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Abstract

Purpose: This study was performed to assess the impact of dry eye on patients’ quality of life (QOL)
and 1o analvze the association between subjective symptoms and ocular surface findings of dry eye.

Methods: The study population consisted of 158 patients with dry cye aged 20 vears or older who visited
any of the 15 medical care facilities enrolled in the study. The backgrounds and ocular findings of the
patients were investigated. and their QOL was evaluated with the Japanese version of the 25-item
National Eye Institute Visual Functioning Questionnaire (VFQ-25) and of the Medical Qutcomes Study
(MOS) 8-item Short-Form Health Survey (SF-8) to examine the association between subjective symp-
toms and ocular surface findings.

Results: Of the patients enrolled. 15 were men and 143 were women, and their average age was 62.5 +
12.6 years. Sixty patients (38.0%) had comortid Sjogren syndrome (SS). The results of Schirmer testing.
fluorescein staining, and rose bengal staining for SS patients were significantly worse than those for the
non-SS patients, but the VFQ-25 and SF-8 scores were not significantly different between the SS and
non-SS pauents. In the ocular surface findings, a weak association between the fluorescein staining scores
and general vision scores, a subscale of the VFQ-25, was found. However, the ocular surface findings and
VFQ-25/SF-8 results in the simple correlation analysis as well as in the multiple linear regression analysis
showed no significant associations.

Conclusions: Ocular surface findings and QOL scores of patients with dry eye appear to disagree. There-
fore, it is necessary 10 address subjective symptoms and QOL scores in addition to examination findings

when evaluating dry eye. Jpn J Ophthalmol 2010;54:259-265 © Japanese Ophthalmological Society

2010
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Introduction

The reported prevalence of dry eye varies from <0.1% 10
33%, depending on the survey method, the participants, and
the region of each study, but dry eye is recognized as a
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common eye disease with high prevalence in many nations,
including Japan.'” Although the probability of dry eye
causing blindness or visual impairment is low, it has a non-
negligible impact on the daily and social lives of patients.
Indeed, Miljanovic and associates’ reported that patients
with dry eye syndrome had more difficulty reading, carrying
out professional work, using a computer, watching televi-
sion, and driving compared with those without dry eyes.
Schiffman and associates’ reported that the mean utility of
moderate dry eye was 0.81 and that of severe dry eve was
0.72. The burden of dry eye disease from the standpoint of
both prevalence and patient morbidity appears consider-
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able. However, very few studies on the burden of dry eye
disease have been conducted in Japan.

Dry eye is a syndrome that includes various clinical signs
and can be broadly divided into two groups, namely, tear-
deficient dry eye, represented by Sjogren syndrome (SS),
and evaporative dry eye, caused by abnormality in the
quality of tear fluids.” Generally, patients with dry eye and
SS comorbidity demonstrate higher severity in terms of
clinical findings of tear function or ocular surface. In a
considerable number of cases, however, dry eve symptoms
interfere with the daily and social lives of patients whose
clinical findings do not indicate high severity of the djsease.
Many cases of lack of association between clinical findings
and subjective symptoms among patients with dry eye have
been reported.”” Some studies have also proposed that the
changes in subjective symptoms be included with the clini-
cal findings such as ocular surface examination results in
order 1o properly evaluate the severity of the disease and
the treatment effects of patients with dry eye.”'” Against
such a background, the recently revised definitions and
diagnostic criteria of dry eye both in Japan and worldwide
include subjective symptoms such as ocular discomfort and
visual disturbance.””’

