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Abstract

Background: It has been reported that some factors associated with regular dental attendance. Meanwhile, few
reports have discussed a relationship between work environment, lifestyle and oral hygiene behaviour.

Aim: To identify factors associated with regular dental attendance among white-collar workers.

Method: This cross-sectional internet-based survey was conducted to identify factors associated with regular
dental attendance among white-collar workers. The participants were asked to complete a self-reported
questionnaire. A total of 834 daytime-only workers and 109 night-shift workers aged 30 to 69 years were analysed.

Result: Work environment, lifestyle and oral hygiene behaviour were included in the analysis. Multiple logistic
regression analysis was performed to identify the relationship between these factors and regular dental attendance.
As a result, significant differences were observed with the following parameters after adjusting for possible
confounding factors: duration of eating breakfast (adjusted odds ratio [AOR], 1.72; 95% confidence interval [95%
CI], 1.285–2.297), brushing before bed time (AOR, 1.72; 95% CI, 1.302–2.263), duration of brushing teeth (AOR,
1.56; 95% CI, 1.188–2.046), shift work (AOR, 1.55; 95% CI, 1.067–2.261)and My job is worth doing (AOR, 1.50;
95% CI, 1.129–1.993).

Conclusion: These results indicate that work environment, lifestyle and oral hygiene behaviour are associated
with regular dental attendance. In particular, shift work and work stress was associated with regular dental
attendance with regard to work environment. Therefore, health care providers might be able to promote dental
attendance by informing workers that the work environment, lifestyle and oral hygiene behaviour might be
associated with regular dental attendance.

Keywords: Regular dental check-ups; Work environment; Lifestyle;
Internet survey

Introduction and Background
Regular dental attendance has been reported to be associated with

better oral status and oral health-related quality of life [1-5]. Thomson
et al. reported that long-term routine dental attendance would be
related to better self-reported oral health and less tooth loss and
cavities in a prospective cohort study in New Zealand that examined
932 participants from the age of 15 years till the age of 32 years [5].
Therefore, promoting and maintaining regular dental attendance is
important to improve oral health.

Although gender, age and income have been reported as associated
factors with regular dental attendance [2,4,6-11], few reports have
discussed a relationship between work environment, lifestyle and oral
hygiene behaviour. Factors such as gender, age and income are difficult
to control. However, factors such as work environment, lifestyle and
oral hygiene behaviour could be controlled. In addition, it has been
reported that health behaviours were associated with job
characteristics [12]. Therefore, we selected white-collar workers as a

target group to make the job characteristics similar. We expected that
these factors would be associated with regular dental attendance. By
revealing this relationship, health care providers may promote regular
dental attendance to improve oral health among workers. Accordingly,
the purpose of our study was to identify factors associated with regular
dental attendance among white-collar workers.

Material and Methods

Participants
This survey was conducted in Japan from 20 February 2015, to 11

March 2015 via the Internet. The participants were selected from
people who registered with an online research company called
Macromill (http://www.macromill.com/global/index.html). They were
between 30 and 69 years of age and were fulltime or part-time workers.
The respondents completed the questionnaire after they had agreed to
participate in the survey via a website. Therefore, among the
respondents there were teachers, clerks, salespersons or administrators
and they were collectively referred to as white-collar workers [13].
Moreover, we excluded the respondents who did not report their
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family income. As a result, 834 daytime-only workers and 109 night-
shift workers aged between 30 and 69 years were analysed (a total of
1023 people).

Questionnaire components
The respondents completed a self-reported questionnaire. We

selected gender, age and family income as adjustment factors as these
factors have been reported to be associated with regular dental
attendance [2,4,6-11]. Moreover, work environment [14,15], lifestyle
[16-18] and oral hygiene behaviour [19,20] were included as
questionnaire components because these factors have been reported as
factors associated with dental diseases or regular dental attendance. As
an indicator of measuring work stress, we picked some components in
reference to the English version of the Brief Job Stress Questionnaire
created by the Japanese Ministry of Health, Labour and Welfare [21].

