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health status on various types of work problems.

and industrial classifications were used as the covariates.

reported oral health.

needed in the workplace.

Background Oral diseases affect quality of life and known to decrease productivity. We examined the impact of oral

Methods This cross-sectional study used data from an internet-based self-report questionnaire survey administered
to workers in Japan. Responses to the questionnaire regarding seven types of oral health-related work problems (1.
Stress; 2. Lack of focus; 3. Lack of sleep; 4. Lack of energy; 5. Lack of communication due to halitosis; 6. Lack of commu-
nication due to appearance; 7. Lack of ability due to dental-related pain) were investigated and statistically analyzed.
Explanatory variables were self-reported oral health status, number of teeth, and gum bleeding. To examine the asso-
ciation of oral health with the presence of work problems, logistic regression analysis was used to estimate the odds
ratio (OR) and 95% confidence interval (Cl). Age, sex, educational attainment, income, the presence of diabetes,

Results A total of 3,930 workers (mean age: 43.3 (SD=11.7), 2,057 males and 1,873 females) were included. Overall,
a total of 6.2% of workers reported having at least one oral health-related work problem in the past year, whereas
21.8% of those with poor self-reported oral health reported work problems. Workers with poor self-reported oral
health were 3.58 (95% Cl (1.70-7.56) times higher odds of reporting work problems than those with excellent self-

Conclusions Oral health was found to be associated with various work problems. Oral health promotion policies are
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Background

Oral health lead to serious health problems and have a
negative impact on oral health-related quality of life. Oral
health is known to be related to health conditions and
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stress, which may affect work performance. Dental pain
has a considerable impact on quality of life and can lead
to poor work performance [1, 2]. Poor dental appear-
ance and halitosis are related to psychological stress and
depression and can make individuals reluctant to engage
in social communication in the workplace, thus adversely
affecting their work performance [3, 4]. Significant oral
symptoms and problems also adversely affect dietary life-
style and nutrition intake [5]. Individuals with oral prob-
lems may experience a decline in their oral health related
quality of life [6, 7].
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Previous studies have reported that systemic health
conditions and stress affect work performance [8-10].
Since oral health is known to be related to health condi-
tions and stress [11-15], it also possibly affects work per-
formance [16, 17]. However, the impact of oral health on
work performance has rarely been addressed. The eco-
nomic impact of dental diseases on society encompasses
both direct and indirect costs. The direct costs are attrib-
uted to dental treatment by dental professionals, whereas
the indirect costs are attributed to time loss from work
and activities due to dental problems and treatment [18—
20]. Early studies have demonstrated that $187.61 billion
was lost worldwide in 2015 due to productivity loss, rep-
resenting the time loss caused by the treatment of oral
symptoms and diseases [21].

Recent critical measures of poor work performance
encompass absenteeism and presenteeism; absentee-
ism is defined as an absence from work due to a disease
or an accident, whereas presenteeism is defined as the
physical presence of workers with dysfunctional condi-
tions induced by health problems in the workplace [16].
In addition to work absenteeism, work presenteeism
reduces work productivity [22]. Although the association
between oral health status and work presenteeism has
been previously reported [16, 17], few studies have exam-
ined the details of work participation, such as the type
of productivity loss caused by oral health problems. As
oral health has various functions, there is a possibility
that poor oral health affects various types of work pres-
enteeism. Determining the adverse effects of oral health
problems on work performance will provide recommen-
dations for reducing productivity loss due to oral health
problems.

Therefore, the aim of this study was to examine the
association of oral health status with various types of
work problems. We hypothesized that oral health related
work problems were prevalent among the workers with
poor oral health status.

Methods

Study settings

Ethical approval for this study was obtained from the
Ethics Review Committee of the School of Dentistry,
Tokyo Medical and Dental University (Approval num-
ber D2015-526). This cross-sectional study used data
from an internet-based, self-report questionnaire sur-
vey conducted in March 2017 among workers in Japan.
Participants were originally recruited through a service
managed by company M. Written informed consent
was obtained at the time of registration. Data were col-
lected from equal numbers of male and female workers
from each of the 11 major classifications of the Ministry
of Internal Affairs and Communications. Among 4000
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workers, 3930 agreed to participate in the questionnaire
survey.

