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Introduction: We investigated the benefits of a cognitive behavior therapy-based exercise
program to reduce the dry eye symptoms of office workers.

Materials and methods: We recruited 11 office workers with dry eye symptoms, aged
31-64 years, who voluntarily participated in group health guidance at a manufacturing company.
Participants learned about the role of physical activity and exercise in enhancing wellness and
performed an exercise program at home 3 days per week for 10 weeks. We estimated the indexes
of' body composition, dry eye symptoms, and psychological distress using the Dry Eye-Related
Quality of Life Score and the World Health Organization’s Subjective Well-Being Inventory
questionnaires pre- and postintervention.

Results: The 10-week exercise program and the questionnaires were completed by 48.1%
(39 of 81) of the participants. Body composition did not change pre- and postintervention.
However, the average of the Dry Eye-Related Quality of Life Score scores in participants with
subjective dry eye significantly improved after the intervention. Moreover, the World Health
Organization’s Subjective Well-Being Inventory positive well-being score tended to increase
after the intervention.

Conclusion: In this study, we showed that a 10-week exercise program improved subjective
dry eye symptoms of healthy office workers. Our study suggests that a cognitive behavior
therapy-based exercise program can play an important role in the treatment of patients with
dry eye disease.
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Introduction
Due to the recent increase in the use of technology in office workplaces, dry eye disease
(DED) has become an important health problem among office workers in Japan.'
DED causes discomfort, visual disturbance, and tear film instability.>* Moreover,
it is possible that DED leads to deterioration in office work performance.® Therefore,
DED should be involved in the health management of office workers. There are
many reasons for the increase in DED patients. The widespread use of visual display
terminals (VDTs) is one of these reasons. Office workers usually use VDT for long
workdays. This VDT work style brings a lack of physical activity as well as DED
symptoms due to viewing a computer screen for long periods of time. In fact, it has
been reported that VDT use is a strong risk factor for DED.® Furthermore, a recent
study has reported that lower physical levels and sedentary behavior were associated
with DED.” However, few studies have discussed the association between DED and
lifestyle, especially exercise habits, in office workers.

More recently, some studies have investigated the association between DED
and depression.®'° It has also been reported that depression is related to obesity and
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metabolic disorders that develop due to lower physical activ-
ity levels.'12 It is possible that the onset of DED and depres-
sion is related to exercise habits. We hypothesize that DED
and depression may have the same background: decrease of
exercise time. Therefore, we focus on a cognitive behavioral
therapy (CBT)-based exercise program for DED prevention.
CBT has been confirmed to be effective for the treatment of
depression and has recently been used to treat patients with
various conditions other than mental illness. CBT has been
used to treat patients with various conditions; for example,
chronic pain and poor diet.'*!* Moreover, it has been reported
that a CBT-based exercise program reduces psychological
distress among employees. '

The purpose of this study was to investigate the associa-
tion between dry eye symptoms and a CBT-based exercise
program. We evaluated the potential benefits of a 10-week
home exercise program for reducing dry eye symptoms
among office workers.

Materials and methods

Participants

We recruited office workers at a manufacturing company who
voluntarily participated in group health guidance. Between
November 2013 and February 2014, we enrolled 11 office
workers with subjective dry eye symptoms who worked
in the three offices of a general business company. The
average of the participants’ daily work time was ~8 hours.
Participants in this study were aged 31-64 years. They had
no serious disease or significant medical history and agreed
to participate in this study, which included an exercise
program. Written informed consent was obtained from all
participants. We excluded individuals who were unable to
give written consent and those who were unable to exercise
due to conditions such as heart disease, cerebrovascular
disease, or orthopedic disease. The research protocol was
approved by the Ethics Committee of the Keio University
School of Medicine.

Interventions

We made use of a CBT-based exercise program. First, par-
ticipants were educated about the way exercise can regulate
health and prevent disease. Participants were also educated
about the role of physical activity and exercise behavior in
enhancing wellness. Next, a psychologist explained dys-
functional thinking or behavior that could prevent engaging
in exercise. Furthermore, a health exercise instructor
gave participants practical guidance on a specific exercise
program. Participants engaged in a 10-week exercise program
at home following a CBT-based exercise program workbook.