Clinical studies have conventionally focused mainly on
physician-based outcomes such as improvements in labora-
tory data and survival rate. Recently, however, this trend has
been changing to focus more on patient-based outcomes such
as health-related guality of life (HRQOL) and society-based
outcomes such as consurnption of medical resources and cost-
utility analysis results. Questionnaire-based surveys have
been used to assess subjective symptoms and daily-life func-
tions, but the conventional studies conducted so far mainly
used disease-specific questionnaires; therefore, their validity
and reliability have not been fully verified. That the results of
questionnaires cannot be compared with those of patients
suffering from other diseases is also a problem. Recently,
however, the 25-item National Eye Institute Visual Function-
ing Questionnaire (VFQ-25), a common vision-related
quality of life (QOL) measurement tool that can be univer-
sally used with ocular diseases, has enabled ophthalmologists
to assess outcomes by understanding,comparing, and treating
the conditions of patients with chronic eye disorders.*” /0121
The VFQ-25, developed by the National Eye Institute of the
United States,” has been widely used to describe QOL and to
assess the treatment of patients with ocular disease, and a
Japanese version of the VFQ-25 has also been made.’* In addi-
tion, the Medical Outcomes Study (MOS) 36-item Short-
Form Health Survey (SF-36)""% and the MOS 8-item
Short-Form Health Survey (SF-8) are also used as compre-
hensive QOL measurements aimed at the concept of general
health,regardless of the type of disease or condition. They are
widely used in studies and at clinical sites as they yield results
that can be compared with those of patients with other
medical complaints” The validity and reliability of the
VFQ-25 and SF-36 for the assessment of QOL of patients
with dry eye have been verified by several studijes. 232

Against such a background, the Dry Eye Survey Group,
consisting of 15 facilities, mostly affiliates of the National
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Hospital Organization of Japan, has been conducting a
3-year multicenter prospective cohort study of patients with
dry eye to investigate the impact of the disease on HRQOL.
This paper reports the results of the analysis of the associa-
tion between subjective severity and ocular surface clinical
findings in the baseline data of the patients enrolled in the
study.

Participants and Methods

This is a multicenter study being conducted at 15 facilities:
Keio University, Tokyo Dental College, and 13 affiliate hos-
pitals of the National Hospital Organization of Japan. The
participants are patients with dry eye aged 20 years or older
who visit any of these facilities. The diagnostic criteria used
in this study primarily comply with those defined by the
Japanese Dry Eye Society with slight modification (Table
1)."" All patients with definite dry eye diagnosed according
1o the criteria were enrolled in the study. The principles of
the World Medical Association’s Declaration of Helsinki
were followed. Each participant received a thorough expla-
nation of the purpose of the study and of all the procedures
involved, and provided written informed consent prior to
enroliment. Approval for this research was granted by the
Committee for the Protection of Human Subjects at each
hospital.

Registration took place between April 2005 and March
2007, with a total of 171 patients being initially registered.
Of those, 13 were excluded because of incomplete data
due to lack of information about clinical findings or failure
to complete or submit questionnaires. For the registered
patients, information on ocular findings was collected from
their physicians, and information on HRQOL was collected
from the patients through a survey questionnaire. Informa-
tion on ocular findings included (1) corrected visual acuity
at the time of enrollment; (2) refraction (spherical equiva-
lent); (3) Schirmer testing score; (4) tear fitm break-up time
(BUT); (5) fluorescein staining score (range, 0~9); (6) rose
bengal staining score (range, 0-9); (7) presence of systemic
disease such as SS; (8) presence of meibomian gland dys-
function (MGD); and (9) treatment modalities for dry eye
at the time of enrollment. The Japanese versions of the
VFQ-25 and SF-8 questionnaires were used, and the patients
were asked to fill in the questionnaires at home and to

Table 1. Diagnostic criteria for dry eye used in this study

1 Having subjective symptoms due to dry eye

2 Abnormality in tear function
1) Schirmer-] testing (without anesthesia) < 5 mm
2) Tear film break-up time < 5 's
Positive when either of 1) or 2) applies

3 Abnormality n corneal and conjunctival epithelium
1) Fluorescein staining score (range, 0-9) > 3
2) Rose bengal staining score (range, 0-9).> 3
Positive when either 1) or 2) apphes

The criteriz complied with those defined by the Japanese Dry Eye
Society with shght modification." Definite dry eye was diagnosed when
conditions 1), 2), and 3) were all met.
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return them by post. The Japanese versions of the VFQ-25
and SF-8 were both developed by Fukuhara and associates,
and their validity and reliability have been verified."™"”

The baseline data at the time of enrollment were used
for analysis. The relationships between ocular surface find-
mgs and the VFQ-25 and SF-8 scores were examined by the
Pearson product-moment correlation coefficient. In addi-
tion. stepwise multiple regression analysis was conducted by
determining the VFQ-25 or SF-8 as the dependent variables
and the ocular findings as the independent variables. The
Mann-Whitney test was used first to compare the ocular
findings of the patients when they were grouped into SS and
non-SS groups and then to compare the VFQ-25 scores
and SF-8 scores of each group. For the statistical analyses
described above. a probability (P) value < 0.05 was consid-
ered significant. SPSS version 16.0 software (SPSS Japan,
Tokvo, Japan) was used.