Outcome variables

Oral health-related work problems were used as the
outcome variables. The survey inquired about the pres-
ence of work problems due to oral symptoms or diseases
through the following question: “In the past year, have
you had problems with your work due to oral diseases
or symptoms?”. Participants were also asked to indicate
the presence of specific work problems by responding to
the following statements: 1) I felt stressed, which affected
my work; 2) I could not concentrate at work; 3) I couldn’t
sleep at night and it affected my work the next day; 4) I
felt a lack of energy and vitality; 5) I couldn’t talk to oth-
ers because I was worried about my bad breath; 6) I was
so worried about the appearance of my teeth and mouth
that I couldn’t stand to go out in public; and 7) The pain
interfered with my ability to work. These seven work
problems were defined as follows: 1) stress; 2) lack of
focus; 3) lack of sleep; 4) lack of energy; 5) lack of com-
munication due to halitosis; 6) lack of communication
due to appearance; and 7) lack of ability to work due to
dental-related pain. The responses to these questions
were scored on a 5-point scale (from 1: a great impact to
5: no impact), and the responses were then dichotomized
(no impact/any impact). The distribution of the 5-point
scale was showed in Additional Table 1.

Explanatory variables

Single-item self-reported oral health (SROH) status,
number of teeth, and gum bleeding were used as the
explanatory variables. SROH was asked, with the follow-
ing questions; “What is your condition of your teeth and
gums?” [23], and participants chose from one of the fol-
lowing options; “excellent’, “very good”, “good’, “fair’, and
“poor” The number of teeth was asked by “How many
teeth do you have, including covered teeth (gold and
silver), crowns, and remaining roots?;, and participants
chose “19 or fewer teeth” or “20 or more teeth” Previous
studies have reported that having 20 or more teeth was
considered to have sufficient masticatory function [24,
25]. The inquiry regarding gum bleeding was as follows:
“Do you have bleeding gums while brushing your teeth?”.
Participants chose one of the following options to indi-

cate their response: “always’, “sometimes” and “never”.

Covariates

We selected the covariates based on previous studies
[26-28]. Sociodemographic information, the presence of
diabetes, and industrial classifications were the covari-
ates in this study. The sociodemographic information
included age, sex, educational attainment (elementary
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and secondary school graduate, vocational school or
junior college graduate, university graduate, master’s
degree or doctoral degree, other), and income (<2 mil-
lion yen,>2 to<4 million yen,>4 to<6 million yen,>6
to <8 million yen,>8 million yen, unknown). According
to the Japanese Standard Industrial Classification 12
revision [29], the occupations of the participants were
categorized into 20 types: (1) agriculture and forestry; (2)
fisheries; (3) mining and quarrying of stone and gravel;
(4) construction; (5) manufacturing; (6) electricity, gas,
heat supply and water; (7) information and communica-
tions; (8) transport and postal services; (9) wholesale and
retail trade; (10) finance and insurance; (11) real estate
and goods rental and leasing; (12) scientific research, pro-
fessional and technical services; (13) accommodation and
eating and drinking services; (14) living-related and per-
sonal services and amusement services; (15) education,
learning support; (16) medical, health care and welfare;
(17) compound services; (18) services (not otherwise
classified elsewhere); (19) public duties (excluding those
classified elsewhere); and (20) industries that unable
to classified. Of these, we defined (1) to (2) as “primary
industries’, (3) to (5) as “secondary industries’, and (6) to
(20) as “tertiary industries” [26].

Statistical analysis

Logistic regression analysis was used to examine the
association of oral health with the presence of work
problems, and to estimate the odds ratio (OR) and 95%
confidence interval (CI). Figure 1 shows the directed acy-
clic graph (DAG) for the logistic regression analysis. We
conducted univariable and multivariable analyses. First,
as the outcome variable, the presence of work problems
due to oral symptoms and diseases was used in the analy-
sis. Then, the seven specific work problems were used as
the outcome variables. In addition, to perform sensitivity
analyses, we used a 5-point scale for seven specific work
problems as the outcome variables rather than the dichot-
omized scale. Ordered logistic regression was applied to

Self-reported oral health
4 The number of teeth
Gum bleeding
=

Age, Gender,
Educational
attainment

{Gibets]

| Industrial classification
Income
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these sensitivity analyses (Additional Tables 2-4). All data
analyses were performed using STATA MP ® 17.0 (Stata
Corporation, College Station, Texas, USA). P<0.05 was
considered indicative of statistical significance.

