
BIOMEDICAL REPORTS  5:  7-10,  2016

Abstract. Increased visual display terminal (VDT) use has 
raised the prevalence of VDT-related adverse conditions, such 
as dry eye disease, and musculoskeletal and psychopathological 
symptoms, in office workers, including temporomandibular 
disorder (TMD). Many factors contributing to TMD have been 
identified, such as parafunctional habit (bruxism and teeth 
clenching), trauma, mental disorders, lifestyle, poor health, 
and nutrition, as well as hormonal factors (i.e., estrogen). It 
is likely that various contributing factors overlap in TMD 
development in individuals who routinely use a VDT for work. 
However, the relationship between TMD and VDT use has not 
been fully elucidated. In this mini-review, findings of recent 
studies of TMD in relation to occupational VDT use in Japan 
are discussed, as well as characteristic features and prevention 
strategies.
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1. Introduction

Visual display terminals (VDTs) are used for a wide variety 
of work tasks, such as programming, data input, monitoring, 
and image construction. Increased VDT use has raised the 
prevalence of VDT-related disease, such as dry eye disease, 
and musculoskeletal and psychopathological symptoms, in 
office workers (1-3), with temporomandibular disorder (TMD) 
also reported as a VDT-related disease occurring in women 
who work at home as well as in a workplace environment (4).

TMD is a result of problems with the jaw, temporoman-
dibular joint (TMJ), and surrounding facial muscles (5), while 
common signs and symptoms include restricted mouth opening, 
TMJ sounds, and muscle/TMJ pain. Such pain often leads to 
restricted jaw movements, resulting in difficulties with eating 
and speaking. Formerly, TMD was thought to occur as a result 
of malocclusion (5). However, though more recently several 
different influences, including parafunction (bruxism and teeth 
clenching), and traumatic, anatomical, psychological, hormonal 
(i.e., estrogen), and hereditary factors have been reported to be 
involved in its development (6-11). Among the risk factors for 
TMD, psychological aspects are thought to be important for 
understanding its etiology. It is considered that psychological 
conditions such as depression, anxiety, and stress may lead to the 
TMJ and masticatory muscles via sympathetic nerve activation, 
resulting in an increased risk of TMD onset and progression (4). 
Thus, it is expected that individuals with TMD-related symp-
toms are likely to be found in occupational fields. However, the 
relationship between TMD and occupational VDT use has not 
been fully elucidated. This review introduces recent studies of 
TMD in occupational settings in Japan to highlight its charac-
teristics in association with VDT use.

2. VDT use-related disease

Individuals who use a VDT in an office environment typi-
cally sit in the same position for a long period of time, have 
repetitive and persistent finger movements, gaze at characters 
and images displayed by a VDT monitor, and are exposed to 
low levels of electromagnetic radiation (12,13). According to 
a national survey conducted by the Japan Ministry of Health, 
Labour and Welfare, the percentage of individuals using a 
VDT for work tasks was only 15% in 1988, which significantly 
increased to approximately 80% 10 years later (14,15). The 
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rapid spread of VDTs in such devices as laptop computers, 
mobile phones, and portable information terminals, as well as 
generalization and long-time use, have led to VDT use-related 
diseases becoming diversified in recent years.

Ocular discomfort, musculoskeletal discomfort, and 
psychological problems are commonly experienced by VDT 
users working in many different industries (13). To eliminate 
the causes of VDT-related disorders, human engineering 
measures, such as improvements in posture, chair and keyboard 
design, education, and training, as well as regular rest breaks 
are required (13). Ocular discomfort is the most common VDT 
use-related symptom and approximately 60% of occupational 
VDT users have been reported to have eye pain and strain (16). 
Dry eye has also been observed in these workers, suggesting a 
close correlation between long durations of VDT use and dry 
eye (1). Furthermore, musculoskeletal symptoms such as stiff-
ness and pain in the shoulders and neck have been observed 
in 30% of occupational VDT users (16), suggesting that the 
head and neck are the most common sites of musculoskeletal 
discomfort. In addition, approximately 40% of office workers 
studied in Bangkok reported musculoskeletal symptoms in 
the head and neck (2), while other areas of musculoskeletal 
discomfort include the upper back, waist, finger, arms, ankles, 
and feet, according to the specific job characteristics (2,16).

In contrast to investigations of musculoskeletal symptoms, 
relatively few have been performed to clarify the associations 
between VDT usage at work and psychological problems 
(i.e., depression, anxiety and irritation). The percentage of 
individuals who use a VDT at work and have a mental disorder 
was previously thought to be relatively low as compared to 
those with psychological disturbances  (12). However, the 
percentage of workers with mental health problems (i.e., strong 
anxiety, distress and stress) in a recent study conducted in 
Japan was found to be approximately 60%, which was attrib-
uted to rapid generalization of VDT use in the workplace (17). 
Ye et al identified that >5 h of VDT use at work each day 
was significantly associated with deterioration of mental 
health status and concluded that prolonged usage of a VDT 
for work-related tasks is a risk factor for mental disorders (18). 
In addition, companies in the information and communication 
industry in Japan showed the highest percentage (28.5%) of 
employees who were absent from work for more than 1 month 
due to a mental health problem (17). These results suggest that 
mental health disorders have gradually increased to become 
a vital occupational health issue for heavy VDT users, and 
individuals in Japan working in an office environment.