Table 1 shows a list of questionnaire items. The categories are as
follows: Family income; work environment (working hours, shift work,
factors associated with work stress; lifestyle (smoking status, frequency
of eating breakfast and dinner on weekdays, duration of eating
breakfast, frequency of eating out on weekdays, eating snacks between
meals); oral hygiene behaviour (frequency of daily brushing, duration
of brushing teeth, timing of brushing teeth). Regular dental attendance
was elicited by asking ‘Do you have regular dental attendance
including preventive treatment?’ The respondents answered an interval
of regular dental attendance if they had regular dental attendance.
Then, we categorized the answers as within a year or not.

Items Category

Family income

‘How much is your annual family income?’ <4 million yen or 4–6 million yen
or ≥4 million yen

Working hours

‘How many hours do you work a day?’  <8 h or ≥8 h

Shift work

‘Do you work in shifts?’  Yes or no

Factors associated with work stress

‘My job is worth doing’ Yes or no

‘I have to pay careful attention’ Yes or no

‘This job suits me well’ Yes or no

‘The atmosphere at my workplace is
friendly’ Yes or no

‘I feel stressed about my work’ Yes or no

Smoking status Smokers or ever-smokers and
non-smokers‘Do you smoke?’

Frequency of eating breakfast and dinner
on weekdays

‘How often do you eat breakfast and dinner
on weekdays?’  Every day or not every day

Duration of eating breakfast

‘How many minutes do you spend your time
on eating breakfast?’

 Not eating breakfast and < 5
minutes or ≥ 5 minutes

Frequency of eating out on weekdays

‘How often do you eat out on weekdays?’  More than 1 time per week or
never

Eating snacks between meals

‘Do you eat snacks between meals?’  Yes or no

Frequency of daily brushing

‘How often do you brush your teeth a day?’  <2 or ≥2

Duration of brushing teeth

‘How many minutes do you brush your
teeth?’  <3 minutes or ≥3 minutes

Timing of brushing teeth

‘When do you brush your teeth?: after
eating breakfast, after eating lunch, before
bed time’

 Yes or no

Regular dental attendance

‘Do you have regular dental attendance
including preventive treatment?’  Within a year or not

Table 1: List of self-reported questionnaire components

Statistical Analysis
Initially, a chi-squared test (or the Fisher exact test for cases with

fewer than five cells in the contingency table) was performed to reveal
the distribution of the respondents for determining regular dental
attendance. Subsequently, multiple logistic regression analysis was
performed using regular dental attendance as the dependent variable
and adjustment factors (gender, age and family income); work
environment, lifestyle and oral hygiene behaviour were used as the
independent variables. The multiple logistic regression analysis was
developed using the forward selection method and criteria for
obtaining the final model was P<0.05. The data was analysed using the
computerized statistical package SPSS, version 22.0 (SPSS Japan Inc.,
Tokyo. Japan), and a significance level of 5% was used. This study was
approved by the ethical committee of Tokyo Dental College (Approval
number 602).

Results
The frequency of having regular dental attendance by age and

gender are shown in Figure 1. The distribution of regular dental
attendance was 38.2%. Among them, 47.8% were men and 52.2% were
women. The frequency of having dental attendance was higher with
increasing age among men. Meanwhile, in women, though the
frequency of having regular dental attendance levelled off at the 40–49
year age range, the same trend in men was observed after the 50 year
mark. The results of the chi-squared test in each age group show that
although a significant difference was observed in the 30–39 year age
range, there were no significant differences in the other age groups.
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Figure 1: Frequency of having dental attendance by age and gender