Results

Table 1 shows the descriptive distribution of oral condi-
tions by age, sex, educational attainment, income, the
presence of diabetes, and industrial classifications. The
participants in this study included 3,930 (2,057 males and
1,873 females) workers. The mean age of the participants
was 43.3+11.7 years. Among the participants, 244 (6.2%
of the total) reported that oral problems interfered with
their work.

Table 2 shows the prevalence (%) of oral health related
work problems by oral status (n=3930). On average, 6.2%
of the workers had experienced some influence on their
work due to oral health problems in the past year. The
most common problem was a reduced ability to concen-
trate at work. Generally, the participants with oral health
problems tended to have work problems. The results of
other variables are shown in Additional Table 5.

Tables 3, 4 and 5 show the results of the logistic regres-
sion analysis for the association between oral health sta-
tus and work problems. The odds ratios of the presence
of work problems and seven work problems were high for
all oral health problems. Workers with poorer oral status
tended to have all specific work problems.

Even after accounting for the covariates, workers with
poor oral health status tended to have a higher odds
ratio for having work problems. Those with poor self-
reported oral health were 3.58 (95% CI=1.70;7.56) times
more likely to have adverse work performance than those
with excellent oral health after adjusting for the covari-
ates. The odds ratio of 19 or fewer teeth compared to 20
or more teeth was 2.19 (95% CI=1.60;3.01). The odds
ratios of those who reported always and sometimes
bleeding were 4.43 (95% CI=2.75;7.12) and 1.76 (95%
CI=1.30;2.37), respectively.

The presence of work problems due
to oral problem

Fig. 1 Directed acyclic graph for logistic regression analyses of the present study
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Table 1 Descriptive distribution of the oral conditions by age, gender, education, income, and systemic diseases (n=3930)

n (%) Self-reported oral health (%) Number of teeth (%) Bleed when brushing teeth
(%)
Total Excellent Verygood Good Fair Poor 19or 20 or Always Sometimes None
fewer more
teeth teeth

Age

Under 30 625 (15.9) 235 179 14.7 148 70 94 17.0 208 18.2 139

3039 969 (24.7) 303 270 24.8 204 204 17.1 259 289 27.8 22.0

4049 1011 (25.7) 228 26.1 26.2 249 296 24.6 259 24.5 255 26.0

5059 888 (22.6) 14.7 19.7 228 271 296 295 214 182 19.2 254

Over 60 437 (11.1) 8.8 9.3 1.5 128 134 194 9.7 7.5 9.3 12.7
Sex

Male 2057 (523) 453 50.3 534 546 549 62.5 50.7 56.0 51.8 524

Female 1873 (47.7) 547 49.7 46.6 454 451 375 493 44.0 482 476
Educational attainment

1% 1416 (36.0) 303 27.2 371 429 535 459 344 522 36.8 34.2

2% 839 (21.3) 20.2 224 222 198 16.2 189 21.8 17.0 20.7 22.2

3% 1675 (42.6) 495 504 40.8 372 303 352 439 30.8 425 436
Income

2 <million yen 577 (14.7) 1.7 12.8 15.0 169 169 151 14.6 189 15.6 13.7

2>to<4 millionyen 1479 (376) 37.1 355 382 387 394 39.1 374 39.0 379 373

4>to<6milionyen 810 (20.6) 202 233 19.6 197 211 219 204 18.2 220 19.8

6>to<8 millionyen 299 (7.6) 9.8 9.7 6.0 7.6 7.7 89 74 8.8 6.7 8.2

8>million yen 210(5.3) 4.6 6.3 57 4.6 14 4.1 56 19 39 6.7

Unknown 555(14.1) 16.6 12.3 15.6 125 134 109 14.7 13.2 139 14.3
Diabetes

Absence 3806 (96.8) 980 98.8 96.5 950 958 932 974 93.7 97.6 96.5

Presence 124 (3.2) 20 12 35 5.0 4.2 6.8 26 6.3 24 35
Industry

Primary industry 305(7.8) 104 6.8 79 7.7 7.0 9.8 74 75 7.2 8.2

Secondary industry 1097(279) 2438 206 285 288 317 29.7 27.6 333 27.8 276

Tertiary industry 2528(64.3) 648 66.7 63.6 635 613 605 65.0 59.1 65.0 64.2

1* Elementary and secondary school graduate
2*Vocational school or junior college graduate