3. Prevalence of TMD in general population

Studies conducted in the 1980s showed prevalence rates of 
TMD symptoms ranging from 16 to 59% in the general popu-
lation (19). Such a wide range of prevalence may be attributed 
to the different survey methods used and composition of the 
subject groups examined. In a National Health Interview 
Survey conducted in the United States, the prevalence of TMD 
symptoms self-reported by adults was approximately 5% 
in 2009 (20). In Japan, the National Survey of Dental Disease 
conducted in 2011 showed that the percentage of individuals 
(age, ≥15 years) with TMJ sounds was approximately 15% in 
men and 17% in women, while the percentage of those with 

TMJ pain was 2 and 4%, respectively (21). Several studies 
performed in various countries have found that women have 
more TMD problems than men (22-24). Although a significant 
difference for total percentage was not observed between the 
two genders in Japan, women aged 25-29 years exhibited the 
highest prevalence of TMJ sounds and pain as compared to the 
other age groups (21). These results suggest that age is also a 
risk factor for prevalence of TMD.

4. Prevalence and etiology of TMD in individuals using a 
VDT at work

The prevalence of individuals who use a VDT at work and 
have TMD-related symptoms was found to be approximately 
16% (25). Although it has been speculated that individuals 
who work in an office environment have a higher percentage of 
TMD-related symptoms as compared with the general popula-
tion, the accurate rate of those who use a VDT in Japan has not 
been fully elucidated.

A variety of factors contribute to TMD, including parafunc-
tion (bruxism and teeth clenching), trauma, mental disorders, 
poor health and nutrition, and hormonal factors (6-11,26). It is 
likely that various risk factors for TMD overlap, making the 
etiology complicated. Non-functional tooth contact induces 
excess tension, fatigue, and spasms in masticatory muscles, 
as well as overloading of the TMJ, resulting in TMD symp-
toms (27). In addition, TMJ pain was found to be associated 
with such behaviors as bruxism during sleep and clenching in 
office workers, suggesting that habitual behaviors may increase 
the risk of TMD (28). As for the correlation between TMD and 
psychological factors, office workers with TMD were reported 
to have higher levels of depression, anxiety, or continuous 
feelings of fatigue as compared to those without TMD (25). 
Mental health problems may independently influence the 
development and progression of TMD (29-31). Furthermore, 
significant correlations between mental health problems and 
bruxism/tooth clenching have been reported (32,33), suggesting 
that psychological stress may have harmful effects on mastica-
tory muscles and the TMJ by initiating non-functional tooth 
contact. Therefore, it is speculated that abnormal tooth contact 
and psychological disorders can lead to TMD in office workers.

As for individuals who use a VDT in occupational situations, 
Nishiyama et al reported that apparent TMD symptoms (limited 
mouth opening, mouth opening pain, mouth-opening deviation 
and chewing-induced pain) were statistically associated with 
the length of time working with a PC, indicating that VDT 
usage time is a significant risk factor for TMD (34). Notably, 
unconscious and continuous tooth contact during long periods 
of VDT use may have adverse effects on masticatory muscles 
and TMJ during the early onset stage of disease, resulting in the 
initiation of TMD. Furthermore, psychological factors such as 
depression, anxiety, and irritation may interact in a synergistic 
manner, leading to TMD with parafunction and interference 
with the normal healing process, resulting in the progression of 
TMD stage. Physiological changes induced by the sympathetic 
nervous system may cause decreased thresholds of pain and 
hyper-activation of the neuromuscular system, resulting in 
TMD-related musculoskeletal symptoms in individuals who 
use a VDT at work (4). Sympathetic nerve activation may be 
derived from a long period of work with a VDT, as well as 
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environmental facts such as inappropriate desk height, and 
chair and computer mouse design, suggesting that work 
practice management should be effectively employed by use of 
a human engineering method. However, the major risk factors 
for the development of TMD in office workers remain largely 
unknown. A future epidemiological study may clarify the 
significant correlations of physical and mental problems with 
TMD in individuals who use a VDT in occupational settings.

5. Prevention of TMD in occupational VDT users

Occupational Health guidelines for use of a VDT at work 
published in 2002 by the Japanese Ministry of Health, Labor 
and Welfare include recommendations for properly adjusted 
monitor brightness, reduced glare and reflection, appropriate 
viewing angle, regular breaks (i.e., 10 min of rest for each hour) 
and correct working posture (13). Such control of the working 
environment and work practice management are essential 
to prevent VDT-related disease. In addition, health control 
factors, such as medical examinations, health consultations, 
and physical exercises, should be of use to improve physical 
and mental conditions (13). Since TMD is a multifactorial 
disorder, it is vital to understand the physical and psychosocial 
backgrounds of workers, including present and past illness, 
personal relationships at work, and family environment, as 
well as predisposing factors associated with occupational 
VDT usage. Previously reported effective self-care methods to 
prevent TMD include massage and exercises to relax the masti-
catory muscles, which were shown to be helpful for relieving 
excessive tension (35). Local hyperthermic treatments are also 
known to be effective to relieve masticatory muscle fatigue 
by promotion of blood circulation (36). To reduce continuous 
non-functional tooth contact during work, dentists should 
participate in changing the behavior of VDT users by teaching 
how to properly rest the teeth. As for bruxism during sleep at 
night, a mouth guard may help to relax masticatory muscles 
and the TMJ. Of note, TMD often develops in accordance with 
complicated and refractory problems, such as chronic pain 
disorders and unidentified complaints. Thus, it is necessary for 
dentists, physicians, mental health providers, pain management 
specialists, and other occupational experts to play a vital role 
in the prevention of TMD in relation to occupational VDT use.

6. Conclusion

Use of a VDT at work can contribute to a number of disorders, 
and is also a potential risk factor for TMD caused by physical 
and psychological stress. Dentists should educate VDT users 
regarding risk factors associated with TMD as well as how to 
relax the jaws. A detailed analysis of workers who use a VDT 
from physical, psychological, and social perspectives may be 
necessary for prevention and treatment strategies for TMD 
caused by occupational VDT use.
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