 134 2740 0.12 |0.048
30-39 464 2734 0.06 177 2732 0.10 287 2736 0.08 |0.730
40-49 437 26.64 0.14 157 2643 029 280 26.76 0.15 |0.265
50-59 543 2448 0.21 213 2414 035 330 2469 025 |0.195
60-69 835 2146 025 354 2142 040 481 2150 031 |0.871
70-79 784 1626 0.34 365 16.17 0.51 419 1635 045 |0.793
80— 331 1072 052 142 1200 0.81 189 976 067 |0.032
p for trend p<0.001 p<0.001 p<0.001
FI i %
20-29 211 1559 0.08 77 1578 0.10 134 1549 0.10 |0.041
30-39 464 1542 0.06 177 1538 0.09 287 1545 0.07 |0.558
40-49 437 1493 0.10 157 1489 0.19 280 1495 0.12 |0.746
50-59 543 1319 0.15 213 1297 026 330 1334 0.19 |0.231
60-69 835 1112 0.16 354 1119 024 481 1108 021 |0.735
70-79 784 820 0.19 365 834 029 419 807 026 |0.497
80- 331 508 028 142 588 044 189 448 036 |0.013
p for trend p<0.001 p<0.001 p<0.001




PRI, AP > FTU

BE

ziE

Flnbik n Mean SE n Mean SE n Mean SE i
n—FTUs
20-29 211 1157 0.08 77 1179 008 134 1145 012 |0.015
30-39 464 1125 0.07 177 1119 012 287 1128 0.09 | 0.566
40-49 437 1059 0.12 157 1045 0.22 280 1066 0.14 | 0.397
50-59 543 834 0.16 213 8.13  0.27 330 848 0.21 0.299
60-69 835 607 0.15 354 608 022 481 6.06 020 | 0.968
70-79 784 391 0.15 365 403 023 419 382 0.20 | 0.487
80- 331 188 0.18 142 227 029 189 159 022 | 0.062
p for trend p<0.001 p<0.001 p<0.001
nif-FTUs
20-29 211 1163 0.08 77 1186 0.07 134 1149 0.11 |0.005
30-39 464 1141 0.06 177 1133 0.11 287 1146 0.07 | 0.307
40-49 437 1098 0.11 157 1089 0.20 280 1104 0.12 | 0488
50-59 543 936 0.16 213 917  0.27 330 949 020 | 0.335
60-69 835 724 0.16 354 724 024 481 724 021 0.990
70-79 784 464 017 365 484 025 419 445 023 | 0.247
80- 331 224 021 142 267 033 189 192 026 | 0.076
p for trend p<0.001 p<0.001 p<0.001
total-FTUs
20-29 211 1163 0.08 77 1186 0.07 134 1149 0.1 |0.005
30-39 464 1145 0.06 177 1141  0.10 287 1148 0.07 | 0.501
40-49 437 1115 0.09 157 11.08 0.17 280 11.18 0.10 | 0.591
50-59 543 1028 0.12 213 1001 0.21 330 1046 0.14 | 0.066
60-69 835 983 0.1 354 976 0.17 481 988 013 | 0573
70-79 784 998 0.11 365 10.17 0.15 419 982 0.15 | 0.100
80— 331 10.16 0.18 142 1024 025 189 1010 025 | 0.699
p for trend p<0.001 p<0.001 p<0.001
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(94) 20 - 29 (%) 30 - 39
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K1 BEET O REL

FRR2TEEN AR FRR28FE I ARE
S oyl B S 7 B
4-1%%Fr 17 6 23 19 6 25
4-2F PR 22 1 23 16 0 16
4-3%= PR 15 3 18 13 2 15
4-4==ZFR 9 10 19 12 10 22
4-6ZEZFT 3 1 4 2 1 3
ENRER 66 21 87 62 19 81

K2 HRREEEEOED LEIG
FR2TFEN ABE FRL28F A A BE

EITRE 87 81
ERBEZUER (%) 68(78) 64(79)

®3 WRHERZZITEIOZL

TR 27 AR EEAT ARE
ENREH BEEZZEL EREZEEDOIBEEL 2T FHY DA
#AI0 FAR M2
4-1ZE 23 21 7 6 6
A4-2FZEPT 23 18 2 6 7
4-3= 18 12 1 3 3
A4-4FEZEPT 19 15 5 9 7
4-6FEZEPT 4 2 1 2 0
SEZERTET 87 68 16 26 23
FRE 28 ST ARE
EWNREH EHEZLUER EREZLEDOOBEBLET FHY DA
H#ARE0 SN HAR2
4-1E 2P 25 23 10 14 12
4-2E 2P 16 11 4
4-3F R 15 10 4 4
4-AEZEPT 22 18
4-6FEZEPT 3 2 0 1
bEERTET 81 64 23 33 33
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K4 L7 PREOREREOHR (HFH)

ER2TEEN NEE FR28EEN NEE 20
H#AR0 HARI1 #AR2 #AM0 H#AM1 M2 HARE0 M1 HAREI2
AN#L (N 87 87 87 81 81 81 168 168 168
TH(E 922 1,675 1,882 1,734 2,199 3,115 1,313 1,928 2,477
BAERE 1,909 2,962 3,484 3,131 3,155 4,576 2,596 3,059 4,082
FRE 0 0 0 0 748 1,486 0 0 0
258—t v 2 IE  (R/F) 0 0 0 0 0 0 0 0 0
75/8—+t v & A ILE 1,037 2,034 2,358 2,399 3,183 4,297 1,776 3,027 3,477
B/ME 0 0 0 0 0 0 0 0 0
BAE 8,010 13,894 19,707 14,727 12,890 24,553 14,727 13,894 24,553
#z5 LB NEBRORREOHR (ER - wF - EHEF)
FR2TEEN AR FRL28EENANEE 21k
H#ARE0 A1 HAR2 #ARF0 M1 HAR2 HARI0 HAMIL H#AR2
AL N 87 87 87 81 81 81 168 168 168
FHE 20,862 14,999 15,395 13,205 12,787 | 15,230 17,170 13,933 15315
ZAERE 67,321 = 34,208 34,690 39,243 23,979 31,710 55,881 29,829 33,386
FRfE 4,687 6,683 6,340 5370 6,734 7,999 5,216 6,708 6,885
258—t > 2 ANE | (F/F) 1,110 1,533 1,746 1,164 2,421 | 1,697 1,118 2,242 1,720
75/8—+4 > 2 A LB 11,337 13,574 13,965 11,154 15,937 @ 18,478 11,370 14,207 17,076
=/IME 0 0 0 0 0 0 0 0 0
=KME 433,995 252,716 | 233,687 345,443 203,237 253,305 433,995 252,716 | 253,305
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F2 6 JBESHT CERR 27 AN AEE - B 1)

tg,

FRR2TEEN ANEE
ER et A
@ @ @ @ @ @
FiME 9,898 9,344 1,675 1,788 3,427 3,497
SD 28,269 26,240 2,962 2,958 8,318 8,749
R fE 3,461 3,173 0 0 637 712
58—tk 2A0fE  (R/F) 638 769 0 0 0 0
75/8—t v & A JLE 6,565 6,253 2,034 2,732 3,847 3,743
R/ME 0 0 0 0 0 0
RAME 225,182 206,417 13,894 12,736 65,252 70,640

T BESHT CERK 28 AEFEN ARE - W 1)

4l

TR 28EEN ANBE
B e FH
@ @ @ @ @ @
FH{E 7,991 7,754 2,199 2,221 2,596 2,663
SD 22,944 21,171 3,155 3,059 3,802 3,858
R 2,464 2,732 748 936 1,001 918
25—k 2 A fE | (R/F) 772 792 0 0 0 173
75/8—+ > & A B 7,871 7,947 3,183 3,685 3,345 3,495
B/ME 0 0 0 0 0 0
BAE 197,172 180,741 12,890 12,545 18,404 17,423
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#*8 REEHT (VR 27 I ARE - B 2)

FER2TEEN ABE
R e FH
@ @ @ @ @ @
FH5{E 9,512 9,328 1,882 1,917 4,000 4,002
SD 28,741 26,952 3,484 3,291 10,295 9,988
Rl 2,409 2,322 0 0 584 618
25—k 2 A fE | (R/F) 490 535 0 0 0 0
75/8—+ > & A B 6,612 7,389 2,358 2,585 3,244 3,300
B/ME 0 0 0 0 0 0
BAE 213,941 197,060 19,707 18,065 76,318 72,263

#9 RN (CFRk 28 A-EEST AEE - HH 2)
TR 28FEN ANBE
B et BH
@ @ @ @ @ @

Fi9E 9,247 9,527 3,115 3,201 2,868 2,792
SD 30,928 29,344 4,576 4,475 4,553 4,345
R fE 2,320 2,934 1,486 1,510 537 571
58—tk 2A0fE  (R/5F) 661 742 0 0 0 0
75/8—t v & A JLE 6,828 6,259 4,297 4,487 2,963 3,035
R/ME 0 0 0 0 0 0
RAME 247,331 228,306 24,553 25,352 19,429 20,143
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10 RREM & [F CAEERMROER O — N H72 D R

FE TRR26EE FRR2TEE FR28EE
BR (FMA) 18.7 19.3 19.9
ER - wmE - BREE (TH) 176.4 191.1 198.1

TR 26 AREEDN B RR 28 R EE DA EEOE RERE OB E b &1,
ABFFERI R OFRIZE DY THRE

£ 11 BRTAE FRERFRSE IMAH 1 ANE72 0 EREORD

(F)
IUNEZ)S
At NG A=z | R Z Dt
av)
TFR26FE 161,910 42,255 96,848 18,543 4,264
e ERRTEE 170,410 44,374| 102,865 18,825 4,346
= TR 28F 170,741 45,132 102,245 19,004 4,360
FR29EE 174,126 46,087| 104,416/ 19,239 4,385
(F)
IUNEZ)S
A&t NG GR#z | tH Z Dt
av)
ER26FE 166,944 46,379 97,628 18,221 4,816
SAETH 3|Z}55Tc27f|5f§ 173,966 47,539| 103,018 18,533 4,877
TR28FE 174,047 47,979 102,332] 18,876 4,860
FR29EE 178,344 49,037| 105,161 19,217 4,929
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F 12 fEEERE QOL (EQ-5D-5L Ik 2) DZfk

