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The association between work schedule, oral health, and oral
health-related quality of life
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Abstract

BACKGROUND AND AIM: Shift work has become common in today’s society which causes a higher incidence of several
systemic disorders. Although the consequences of shift work on general health have been investigated, there is no study
investigating the relationship between shift work and oral health. The purpose of this investigation is to compare the
oral health condition of shift workers with that of daytime workers to determine whether there is any effect of shift
work on oral health and oral health-related quality of life (OHRQOL).

METHODS: In this cross-sectional study, a total of 612 (294 shift workers and 318 daytime workers) individuals who
attended to School of Dentistry, Usak University, Usak, Turkey were evaluated between March 2019 and October 2019.
Their decayed, missing, and filled teeth (DMFT) index and periodontal clinical parameters that include plague index
(PI), gingival index (Gl), attachment loss (AL), and probing depth (PD) were recorded, and all participants were
administered Oral Health Impact Profile (OHIP-14) questionnaire. Data analysis was performed using the SPSS
software and the statistical significance level was set at 0.05. The mean scores of periodontal clinical parameters,
DMFT and OHIP-14 questionnaire, for groups were analyzed by using analysis of covariance (ANCOVA) test with
adjustment for age, gender, education level, and monthly income.

RESULTS: The mean DMFT score of daytime workers was statistically lower than that of shift workers (P < 0.05). The
mean PI, G, PD, and AL of shift workers were meaningfully higher than those of daytime workers (P < 0.05). There was
no statistically difference between shift and daytime workers in terms of mean OHIP-14 score (P > 0.05).

CONCLUSION: Although the clinical parameters related to oral health of the shift workers were statistically worse
than daytime workers, the mean OHIP-14 score of the shift workers did not show a significant difference from
daytime workers.
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hift work is a work schedule that

S occurs between 7 p.m. and 6 a.m. It

includes any type of work that

differs from regular daytime work

and affects about 15 to 20 percent of the

working population in developed countries.!

Shift work has been implicated as an emerging

risk factor for long-term health and safety due

to disruption of the circadian rhythm and

sleep patterns.? Increased risks for myocardial

infarction (MI), diabetes mellitus (DM),

hypertension (HTN), and cancer have been

reported among shift workers.3

Oral health, an important part of general
wellness, has a considerable effect on
people’s well-being and quality of life (QOL).
Dental caries and periodontal diseases are
widely prevalent oral pathologies. Dental
caries is an infectious disease mediated by
bacterial interaction with carbohydrates that
can lead to tooth loss. Periodontal diseases
which affect supporting tissues of teeth are
inflammatory = disorders  caused by
pathogenic bacteria.*5

The examination of dental caries and
periodontal diseases plays the key role in oral
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health evaluation. The DMFT index which
expresses the mean number of decayed (D),
missing (M), and filled (F) teeth has been
widely used for measuring dental caries.®
Periodontal clinical parameters that include
plaque index (PI), gingival index (GI),
attachment loss (AL), and probing depth
(PD) are relevant tools in the monitoring of
periodontal diseases.” Oral health-related
QOL (OHRQOL) comprehensively reveals
individuals” subjective perception about their
health condition.# Various methods have
been developed to assess the effect of oral
diseases on OHRQOL. One of the most
commonly-used and well-validated measures
is the Oral Health Impact Profile (OHIP-14).8

Shift working hours do not match with
diurnal and daily life rhythms. Shift work
causes adverse effects on the health of the
workers. Although shift work enhances the
risk for several systemic disorders, there is no
information about the impact of shift work on
oral diseases. To address this shortage of
research data, the purpose of this research is
to equate the oral health status and OHRQOL
of shift workers with daytime workers.

Methods

This cross-sectional research was applied on
patients who underwent periodontal treatment
in Department of Periodontology, School of
Dentistry, Usak University, Usak, Turkey,
between March 2019 and October 2019. A total
of 612 individuals (294 shift workers and 318
daytime workers) were willing to participate in
this randomized clinical trial (RCT). All
individuals  provided  written informed
consent, which was reviewed and approved by
the Ethics Committee of Usak University and
was in line with the ethical standards
established by the Declaration of Helsinki
(ethical number: 124-06-14/2019).