3* University graduate, master’s degree or doctoral degree, other

Discussion

The results of this study showed that among the par-
ticipants of 3,930 workers, 6.2% had experienced some
degree of interference with their work because of oral
symptoms in the past year (Table 2). Even after consid-
ering covariates, the results of the logistic regression
analysis showed that workers who experienced poorer
self-reported oral health, had fewer remaining teeth,
and had frequent gum bleeding when tooth brushing,
tended to have a higher odds ratio of less efficiency or
problems performing their work than those without
any oral health problems (Tables 3, 4 and 5). Conse-
quently, the results of our study suggest that oral health
is associated with various types of work problems. The
present results are consistent with previous studies that

showed the association between poorer oral health and
worsened quality of life [6, 14, 30], and between peri-
odontal disease or tooth loss and quality of life [31, 32].

Regarding the impact on work performance, a previ-
ous study evaluating absenteeism and presenteeism due
to oral health problems reported a negative association
between oral health problems and work performance
[16]. However, significant presenteeism was reported
due to the presence of periodontal diseases (over 4 mm
deep periodontal pockets) with an odds ratio of 2.011
[16]. In this study, we added the detailed informa-
tion about presenteeism related to oral health prob-
lems, including its impact on both physical and mental
health as it relates to work performance. To the best of
our knowledge, previous studies have not investigated
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Table 2 Prevalence (%) of oral health-related work problems by oral status (n=3930)
n(%) Presence Specific work problems
of work
problems  Stress Lackof Lack of Lack of Lack of Lack of Lack of
due to oral focus sleep energy communication communication ability to
symptoms due to halitosis  dueto work due
or diseases appearance to dental-
related pain
Total 3930(100.0) 6.2 55 56 53 5.1 49 47 53
Self-reported oral health
Excellent 307 (7.8) 39 33 33 29 29 20 23 23
Very good 948 (24.1) 4.6 4.0 4.1 4.1 4.1 3.6 30 39
Good 1676 (426) 39 35 36 35 33 32 32 36
Fair 857 (21.8) 10.6 9.2 9.7 9.0 8.2 8.2 84 89
Poor 142 (3.6) 218 204 204 190 183 190 183 190
Number of teeth
19 562 (14.3) 12.6 114 11.2 11.2 109 11.2 11.9 109
or fewer
teeth
20 3368 (85.7) 5.1 4.5 47 44 4.1 38 35 43
or more
teeth
Bleed when brush teeth
Always 159 (4.0) 226 195 195 195 182 189 17.0 189
Some- 1607 (40.9) 7.8 6.6 7.0 6.5 6.1 6.1 59 6.5
times
Never 2164 (55.1) 3.8 36 36 35 33 29 30 33

detailed types of work problems caused by oral health
problems. In particular, frequent gum bleeding (always
bleeding) when brushing teeth showed a higher odds
ratio for both physical and mental health problems
related to work performance, ranging between 6.48 and

Table 3 Logistic regression analysis of the association between self-reported oral health and work problems (n=3930)

7.76 in the univariable analysis and between 3.71 and
4.55 in the multivariable analysis (Table 5).

Moreover, our study results suggest the possibility that
general oral health status also relates to both physical and
mental health problems regarding work presenteeism.

Presence of work problems due
to oral symptoms or diseases

Univariable
Odds Ratio
(95% Cl)
Very good  1.20 (0.62;2.30)
Self-reported Good 1.01 (0.54;1.89)
oral health
(Ref: Excellent)  Fair 2.92 (1.58,5.41)*
Poor 6.87 (3.41;13.84)*
Lack of energy
Univariable
Odds Ratio
(95% Cl)
Very good 142 (0.68;2.97)
Self-reported Good 1.12(0.55;2.30)
oral health
(Ref: Excellent)  Fair 2.95 (1.45,5.97)*
Poor 742 (3.38;,16.32)*

Stress
Multivariable Univariable Multivariable
Odds Ratio Odds Ratio (95%  Odds Ratio
(95% Cl) Cl) (95% Cl)
1.14(0.592.20)  1.24(0.61;2.52) 1.21(0.59,2.47)
0.92(049;1.75)  1.08 (0.55;2.14) 1.03(0.52;2.06)
2.13(1.12,4.04)*  3.02 (1.54;5.90)* 2.33(1.16,4.66)*