A-1E5FR 4-2ZFR A-3EEm

2015 2016 2017 2015 2016 2017 2015 2016 2017
n 52 54 n 64 55 39 n 51 53 55
MEAN 0.937 0.950 MEAN 0.952 0.963 0.959 MEAN 0.908 0.941 0.940
SD 0.092 0.103 SD 0.075 0.073 0.076 SD 0.138 0.089 0.106
MEDIAN 1.000 1.000 MEDIAN 1.000 1.000 1.000 MEDIAN 1.000 1.000 1.000
25%tile 0.875 0.921 25%tile 0.895 1.000 0.948 25%tile 0.856 0.867 0.895
75%tile 1.000 1.000 75%tile 1.000 1.000 1.000 T5%tile 1.000 1.000 1.000
MIN 0.600 0.461 MIN 0.734 0.757 0.743 MIN 0.464 0.713 0.539
MAX 1.000 1.000 MAX 1.000 1.000 1.000 MAX 1.000 1.000 1.000
A-AEEFR A-5FRZEFR A-6ZEF

2015 2016 2017 2015 2016 2017 2015 2016 2017
n 60 64 n 70 65 48 n 19 13 15
MEAN 0.956 0.936 MEAN 0.946 0.956 0.965 MEAN 0.994 0.979 0.968
SD 0.081 0.090 SD 0.083 0.075 0.064 SD 0.024 0.054 0.067
MEDIAN 1.000 1.000 MEDIAN 1.000 1.000 1.000 MEDIAN 1.000 1.000 1.000
25%tile 0.974 0.867 25%tile 0.880 0.895 0.974 25%tile 1.000 1.000 1.000
75%tile 1.000 1.000 75%tile 1.000 1.000 1.000 T5%tile 1.000 1.000 1.000
MIN 0.708 0.670 MIN 0.710 0.710 0.755 MIN 0.895 0.829 0.823
MAX 1.000 1.000 MAX 1.000 1.000 1.000 MAX 1.000 1.000 1.000
6EEFAE

2015 2016 2017
n 316 304 157
MEAN 0.944 0.950 0.955
SD 0.093 0.085 0.084
MEDIAN 1.000 1.000 1.000
25%tile 0.895 0.895 0.895
T5%tile 1.000 1.000 1.000
MIN 0.464 0.461 0.539
MAX 1.000 1.000 1.000
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ORIGINAL ARTICLE

The Impact of Oral Health on Work Performance of
Japanese Workers

Takashi Zaitsu, PhD, DDS, Tomoya Saito, DDS, Akiko Oshiro, PhD, DDS, Takeo Fujiwara, PhD, MPH, MD,
and Yoko Kawaguchi, PhD, DDS

Objective: The aim of this study was to investigate the association between
oral health and work performance measured as absenteeism and presentee-
ism. Methods: Study participants were employees (mean age: 42.7 +11.4
years) of 11 companies in Japan. Oral examination and self-administered
questionnaires provided information on industrial category, work schedule,
work performance (absenteeism and presenteeism), and smoking status.
Results: The proportion of absenteeism (2.7%) or presenteeism (6.8%) of
workers caused by oral health problems was low. Logistic regression analysis
showed that the risk of absenteeism due to oral health problems was not
significantly related to occupation or oral health status. However, the risk of
presenteeism caused by oral health problems was 2.01 (95% confidence
interval, 1.03 to 3.92) times higher among participants with periodontitis.
Conclusions: Periodontal disease is associated with presenteeism of work-
ers. It is considered that the periodontal disease countermeasure in the
workplace should be provided.

Keywords: absenteeism, occupational health, oral health, presenteeism,
work performance

BACKGROUND

bsenteeism and presenteeism have been used as indicators of
poor individual work performance. Absenteeism is defined as
absence from work attributed to disease or accident, whereas
presenteeism is implied when workers are dysfunctional by health
problems, but are physically present in the workplace.'* Absentee-
ism and presenteeism are crucial measures for work productivity.?
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There is much research reporting that health condition and
stress of employees are associated with work performance.*~’
Previous papers report that diseases such as rheumatoid arthri-
tis,®~ ! diabetes,'*"? and depression and anxiety'*'> were associ-
ated with absenteeism and presenteeism among workers.

There are considerable studies which investigated the rela-
tionship between oral disease and work-related problems. They
reported associations between temporomandibular joint-related
pain and declining work performance,'® and frequent bruxism
and working stress.!” Moreover, perceived poor oral health status
was related to high levels of work-related stress.'®

However, there are few studies which investigated the rates of
absenteeism and presenteeism due to oral health problems and
workplace performance.'® Moreover, no studies have explored
the relationship between dental caries, periodontal disease, and
presence of natural teeth (the three most prevalent oral conditions)
and work performance, especially in its manifestation in absentee-
ism and presenteeism among Japanese workers.

The purpose of this study was to explore the proportion of
absenteeism and presenteeism caused by oral health problems of
Japanese workers, and to investigate the relationship between oral
health conditions such as dental caries, periodontal disease and
number of natural teeth present, and work performance using
absenteeism and presenteeism.

METHODS

Study Participants

Originally, we invited 2145 workers employed at 11 compa-
nies in Japan to take part in this study. Of these subjects, 1179
workers consented to participate in this research with completing a
self-administered questionnaire and underwent oral examinations at
their place of work. And the final sample used for the analysis
consisted of 1167 workers (878 males, 289 females, aged 19 to
70 years, mean age 42.7 £ 11.4 years) who had provided complete
data. The Research Ethics Committee of the Faculty of Dentistry,
Tokyo Medical and Dental University (No. 1152) approved the
study protocol.

Measurement

Each participant completed a self-administered questionnaire
containing these items: absenteeism due to general and oral health
problems was reported by the participants as (1) the number of days
absent from work due to general health problems in the past year,
and (2) the number of days absent from work due to oral health
problems in the past year (a half day absence was recorded as 0.5
days). Presenteeism caused by oral health problems was addressed
by the question, “have you had trouble working due to an oral health
condition in the past year?”

Participants’ ““industry”” was trichotomized by the Japan
Standard Industrial Classification®® as (1) education and learning
support, (2) manufacturing, and (3) transport. We classified work
schedules as (1) daytime work only, (2) nighttime work or mixed
daytime and nighttime work, (3) flexible time work, and (4) others.
Smoking status was classified as (1) current smoker, (2) past
smoker, and (3) nonsmoker.
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A World Health Organization (WHO) periodontal probe and
a dental mirror were used to conduct the oral examinations with
visual and tactile inspection to assess oral health condition (dental,
periodontal, and oral hygiene status). Dental status was evaluated by
the number of natural teeth present and decayed teeth (DT). Also,
periodontal condition was evaluated using the Community Peri-
odontal Index (CPI) periodontal pocket code.?' The CPI divides the
dentition into six sextants, and the individual’s score was defined as
the highest score of each sextant (code O: healthy; code 1: 4 to 5 mm
deep periodontal pocket depth; and code 2: 6 mm or deeper peri-
odontal pocket depth). And participants with code X (missing index
teeth) in all sextants were excluded in this study. Also, we evaluated
oral hygiene status with the Simplified Debris Index (DI-S) of the
Simplified Oral Hygiene Index (OHI-S).>*~>*

Analysis

We divided the participants into two groups based on the
number of teeth present (<23 or >24), number of DT (0 or >1), and
severity of periodontal condition (CPI code 0: healthy group or 1 to
2: periodontitis group).

Logistic regression analysis was conducted using absentee-
ism (0: none, 1: 1 day and more) and presenteeism (0: no, 1: yes) due
to oral health problems as dependent variables, and age, sex,
industrial category, work schedule, the number of teeth present,
the number of DT, the CPI score, and DI-S as independent variables.
SPSS 23.0 (IBM, Tokyo, Japan) was used for all statistical analyses,
with the significance level set at P < 0.05.

RESULTS

Table 1 shows age, occupational parameters, smoking status,
and oral health condition by sex. Males were older than females.
There were more males in the transport industry than in the
manufacturing industry and education/learning support industries.
In work schedule differences, more males work at night than females.
Also, smoking was more common among males than among females.

Males had significantly more DT than females, and males
had poorer CPI scores than females. Moreover, DI-S was signifi-
cantly worse among males. However, the number of teeth present
did not differ significantly between males and females.

Table 2 shows the relationship between sex and work perfor-
mance. The number of participants absent from work due to general
health problems were 41.6%, with no significant difference between
males (40.7%) and females (44.3%). The number of participants
absent from work due to oral health problems was 2.7%, with no
significant difference between males (2.4%) and females (3.5%).
Moreover, the percentage of participants who practiced presentee-
ism due to oral disease was 6.8%, with no significant difference
between males (6.7%) and females (6.9%).

Table 3 shows the relationship between work performance
due to oral health problems and oral health status. There was no
significant association between the number of teeth present, DT, and
DI-S and absenteeism or presenteeism due to oral health problems.
However, periodontal disease was associated with presenteeism due
to oral health problems, though absenteeism was not associated.
There were significantly more participants who had presenteeism
due to oral health problems among those with periodontitis partic-
ipants (CPI code 1 to 2) (P=0.022).

Table 4 shows the risk of absenteeism due to oral health
problems by logistic regression analysis. No significant differences
were found between the risk of absenteeism and any independent
variables. We found that the risk of presenteeism due to oral health
problems was 2.01 (95% confidence interval, 1.03 to 3.92) times
higher in participants with CPI 1 to 2 than those with CPI 0
(Table 5). No significant difference was found for other
independent variables.

DISCUSSION

The study revealed that periodontal disease affected workers’
attendance more than did dental caries or the number of teeth
present. However, no oral disease affected employee absenteeism.