For inclusion, participants met the
following criteria: 1) age = 20 years old and 2)
voluntary participation. Exclusion criteria
included: 1) smokers, 2) those with DM, 3)
those using any drug that may affect
periodontal status, 4) those who were
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periodontally treated in the last 6 months, 5)
those working more than 48 hours a week,
and 6) those who consumed alcohol.

Participants were categorized into two
groups according to their current work
schedule, through a face-to-face interview
conducted by an investigator: group 1: daytime
workers (those who work between 06:00 and
19:00 and who have no previous shift work
history), group 2: shift workers (those who
work night shifts). Shift work was defined as at
least three night shifts per month, in addition to
morning and evening shifts.?

Patients’ education level was
differentiated as primary school, secondary
school, high school, or university. Monthly
income of individuals was classified as low
[< 5000 Turkish Lira (TL)], middle
(5000-10000 TL), and high (> 10000 TL).

DMFT index and periodontal parameters
were recorded by a calibrated single clinician
who was blind to the work schedule of
participants. The periodontal condition of
individuals was determined by measuring PI,
GI, AL, and PD. All measurements were
obtained from six points of each tooth (except
third molars) using the Williams probe
calibrated in millimeters. The distance from
cemento-enamel junction (CE]J) to the bottom
of pocket was measured as AL. PD was also
measured distance between gingival margin
to the base of pocket. PI was measured by
using PI of Silness-Loe (0 = no plaque, 1 = no
visible plaque, 2 = visible plaque, 3 = spread
plaque).’® GI was measured by using GI
of Loe-Silness (0 = absence of inflammation,
1 = mild inflammation, 2 = moderate
inflammation, 3 = severe inflammation).!!

OHIP-14 questionnaire, whose Turkish
validity and reliability has been approved,
was answered by the participants.’2 The
OHIP-14 questionnaire which measures
impact of oral disorders on individuals’
social wellbeing has seven domains of
OHRQOL. The OHIP-14 questionnaire’s
answers were calculated on a Likert scale
coded 0 to 4. The total score of the answers
ranges from 0 to 56, and with the increase of
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the score, the patient's negative experience
also increases.’?

Data analysis was performed using the
SPSS software (version 17.0, SPSS Inc.,
Chicago, IL, USA) and the statistical
significance level was set at 0.05.
Kolmogorov-Smirnov test (K-S test) and
Shapiro-Wilk test were used for confirming
the normality of data. The mean scores of
periodontal clinical parameters, DMFT and
OHIP-14, for groups were analyzed by using
analysis of covariance (ANCOVA) test with
adjustment for age, gender, education level,
and monthly income.

Results

The study comprised 612 individuals, 318
daytime workers (168 men, 150 women) and
294 shift workers (174 men, 120 women). The
mean age of daytime workers was
4291 + 7.95 years and their age ranged from
26 to 56 years. The mean age of shift workers
was 40.43 + 7.62 years, ranging from 27 to 54
years. The education level and monthly
income of daytime and shift workers were
shown in table 1.

The mean number of D, M, and F teeth of
shift workers was significantly higher than
daytime workers (P < 0.05, ANCOVA test).
The mean DMFT score of daytime workers
was statistically lower than that of shift
workers (P < 0.05, ANCOVA test) (Table 2).

The means of PI, GI, PD, and AL of shift
workers were meaningfully higher than
daytime workers (P < 0.05, ANCOVA test)
(Table 3).

The mean unadjusted OHIP-14 score of
daytime workers was 15.67 + 3.48, and the
mean unadjusted OHIP-14 score of shift
workers was 15.76 * 3.81. There was no
significant difference between shift and
daytime workers (P > 0.05, ANCOVA test)
(Table 4).

Table 1. The education level and monthly
income of the groups

Education level Daytime Shift
workers  workers
Primary n 114 111
school Row (%) 50.6 49.4
Column (%) 35.8 37.7
Secondary n 98 99
school Row (%) 49.7 50.3
Column (%) 30.8 33.6
High n 74 65
school Row (%) 53.2 46.8
Column (%) 23.2 22.1
University n 32 19
Row (%) 62.7 37.3
Column (% 10.2 6.6
Monthly income
Low n 166 161
Row (%) 50.7 49.3
Column (%) 52.2 54.7
Middle n 132 122
Row (%) 51.9 48.1
Column (%) 41.5 41.4
High n 20 11
Row (%) 64.5 35.5
Column (%) 6.3 3.9
Discussion

The relationship between internal clock of
body and environment can be disrupted by
shift working and this may cause deleterious
effects on adaptability to temporal changes.

