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Figure 4 Relationship between the turnover rates of 5-
dodecanaylaminofluorescein (DAF) and fluorescein sodium. The DAF
turnover rate positively correlated with that of fluorescein sodium
{r* = 0.87, p<0.05).

that the lipid layer, despite comprising a very small proportion
of the overall tear film, is a distinct component of the tear film
from others.

Another important finding of our study is that the turnover
rate of DAF correlates well with that of fluorescein sodium.
This result indicates that subjects with a high turnover rate of
aqueous tears tend to have a high turnover rate of lipids in tears.
Until now, the mechanism for excretion of tear lipids has not
been fully understood. Bron et al® stated that excretion most
likely occurs by bulk flow over the lid margin and onto the
neighbouring lid skin and lashes. They also indicated that lipids
may be excreted by diffusion from the tear-film lipid layer into
the aqueous phase of the tear film. In the latter, the biochemical
interaction between proteins and lipids may have a role in
transferting and scavenging lipids in tears” * Our results
suggest that lipid- turnover in tears is, at least partially,
associated with the aqueous flow of tears. The association
between them may be due to the facilitated excretion onto the
{id skin, because a higher aqueous flow of tears is sometinies
associated ‘with a larger tear volume.” Alternatively, the
association may reflect the turnover of a lipid fraction bound
by lipocalin in the aqueous layer. Our current methodology,
however; is'not able to distinguish two routes of lipid excretion
from tears.

The data presented in the current study were obtained from
healthy adults. Lipid turnover in tears may be different in older
subjects ot in those with meibomian- gland dysfunction. The
anterior displacements of muco-cutaneous jutiction are asso-
ciated with ageing and the presence. of meibomian gland
dysfunction.” In this situation, some meibomian gland orifices
are open posterior to the muco-cutaneous junction. Therefore,
the dynamics of tear lipids excretions in these cases may differ
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from normal subjects. Further investigations have been planned
to clarify these issues.
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ABSTRACT

Purpose:. To present a. comprehensive estimate of the total number of people with visual
impairment in the adult Japanese population by age, gender; severity and cause, and to estimate
future prevalence based on population projections and expected demographic changes.

Methods: Definitions of visual impairment used in this study were based on the United States crite-
ria. Total visual impairment was calculated as the sum of low vision and blindness: The prevalence
estimates were based on input from a number of Japanese epidemiological surveys; census material
and official population projections.

Results: There were an estimated 1.64 million people with visual impairment in 2007 in Japan.
Of these, 187,800 were estimated to be blind. The prevalence of visual impairment in Japan
increased with age and half of the people with visual impairment were aged 70 years or older.
The leading causes of visual impairment in Japan were glaucoma (24.3%), diabetic retinopathy
(20.6%), degenerative myopia (12.2%), age-related macular degeneration (10.9%), and cataract
(7.2%). These five major causes comprised three-quarters of all visual impairment. The preva-
lence of visual impairment was projected to increase from 1.3% of the population in 2007 to
2.0% by 2050.

Conclusions: This comprehensive study presents the prevalence of total visual impairment in the
adult Japanese population. The projected increases in the prevalence of visual impairment over
time reflect the demographic changes of a declining and aging Japanese population. These pro-
jections highlight that the burden of disease due to visual impairment and imposed on society is
likely to increase:
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sanitation, employment, diet, and health care as well
as ethnicity and demographic composition are major
factors of such changes. In recent years, there have
been great changes in the demographic composition
of the Japanese population, principally reflecting low
birthrates and an aging of society. According to statis-
tics compiled by the Ministry of Internal Affairs and
Communications, the elderly (aged 65 or older) was
merely 5% of the total Japanese population in 1950.
The ratio increased to over 10% two decades ago and
now is approximately 20%, and is projected to further
increase to nearly 30% in 20 years.’

Visual impairment is a major issue even in devel-
oped nations where advanced medical services
are available. In these nations, the prevalence of
visual impairment is reported to be higher among
the elderly.!® It is also estimated that demographic
changes and an aging population in Japan are signifi-

cantly affecting both the prevalence and the causes of

visual impairment. In population-based epidemiologi-
cal studies, the prevalence of certain ocular diseases
among the population in Japan has been reported.'**
There is also a report that examines the frequency and
causes of visual impairment among those certified as
visually impaired according to welfare law for the
physically disabled.?>? These reports, however, have
not comprehensively represented the total number of
people with visual impairment in Japan nor the sever-
ity or causes of total visual impairment. This is largely
due to'such issues as regional factors, sample size, and
the rate of issuance for physical disability certificates
(ie, significant numbers of people have not been certi-
fied even though they meet the criteria as the visually
impaired).