Periodontal disease is described as a silent disease. Reports
from previous studies indicate that periodontal disease, at early
stage, has fewer subjective sgmgtoms and effects on quality of life
than other dental diseases.” >’ However, several studies have
revealed that periodontal disease causes halitosis,”*> and is related
to psychological stress or depression.’®*' These symptoms are
likely to influence social communications for workers in a company.
In addition, when the periodontal disease is exacerbated, the tooth

TABLE 1. Occupational Parameters, Smoking Status, and Oral Health Status by Sex

Total (V=1,167)

Male (N =2878) Female (N =289)

Mean/N SD/% Mean/N SD/% Mean/N SD/% P
Age 42.7 114 435 115 404 10.6 <0.001
Industrial category
Education and learning support 261 22.4% 173 19.7% 88 30.4% <0.001
Manufacturing 659 56.5% 480 54.7% 179 61.9%
Transport 247 21.2% 225 25.6% 22 7.6%
Work schedule
Daytime work 902 77.3% 631 71.9% 271 93.8% <0.001
Nighttime work/Mixed daytime and nighttime work 191 16.4% 185 21.1% 6 2.1%
Flexible time work 47 4.0% 36 4.1% 11 3.8%
Others 27 2.3% 26 3.0% 1 0.3%
Smoking status
No 776 66.5% 531 60.5% 245 84.8% <0.001
Current 306 26.2% 272 31.0% 34 11.8%
Past 85 7.3% 75 8.5% 10 3.5%
No. of present teeth 27.7 33 27.6 3.5 27.9 2.6 0.109
No. of decayed teeth (DT) 0.8 1.9 1.0 2.0 0.5 1.3 <0.001
CPI periodontal pocket code
Code 0 (healthy) 1,048 89.8% 770 87.7% 278 96.2% <0.001
Code 1-2 (periodontitis) 119 10.2% 108 12.3% 11 3.8%
DI-S 0.6 0.5 0.7 0.5 0.4 0.3 <0.001

CPI, Community Periodontal Index; DI-S, Simplified Debris Index.
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TABLE 2. Work Performance by Sex

Total (N =1,167)

Male (N =878) Female (N =289)

Mean/N SD/% Mean/N SD/% Mean/N SD/% P
Absenteeism
Absent days
Due to general health problems 22 10.8 2.4 11.6 1.7 3.7 0.321
Due to oral health problems 0.03 0.23 0.03 0.25 0.03 0.15 0.678
Rate of absent person
Due to general health problems 485 41.6% 357 40.7% 128 44.3% 0.155
Due to oral health problems 31 2.7% 21 2.4% 10 3.5% 0.217
Presenteeism
Trouble at work due to oral health condition in the past year
Yes 79 6.8% 59 6.7% 20 6.9% 0.903
No 1,088 93.2% 819 93.3% 269 93.1%

mobility is caused, and the effect is given to mastication and
occlusion, and further lowering of the quality of life is caused.
Several cross-sectional studies reported that deterioration of peri-
odontal disease is related to physical weakness.*>~>* It has been
reported that periodontal disease could be linked to physical fitness
by acting on sensations of fatigue, which arise from a central
mechanism or from local factors at the muscle-tissue level,*® or
that periodontal inflammation may break the lining of the oral
mucosa, allowing commensal flora to enter the circulatory system
and behave as an opportunistic pathogen that may act as an
underlying mechanism.*? Physical fitness is important in the work-
place for people doing heavy physical work such as in the
manufacturing industry. People with severe periodontal disease
might be more dysfunctional due to these reasons. However, in
our study, periodontal disease did not lead to workers’ absenteeism
from their jobs. As the symptoms of periodontal disease were not
serious, the worker might not feel it necessary to be absent from
work, but have lower capacities to perform their normal duties such
as decreased ability of physical fitness or psychological stress.
Although dental caries and tooth loss did not influence
presenteeism or absenteeism of workers, caries is often associated
with pain,®®*7 aesthetics,*®>° and quality of life.**** Pain is usually
related to work concentration,*' but appearance is more likely to
influence work performance because sociability and aggressiveness
are connected with appearance. However, reduced work perfor-
mance due to dental caries was not observed in this study. The effect
on appearance and pain depends on the stage of caries,”’ which was
not investigated in this study. It was suggested that there were few

participants with severe caries and pain in our study. A detailed
investigation of the severity of dental caries is necessary in
the future.

Reduced work performance did not occur due to tooth loss.
Previous studies report that the number of teeth present affects
physical fitness*> and quality of life.** However, participants in
previous studies were older and had lost more teeth than those in this
study. Only 8.1% of participants were 60 years old and beyond, with
only 2.7% of participants have fewer than 20 teeth. It was consid-
ered that significant differences may appear in elderly participants
with greater tooth loss.

Our study indicated that both absenteeism and presenteeism
caused by oral health problems were very low among Japanese
workers. Japanese in general have a higher rate of dental treatment
compared with other countries** because Japan has a universal
public health insurance scheme which caters for both medical and
dental care. As a result, dental treatment is received willingly in
Japan. However, many people are poorly motivated to get periodon-
tal disease treatment compared with restorations and crowns for
dental caries and replacement of missing teeth, according to a report
on the consultation situation of dental clinics in Japan.*> Dental
caries and tooth loss can be detected and treated early, but peri-
odontal disease, because of its lack of symptoms, may not provide
sufficient motivation for a person/worker to seek dental care.?> >’
Also, in this study, female workers had better oral health status than
male workers, and the social factors presented significant differ-
ences by sex. No sex differences were seen to be related with
absenteeism or presenteeism at work. Thus, the effect on

TABLE 3. Relationships Between Work Performance Due to Oral Symptoms and Oral Health Status

Absenteeism Presenteeism
Yes (N=31) No (N=1,136) Yes (N=179) No (N =1,088)
Mean/N SD/ % Mean/N SD/ % P Mean/N SD/ % Mean/N SD/% P
No. of teeth present
<23 1 1.3% 78 98.7% 0.426 7 8.9% 72 91.1% 0.444
>24 30 2.8% 1,058 97.2% 72 6.6% 1,016 93.4%
No. of decayed teeth (DT)
0 22 2.8% 763 97.2% 0.656 49 6.2% 736 93.8% 0.304
>1 9 2.4% 373 97.6% 30 7.9% 352 92.1%
CPI
Code 0 27 2.6% 1,021 97.4% 0.614 65 6.2% 983 93.8% 0.022
Code 1-2 4 3.4% 115 96.6% 14 11.8% 105 88.2%
DI-S 0.6 0.5 0.6 0.5 0.817 0.6 0.4 0.6 0.5 0.644

CPI, Community Periodontal Index; DI-S, Simplified Debris Index.

—121—



Zaitsu et al

JOEM e Volume 62, Number 2, February 2020

TABLE 4. Logistic Regression Analysis With Absenteeism as the Dependent Variable

95% CI

Dependent Variables Odds Ratio Lower Upper P
Sex

Female (reference) 1.000

Male 0.736 0.322 1.685 0.469
Age 0.983 0.948 1.019 0.345
Industrial category

Education and learning support (reference) 1.000

Manufacturing 1.218 0.471 3.146 0.684

Transport 1.080 0.193 6.043 0.930
Work schedule

Daytime work (reference) 1.000

Nighttime/Mixed daytime and nighttime work - - - 0.995

Flexible time work 2.301 0.626 8.460 0.210

Other 1.285 0.107 15.477 0.843
Smoking

No (reference) 1.000

Past 2.153 0.562 8.245 0.263

Current 1.126 0.452 2.804 0.799
No. of present teeth

>24 (reference) 1.000

<23 0.739 0.089 6.149 0.780
No. of decayed teeth (DT)

0 (reference) 1.000

>1 0.922 0.403 2.111 0.848
CPI

Code 0 (reference) 1.000

Code 1-2 1.876 0.578 6.092 0.295
DI-S 1.180 0.515 2.704 0.695

CI, confidence interval; CPI, Community Periodontal Index; DI-S, Simplified Debris Index.
TABLE 5. Logistic Regression Analysis With Presenteeism as the Dependent Variable
95% CI

Dependent Variables Odds Ratio Lower Upper P
Sex

Female (reference) 1.000

Male 0.826 0.466 1.465 0.514
Age 0.995 0.972 1.018 0.648
Industrial category

Education and learning support (reference) 1.000

Manufacturing 1.644 0.795 3.398 0.180

Transport 2.354 0.875 6.333 0.090
Work schedule

Daytime work (reference) 1.000

Nighttime/Mixed daytime and nighttime work 0.766 0.338 1.736 0.524

Flexible time work 0.344 0.045 2.609 0.302

Other 0.670 0.133 3.379 0.628
Smoking

No (reference) 1.000

Past 1.257 0.527 2.996 0.606

Current 1.371 0.802 2.342 0.249
No. of present teeth

>24 (reference) 1.000

<23 1.042 0.429 2.533 0.927
No. of decayed teeth (DT)

0 (reference) 1.000

>1 1.226 0.739 2.033 0.429
CPI

Code 0O (reference) 1.000

Code 1-2 2.011 1.031 3.923 0.040
DI-S 0.857 0.506 1.119 0.564

CI, confidence interval; CPI, Community Periodontal Index; DI-S, Simplified Debris Index.
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presenteeism of periodontal disease was thought to be important
because periodontal disease was associated with more dysfunction
even when sex, age, and social factors were adjusted.

It is strongly suggested that oral health promotion programs
focused on periodontal disease prevention should be implemented in
workplaces. Because periodontal disease is an inflammatory reaction
of the gums caused by dental plaque, routine oral hygiene is likely to
prevent its development. Health education for oral self-care in the
workplace may have a major effect to prevent workers’ periodontal
condition. And this not only results in oral health promotion, but also
has prominent effects on the prevention of other physical diseases
such as diabetes,46 arteriosclerosis,47 cerebral infarction,48 and myo-
cardial infarction.*’

There are limitations that need to be addressed in this study.
This study is a cross-sectional study, and the causal relationship
between dental diseases and presentation and absenteeism has not
been investigated. The relationship between periodontal disease
and presenteeism, which was found to be related in this study,
requires more detailed investigation including the time course.
Future research should target on more elderly workers with more
tooth loss to investigate the impact of tooth loss on the effects of
work performance. Also, a detailed investigation about how oral
diseases lead to discomfort and dysfunction at work should
be conducted.

CONCLUSIONS

This study revealed that the proportion of absenteeism or
presenteeism of workers caused by oral health problems was low
(<10%) to compare with general health problems. However, it was
proven that the periodontal disease was related to the presenteeism
of workers. Therefore, it is important to provide workplace oral
health promotion programs for the prevention of periodontal dis-
eases and to support workers to make favorable behavioral changes
leading to good oral health.
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Abstract: The aim of this cross-sectional study was to evaluate the association between the influence
of occupational stress and coping style on periodontitis among Japanese workers. The study
sample included 738 workers (age range: 19-65 years) at a manufacturing company in Kagawa
Prefecture, Japan. To analyze occupational stress and coping style, all participants answered a
self-report questionnaire composed of items on their work environment and oral health behavior.
Oral examinations were performed by calibrated dentists. Among all workers, 492 (66.7%)
workers were diagnosed with periodontitis, and 50 (6.8%) were diagnosed with a high stress-low
coping condition. Significant differences (p < 0.05) were observed between the periodontitis and
non-periodontitis groups in terms of age, gender, body mass index, smoking status, daily alcohol
drinking, monthly overtime work, worker type, and stress-coping style. Logistic regression analysis
showed that a high stress-low coping condition was associated with an increased risk of periodontitis
(odds ratio: 2.79, 95% confidence interval: 1.05-7.43, p = 0.039). These findings suggest that a high
stress-low coping condition is associated with periodontitis among the 19-65 years of age group of
Japanese workers.