Table 2. The mean scores of decayed, missing, and filled teeth (DMFT) of groups

Groups N Unadjusted (mean + SD) Adjusted [mean” (95% CI)] P

DMFT D Daytime workers 318 294 +1.13 2.66 (2.04-3.34) 0.001"
Shift workers 294 4.78 + 1.53 4.29 (3.87-4.87)
M Daytime workers 318 1.72+1.32 1.55 (0.92-2.22) 0.001"
Shift workers 294 541+2.18 5.22 (4.59-5.93)
F Daytime workers 318 6.38 £ 1.52 5.95 (5.73-6.59) 0.001"
Shift workers 294 4.80+1.38 4.34 (4.02-5.03)
DMFT Daytime workers 318 11.04 +2.86 10.63 (10.31-11.02) 0.001"
Shift workers 294 14,98 + 3.44 14.04 (13.54-15.34)

*P < 0.05, analysis of covariance (ANCOVA test); “Adjusted for age, gender, education level, and monthly income
DMFT: Decayed, missing, and filled teeth; D: Decayed; M: Missing; F: Filled; Cl: Confidence interval; SD: Standard deviation
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Table 3. The mean scores of clinical periodontal parameters of groups
n Unadjusted

Groups

Periodontal clinical Pl
parameters

Daytime workers
Shift workers
Gl Daytime workers
Shift workers
Daytime workers
Shift workers
Daytime workers
Shift workers

PD

AL

318
294
318
294
318
294
318
294

Adjusted P
[mean® (95% CI)]
2.01 (1.78-2.43)

mean £ SD
2.26 +£0.39

0.011"

2.47 +0.23 2.25 (1.96-2.56)
2.02+£0.36 1.91 (1.78-2.33) 0.003"
2.31+0.23 2.22 (2.03-2.47)
3.23+1.08 3.02 (2.84-3.45) 0.009"
3.81+1.16 3.56 (3.37-3.97)
3.77+£1.69 3.49 (3.12-4.02) 0.001"
4.64 +1.59 4.43 (4.19-4.76)

*P < 0.05, analysis of covariance (ANCOVA) test; *Adjusted for age, gender, education level, and monthly income
Cl: Confidence interval; SD: Standard deviation; PI: Plaque index; Gl: Gingival index; PD: Probing depth; AL: Attachment loss

Although shift work has been implicated as
a risk factor for a number of chronic diseases,15
no research study has investigated the
association between oral health and shift
work. In this context, oral health and
OHRQOL of shift workers and daytime
workers were compared to determine whether
there are effects of shift work on oral health.

The mean numbers of D, M, F teeth and
the mean DMFT score of shift workers were
higher than those of daytime workers. These
results can be explained by unhealthy
behaviors that are more frequently observed
among shift workers, caused by eating more
carbohydrates’® and increased fat intake.l”
The scientific basis for the relationship
between tooth decay and nutrition state is
that reducing the intake of carbohydrates
decreases the formation of dental caries.’® It
has also been reported that dental caries is
widely seen in high-carbohydrate-consuming
societies.l? These disturbances, in turn, may
lead to higher DMFT index scores in shift
workers. In addition to poor eating habits,
the secretory level of saliva, an important
factor in effective self-defense of the oral
cavity, is influenced by the circadian rhythm,
and is thus affected by shift working.20
Higher DMFT indices with shift work may

also derive from disruption of social life. Shift
working, which does not fit well with the
workers’ social and family commitments, can
lead to a poor work-life balance and reduce
the time available for recreation.2! This
conflict between work and life can be
associated with poor oral health behavior and
irregular dental check-ups.