Confirmation of the practical guidance
on a specific exercise program

— A health exercise instructor gave participants practical
guidance on a specific exercise program.

— Participants measured body composition. (preintervention)

— Participants answered Schaumberg questionnaire.

— Participants answered DEQS. (preintervention)

— Participants answered WHO SUBI. (preintervention)

10-week exercise program

— Participants engaged in 10-week exercise program at
home following the workbook.

— Exercise consisted of a warm-up period, five types of core
strength training, and a cool-down period.

— Exercise was recommended as 3 days per week.

Measurement body composition

— Participants measured body composition. (postintervention)
— Participants answered DEQS. (postintervention)
— Participants answered WHO SUBI. (postintervention)

Figure | Protocol in this study.
Abbreviations: DEQS, Dry Eye-Related Quality of Life Score; WHO SUBI, World
Health Organization’s Subjective Well-Being Inventory.

Exercises consisted of a warm-up period, five types of core
strength training (squats, lunges, sit-ups, crunches, and arm
and leg raises), and a cool-down period. Patients were advised
to perform the exercises 3 days per week (Figure 1).

Evaluations
We gave group guidance to the participants at the beginning
of the program as preintervention and at the closing of the
program postintervention 10 weeks after the beginning.
We measured the participants’ indexes of body composi-
tion, weight, body fat, and abdominal circumference using
Inbody 470 (Inbody Japan Inc., Tokyo, Japan). We used
the Women’s Health Study Questionnaire (Schaumberg
questionnaire). This included three questions pertaining
to diagnosis or symptoms of DED: 1) Have you ever been
diagnosed by a clinician as having dry eye syndrome? 2) How
often do your eyes feel dry (not wet enough)? 3) How often
do your eyes feel irritated? Participants answered (2) and

2 2 ¢

(3) with any of the following: “constantly,” “often,” “some-
times,” or “never.” This questionnaire was validated against
standardized clinical practice.'®!”

Moreover, we used the Japanese dry eye symptom
questionnaire, Dry Eye-Related Quality of Life Score
(DEQS)."® The DEQS correlated well with eight mental
components and showed strong correlations with four sub-

scales. Response choices for each question about the symp-

2 ¢ 29 ¢

toms were “constantly,” “often,” “sometimes,” and “never.”
Each subjective symptom was given a score of 1 if the

symptom rating was “constantly” or “often.” The DEQS
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questionnaire was valid and reliable for evaluating the mul-
tifaceted effect of DED on the patient’s daily quality of life,
including mental health, in clinical practice.

Additionally, we evaluated psychological distress using
the World Health Organization’s Subjective Well-Being
Inventory (WHO SUBI). The WHO SUBI was developed
to measure subjective well-being and positive and negative
feelings. It consisted of 40 questions and answers that were
given on a 3-point scale.!*?

Statistical analysis

Statistical analyses were performed using a commercially
available software package, Excel Toukei (SSRI, Tokyo,
Japan). A two-tailed Student’s #-test was used for all analyses.
Statistical significance was established at £<<0.05.

Results
All participants completed the questionnaires and 10-week
exercise program (Figure 1). The characteristics of partici-
pants and the results of the Schaumberg questionnaire are
shown in Table 1. Body composition did not change between
pre- and postintervention (Table 2). The average DEQS
scores in participants with subjective dry eye symptoms
significantly decreased (pre: 40.8+£16.3, post: 27.0£10.1,
P=0.03, Student’s #-test) after the intervention (Figure 2).
The WHO SUBI-positive well-being score and the WHO
SUBI-negative well-being score did not change between
pre- and postintervention (SUBI-positive well-being score:
pre 35.1+13.1, post 38.6+£6.8, SUBI-negative well-being
score: pre 43.1+15.7, post 46.618.6) (Figure 3).