In this study, the authors calculated the prevalence
of visual impairment in Japan by age, gender, severity
and cause based on input from Japanese epidemio-
logical surveys, census material and official popula-
tion projections. Prevalence was estimated for the total
number of the visually impaired in Japan as of 2007,
and future prevalence estimates were based on pro-
jected demographic changes. Although this study is
based on secondary data, itis considered to be valuable
as it draws together the results of several epidemiologi-
cal studies using a number of modeling techniques to
provide a complete picture of the prevalence of visual
impairment in Japan.

METHODS

Definitions of Visual Impairment

Common definitions of visual impairment used
world wide are based on the United States criteria

© 2010 Informa UK, Ltd.
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or the World Health Organization (WHO) criteria.
They both use best-corrected visual acuity (BCVA) in
the better-seeing eye for their definitions. The United
States criteria defines low vision as BCVA of less than
20/40 but better than 20/200, and blindness as BCVA
of 20/200 or worse, both in the better-seeing eye. The
10% Revision of the WHO International Statistical Clas-
sification of Diseases, Injuries and Causes of Death
(ICD-10) defines low vision as BCVA of less than 20/60
but 20/400 or better in the better-seeing eye, and blind-
ness as BCVA of worse than 20/400 in the better-seeing
eye. In this study, prevalence data were derived from
epidemiological studies and statistics based on the US
criteria for visual impairment.

Estimation of Prevalence

The prevalence of visual impairment in Japan was
estimated by constructing a comprehensive dataset
that was stratified by gender, age and severity. In addi-
tion, data were disaggregated by the five key causes
of visual impairment—age-related macular degenera-
tion (ARMD), cataract, diabetic retinopathy, glaucoma
and degenerative myopia—along with all other causes
(calculated as the residual) which included such con-
ditions as optic neuropathy, retinitis pigmentosa, other
retinal disorder, traumatic injury, congenital anomaly,
cortical blindness, and corneal opacity. In total, 13 key
Japanese. prevalence sources and 3 official database
sources were examined to derive:the splits between
age, gender, severity and cause (Table 1).*?* While
no single study provided a complete picture of the
prevalence of visual impairment in Japan, all surveys
provided valuable input.

Following extensive analysis of the epidemiological
data from Japan, it was concluded that to-overcome
any sampling issues it was necessary to construct
individual datasets by age, gender and severity for
each individual cause of visual impairment and then
re-aggregate the data.

In constructing these individual datasets, the overall
total by age was based on Iwase and associates' and
the splits between the causes of visual impairment
were based on data from Ministry of Health, Labor,
and Welfare.® The split between severities (that is,
low vision and blindness) was calculated as the ratio
provided by Iwase and associates™ for each of the five
main causes of visual impairment and was then applied
to the individual data sets. The splits by gender were
derived from the individual epidemiological data sets
by cause of visual impairment where possible. Where
data on prevalence by gender were not available, the
gender ratios by cause from Nakae and associates®
were applied.
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TABLE 1 Japanese prevalence sources and official database sources used in the study

Epidemiological Studies

Authors Years and location Population Prevalence of main causes

Iwano'® 1997-2000, Aichi 2263, 40-79 years visual impairment: blindness 0.18%, low vision
1.63% (U.S. criteria)

Iwase" 2000-2001, Tajimi 3021, <40 years visual impairment: blindness 0.14%, low vision
0.98% (U.S. criteria)

Yamamoto? 2000-2001, Tajimi 3021, <40 years glaucoma: 5.0% (male 5.0%, female 5.0%)

Miyazaki'® 1998, Hisayama 1637, 40-79 years diabetic retinopathy: 2.3%

JCMA™M 1998, multi hospitals survey 12821, <20 years diabetic retinopathy: 23.3% (male 22.8%, female
23.8%) in diabetic patients

Miyazaki' 1998 and 2003, Hisayama 1482, 40-79 years ARMD (5-year incidence): 0.8% for late ARMD
(male 1.9%, female 0.2%)

