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Abstract

Objective: To determine the prevalence of dry eye disease (DED) and risk factors

among young and middle-aged Japanese office workers using VDT.

Design: Cross-sectional prevalence survey.

Participants: 4393 Japanese young and middle-aged office workers using VDT.

Intervention: Office workers completed questionnaires sent by e-mail designed to pick

up dry eye diagnosis and risk factors.

Main Qutcome Measures: To ascertain the prevalence of DED, current symptoms of

DED, and possible risk factors such as age, duration of VDT use, type of VDT work,

environmental factors, presence of systemic diseases, systemic medicine use, smoking

history, and contact lens (CL) use. We used logistic regression analysis to examine the

associations between DED and other factors.

Results: Of the 4393 office workers, 3549 (80.1%) completed the questionnaire.

Clinically diagnosed DED was present in 266 of 2640 male subjects (10.1%) and 195 of

909 female subjects (21.5%). Severe symptoms of DED were observed in 711 male and

in 436 female participants. VDT use greater than 4 hours was associated with an

increased risk of DED (odds ratio [OR]= 1.68, 95% confidence interval [CI]= 1.40 to

2.02). In addition, contact lens use (OR=3.91, 95% CI= 3.37 to 4.53) increased the risk
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of severe dry eye symptomatology.

Conclusion: DED leading to a clinical diagnosis or severe symptoms is prevalent

among young and middle-aged Japanese office workers. The condition is more

prevalent among females, CL wearers, and prolonged VDT users. Relevant measures

directed against the modifiable risks could provide a positive impact on public health

and quality of life of office workers.
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Introduction

Recent years have seen a dramatic increase in the amount of work done using
visual display terminals (VDT). Home use of computers and portable information
terminals has also risen steadily, with an estimated 28 million U.S. households having a
home computer by 2006'. These changes in work and leisure activities have been
accompanied by an increase in complaints about a number of health problems
associated with VDT use. Of these, eye problems are among the most common
complaints®.

Ocular symptoms reported by VDT users include eyestrain, tiredness, irritation,
burning sensation, redness, reduced visual acuity, ocular pain, double vision and dry
eyes’. Dry eye disease (DED) in VDT workers can result from a decreased rate of
blinking and consequent increase in the rate of tear evaporation®. Dry eye symptoms can
be debilitating and adversely impact a person’s ability to use a VDT and perform other
tasks requiring sustained visual concentration’. Such symptoms have also been reported
to have a negative impact on psychological health and overall sense of well being®.
Although there have been a number of largely anecdotal reports relating DED
coniplaints to VDT use, there are no good estimates of the magnitude of the problem, or

on risk factors that may be amenable to modification. We therefore set out to estimate
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the prevalence of DED among Japanese office workers using VDT and to identify

important risk factors.
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Subjects and Methods

We randomly selected 30 large companies listed in the Japanese stock market, and sent

a letter to the industrial physician in the health management section of each company to

explain the purpose of the study and request their participation. After a single mailed

request, four companies (7.5%), all in the pharmaceutical sector, consented to

participate in the study and distributed the study questionnaire to their employees at

work via e-mail.

The 4379 employees of the four companies that consented to the study were requested

to answer the questionnaires. After a maximum of two reminders, 80.1% of the eligible

employees of the companies that consented to participate actually completed the

questionnaire, including 86.7% of subjects in company A, 84.7% of subjects in

company B, 81.8% of subjects in company C, and 74.5% of subjects in company D.

Subjects who reported a history of refractive surgery were excluded from the study

protocol.
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Questionnaire

We used the short dry eye questionnaire developed and validated by Schaumberg et al
™ We fully translated Schaumberg’s questionnaire from English into Japanese, and
verified the translation by a back translation from the Japanese to English. The
questionnaire includes three questions pertaining to the diagnosis and symptoms of
DED. We then asked additional questions to assess the study participant’s age, the
duration of VDT use, type of VDT work, environmental factors, history of cigarette
smoking, presence of certain common systemic diseases (hypertension, diabetes, cardiac
disease and collagen disease), systemic medication use (antihypertensive drug, diabetic
medicine, antiarrhythmics, and sleeping pills), and contact lens(CL) use. CL use was
defined as either soft or rigid CL wear for minimum 12 hours a day. We categorized the
duration of VDT work into 3 groups of less than 2 hours, 2-4 hours and more than 4
hours. The type of VDT use was described as: data entry, call-center operation,
interactive operation, programming, or monitoring. We also recorded the position of the
PC relative to the user’s eyes, the use of a PC glare filter, and use of an air-conditioner.
Pack-years of cigarette smoking were calculated as the average number of cigarettes per
day times the number of years of smoking. We defined systemic medication use as