Discussion

DED symptoms improved using an exercise intervention in
this study. This finding supports the hypothesis regarding an
association between DED and exercise habits, and mecha-
nisms regarding how exercise reduces dry eye symptoms

Table 2 Body composition of participants

Body n Preintervention Postintervention P-value
composition

Body weight (kg) 10 63.5+12.1 63.7£12.0 0.97
Skeletal muscle 10 31.1£12.1 25.745.8 0.22
mass (kg)

Amount of body 10 16.4£6.2 17.5+6.9 0.98
fat (kg)

Fuselage muscle 9 19.844.0 19.8+3.8 0.99
mass (kg)

Amount of 9 79124 7.8+2.8 0.92
fuselage fat (kg)

Circumference of 8 77.5+6.9 77.816.6 091
waist (cm)

Visceral fat level 8 7.6xl1.5 6.3%1.5 0.11

a positive effect for the prevention of DED. Decrease of
metabolism after sedentary behavior and a lower level of
physical activity may be associated with tear secretion. If this
hypothesis is true, we can explain why DED increased due
to the spread of VDT work. Increase of sedentary behavior
due to VDT work may lead to metabolic change, and tear
secretion may decrease accordingly.

In our study, the WHO SUBI positive well-being score
tended to increase but showed no significance. We have
reported the association between subjective happiness and
DED. The subjective happiness scale score was inversely cor-
related with the DED symptoms score in one study.?'>> DED
symptoms are possibly associated with subjective happiness
and positive well-being. In another study, the subjective
happiness scale of the depression group was lower than that
of the healthy group.?>** Subjective happiness and positive
well-being factors may affect both DED and depression.

This study had some limitations that might affect our
interpretation of our results. We only implemented the

DEQS n Preintervention Postintervention P-value

Subjective dry 11 40.8+16.3 27.0+£10.1 0.03

should be elucidated in a future study. We have reported  eye symptoms
that a lower level of physical activity and sedentary behavior Subjective dry eye symptoms
are associated with DED in humans’ and doing exercise led e
to tear secretion in mice.?' Based on those results and those -g ;g
of the present study, we suppose that exercise habits have g 50 | \\

© 40, T~
Table | Characteristics of participants § 22 \\_\S
Characteristic Subjective dry eye symptoms (n=1I1) 8 10
Age, mean + SD (range) 48.5%11.0 (31-64) u 0 . .
Sex, no (%) Pre Post (n=11)

:Iealmeale g Ei::; :ifsre 2 T.he change of DEQS scores in parti'cipants:
reviation: DEQS, Dry Eye-Related Quality of Life Score.

Clinical Ophthalmology 2018:12 submit your manuscript 309

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Sano et al Dove
WHO SUBI n Preintervention Postinternvention P-value
Positive well-being 11 35.1£13.1 38.646.8 0.45
Negative well-being 11 43.1£15.7 46.618.6 0.52
SUBI-positive well-being score SUBI-negative well-being score
50 60
40 50
— — 4
£ g
=3 = 30
O oo [e]
e 2 20
10 10
0

Preintervention Postintervention (n=11)

Figure 3 WHO SUBI scores in participants.
Note: Each column shows the mean + SD.

Preintervention Postintervention (n=11)

Abbreviation: WHO SUBI, World Health Organization’s Subjective Well-Being Inventory.

questionnaires to estimate the participants’ subjective opinion
of DED symptoms. We did not examine objective signs. Pro-
spective studies to examine a combination of objective and
subjective symptoms are needed to understand the mecha-
nisms underlying the association between exercise habits and
DED. Another limitation of our study is that we only studied
the questionnaires of 11 people during a very short time span.
Further interventional studies are necessary to improve our
understanding of the effect of exercise on DED symptoms
in larger study groups and longer periods of time. And we
should also consider selection bias in this study.

Conclusion

In conclusion, the results of the present study showed that a
10-week exercise program improved the subjective symp-
toms of DED in office workers. Our study suggests that a
CBT-based exercise program can play an important role in
the treatment of patients with DED.

Disclosure
The authors report no conflicts of interest in this work.
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