Factors

Having regular
dental
attendance

n =
1023

n n % p-value

Gender

Men 561 187 33

<0.001Women 204 44

Age group (years) 30–49 545 175 32

<0.00150–69 478 216 45

Annual family income

<4 million
yen 277 85 31

0.001

4–6 million
yen 220 78 36

≥6 million
yen 526 228 43

Work environment

Working hours

<8h 490 198 40

0.021≥8h 533 193 36

Shift work

Yes 189 56 30

0.018No 834 335 40

Work stress

My job is worth doing

Yes 637 270 42

<0.001No 386 121 31

I have to pay careful attention

Yes 604 220 36

0.17No 419 171 41

This job suits me well

Yes 719 296 41

0.003No 304 95 31

The atmosphere at my workplace
is friendly

Yes 814 321 39

0.115No 209 70 34

I feel stressed about my work

Yes 619 218 35

0.014No 404 173 43

Lifestyle

Smoking status

Smokers 223 68 31

0.007

Non-
smokers or
ever
smokers 800 323 40

Frequency of eating breakfast on
weekdays

Every day 769 312 41

0.007
Not every
day 254 79 31

Duration of eating breakfast

Not eating
breakfast
and <5
minutes 360 107 30

<0.001≥5 minutes 663 284 43

Frequency of eating dinner on
weekdays

Every day 920 354 39

0.669
Not every
day 103 37 36

Frequency of eating out on
weekdays

More than
1 time per
week 690 267 39

0.653Never 333 124 37

Eating snacks between meals

Yes 803 312 39

0.551No 205 75 37

Oral hygiene behaviour

Frequency of daily brushing

<2 205 57 28

0.001≥2 818 334 41

Duration of brushing teeth

<3 minutes 545 235 43

0.001≥3 minutes 478 156 33

Timing of brushing teeth

After eating breakfast

Yes 679 273 40

0.066No 344 118 34

After eating lunch

Yes 334 144 43

0.025No 689 247 36

Before bed time

Yes 597 260 44

0.001No 426 131 31

Table 2: Factors associated with having dental attendance using a chi-
squared test

Table 2 shows the relationship between dental attendance and work
environment, life style and oral hygiene behaviour. Significant
differences in gender (P<0.001), age (P<0.001), family income
(P<0.01), working hours (P<0.05), shift work (P<0.05), My job is worth
doing (P<0.01), This job suits me well (P<0.01), I feel stressed about
my work (P<0.05), smoking status (P<0.01), frequency of eating
breakfast (P<0.01), duration of eating breakfast (P<0.001), frequency
of daily brushing (P<0.01), duration of brushing teeth (P<0.01),
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brushing after lunch (P<0.05) and brushing before bed time (P<0.01)
were observed.

The result of the multiple logistic regression analysis with having
dental attendance as a dependent variable is presented in Table 3. The
independent variables were adjustment factors, work environment,
lifestyle and oral hygiene behaviour. By using the forward selection
method, eight factors were selected. The highest adjusted odds ratio
(AOR) was observed for duration of eating breakfast (AOR, 1.72; 95%
CI, 1.285–2.297), brushing before bed time (AOR, 1.72; 95% CI, 1.302–
2.263), duration of brushing teeth (AOR, 1.56; 95% CI, 1.188–2.046),
shift work (AOR, 1.55; 95% CI, 1.067–2.261)and My job is worth doing
(AOR, 1.50; 95% CI, 1.129–1.993).

 Factors AOR 95% CI p-
value

Shift work

Yes 1   

No 1.553 1.067–
2.261 0.022

My job is worth doing

No 1   

Yes 1.5 1.129–
1.993 0.005

Duration of eating
breakfast

Not eating breakfast and <5
minutes 1   

≥5 minutes 1.718 1.285–
2.297

<0.00
1

Duration of brushing
teeth

<3 minutes 1   

≥3 minutes 1.559 1.188–
2.046 0.001

Brushing before bed
time

No 1   

Yes 1.717 1.302–
2.263

<0.00
1

Table 3: Factors associated with having regular dental attendance using
multiple logistic regression

Discussion
We revealed that work environment, lifestyle and oral hygiene

behaviour were associated with having regular dental attendance even
after adjusting for possible confounding factors among white-collar
workers. Initially, the result of a chi-squared test for revealing factors
associated with having regular dental attendance showed that work
environment, lifestyle and oral hygiene behaviour were related to
dental attendance. Subsequently, the result of the multiple logistic
regression analysis suggests that shift work, factors associated with
work stress, duration of eating breakfast, duration of brushing teeth
and brushing before bedtime were associated with dental attendance.