Results

The age of the 158 patients (15 men and 143 women)
enrolled in the study ranged from 22 to 84 years (62.5+£12.6

261

years). Sixty patients (38.0%) had comorbid SS. Table 2
presents the characteristics of the patients, divided into SS
and non-SS groups, by age, sex, and clinical examination
findings. There were no significant differences between the
SS and non-SS patients in age (P = 0.49, Mann-Whitney
test) or sex (P = 0.11, Fisher exact test). With respect 1o the
ocular surface examination findings for all participants,
the following scores were obtained: Schirmer testing, 4.6 £
4.2 mm (range, 0-27); BUT. 3.5 £ 1.7 s (range. 0~10); fluo-
rescein staining, 2.4 + 2.0 (range, 0-9); and rose bengal stain-
ing, 2.5 + 2.4 (range, 0-9). Eighty patients had comorbid
MGD. When the patients were divided according to SS or
non-SS§, the SS group showed significantly worse results in
the Schirmer testing, fluorescein staining, and rose bengal
staining scores { P < (.01, Mann-Whitney test). As calculated
by the y-squared test, MGD comorbidity was not signifi-
cantly different between the SS and non-SS groups. One
hundred forty-five patients (91.8%) had been treated with
some kind of eye drops: 60 (38.0%) were treated with arti-
ficial tears and 106 {67.1%) with hyaluronic acid eye drops.

The VFQ-25 subscale scores of the participants are
shown in Table 3. The VFQ-25 scores are expressed from 0
10 100 on each subscale with 0 representing the worst score,

Table 2. Characteristics of patients with dry eye in this survey

Patients with dry eye enrolled in the study

SS (1 = 60)

Non-SS (1 = 98) Total (n = 158)

Age. mean + SD (years) 61.8 123
Sex
Male 3(5.0%)
Female

Chnical tests of dry eve (worse eyc)

Schirmer testing, mean + SD (mm) 35132
BUT. mean £ SD (s) 3419
Flucrescein staining, mean = SD 32%23
Rose bengal staining. mean £ SD 35+26

Meibomian gland dysfunction (+)

57 (95.0%)

31 (51.7%)

630+ 128 625+126
12 (12.2%) 15 (9.5%)
86 (87.8%) 143 (90 5%)
52147% 46+42
36415 35417
20417 24420
1.8+21% 25+24

49 (50.0%) 80 (50.6%)

$S. Sjogren syndrome; BUT. tear film break-up time.

#P < 0.01. Mann-Whitney test. The 8§ group showed significantly worse results in Schirmer testing, fluorescein staining, and rose bengal stain-
ing scores. No significant differences were found between SS and non-S$ patients in age (P = 0.49. Mann-Whitney test). sex (P = 0.11, Fisher
exact test). or presence of meitbomian gland dysfunction (£ = (.84, Fisher exact test).

Table 3. VFQ-25 subscale scores of patients with dry eye

Subscale SS (1 = 60) Non-SS (n = 98) Total (n = 158)
General health 45.7 £ 16.6 4811 17.2 472+168
General vision 67.0 £ 16.2 66.9 £ 14.7 67.0+15.2
Ocular pain 56.7+243 5434248 552+ 246
Near vision 68.2 £ 19.4 69.6 £ 18.0 691 %185
Distance vision 721 +17.6 725+£165 7231160
Vision specific:
Social functioning 84.4 + 143 83.7+151 84.0+ 148
Mental health 70.5+233 67.9+20.8 689217
Role difficulties 80.6 £ 18.7 773+ 18.0 785+ 183
Dependency 85.5+20.2 86.1 4172 858+134
Driving 68.2 +26.3 69.5 +20.0 69.0 +22.3
Color vision 852+19.8 89.7+ 134 88.0+ 162
Peripheral vision 66.4 £25.0 662211 663 £225

Results are expressed as mean + standard dewviation. No statistically significant differences in any of the subscale scores were indicated between
SS and non-SS (P > (.05, Mann-Whitney test).