“medications only prescribed by doctors” but not over the counter supplements. To
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facilitate comparison, we defined DED as has been done in another large cohort as the
presence of either a previous clinical diagnosis of DED or severe symptoms (both

dryness and irritation either constantly or often) 58,
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Statistical Analysis

We performed all analyses with the SAS system V9.1 (SAS Institute Inc., Cary, North

Carolina, USA). We calculated the prevalence of DED in the study population and

estimated the corresponding 95% confidence interval (CI) using the binomial

distribution. We divided subjects with DED into three groups, 1) severe symptoms DED

(both ocular dryness and irritation either constantly or often); 2) clinically diagnosed

DED as reported by participants; and 3) either severe symptoms DED or clinically

diagnosed DED. To determine predictors of clinically diagnosed DED and severe

symptoms of DED, we fit both univariate and multivariate logistic regression models.

Among ordinal variables, we also tested for linear trend across categories by including

an ordinal predictor variable in a separate model. We used regression diagnostic

analyses to evaluate the fit of the final models. Two-tailed P-values of less than 0.05

were considered to indicate a statistically significant difference.
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Results
Of the 4393 office workers who were identified as using a VDT, 3549 (80.1%) returned
the questionnaires, including 2640 males (74.4%) and 909 females (25.6%). The
participants ranged in age from 22 to 60 years, and 63.0% were between 22 and 39
years of age (Table 1). The amount of VDT use was fairly evenly distributed within
three groups of <2 hours, 2-4 hours, and >4 hours. The majority of workers were
healthy, with only 12.6% of workers reporting a systemic disease, and 17.2% using a
systemic medication of some kind. Cigarette smoking was reported by 34.3%, and
contact lenses were used by 39.2% of the subjects. Greater than 200 pack-years of
cigarette smoking were observed in 24.5% of the subjects.
Clinically diagnosed dry eye disease

A history of clinically diagnosed DED was 2.13 times more common among women
compared to men (Table 2). There was no age trend in relation to clinically diagnosed
DED (Table 3). Although participants who used the VDT between 2 to 4 hours per day
had a slightly higher prevalence of clinically diagnosed DED (OR=1.24), there was no
statistically significant trend (per 2 hours increase in VDT use, Ppyenq) = 0.41). There
was a significantly higher prevalence of clinically diagnosed DED in subjects with

systemic diseases (OR = 1.61, CI=1.10 to 2.35). We did not observe any significant



12
M. Uchino et al.
Dry Eye Disease Among VDT users

relation between systemic medication use, smoking history, pack-years of cigarette
smoking and clinically diagnosed DED (each P > 0.30).

Likewise, we did not observe any significant relation between type of VDT work, and
environmental factors with clinically diagnosed DED (each P > 0.30). CL wearers had a
significantly higher prevalence of clinically diagnosed DED (OR = 2.38, CI = 1.90 -
2.99, P =<0.001).

Severe Symptoms of dry eye disease

Approximately 1.78 times as many female subjects compared to male subjects
complained of severe dry eye symptomatology in this study (Table 2). There were no
significant associations between age and prevalence of severe symptoms of DED (Table
4). A significant trend was noted in between the duration of VDT work and expression
of severe symptoms of DED (P[genq; <0.001). Severe symptoms of DED were more
prevalent in VDT workers using consoles more than 4 hours per day (OR=1.83, CI =
1.46-2.29, p<0.001). However, the type of VDT work did not seem to influence the
emergence of severe symptoms of DED (each P > 0.50). Systemic disease (OR= 0.99)
and systemic medication use (OR= 0.99) did not show a significant relationship with
severe symptoms of DED.

Although not statistically significant, the prevalence of severe symptoms of