Although there have been few studies on a relationship between
shift work and dental diseases, a relationship between shift work and
systemic diseases such as cancer, cardiovascular disease and
gastrointestinal disease have been discussed [22,23]. Knutsson
reported that the possibility of affecting shift work on behavioural
changes and stress because of shift work could cause disturbed socio-
temporal patterns [24]. Thus, the present study suggests that

behavioural changes affected by shift work could prevent regular dental
attendance.

With regard to a relationship between work stress and dental
diseases, Marcenes et al. showed that among 164 male workers from 35
to 44 years of age, work-related mental demand was tied to periodontal
diseases [15]. Few reports are available in terms of work stress and
regular dental attendance. The result of our study showed that work
stress could prevent regular dental attendance. Chandola et al. found
that in the process of revealing the mechanisms for work stress and
coronary heart disease, work stress was associated with low physical
activity [25]. Therefore, reducing work stress may promote regular
dental attendance.

A relationship between the omission of breakfast and dental
diseases has been reported in several studies [16,18]. Meanwhile, there
have been several reports supporting the duration of eating breakfast
and regular dental attendance. Therefore, it is unclear how the
omission of breakfast affects regular dental attendance. However,
Harada et al. reported in a cross-sectional study, which targeted 1182
dentate people over 18 years of age, that considering dietary
combination carefully was associated with regular dental attendance
[17]. They also suggested an association between healthier lifestyle and
dental health behaviour. Thus, the result of the present study shows
that a healthy lifestyle may result in regular dental attendance.

Some previous studies have discussed a relationship between oral
hygiene behaviour and regular dental attendance. In terms of a
relationship between the frequency of daily brushing and regular
dental attendance, Sugihara et al. found that in a cross-sectional study
targeting 211 people between 60 and 98 years of age, cleaning teeth or
dentures three or more times per day was one of the associated factors
for regular dental attendance [20]. Moreover, Hill et al. reported that
there was an association between attendance patterns and frequency of
tooth brushing [19]. However, there have been few studies about a
relationship between the duration of brushing teeth and regular dental
attendance. In the present study, although significant differences in
frequency of tooth brushing and duration of brushing teeth were
observed by a chi-squared (Table 2), only the duration of brushing
teeth was significantly different (Table 3). We assumed that oral
hygiene instructions associated with regular dental attendance or high
awareness of oral hygiene led to a longer duration of brushing teeth.

However, the present study had several limitations. First, the
answers for each question may have contained incorrect information
as the study was a self-reported questionnaire. Second, the Internet
survey can be a source of selection bias. Third, factors such as
education, number of years of shift work and break time were not
controlled. Moreover, we did not included whole items of the New
Brief Job Stress Questionnaire as we considered that it may be
overtasking for respondents to answer too many items. Therefore,
these factors may be additional confounders. Forth, the sample
population of our study was limited to only white collar workers in
Japan. Therefore, it is unclear that this result can apply to other
populations and this could be an additional selection bias. Finally, the
present study was a cross-sectional study. Therefore, further research is
required to demonstrate a causal relationship.

Despite these limitations, we revealed that among white-collar
workers, work environment, lifestyle and oral hygiene behaviour were
associated with regular dental attendance. In particular, shift work and
work stress were associated with regular dental attendance with regard
to work environment. Our findings suggest that health care providers
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might be able to promote dental attendance by informing workers that
the work environment, lifestyle and oral hygiene behaviour might be
associated with regular dental attendance.
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