VFQ-25, 25-item National Eye Institute Visual Functioning Questionnaire.
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Table 4. SF-8 subscale scores of patients with dry eye

Subscale SS (n = 60) Non-SS (n = 98) Total (1 = 158)
Genera) health 43072 45171 443 +7.2
Physical functioning 46.1+63 452169 455+ 6.7
Role physical 443+98 442 + 82 442 + 88
Bodily pam 442 + 87 437182 439+ 84
Vitality 4691 7.6 473167 472+70
Social functioning 445+ 10.1 435+97 439+ 98
Mental health 462+7.8 468 +7.3 466175
Emotional role 452194 461 £ 8.1 457+ 8.6
Physical component summary 432173 429179 43076
Mental component summary 459 £ 88 46.6 £ 7.8 463 + 8.2

Results are expressed as mean + standard deviation, No statistically significant differences in
any of the subscale scores were indicated between SS and non-SS (P > (.05, Mann-Whitney test).
SF-8, Medical Outcomes Study §-item Short-Form Health Survey.

Table 5. Pearson’s product-moment correlation coefficient between VFQ-25 sub-
scale scores and results of clinical tests of dry eye

Subscale/test Schirmer BUT Fluorescein staining Rose bengal staining
General health -0.034 -0.031 -0.083 -0.018
General vision 0.109 0.111 -0 176* -0.019
Ocular pain —-0.08 0031 -0.04 0.059
Near vision 0.023 0.052 ~0.155 003
Distance vision 0.031 0.093 -0.12 0.05%
Vision specific;
Social functioning 0.061 0.076 ~0.031 0.073
Mental health 0.041 0.002 -0.117 0.035
Role difficulties 0.006 0.023 -0.082 -0.002
Dependency 0.067 0099 -0.112 0.046
Driving 0.02 -001 0.14 0.173
Color vision -0.004 0.085 -0.14 0.072
Peripheral vision 0.031 -0.072 0.012 0.105

*r = -0.176, P < 0.05 (Pearson’s product-moment correlation) Except for this weak, negative
correlation between fluorescein staining scores and general vision, there were no significant cor-
relations between clinical findings and the VFQ-25 subscale results.

and 100 the best. Some patients recorded extremely low
VFQ-25 scores, such as 47.2 + 16.9 for general health and
55.2£24.6 for ocular pain. In addition, the scores for general
vision, near vision, mental health, driving, and peripheral
vision were in the 60s. When grouped according to SS and
non-SS, however, none of the subscale scores showed any
significant differences.

Participants’ SF-8 subscale scores are shown in Table 4.
SF-8 scores are shown as adjusted standard deviation scores,
normalized to a standard value for Japanese patients of 50.
Participants’ SF-8 scores were between 42 and 48 on each
subscale. Accordingly, the physical component summary
(PCS) and mental component summary (MCS) were lower
than those of healthy people. When the patients were
grouped according to SS and non-SS, however, none of the
subscales showed any significant differences.

Table 5 presents the results of the simple correlation
analysis between the participants’ ocular surface examina-
tion findings and the VFQ-25 subscale results. The fluores-
cein staining scores and general vision showed a significant,
but weak, negative correlation (r = -0.176, P < 0.05, Pear-
son’s product-moment correlation), but no significant cor-

relations between any other clinical findings and the VFQ-25
subscales were found. Table 6 presents the results of the
simple correlation analysis between participants’ ocular
surface examination findings and the SF-8 subscale results,
No significant differences between any finding and any SF-8
subscale result were found.

Tables 7 and 8 respectively present the results of the mul-
tiple regression analysis with VFQ-25 or SF-8 as the depen-
dent variables and ocular surface findings as the independent
variables. Stepwise multiple regression analyses were
applied without making a choice of independent variables
since the correlation coefficients were almost the same,
although higher correlation coefficients in simple correla-
tion analyses are generally taken as independent variables
in multiple regression analysis. No significant coefficients of
determination in any of the subscales were found.