Keywords: occupational stress; coping; periodontitis; Japanese workers

1. Introduction

In recent years, occupational stress has become an increasingly serious problem around the
world [1]. Remarkable changes in working duration, job engagement, and type of working environment
have led to increased levels of occupational stress in workers [2]. The World Health Organization
considers occupational stress among workers a global epidemic and is actively seeking to ascertain its
severity [3]. Occupational stress is becoming a markedly serious problem among Japanese workers.
According to previous studies, more than 60% of Japanese workers have reported experiencing
work-related stress, and the number of workers with mental health problems has been rapidly
increasing [4,5].

Occupational stress has adverse effects on employment (e.g., absenteeism, lateness,
job dissatisfaction, and job turnover) [6-8]. Moreover, it contributes to poor physical and mental
health [9]. For instance, research has shown that occupational stress is associated with certain oral health
problems, including caries [10], periodontal disease [11], temporomandibular disorder, and halitosis [12].
Stress has long been regarded as an important predisposing factor for periodontal disease among
workers, and an association has been reported between periodontal disease and work-related stress
and dissatisfaction [13]. Coping is the response of the individual to control, minimize, or avoid the
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adverse and unpleasant effects of stress. According to Lazarus et al., an individual’s psychological and
physical well-being depends on coping strategies more than the frequency and intensity of stress [14,15].
Concurrently, the relationship between stress and individual coping styles has been shown to be
associated with periodontal disease. A 24-month prospective study involving chronic periodontitis
patients found that patients with an active coping style showed a lesser degree of disease advancement
than those with a passive coping style [16]. Furthermore, the effects of stress on periodontal disease can
be restrained by adequate coping behaviors [17]. Another study found that coping style had a protective
effect against tooth loss [18]. However, to our knowledge, no studies have explained the influence of
coping style against stress, especially workplace-induced occupational stress, on periodontal disease.

Therefore, the aim of the present cross-sectional study was to investigate the influence of
occupational stress and coping style on periodontitis among Japanese workers, and, thereby,
test the hypothesis that the balance between occupational stress and coping style is related to
periodontal disease.

2. Materials and Methods

2.1. Study Design and Participants

Anonymous data for this cross-sectional study were obtained from the workers of a Japanese crane
manufacturing company located in Kagawa Prefecture, Japan, for the years 2016-2018 (in February each
year). All workers received a routine general health checkup, including a voluntary dental checkup.
We distributed the questionnaires to the participants prior to health checkups and collected them during
the annual health checkups. A total of 1476 workers participated in the general health examinations,
among whom, those who received a voluntary dental checkup and completed a questionnaire (n = 855)
were enrolled in the study. After excluding those with incomplete questionnaires, we analyzed the
data of 738 (86.3%) workers. All participants provided informed consent at the time of their interview.

2.2. Job Category

We followed the job category criteria provided by the Ministry of Health, Labor, and Welfare of
Japan. According to these criteria, all participants were classified as office workers (e.g., computer
operators, clerks, secretaries) or skilled workers (e.g., factory workers, construction workers).

2.3. Assessment of Stress and Coping Style

In this study, we used the “Co-Labo57 +” questionnaire [19], which is composed of six parts
(parts A-F). Questions from parts A-D adopt the Brief Job Stress Questionnaire (BJSQ) to measure
occupational stress. The reliability and validity of the BJSQ was confirmed for Japanese workers [12,20,21].
The BJSQ is composed of 57 items used to assess job stressors (Part A, 17 items: e.g., psychological
job demands, job control), stress response (Part B, 29 items: e.g., psychological and physical stress
reactions), and buffering factors (Parts C and D, 11 items: e.g., social support at work). The BJSQ
program manual suggests criteria for categorizing stress levels [22]. High-stress was determined
as having the highest level of a stress reaction [criterion (i)] or a moderate level of a stress reaction,
along with having the highest job stressors (or lowest social support in the workplace) [criterion (ii)].
In this study, to calculate the stress reaction and job stressor scores, we summed the item scores from a
four-point Likert scale (from 1 = low stress to 4 = high stress). The scores ranged from 29 to 116 for
stress reactions (Part A) and from 26 to 104 for job stressors (Part B). The cutoff points were 77 for the
stress reaction score for criterion (i), 63 for the stress reaction score, and 76 for the job stressor score
for criterion (ii) [23]. If the score for criterion (i) or criterion (ii) was higher than the cutoff point, the
participant was classified as high stress.

Coping style was assessed using the remaining two parts (E and F). The participant was considered
to have a high coping style if the summed score was > 20 for part E or > 68 for part F.
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2.4. General Health and Lifestyles Assessment

All participants underwent a mandatory general health examination. Body weight and height
were measured to calculate body mass index (BMI), which was categorized as <25 or >25 kg/m2 [24].
In addition, the participants provided answers regarding their age, gender, and other lifestyle-related
factors, including job type (office or skilled worker), smoking status (current, never, or former), daily
alcohol drinking (yes or no), daily sleep duration (>6 or <6 h) [25], and amount of overtime work
(=40 or <40 h/month) [26]. The amount of overtime work was assessed by calculating total hours
worked minus the standard 8 working hours per day on weekdays, plus the number of hours worked
on holidays during the entire month.

Oral health behavior was assessed by asking about the use of dental floss (yes or no) and whether
the participant had a regular dental checkup in the past year (yes or no) [27].

2.5. Oral Examinations

The participants’ oral conditions (e.g., number of healthy, missing, and decayed teeth, plaque
and calculus level, gingival and periodontal health, malocclusion, temporomandibular joint findings)
were evaluated by calibrated dentists. Using an objective method [28], the participants were then
classified into either a periodontitis or a non-periodontitis group. Briefly, no inflammation in the
gingiva or redness and/or swelling of the interdental papilla without gingival recession was classified
as non-periodontitis, and any redness and/or swelling in the gingiva with gingival recession and/or
tooth mobility was classified as periodontitis. The intra and inter-examiner reliabilities was evaluated
by kappa statistics of more than 0.8.

2.6. Ethical Considerations

The study protocol was approved by the Okayama University Graduate School of Medicine,
Dentistry, and Pharmaceutical Sciences and Okayama University Hospital Ethics Committee (No.
1905-016).

2.7. Statistical Analysis

The normality of the data was investigated using a histogram, quantile-quantile plot, and the
Shapiro-Wilk test [29]. The sample size was estimated using G * Power (ver. 3.1.9.2, Universitat Kiel,
Kiel, Germany), and the minimum sample sizes were calculated for analysis using a chi-squared
test [30]. Considering an effect size of 0.3, alpha of 0.05, and power (1 — 3) of 0.80, the minimum
sample size required was 88 [31]. Since the company had more than an adequate number of workers
to obtain reasonable results, we enrolled more than 88 workers in our study.

For the descriptive analysis, means and standard deviations were calculated for continuous
variables, whereas categorical variables were presented as percentiles. p values were calculated for the
continuous and categorical variables using the Mann-Whitney U test and chi-squared test, respectively.
The results from the logistic regression analysis were presented as odds ratios (ORs) and 95% confidence
intervals (CIs). p values < 0.05 were considered statistically significant. All analyses were performed
using the SPSS statistical package (v. 25.0; SPSS Inc., Chicago, IL, USA).

3. Results

Figure 1 shows a flowchart of the enrollment procedure. Following the scoring criteria of the
Co-Labo57+ questionnaire, we identified a total of 88 (11.9%) workers as high-stress and 438 (59.3%)
as having a high coping style. The characteristics of the workers are shown in Table 1. Among the
738 workers, 646 were men (87.5%) and 92 were women (12.5%). The mean age was 40.7 + 10.5 years.
The prevalence of periodontitis was 66.7% (n = 492). Among the workers, 88.1% (n = 650) were
classified to the “low stress,” 5.1% (n = 38) to the “high stress—high coping,” and 6.8% (n = 50) to the
“high stress-low coping” group.
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Workers participated on general health
examination
at 2016,2017 and 2018
n=1476

Excluded:
» Unwilling to participate voluntary
oral examination(n=621)

Y

Workers participated on oral examination
at2016,2017 and 2018

n =855 (57.9%)
Excluded:
#| [ncomplete questionnaire
(n=117)
3
Analysed participants
n=738(50.0%)

Figure 1. Flowchart of the enrollment procedure.

Table 1. Characteristics of all workers.

Parameters (n = 738) Megrl( i)SD
Age (y) 40.7 £ 10.5
Gender

Male 646 (87.5)

Female 92 (12.5)

Daily flossing (Yes) 95 (12.9)
Regular dental checkup (Yes) 107 (14.5)
Periodontitis (Yes) 492 (66.7)

BMI (kg/m?)

<25 545 (73.8)
>25 193 (26.2)

Hypertension (Yes) 47 (6.4)
Daily sleeping duration (>6 h) 631 (85.5)
Current smoker (Yes) 206 (27.9)
Daily alcohol drinking (Yes) 128 (17.3)
Monthly overtime work (>40 h) 187 (25.3)

Worker type

Skilled worker 334 (45.3)
Office worker 404 (54.7)
Low stress 650 (88.1)

High stress-High coping 38 (5.1)

High stress-Low coping 50 (6.8)

BMI, body mass index. SD, standard deviation.

Table 2 shows a comparison between the periodontitis and non-periodontitis groups. The mean
age in the periodontitis group was significantly higher than that in the non-periodontitis group
(p < 0.001). Significant differences were also seen between the two groups in gender, BMI, smoking
status, daily alcohol drinking, monthly overtime work, worker type, and stress-coping style (p < 0.05).

As shown in Table 3, the logistic regression analysis revealed that periodontitis was significantly
associated with age, the male gender, BMI > 25 kg/m?, and smoking status (current smoker) (p < 0.001).
Moreover, periodontitis was significantly associated with the “high stress-low coping” style (p = 0.039).
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Table 2. Comparisons of the between periodontitis and non-periodontitis groups.