3.58(1.70;7.56)*

762 (3.60;16.15)*

4.28(1.93,9.51)*

Lack of communication due

to halitosis
Multivariable Univariable Multivariable
Odds Ratio Odds Ratio (95%  Odds Ratio
(95% Cl) Cl) (95% Cl)
1.37(0.65;2.88)  1.87(0.78;4.49) 1.74(0.72;4.22)
1.05(0.51;217) 167 (0.71,3.92) 1.50 (0.63;3.57)
2.19(1.06;4.55)* 446 (1.92,10.38)*  3.09(1.30,7.34)*

4.02 (1.75,9.28)*

11.78 (4.74;29.27)

5.77(2.22;14.96)*

Lack of focus

Univariable Multivariable
Odds Ratio Odds Ratio
(95% Cl) (95% Cl)

1.27 (0.63;2.58) 1.23(0.60;2.52)
1.12(0.57;2.21) 1.07 (0.53;2.13)

3.19(1.63,6.22)*  246(1.23491)*
762(3.60;16.15)*  4.35(1.97,9.63)*

Lack of communication due
to appearance

Univariable Multivariable
Odds Ratio Odds Ratio
(95% Cl) (95% Cl)
1.30(0.56;3.02) 122 (0.52;2.84)
140 (0.63;3.11) 1.30(0.58;2.92)

3.93(1.79;864)*
961 (4.06,22.74)*

2.85(1.27,642)*

4.97 (2.00;,12.32)*

Lack of sleep

Univariable

Odds Ratio (95%
(@)

142(0.68;2.97)
1.19(0.58;2.42)

327 (1.62;6.60)*
777 (3.5517.04)*

Multivariable

Odds Ratio
(95% Cl)

1.38 (0.66;2.91)
1.13(0.55;2.33)

249 (1.21,514)*
4.30(1.87,9.86)*

Lack of ability to work due
to dental-related pain

Univariable

Odds Ratio (95%
(@)

1.74(0.77;3.95)
1.59(0.72;3.52)

4.17(1.90,9.15)*
10.06 (4.26;23.75)*

Multivariable

Odds Ratio
(95% Cly

1.69 (0.74;3.86)
1.53(0.68;341)

321(143;7.18)*
563 (2.29,13.86)*

Multivariable models adjusted for age, sex, educational attainment, income, the presence of diabetes, and industrial classifications

" Pvalue <0.05
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Table 4 Logistic regression analysis of the association between the number of teeth and work problems (n=3930)
Presence of work problems due Stress Lack of focus Lack of sleep
to oral symptoms or diseases
Univariable Multivariable Univariable Multivariable Univariable Multivariable Univariable Multivariable
Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio
(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl)
Number — 19orfewer 267 (1.99358)* 219(1.60301)% 274 (201,3.72)* 223 (1.603.11) 2.55(1.88;346) 208 (149,290 277 (203377)* 226 (1.623.17)*
of teeth teeth
(Ref: 20
or more
teeth)
Lack of energy Lack of communication due Lack of communication due Lack of ability to work due
to halitosis 0 appearance to dental-related pain
Univariable Multivariable Univariable Multivariable Univariable Multivariable Univariable Multivariable
Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio
(95% CI) (95% Cl) (95% CI) (95% Cl) (95% CI) (95% Cl) (95% CI) (95% Cl)
Number 19 orfewer  2.85(2.08;3.91)* 2.34(1.66,3.29)* 3.20(233;438)* 259(1.84;3.65)* 3.70(2.70,5.06)* 3.10(2.20/4.35)* 269 (1.96;3.68)* 220 (1.57;3.09)*
of teeth teeth
(Ref: 20
or more
teeth)

Multivariable models adjusted for age, sex, educational attainment, income, the presence of diabetes, and industrial classifications

" P-value <0.05

Table 5 Logistic regression analysis of the association between gum bleeding and work problems (n=3930)