The accumulation of plaque can lead to
caries and periodontal diseases; the removal
of plaque is an essential and effective way to
prevent these diseases.?2 Considering the role
of plaque in the pathogenesis of caries and
periodontal diseases, PI, a widely-used and
respected scoring system of plaque, was
examined in this study. The mean PI of shift
workers was statistically higher than daytime
workers. This might be caused by poor
lifestyle-related habits,? such as lack of tooth
brushing and carelessness about oral health.
Shift workers generally have lower
socioeconomic status than daytime workers,
which might be another contributing factor
for higher PI.24

Gingival bleeding after probing is a widely-
used and more objective clinical marker of
periodontal inflammation. GI is the most
prominent and frequently-used index in clinical
trials to examine gingival inflammation.

Table 4. The comparison of mean scores of Oral Health Impact Profile (OHIP-14) of groups

Groups N Unadjusted (mean + SD) | Adjusted [mean” (95% CI)] P

318
294

OHIP-14  Daytime workers
Shift workers

15.67 £ 3.48
15.76 £3.81

13.24 (11.19-18.32) 0.782"

13.36 (11.24-19.01)

*P > 0.05, analysis of covariance (ANCOVA) test; *Adjusted for age, gender, education level, and monthly income
OHIP: Oral Health Impact Profile; Cl: Confidence interval; SD: Standard deviation
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The mean GI of shift workers was
statistically higher than daytime workers. The
reason for this may be related to the higher PI
of shift workers, but it can also be speculated
that disturbed sleep and short-duration sleep
caused by shift working are related to
increased inflammation.2 Low-grade
inflammation, established as a risk factor for
periodontal diseases, can be related to
disturbed sleep in shift workers.?” Poor sleep
quality resulting from shift work increases the
level of  C-reactive protein (CRP),
proinflammatory cytokines, and leukocyte
values which are independent risk
components for several infectious diseases
including periodontal diseases.?

PD and AL are the standard
measurements used to assess the diagnosis
of periodontal diseases.?? A statistically
significant higher mean was noted for AL
and PD for shift workers than that noted in
daytime  workers. Circadian  rhythm
disruption, which includes sleep deprivation
and various stress reactions, can explain the
mechanism by which shift work increases
AL and PD.30 Multiple confounders, such as
job stress, poor nutrition, and work intensity
may contribute to shift work-related onset
and progression of periodontal diseases.3!
Another possibility is that melatonin
secretion may affect the periodontal
condition of shift workers. It is known that
lower light exposure at night reduces
melatonin production; several studies have
found evidence of the positive contribution
of melatonin in the oral cavity.?? An
additional possibility is that increased
oxidative stress is involved, which is known
to play a significant role in several diseases
pathogenesis among shift workers, as
reported by a few studies.3334

Since clinical parameters alone are not
enough to determine the health status of a
person, the effect of disease on the QOL
should also be considered in the evaluation of
health outcomes.?> OHRQOL, which includes
the effect of oral health on daily well-being, is
a concept dealing with people’s perspectives.3

In this study, although the DMFT score and
periodontal clinical parameters of shift
workers were higher than those of daytime
workers, there was no significant difference
between the groups in terms of OHRQOL.
This may be clarified with this fact that
clinical indicators of caries or periodontal
involvement do not reflect shift workers’
self-esteem and their social interaction. In
addition, shift workers may tend to
underestimate their dental treatment needs,
and the oral diseases we measured were not
the same, conceptually and empirically, as
illness  self-assessed by shift workers.3
Another explanation is that shift workers may
accept their poor oral health status as a part of
their normal lives, and they may not feel
discomfort about it.

The research has some limitations. This
study is a cross-sectional analysis, not
designed to establish a causal relationship
between work schedule and oral health. The
risk factors of periodontal diseases and dental
caries are multifactorial involving
psychosocial stress, socio-economic status,
genetic factors, and obesity.” Examining the
effects of shift work on oral health by
eliminating all possible risk factors is highly
unlikely due to the complexity of being
human. In this study, although we did not
include workers with DM or cigarette
smokers, both considered major risk factors
for poor periodontal health, we might not be
able to eliminate individual risk factors arising
from employees' personal characteristics.

Conclusion
Although the clinical parameters related to
oral health of the shift workers were
statistically worse than daytime workers, the
mean OHIP-14 score of the shift workers did
not show a significant difference from
daytime workers. Further studies with larger
representative populations, studies on the
mechanisms, and longer follow-ups are also
recommended to better understand the
difference  between  shift work and

daytime work.
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