Periodontitis (n = 492) Non-Periodontitis (n = 246)

Parameters (n = 738) 1 (%) 1 (%) p Value
Mean + SD Mean + SD
Age (y) 43 +10.1 349+89 <0.001 1
Gender (Male) 462 (93.9) 184 (74.8) <0.001 2
Daily flossing (Yes) 64 (13.0) 31 (12.6) 0.8762
Regular dental checkup (Yes) 70 (14.2) 37 (15.0) 0.767 2
BMI (kg/m?)
<25 336 (68.3) 209 (85.0) <0.001 2
>25 156 (31.7) 37 (15.0)
Sleeping duration (daily)
>6h 418 (85.0) 213 (86.6) 0.554 2
<6h 74 (15.0) 33 (13.4)
Current smoker (Yes) 161 (32.7) 45 (18.3) <0.001 2
Daily alcohol drinking (Yes) 104 (21.1) 26 (10.6) <0.001 2
Monthly overtime work
(=40 h) 145 (29.5) 42 (17.1) <0.001 2
Worker type
Skilled worker 245 (49.8) 89 (36.2) <0.001 2
Office worker 247 (50.2) 157 (63.8)
Low stress 431 (87.6) 219 (89.0) <0.001 2
High stress-High coping 17 (3.5) 21 (8.5)
High stress-Low coping 44 (8.9) 6(2.5)

BMI, body mass index. SD, standard deviation. 1 Mann-Whitney U test, and 2 chi-squared test.

Table 3. Adjusted odds ratios (OR) and 95% confidence intervals (95% CI) for periodontitis.

Dependent Variable Independent Variable OR 95% CI p-Value !
Periodontitis Age 1.11 1.09-1.14 <0.001
Gend Female Ref
ender Male 511  2.81-930  <0.001
Daily flossing Yes Ref
No 0.99 0.57-1.76 0.990
Regular dental checkup ;i?s fi}; 0.69-1.99 0.562
) <25 Ref
BMI (kg/m”) >25 2.23 1.42-3.51 < 0.001
. . . >6h Ref
Sleeping duration (daily) <6h 098 058167 0938
c ; K No Ref
urrent smoker Yes 208 135322  <0.001
Daily alcohol drinking i (; 1R§£ 073211 0.424
. <40 h Ref
Monthly overtime work >40h 107 068171 0765

Office worker Ref

Worker type Skilled worker ~ 131  0.89-195  0.175

Low stress Ref
High stress-High coping 0.30 0.14-0.66 0.003
High stress-Low coping 2.79 1.05-7.43 0.039

BMI, body mass index. CI, confidence interval. OR, odds ratio. ! Multiple logistic regression model adjusted for age,
gender, daily flossing, regular dental checkups, BMI, sleeping duration (daily), smoking status (current smoker),
daily alcohol drinking, monthly overtime work, worker type, and stress-coping style.
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4. Discussion

In this cross-sectional study, we focused on the influence of occupational stress and coping style
on periodontitis. To the best of our knowledge, this is the first study to investigate whether the balance
between occupational stress and coping style is associated with the prevalence of periodontitis among
Japanese workers. Our results showed that having a low coping style against high occupational stress
was significantly associated with periodontitis (adjusted ORs: 2.79, 95% CI: 1.05-7.43, p = 0.039).

The workers with the high stress-high coping style were not found to be at a higher risk for
periodontitis in this study, which suggests an association between periodontitis and an effective
stress-coping style. This condition can be explained by several possible mechanisms. For example,
an inappropriate coping attitude (e.g., increased tobacco smoking, alcohol drinking) and the adoption
of unhealthy behaviors (e.g., poor oral hygiene, insufficient nutritional intake) can lead to drastic
changes in oral health [32-34]. Concurrently, an inadequate stress-coping style may cause mental
alterations and induce immune suppression, which may aggravate chronic inflammatory diseases such
as periodontitis [35].

Our results found a higher prevalence of current smokers with periodontitis than in the
non-periodontitis group. Previous studies have reported smoking as a coping mechanism against
stress among workers [36,37]. On the other hand, an association between smoking and the risk of
periodontitis has been established [18,38,39]. Therefore, attempts should be made to prevent smoking
among workers.

In the present study, no significant difference in overtime work was found between the periodontitis
and non-periodontitis groups. A previous study among Korean workers reported that overtime work
was associated with the prevalence of periodontitis [40]. The discrepancy in the findings from the
previous study and the present study may depend on race (Korean vs. Japanese) and the percentage of
overtime workers (60.3% vs. 25.3%). In addition, no significant difference in job category was found
between the periodontitis and non-periodontitis groups, which is in line with previous studies finding
no significant association between the job category (skilled and office workers) and periodontitis [41,42].

Additionally, in line with a previous study [43], the overweight factor was found to be a risk factor
for periodontitis among workers. Other previous studies have reported finding a positive relation
between coping style and BMI [44,45]. Hence, to help find balance between stress and coping, workers
should be encouraged to limit their working hours and engage in a healthy lifestyle while maintaining
a normal body weight.

The prevalence of periodontitis in this study was 66.7%, which differed from other studies in Japan.
A five-year cohort study that defined periodontitis as having one or more sextants with a Community
Periodontal Index score > 2 (pockets > 4 mm deep) reported that 55.4% of Japanese workers had
periodontitis [41]. Another cross-sectional study that measured periodontitis by probing pocket depth
and clinical attachment loss (CAL) at mesio-buccal and mid-buccal sites for all of the teeth in two
randomly selected quadrants indicated that only 13% of Japanese workers had periodontitis, which
was defined as having at least one tooth with a CAL of >7 mm [46]. Possible causes for this discrepancy
might be the type of oral examination or the study design. On the other hand, in the present study,
11.9% of workers reported having high occupational stress. This result was in line with a previous
Japanese study using the same questionnaire [23].

The present study showed that the risk of periodontitis is influenced by the balance between
occupational stress and coping style. Therefore, a comprehensive approach should be taken to minimize
the occupational stress and improve the coping ability of the workers. Our results also suggest that,
during the management of periodontitis in a clinical setting, the coping style of workers against
occupational stress should be taken into consideration.

This study had some limitations. First, all workers were enrolled from a Japanese crane
manufacturing company. Therefore, the influence of stress and coping style on periodontitis might
differ from other types of workers. Second, no other possible confounders, such as working schedule [40],
education level [3], income level [47], and family situation [48], were examined in this study. Third,
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periodontitis was diagnosed using an objective method due to time constraints, but no probing
or X-ray findings were used. Hence, there is a possibility of presenting a large group of mild
periodontitis with little clinical impact. Lastly, a causal association could not be shown because this
study was cross-sectional.

5. Conclusions

The findings of the present study suggest that a high stress—low coping style is associated with an
increased risk of periodontitis among the 19-65 years of age group of Japanese workers. Therefore,
during the management of periodontitis, the balance between occupational stress and coping style
should also be considered.
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ABSTRACT

Aim: There has been little research exploring the expenditures associated with medical and dental health services and their interrelationship.
The purposes of this cross-sectional study were to describe features of annual health expenditure and to examine the relationship between
medical and dental health expenditures.

Materials and methods: Data on health expenditure from a total of 9,149 haulage workers aged 18-75 years (7,343 men and 1,806 women),
who belonged to a health insurance association, were drawn for the analysis using electric health insurance claims from January through
December in 2015. In-patient and out-patient fees as well as the corresponding pharmaceutical fees reported in the health insurance claims
were aggregated to derive total medical and dental health expenditures.

Results: The medical services utilization rate (77.4%) was significantly higher than the dental services utilization rate (42.0%) (p <0.001), and
both medical and dental services utilization rates increased with age (p for trend <0.001). Per capita medical and dental health expenditures also
significantly increased with age (p for trend <0.001). Per capita medical health expenditure in workers who used dental services was significantly
higher than that in those who did not use dental services in persons in the 40 years and older age groups (p <0.05).

Conclusion: The present findings indicate a positive association between medical and dental health expenditures. Therefore, an improvement
in oral health through workplace preventive measures may bring decrease not only of dental health expenditure but also of medical and total

health expenditures in the industry.

Keywords: Dental health, Health expenditure, Health insurance, Medical health, Workplace.
Journal of Oral Health and Community Dentistry (2019): 10.5005/jp-journals-10062-0046

INTRODUCTION

Japan has introduced a universal health insurance system for
the entire population since 1961. Under this system, people can
receive health services including prescription medicines and
dental treatment at a relatively low rate, the same fee throughout
the nation. There are many types of social health insurance plans
covering different groups of people, which are managed by a
society-managed health insurance, mutual aid associations,
quasipublic national health insurance associations, citizens’ health
insurance, and late elders’ health insurance.!

Regulatory measures through a fee schedule determined and
standardized by the Japanese government have contained health-
related costs compared with other countries.? However, a steadily
increasing national health expenditure in Japan has become a major
concern. Japan spent 42.4 trillion yen (approximately 376 billion US
dollars) on national health expenditure in the fiscal year 2015, an
increase of 3.8% (1.6 trillion yen) more than in 2014.3 The reducing
health expenditure, therefore, is a key issue to be tackled in Japan.

The same is true of many industrial companies. Because of
limited financial resources, reducing healthcare-related expenses
of workers is an important task for decision-makers in the industry.
Correctly identifying and understanding the magnitude of health
expenditure is indispensable to determining the amount of
resources that can be allocated to other purposes.

It is well documented that oral health is closely related to
general health. Dental disease, periodontal disease in particular,
is strongly associated with systemic diseases such as diabetes and
cardiovascular diseases.*” Since people at risk of dental disease are
also considered to be at high risk of systematic disease, dental health
expenditure may affect medical health expenditure. There are a
few reports suggesting an association between medical and dental
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health expenditures.5” As there has been little research exploring the
expenditures associated with medical and dental health services and
theirinterrelationship, currently available information is very limited.
According to the 2015 annual report of the Japan health insurance
association, dental health expenditure made up 10.7% of the total
health expenditure.? If a positive relationship between medical and
dental health expenditures exists, the reduction of dental health
expenditure could lead to the reduction of medical and total health
expenditures. For an industrial company, such information would
assist the management of healthcare-related expenses and the
development of occupational health promotion policies.

The hypothesis to be tested in this study was that an increased
dental health expenditure could also be associated with the
inflated medical health expenditure. Therefore, the purposes of

©TheAuthor(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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this cross-sectional study were to describe features of annual health
expenditure and to examine the relationship between medical and
dental health expenditures using the electronic health insurance
data of haulage workers, the so-called transport industry workers,
in a health insurance association.

MATERIALS AND METHODS

Data Collection

The health expenditure data were drawn from a total of 9,149
haulage workers aged 18-75 years, who belonged to a health
insurance association in a metropolitan area in Japan. Workers who
were younger than 18 years or older than 75 years were excluded
from the analysis. Information about health expenditure from
January through December in 2015 was collected using electronic
health insurance claims that the health insurance company owned.
The data reflected expenditure for the medical and dental health
services the workers received. Since all the available data of eligible
workers were intended to be used in the study, no sample size
determination was not made.