Presence of work problems due Stress Lack of focus Lack of sleep
to oral symptoms or diseases
Univariable Multivariable Univariable Multivariable Univariable Multivariable Univariable Multivariable
Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio
(95% ClI) (95% ClI) (95% ClI) (95% Cl) (95% ClI) (95% ClI) (95% ClI) (95% ClI)
Bleed Always 73447711300 443 (275712 648(4.12,10.19)  3.71(2.24,6.12)* 648 (4.12,10.19)%  3.76(2.286.19)*  6.75(4.28,10.63)* 3.89 (2.36,6.44)*
when brushing
teeth
(Ref: Never) Sometimes ~ 2.12(1.59;2.81)* 1.76 (1.30,2.37)*  1.89(1.40,2.55)*  154(1.13;211)*  2.02(1.50,2.72)* 1.65(1.21,2.25)* 193 (142261)*  1.58(1.152.17)*
Lack of energy Lack of communication due Lack of communication due Lack of ability to work due
to halitosis to appearance to dental-related pain
Univariable Multivariable Univariable Multivariable Univariable Multivariable Univariable Multivariable
Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio
(95% Cl) (95% ClI) (95% CI) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl)
Bleed Always 648 (4.07,1033)* 396 (2.37,6.63)*  7.76(4.85;1241)* 455(271;7.66)*  6.71(4141088)* 3.71(2.17,6.35)* 6.76 (4.26;10.72)* 3.91 (2.35,6.50)*
when brushing
teeth
(Ref: Never) Sometimes  1.89(1.38;2.58)* 1.59(1.15221)%  2.17(1.57,299* 178 (1.27,2.50)*  2.06 (1.49;2.85)* 163 (1.162.29* 203 (1.49,2.76)*  1.65(1.20;2.27)*

Multivariable models adjusted for age, sex, educational attainment, income, the presence of diabetes, and industrial classifications

" P-value <0.05

The odds ratio calculated by logistic regression analy-
sis showed higher values for “poor” self-reported oral
health than for “very good’, “good’, or “fair” self-reported
oral health (Table 3). The odds ratios of work problems
for “very good” self-reported oral health ranged between
1.20 and 1.87 in the univariable analysis and between
1.14 and 1.74 in the multivariable analysis, and they were
not significant. Nevertheless, the odds ratios for “poor”
self-reported oral health ranged between 6.87 and 11.78
in the univariable analysis, and between 3.58 and 5.77
in the multivariable analysis. These results highlight the
significance of the analysis for both physical and mental

health problems for work presenteeism, which were not
reported in previous studies.

There are several possible mechanisms for the impact
of oral symptoms and diseases on work presentee-
ism. First, oral health affects social relationships. Poor
dental appearance due to tooth loss decreases social
interactions [4]. Halitosis, often related to poor oral
hygiene, also decreases in-person communication with
others [3, 15, 33]. Our results showed significant asso-
ciation between oral health status and concerns about
one’s appearance, as well as “bad breath’, resulting in
work problems. Communication problems due to poor
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oral health also contribute to the deterioration of work
performance. Second, acute dental pain can have a sig-
nificant impact on work presenteeism. Previous stud-
ies have reported that dental pain causes stress and
decreased QOL [1, 2, 13]. Our study also found that
dental pain leads to presenteeism (Tables 3, 4 and 5).
Stress and decreased quality of life due to dental pain are
thought to adversely affect work performance. Third, the
disruption of sleep due to oral health problems affects
work performance. Our questionnaire asked about
sleep problems due to oral health, and compared indi-
viduals with poor oral health to those with excellent oral
health. Those with poor oral health were prone to sleep
problems and were more likely to have work problems.
In previous studies, it has been reported that orofacial
pain causes sleep disorders [34, 35]. Sleep problems are
known to decrease work performance and to increase
presenteeism [36, 37].

The results of the logistic regression analysis clearly
showed that poor oral health status was significantly
associated with various types of work problems and
increased the odds ratios of these problems. This study
has some limitations. We used a self-report question-
naire, did not assess oral status clinically and did not
validate the questionnaire. In a self-administered ques-
tionnaire, inaccurate responses are likely to occur,
which can lead to misclassifications. This may result in
a bias toward the overestimation or underestimation
of the association between oral health status and work
problems, or widening the confidence interval of the
association. It is not possible to determine the direction
of the bias. However, the present finding obtained from
logistic regression analysis that the more oral health
problems, the more work problems related to oral
health problems appears theoretically valid.

This study was a cross-sectional study, and the tempo-
ral relationship could not be observed. While we believe
in the possibility of reverse causality that oral health
related work problems cause oral health problems, this
is not a realistic supposition. The strength of this study
is that the observed associations were strong. Some
odds ratios exceeded 3 to 5, making it less likely that the
observed associations could be explained by unmeasured
confounders.

Conclusion

The present study suggested that oral health problems are
relevant to various types of work problems. Since these
multiple work problems due to oral status could lead
to productivity loss, the improvement of oral health in
workers through the oral health promotion policies and
oral health education should be implemented in work
environments.
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