Discussion

This multicenter study analyzed the correlations between
the objective findings of clinical diagnostic tests and the
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Table 6. Pearson’s product-moment correlation
dry eye
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coefficient between SF-8 subscale scores and results of clinical tests of

Subscale/test Schirmer BUT Fluorescein staining Rose bengal staining
General health 0.007 0.024 -0.126 -(.084
Physical funcioning ~0.12 -0.06 -0.052 0.052
Role physical -0.1 0045 -0.136 0.036
Bodily pain —-0.045 0.068 -0 092 0.03
Vitahty -0.056 0.044 -0.134 0.001
Saocial functioning -0.076 -0.069 -0.026 0.018
Mental health -0.03 —-0.048 -0.038 -0.103
Emotional role -0.024 0.06 -0.101 -0.037
Physical component summary -0.092 0.037 -0.121 0.064
Mental component summary -0.014 -0.024 -0.043 —-0.083

There were no significant correlanons between any climcal findings and SF-8 subscale results. including the physical and mental component

SUMMAry scores.

Table 7. Multiple regression analysis of VFQ-25 subscale results and results of clinical tests of dry eye

Subscales/tests R

Schirmer (B) BUT (B) Fluorescein staining () Rose bengal staining (B) P value

General health 0.014 -0.039 -0.67 -0.131 0.04 0.715
General vision 0.05 0.1 0045 -0.209 0.115 0.093
Ocular pain 0.017 -0.075 0.009 -0.105 01 0627
Near vision 0.043 0.023 -0.017 ~0.245 0.165 0.152
Distance vision 0.038 0.036 0.04 -0194 0172 0.199
Vision specific:

Social functioning 0.02 0.074 0.056 -0.071 0.129 0.529

Mental health 0.032 0.047 -0.059 -0.21 0.153 0.292

Role difficultes 0.009 0.003 -0.01 -0.116 0.059 0.843

Dependency 0.035 0.073 0.05 -0.165 0.15 0.24
Driving 0.037 0.069 0.018 0.062 0.156 0.682
Color vision 0.05 0.003 0.02 -0.242 0204 0.097
Peripheral vision 0.025 0.056 -0.097 -0.099 0.164 0.436

No significant correlations were found for any of the subscale scores. and all coefficients of determination were msignificant.
Table 8. Multiple regression analysis for SF-8 subscales and clinical tests of dry eye
Subscale/test R Schirmer (B) BUT (B) Fluorescein staining (B) Rose bengal staining (B) P value
General health 0.017 ~0.013 -0.014 -0.12 ~-0.023 0.627
Physical functioning 0.033 -0.114 -0.095 -0.154 0.105 0.272
Role physical 0.046 -0.104 -0.011 -0.226 0.134 0.127
Bodily pain 0.02 -0.047 0.033 -0.14 0.097 0.536
Vitality 0.029 -0.064 -0.008 -0.193 0.091 0.335
Social functioning 0.015 -0.073 -0.089 -0.088 0.045 0681
Mental health 0.016 -0.05 -0.051 0.001 -0.117 0.648
Emotional role 0.013 -0.038 0.031 -0.103 0.012 0.741
Physical component summary 0.046 -0.089 -0.019 -0.228 0.166 0.125
Mental component summary 0.009 -0.031 -0.03 ~-0.012 -0.085 0.852

No sigmificant correlations were found for any of the subscale scores, and all coefficients of determination were insignificant.

subjective severities reported by patients with dry eye using
the VFQ-25, which can assess vision-related QOL., and the
SF-8, which can assess HRQOL regardless of the type of
disease. To avoid as much intercenter variance in the diag-
nosis of dry eye as possible, the diagnostic criteria defined
by the Japanese Dry Eve Society were used with slight
modification.

The VFQ-25 subscales scores were generally low, with
extremely low scores for general health and ocular pain. The
low VFQ-25 scores of patients with dry eye in the present
study correspond well to those reported by Nichols and
associates’ and Vitale and associates.” Other than for ocular

pain, the VFQ-25 scores reported here are slightly higher
than those of the preoperative cataract patients reported by
Oshika and associates” but nearly equal to those of the
patients with mild bilateral visual impairment reported by
Varma and associates.” These results might indicate that dry
eye has a great impact on QOL. Only one of the 12 VFQ-25
subscales is for ocular pain, which is apparently related to
the typical symptoms of dry eye. Many patients with dry eye,
however, complain about their daily vision-related prob-
lems such as having difficulties in driving or reluctance to
read, even when their corrected visual acuity is normal.
Such complaints are estimated to reflect problems that dry