The demographic variables used were age and gender. As
health expenditure related variables, in-patient and out-patient
fees as well as the corresponding pharmaceutical fees reported
in the health insurance claims were aggregated to derive the total
medical and dental health expenditures for the 12-month period.
Medical health expenditure was matched and linked with dental
health expenditure using an individually assigned identification
number. Private patients’ medical or dental treatment fees such
as orthodontic treatments and any prosthetic appliance such as
implants were excluded from the analysis. Currency conversion was
done attherate of 1 US dollar to 122.05 yen, the average rate in 2015.

The consent of usage of the health insurance claims data
of workers was obtained from the health insurance association
and companies belonging to the association. Ethical approval
was granted by the Tokyo Medical and Dental University Ethics
Committee (Approval number: D2016-054).

Statistical Analysis

Demographic characteristics of the study subjects were based on
age group (18-39 years, 40-59 years, and 60-75 years) and gender.
The proportions of subjects who used medical or dental services
and mean and standard error (SE) of per capita medical or dental
health expenditure by age group were calculated. Medical and
dental health expenditures were adjusted for age and gender
using an analysis of covariance. Linear trends were tested using
the Mantel-Haenszel’s Chi-square statistics for medical or dental
utilization rate by age group and the Jonckheere-Terpstra test
for mean medical or dental health expenditure by age group.
Significant differences in the mean medical health expenditure
between subjects who used or did not use dental services were
assessed by the independent t test. Multiple comparisons for the
mean medical health expenditure among the tertile of dental health
expenditure or number of days of dental visits were analyzed using
a Bonferroni method. All statistical procedures were implemented
with the IBM® SPSS® 23.0 (IBM Japan Corp., Tokyo, Japan).

REesuLTs

Demographic Characteristics of Subjects

Table 1 shows the basic characteristics of the subjects. There were
9,149 subjects: 7,343 men and 1,806 women. The overall mean age

was 43.94 (0.14 SE) years; men 44.83 (0.15 SE) years and women
40.33(0.29 SE) years. Age group 18-39 years was 38.3% of the total,
40-59 years was 46.1%, and 60-75 years was 15.6%. Those in men
were 35.8%, 46.6%, and 17.6% and in women were 48.6%, 43.9%,
and 17.5%, respectively.

Utilization of Medical and Dental Services

Overall medical and dental services utilization rates were 77.4%
and 42.0%; rate was significantly higher for medical services
(p <0.001) (Table 2). The medical services utilization rates by age
group were 73.0% in the 18-39 years age group, 76.9% in the 40-59
years, and 89.4% in the 60-75 years age groups. Dental services
utilization rates by age group were 36.5% in 18-39 years, 43.3%
in 40-59 years, and 51.5% in 60-75 years age groups. The medical
services utilization rate was nearly double that of the dental services
rate and significantly higher in every age group (p <0.001 for all
age groups). For both medical and dental services utilization rates,
there was a statistically significant increasing trend with age (p for
trend <0.001 and p for trend <0.001).

Overall medical services utilization rates in subjects who used or
did not use dental services were 85.2% and 71.7%, respectively. The
medical services utilization rate was significantly higherin subjects
who used dental services than among those who did not (p <0.001)
(Table 3). The comparison by age group also showed that medical
services utilization rates were significantly higher in subjects who
used dental services than among those who did not (p <0.001 for all
age groups). For both dental services users and nondental services

Table 1: Subjects by age group and gender

Age group,

years Men, % (n) Women, % (n)  Total, % (n)
18-39 35.8(2,627) 48.6 (878) 38.3 (3,505)
40-59 46.6 (3,422) 43.9(792) 46.1 (4,214)
60-75 17.6 (1,294) 17.5(136) 15.6 (1,430)
All subjects 100.0 (7,343) 100.0 (1,806) 100.0 (9,149)

Table 2: Proportion of subjects who used medical and dental services

Health services utilization rate,

% (n) p value for
Age group, proportional
years Medical Dental difference
18-39 73.0 (2,560) 36.5(1,278) <0.001
40-59 76.9 (3,239) 43.3(1,825) <0.001
60-75 89.4 (1,278) 51.5(737) <0.001
All subjects 77.4(7,077) 42.0 (3,840) <0.001
p for trend <0.001 <0.001

Table 3: Proportion of subjects who used medical services by dental
services use

Medical services utilization rate,

% (n) p value for
Age group, Dental services  Nondental proportional
years users services users difference
18-39 81.4 (1,040) 68.3 (1,520) <0.001
40-59 84.2(1,536) 71.3(1,703) <0.001
60-75 94.2 (694) 84.3 (584) <0.001
All subjects 85.2 (3,270) 71.7 (3,807) <0.001
p for trend <0.001 <0.001
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users, a statistically significant increasing trend of utilization rate
with age was shown (p for trend <0.001 and p for trend <0.001).

Per Capita Medical and Dental Health Expenditures

Table 4 presents the per capita medical and dental health
expenditures by age group. Overall, these expenditures in all
subjects were $1,052.61 and $161.74 per capita, respectively.
Per capita medical health expenditures by age group were
$467.63 in the 18-39 years group, $1,060.04 in the 40-59 years
group, and $2,464.56 in the 60-75 years group. Per capita dental
health expenditures by age group were $123.71, $172.31, and
$223.79, respectively. Both per capita medical and dental health
expenditures significantly increased with age (p for trend <0.001
and p for trend <0.001).

Overall per capita medical and dental health expenditures in
subjects who used health services were $1,360.80 and $385.35,
respectively. Per capita medical health expenditures by age group
were $647.41 in subjects 18-39 years old, $1,377.84 in 40-59 year
olds, and $2,746.63 in 60-75 year olds. Per capita dental health
expenditures by age group were $344.56, $397.50, and $426.00,
respectively, in the same age groups. Both per capita medical and
dental health expenditures also had significant increases with age
(p for trend <0.001 and p for trend <0.001).

Per Capita Medical Health Expenditure According to
Dental Services Utilization

Overall per capita medical health expenditure in subjects who
used dental services was $1,219.12, which was significantly higher
than $932.18 in those who did not (p <0.001). Per capita medical
health expenditures in subjects who used dental services by age
group were $571.75, $1,217.83, and $2,850.28 in the three age
groups and in those who did not use dental services were $419.65,
$937.15, and $2,024.62, respectively (Table 5). Per capita medical
health expenditures in both dental services users and nondental
services users increased significantly with age (p for trend <0.001

and p for trend <0.001). Significant mean differences in the per
capita medical health expenditure by the use of dental services
were found in the 40-59 and 60-75 years age groups (p = 0.036
and p = 0.010).

Among subjects who used dental services, per capita medical
health expenditure by the tertile of per capita dental health
expenditure (<$170.27, $170.27-$400.99 and >$400.99) or number
of days of dental visits (1-3 days, 4-7 days, and >7 days) were
$1,414.98 (n=1,280), $1,417.93 (n=1,281),and $1,124.57 (n = 1,279) or
$1,381.27 (n=1,454), $1,307.70 (n = 1,113),and $1,258.48 (n = 1,273),
respectively (Table 6). No significant differences in per capita
medical health expenditure were detected by the tertile of dental
health expenditure or number of days of dental visits.

Discussion

This cross-sectional study used the data drawn from health
insurance claims of national health insurance; therefore, patients’
private fees for care were not included in the analysis. Japanese
national health insurance covers both medical and dental care, and
dental care covers most restorative and surgical treatments such
asfillings, endodontics, crowns, bridges, dentures, and extractions.
According to the Survey on Economic Conditions in Health Care
in 2015,° the proportion of dental expenses provided by the
national health insurance is about 85.8% of the total dental health
expenditure. The proportion of expenses for medical healthcare
borne by private fees only was 1.3%in 2015.3 Further, the mean per
capita medical and dental health expenditures in the sample were
close to those reported in the national health expenditure report
in 2015.3 These statistics suggest that our data are a good estimate
of Japanese health expenditure.

The findings show a positive relationship between medical
and dental health expenditures. Both medical services use and
medical health expenditure increased with age. The same positive
gradient in dental services use and dental health expenditure by

Table 4: Per capita medical and dental health expenditures (US $) in all subjects and those who used

health services, mean' (SE)

Health expenditure, mean (SE)

All subjects Health services users
Age group, years Medical Dental Medical Dental
18-39 467.63 (65.11) 123.71 (6.48) 647.41 (85.95) 344.56 (14.43)
40-59 1,060.04 (59.19)  172.31 (5.89) 1,377.84(75.99) 397.50(12.01)
60-75 2,464.56 (102.12) 223.79(10.16) 2,746.63 (121.88) 426.00(19.07)
All subjects 1,052.61 (40.14) 161.74(3.99) 1,360.80 (51.34)  385.35(8.27)
p for trend <0.001 <0.001 <0.001 <0.001

tAdjusted for age and gender

Table 5: Per capita medical health expenditure (US $) in subjects who used and who did not use

dental services, mean® (SE)

Medical health expenditure, mean (SE)

p value for mean

Age group, years Dental services users ~ Nondental services users  difference
18-39 571.75 (69.33) 419.65 (52.47) 0.081
40-59 1,217.83 (89.44) 937.15 (78.14) 0.036
60-75 2,850.28 (222.18) 2,024.62 (229.13) 0.010
All subjects 1,219.12 (62.32) 932.18 (52.91) <0.001

p for trend <0.001 <0.001

tAdjusted for age and gender
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Table 6: Per capita medical health expenditure (US $) by the tertile of dental health expenditure and number of days of dental visits, mean™ (SE)

Tertile of dental health expenditure

Tertile of number of days of dental visits

<5170.27 $170.27-5400.99 >5400.99

1-3days 4-7 days >7 days

1,414.98 (124.70) 1,417.93 (124.23) 1,124.57 (124.76)

1,381.27 (116.99) 1,307.70 (133.39) 1,258.48 (125.34)

*Adjusted for age and gender

age was also observed. Previous studies found a similar association
among dental services use, dental health expenditure, and age.''
A Japanese web-based study showed that the frequency of
dental visits and dental treatment increased with age.'* Middle-
aged or older adults were reported to have greater dental health
expenditure than younger adults.""? Australian people who visited
a dental provider more than once a year on average had a higher
dental health expenditure than those who visited less often, and
a poorer oral health status was related with higher dental health
expenditure.'” These findings imply that the need for dental
services might increase due to poorer oral health conditions
with age, leading to increased dental health expenditure. Having
dental health insurance has also been suggested to be associated
with dental visits and dental services provision and thus dental
health expenditure, in other countries,'>'* but the effect of health
insurance could be minimal because of the universal health
insurance system in Japan.

Medical health expenditure in subjects who did not use
dental services was lower than those who used the services
and the amount of dental health expenditures or the frequency
of dental services use did not influence the medical health
expenditure. The difference of medical health expenditure by
dental services use expanded in the middle and old age groups.
It is well known that oral health is closely linked with general
health.”" People who have good oral health usually have good
general health, and the subjects in our study who did not use
dental services were also less likely to use medical services. A
significant relationship between the subjective assessment of
oral health and medical health expenditure has been reportedin
a previous study. Since people with good subjective oral health
were considered to have good general health, they were less
likely to use medical services and had lower medical expenses
as a consequence.?°

Periodontal disease has also been ascribed to the increase
in medical health expenditure. People with severe periodontitis
incurred higher medical health expense, probably due to the
deterioration of general health caused by periodontal diseases.'®?'
The difference in medical health expenditure by dental services
use observed in subjects aged 40 years or older in this study might
partially be due to the increased prevalence of periodontitis. The
number of teeth present was another important factor associated
with medical health expenditure; people with fewer teeth incurred
greater medical health expenditure.?2?* However, the absence of
information about oral health status makes it difficult to determine
whether subjects used dental services less because they had no
dental problems or, despite having poor dental condition, they
had other reasons for avoiding dental care.

This study is subject to a couple of other limitations. First,
since details of the dental care provided were not available, it was
not possible to identify the type of dental services responsible for
the expenditure. Second, the study used only the data of insured
workers in a health insurance association. Inclusion of their family
members’ data would have given a more complete picture.

Within such limitations, the present findings suggest that
oral health is an important contributor to health expenditure.
Although dental health expenditure is a small proportion of total
health expenditure, a reduction of dental health expenditure
can contribute to reducing the economic burden of healthcare.
Further, an improvement in oral health might bring benefits not
only in terms of reduced health expenditure but also increase labor
productivity by virtue of better general health.

A workplace is considered a suitable place for conducting
oral health promotion activities, because many workers spend
much time there. Several studies have reported that workplace
oral health promotion activities contribute to reducing healthcare
expenses and are cost-beneficial for employers.5?2> Annual oral
examinations and tooth brushing instruction in the workplace
have been demonstrated to be beneficial for preventing dental
diseases.?8 Prevention of dental diseases, periodontal disease in
particular, requires coordinated efforts from various sections.?’
Most Japanese adults have varying levels of periodontal disease,
even thoughitis preventable. Unlike medical examinations, dental
examinations are rarely undertaken in the workplace. Dental
examination with accompanying health education to provide basic
information about periodontal disease and risk factors, including
smoking, should be offered to all workers as a part of the health
examination.

CoNCLUSION

Health insurance claims can provide an accurate and reliable source
of health expenditure information. Additional analysis of health
expenditure with linked information about clinical oral status and
detailed service type needs to be conducted to confirm current
findings on the positive relationship between medical and dental
health expenditures and to reveal dental conditions or treatment
procedures associated with health expenditure of industrial
workers.
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Using implementation intention to promote oral health behavior and oral health status

Takashi Zaitsu, Tomoya Saito, Akiko Oshiro, Yoko Kawaguchi
Dept. of Oral Health Promotion, Tokyo Medical and Dental University

The use of implementation intention (I.1.) as a method to boost the adoption of health behaviors
has attracted widespread interest. Typically, L.I. is a self-regulatory strategy in the form of an
“if-then plan” that can lead to better goal attainment, as well as help with habits and behavior
modification. I.I. has a positive effect on people's goal attainment, for example with getting
their seasonal flu shots, improving exercise intention-behavior, and increasing fruit and

vegetable intake.

To our knowledge, no study has evaluated improvements in oral health status or oral health
behavior following an oral health education intervention combined with I.I. The aim of this
study was to assess the improvement of oral health status and oral health behavior following a
workplace oral health education program that included an I.I. manipulation that asked

participants to plan how to improve their oral health behaviors.

The sample comprised workers who were employed at ten companies in Japan; the intervention
group (409 workers) received the oral health education program with I.1., and the control group
(375 workers) did not. Difference-in-differences models revealed that the intervention was
associated with improvements in oral hygiene (specifically, a decrease of 0.121 points of DI-S
score) and in gingivitis (specifically, a decrease of 0.538 points of bleeding sextants). However,

there was no detectable impact of the I.I. on periodontitis or dental caries.
Oral health education with [.I. appeared to prevent the deterioration of oral hygiene and

progression in symptoms of gingivitis. Thus, an oral health education program that adopts

consciousness reform is very effective for early symptoms of oral health.
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Influence of occupational stress and coping style on periodontitis among the
Japanese workers: A cross-sectional study

Md Monirul Islam, Daisuke Ekuni, Toshiki Yoneda, Aya Yokoi and Manabu Morita

Department of Preventive Dentistry,
Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical

Sciences, Japan

Objective: The aim of this cross-sectional study was to evaluate the potential association
between the influence of occupational stress and coping style on periodontitis among

Japanese workers.

Materials and methods: The study sample included 738 workers, aged 19-65 years, at
Kagawa in Japan. All participants answered a questionnaire including work environment
and oral health behaviour. We used self-reported questionnaire to analyse occupational

stress and coping style. Oral examination was performed by calibrated dentists.

Results: Among all workers, 492 (66.7%) workers were diagnosed as periodontitis, and 50
(6.8%) were as a high stress-low coping condition. Significant differences (P < 0.05) were
observed in age, gender, BMI (body mass index), currently smoking, daily alcohol taking,
monthly overtime work, worker type and stress-coping style between the periodontitis and
non-periodontitis groups. The logistic regression analysis showed that the risk of
periodontitis was associated with high stress-low coping condition (OR, 2.79; 95%CI; 1.05-
7.43; P=0.039).

Conclusion: High stress-low coping condition was associated with periodontitis among

Japanese workers.

—142 -



B4

PERMAAEI T ADS SRR~ M TS Rt D e & w7 BREE & DB 2 B89~ % SEREMTSE -

R o R, &AL FHEFE— AR R —
PTE - THERGERIERT

[ BE9] TR R ST AR CRRHERE-CERERE N EO L O IZET 201t
MEHRNOALNNTT D Z &,

[FiE] skt D PetRfd & shor bRt & OBhEl B2 F5GEsE. (F9eEE - IOk 1 - 97
SRR TE S LB AiBe) 2 Lo TRERNFZETO 5 b, BT AT THESH )
5Lt MEREAT Uiz 3 FHHEFT, 719 AERRE Lz, SFEFTICBWCTHHEE (2015
EEE) ICEER ZIEAI T ARE L IR ARED 2 BEIZo T, S AR RHRES & Ol
OVERERRE A1 TV, 3~6 MHRIZ T + v —T v TREEIT 72, N ABHIHEEHRZ O
FAToTo, 2FEH (2016 L) 1T/ AR L I AREL ATUEZ CRBRICHER L, 3 4R
H (2017 4EB8) 1ZEEHRZ O T 72, 79 A 2014 45 11 A7 2018 4210 HD L&
R AFL, ek ERL EFRNCHH OGFIREE RO, 3 BIOwWEMR2FENH 2R
&, W 0 (PIElsERHERZLARD) . 1 (RIElERHEZ LR 2 4E5E B e RHRa2 AR . 2 (2 [B1H
HEHREZLE 3 A B RRZ LD . 3 (3 4R H AR LML) 127, IR &I
B NOPRG B FHE U, RFEMEZ RO, RFHIX, 200005, RN FE,
ER L GEE (ERHERHEEAD (B E Ve, Eio, ST LE T RS AE LT
FNBOEIG ZRDT=,

RER]  BRAAHRFERAEN T 41 0 5%, FMETL 44, etk 8 £ 757, thRHE, HIR 0. 1.
2. 3 DIEIZ, 1000, 2200, 2300, 2400, EFRHZL, [FEIZ, 1400, 2200, 1800, 2400, &7
%, [FIIEZ, 3500, 5700, 5200, 6100 /472~ 7=, 2015 DN ARE L I ARET 4 4F
[ R 0 & HAR 3) DM Z i35 &, MARECTIIHEANS 3.8 5, EEFRS 1.4 5,
AN L6 5 THoT=DITR L, FEMARETIIHERI 1.7 6%, ERDY 2.0 5, AFt03 1.6
GEThote, LEY MPFEAE LIZEABOEIEIZOWTIE, WRHE, i o, 1, 2, 3 DJE
(2. 2T%, 43%, 47%, 57%. ERHNX. FNEIC, 68%, 77%. 7% 83%. Aatid. [EIEIC. 75%,
85%., 86%, 89%7= 7=,

[iEam] BRI A (RS 172 + AROREREE) (CX V| 4 ] ClPHERE M

OERHERRSE & b ITHEIN Uiz, SE AR Tl RHERE OIINRPRE < I ARETIIE
FHERE: DY INRPORLCRE Do 7,

—143 -



€3=)

FERRADAEEFR - 551120%(ICDNT. HE
BRI 2T R U ER E@E{b’aﬁuﬁbto

FAFFEXESNSAF UL ET MERZEE E(C,

BERMRIET ADRIEICSEIT D

@ BHHCHTDEAMRENAICKD, WRZZITE (C DN DEREEA RE SN,
@ HHICHITDEBMRENANCKD . WREMDFIFMHOHEBN SHE LLBFROAO—AHZDERERE SLEEL T,
B} - R - REIOEFTOEREDIEIMNEASE /RO EJREEN RIE

=nrc.

1 B8

RH(CHIT DRBHREEN A (ERMRE2 + M2 + DIRREEE) DR T,
OERIZZITBOE(. QEREDRLZL T MERNSHSHCITD.

2 A&

(3 5REBEEFR]

R R AR S LSS IRE & DBSE (CRI 9 B SREEMST (FRFTAERS @ )10
5T - HIRIRERRIIR B EEMBE) 2L, HD. BRITAFFE
ZEHS LT NEHREATF UIc4BEm

A B—EXE (fCHFESNRVED)

B ®&%

C E#&, &t
D H—EXE (CHESNZRVED)
(BRIEEEESEDORDFACLD)

(AT >]

BEEMCHNT, FEE (Q0155FE) (CRESZEFERCNABRY
IENABED2BE(C Tz, MABSERIRES & E TORMREEERITL,
3~6NARICHEOMREEEZIT oIz, IFNMABHIERIREZDMHT DIz,

2FEH (20165FE) (F. NMABFELIEN AR Z ANBIEKRICERUTZ,

3EER (2017FE) (d. ERMREZOHEMUTZ, 145, BEACILsER

ZEEmUIAN DIz,

R—2AS5A > LI 2T
(2015%5) (2016%) (2017%)
— @ —) — B — @
B A B NA A BB
R ?Euﬁ,\,\ R & Z
2 & za’ TR 2 g

B

\ #fEo \ B \ B2 \ F[E)

[ A EIH%&{E?EE]
(FRAT5E]
FTHA D EBDITHATICSHIMUL. hD4ES (20145F118~2018410
B) oLtT NMEREAF TEL120 A EFBISRE LTz,

- B2 A 28N (2015FEFITFH | EBIC415R)

- 2015FE T AR 64N, FENABES6 A (2015FEFIFHE: EB(C415%)
TROESDEESTTRIFUE (WITNEEMRZREAZR) .

- BARI0 (#[ElsaRUREZLLAD)

- BRI (WIEsERMREZLE. 2 EEERIRZLUE)

- HAR2 (QFEBEERMRZLUE. 3FEEBSRRIREZ AT

- BAR3 (3FEEERIEZLE)

(@] wRIRZITBOEL
N=RSA VAR CESREYIESNEZNRC, BBLCHITD

ERIZZOERZANC. B, ERNZZOERCOVTE. wRLET
DHOER%Z. WRIREZN GO EEDEHR U, Fio. BR0CHEREZ

MR WD, BiRLICERIRZ DS 2 ETHMRZE EHRUT,

(FQ] BEEREDZEL

wh - ER} - ZRIORIC, BT E(CRADRRSBFIRE UTARE
RULTT MIREUEABOEIGZRDZ. Fo. MREBDFIF
DB SHE LLRFEROAO— AHEDERERE SLHER U,

3 R
BHFD)  ENEREBOB

K1 BOFRAEORMNZ2TE (85l

B 7%
(n=92A) (n=28A)
BRRZEE a 74 14
an>S5ERIEDE 1 b (N) 28 11
bDSLHMZLE 17 6
bd— A7z DI ERZZ AL () 5.2 4.5
K2 BAFZEEOEMRZ2ITE (2015FE T AR - IFTAR)
20155FET AR 2015FEFFNMARF
(n=64A) (n=56A)
BRRZAEE a 47 41
anS>EERIZEZE 1 b (ON] 20 19
bDSEHRZLE 13 10
bD—AHZDFHIERIZZEE (=)} 4.4 5.7
(@] EREDZEL
X3 LT bRBORKERVL T SREABOEE (5EE)
2015FETARF 2015FIFNTAR

BEo0  HM1 B2 HE3 b1 (O 5 O 5 P 1
NER [ON) 64 64 64 45 56 56 56 34
hRfE 0 0 0 509 0 0 1,481 1,554
25)(—t> 51 )E 0 0 0 0 0 0 0 0
75/t HAIUE  (/EF) 98 2,489 2,624 2,720 1,988 3,144 4,183 4,682
w=/ME 0 0 0 0 0 0 0 0
BRAME 8,010 13,894 19,707 14,778 14,727 12,890 22,112 10,100
LET FEEAER (%) 25 45 44 51 36 48 57 65

x4 LT bRBORKERVLET MREABOHERE (8F - ER - ZAIGD)

20155FENARE 20155 EIFTAEE
FARI0  HARS1  HARG2 HARA3 FARG0  FARI1  FARI2  HARE3
AE (AN) 64 64 64 45 56 56 56 34
hRME 4,400 6,353 6,226 5,658 5,268 6,661 8,193 6,421
25)(—t> 51 )E 912 1,648 1,608 1,230 2,000 2,588 2,271 3,727
75)(—t>5)UE (&/8) 12,975 16,200 15984 13,406 10,734 13,417 17,388 13,549
B/IVE 0 0 0 0 0 0 0 0
B|AME 433,995 252,716 233,687 639,378 88,111 203,237 253,305 230,634
LET MEEAE (%) 78 81 83 87 84 93 96 91
) Fm)
. O 2014=Ers0
" 150 B (5RME) DT
0 e [ : 20155 M ARE
5% w
- o " B 20uFEEhsn
o - EAER (R{E) DT
a8 o : 2015FEIMARE
oy 100 |
Hisex WA = FIT ] 2ieam Wiz = 20145ENSD
HEEREREOHU
M1 EREORUDHE M2 EREOHUDHS
(EAY) (tFy - ER} - ZHIAE)
+=a
4 lsll"l:l offf
@ BHR(CHIFTDEEURENAICEKD. ERIZ2ITEIC DN D IR
~EEniz.

@ BHRCHIFDEEURENAICK D, MREFDFIFIHOIERL N SHETE
UERERDAO—ASEDERERE SERU T, &8 - ER - FZEID
BETOEEEDIEN(EAE <BOVETREEN RSN,

5 HiEF
AFRCHBNVIEEE UABRAOBI, TRRENENROEE

ROFEREREELTROERLGC LT MERERMHVZZEE U
HRTAFTFEBOERICHEZRUET,

TEERRICEEL. MRINESCOIBMRICHDIEFEREFHDFEE A

— 144 —




B S

FEEICE T ZHEEMEY X7 &2 oB#EERICOWT

Wt 5%, A B, KRB BET, JITE BT

BT IR R 8 R R o7 K I f R o Bl 7 00 B

(H] S5 3 —MEM X ) FHBEAED AR EAE I EAMEI LTS, L
LI E T, BHCENRE FHBEEECHEL G 2 2 ) REERBOBEZFHAEL 72
WFFEI3 D 7 v o AREFECIE, 97815 2 5 RICTHBAEVAE O A IR DL 2 F A L RS 2N
ERERE., LHtE A, EHE e OBEIC O W THHEA LT - 72,

(773k] Jif8#& 3,930 % (53tk 2,057 &, Zoik 1,873 £, “FI4Elm 43.3+11.7 %) %
WRICA v &2 —F v P& ZFEML., FHBEETERERER & 2 OBE K IC D » T
EATo 7z AEHEB X FEESER 7 ) — = v Z7E 2 SQ-TMD (screening questionna
ire for TMD) (B H RS, B R &0, B IR O R Az, B Y H IR o &) . AR
THHR (Fln. MR, AR, AFIRD ., BEEER (XS, BES . BBIBE). F
FERE (VDT AE¥E. 520 £E8), LHMAWER, HHETcdH s, SQ-TMD 0 AEF
s 9 LA B2 SHBEERm ) A 7 e L7z, BHEAEIRE Y X 7 2 C @A 5. EARIEHR. K
EEN, R, D SMER., 228 e L-ER R Z2iTo7%2, &b
LA OBE T VIF 28 10 L EQHBE BRI T 2 2 & & L 7,

(A S) SHBHAEE S Y 2 7 8F X 51 19.4% . A 20.2%., 2K 19.8% TH v, HHlIC
K3EEFAONED» o7, FABRBER ) X Z7HIME Y X 278 L0 Fin i3 A E TP o
7zo B[R AT DA FR ., FABEE )V X 7 2 BEIC B 2 IHH X, EESHM, {£Fh VDT
EEREE. 5 oL KRB, WIHEKDATHHTH o7z, B2, HI3IREXICKET 4.
WHEDH 2. > OB LB L L ¥ T, AREICHEAE) X2 B AL, fhfd
VDT fEERHRA R & 2 13 EARICHBEEE) 2 728 EF L 7.

(#idm] HEEOR2MER IT/LDERICH W, BH Ty Yo —X%FICL 7 VDT {E
¥ ) ot KRB CESEBRET A FHE i S0 MHIE T 7 & H B R B EE R i b BT S
AREE It icE A O NS, £, FBEMER SR THEEETH Y FARELH S 2D
JUE 7R &L DAL AWK 2 FHE EE 0 RAECIB L IcEE T I Ex LN D, S
. FERB L AV AN~V 2D O ED O, SHREEN R I L2 R> 2 &2
HE L RBEINT,

—145—



B 6

Functional Tooth Units 6182 X 5 H A AR A OB SIRILEREFHE

E

e 2 UEER R AR OB R AL VR ZRT. TR FAL
AL OERE. IR B CTHE ORET

CHURUE Rl L R R HE A ol 0 B
HPERFEZERERZA~NV AT —E AT b —F 45
* [E] 37 AR = R R BT

R RTERE BRIRIE 7 - BRI R

[HE] HaCHERBICETIAARANDT —Zix, dEx RERRHEICE > THE S
NTNDR, BERICET 2 AARARA OEFZREIZIEF D20,
[BH) REFFE T, HRHEBREEFIEOMET — X &2 b LT, FWREHS OB AR % FE
i3~ % 54 Functional Tooth Units (FTU : #mEEH == ) ZHW\W T, BHARAKA
WZOWTHOH LIz THET 5,
[HiE] BRISME M RGE L7 ak 28 R RHR B EREMAEOMET — % (Film, M5,
) ZFHL T, KAEERDOT —F REORVARKA 3,300 4 (H 1,416 4. &
PE 1,884 4) Z#XGe s Lic oMz iTo7, FIURHEEZ T T2t & ol
TRTOMRE DS RILEZ 0~12 T+ 5, FTU IBEHR DL DOKE % D n-
FTU, Bt & A 7T M7V v VEOEEMEMBEY SN T2 E % B 2 nif-
FTU. AR D & E DT X TORE % # 5 total-FTU @O 3 FEN H H, AL
PERI, AEERBERR RIS BAE e FTU O MEIC > W TR 21T - 7.
[n%%] B bl Eiﬁ“[ﬁ A E < e DIEE . BUEBRBD A BT 2 m 2358
iz, £72, n-FTU, nif-FTU IX, B & & bITFEMBERIEL< b E L IT, AR
W3 DR R B vz, —J7 . total- FTU 1%, 20 . 30 1%, mﬁ:awteoﬁ
70 %, 80 Ll ETENE N 11.8, 11.7, 11.2, 10.5, 9.8, 9.8, 10.3 L F#C X % 21X
72< . 60,70 fRELAADEE TIXT R T 10 L EDOETH - 72,
[Fiam] ARWUFFRICEL Y, BARANRADHBEEH OGIRWNDOFEEREZH LT DL &R
TEz, FWMNAEmWIZE, FTUIX 3L bIRVEA R T Z & L7z, BITiR5E
2LV total ' FTU 10 EH D EIEFEAEDBMNAERLND EHE SN TVDN,
HARORNIL O KB Z i L TV DENREL <, 60-70 U O F#TIET T
wui®ﬁf%okymﬁuifm$WﬁE@ﬁﬁ20@%%&9&<Cmﬁ:wﬂ
+9.1 #F, 80 kLA I : 13.4110.4 t) . fFALE TREEIE L T\ 525, 60 fL (22.5+
7.1 ) TIXHEEB~OMBLEN R+ Th D alREMEN R ST,

— 146 —