Oshima’® 1998, Hisayama 1486, 40-79 years ARMD: 0.87% for late ARMD (male 1.7%, female
0.33%)

Yuzawa' 1994, multi hospitals survey 6878, <50 years ARMD: 0.53% for late ARMD (male 0.53%, female
0.20%)

Sasaki'® 1995, Noto, Hokkaido, Okinawa 2521, <40 years cataract (grade II¥): 17.4% in 60’, 28.2% in 70’,
59.9% in 80’ years

Sasaki®® 1995, Noto, Hokkaido, Okinawa 1615, <40 years any cataract: 58.1% in 60’, 77.2% in 70’, 85.5% in 80’
years

Shimizu? 19972000, Aichi 2168, 40-79 years all myopia: 42.0% (male 45.7%, female 38.3%),
high myopia: 0.6% (male 0.5%, female 0.6%)

Matsumura®” 1984-1996, Nara 9420, 12-17 years all myopia: 43.5% at 12 year-old, 66.0% at
17 year-old

Nakae® 2001-2004, 6 cities in Japan 2034, <18 years numbers of legal blindness (Japanese criteria) by
age, gender, and causes
main causes: glaucoma 20.7%, diabetic retinopathy
19.0%, RP:13.7%, ARMD 9.1%, degenerative myopia
7.8%; and cataract 3.2%

Official Databases

Sources Years Data Description

NHLW? 2004 legal blindness numbers of legal blindness (Japanese criteria) by

(Japanese criteria)  age; severity, anid causes

MIAC? 2007 census data 2007 census estimates based on 2005 population
census data for Japan

NHLW? 2006 population population projections over time (2006-2055) for

projections Japan

JCMA = Japanese Clinical Medicine Association; ARMD = age-related macular degeneration; RP = retinitis pigmentosa;
NHLW = Ministry of Health, Labour and Welfare, Japan; MIAC = Ministry of Internal Affairs and Communications, Japan.
*grade 111 cataract was defined as advanced lens opacity with deterioration of visual acuity, by the Japanese Co-operative Cataract

Epidemiology Study Group.

Prevalence estimates by age, gender, severity and
cause were standardized to the 2005 population
based official population census data for Japan. The
resulting prevalence rates were then applied to 2007
census estimates” to derive the current prevalence of
visual impairment in Japan. These same prevalence
rates were then applied to official population pro-
jections? to estimate visual impairment in Japan up
to the year 2050. Therefore, changes in prevalence,
developments: of prevention measures, and new
treatment modalities were not included in our esti-
mation. As the prevalence rates were also disaggre-
gated by age and gender, it was possible to capture
the expected demographic changes in the official
population projections. Total visual impairment for
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2007 and for the years to 2050 was calculated as the
sum of low vision and blindness.

The guidelines of the World Medical Association
Declaration of Helsinki were followed. The protocol
was approved by the review board of National Tokyo
Medical Center.

RESULTS

It was estimated that there were almost 1.64 million
people with visual impairment (visual acuity of the
better-seeing eye is less than 20/40) in 2007 in Japan,
and of these almost 187.800 were estimated to: be
blind (visual acuity of the better-seeing eye is less

Ophthalmic Epidemiology
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than 20/200) (Table 2). Of those visually impaired,
approximately 850,000 were males comprising 52% of
the total. There were slightly more males than females
in each age cohort, but the difference in gender was
not significant. The prevalence of visual impairment,
however, was higher in males aged 70 or older and
reaching 7.1% among those aged 80 or older. Since the
prevalence of visual impairment is highly correlated
with age for both males and females, half of those visu-
ally impaired were aged 70 or older and those aged 60
or older accounted for 72% of the total number of the
visually impaired.

Table 3 and Figure 1 present the prevalence of visual
impairment by cause and gender. The leading causes
of visual impairment in Japan are glaucoma (24.3%),
diabetic retinopathy (20.6%), degenerative myopia
(12.2%), ARMD (10.9%) and cataract (7.2%) and these
five causes comprise 75% of total visual impairment.
There were no significant differences by gender in the
prevalence of visual impairment caused by glaucoma
and diabetic retinopathy; however, prevalence of visual
impairment due to ARMD was higher for men and was
higher for women due to cataract.

Figure 2 presents the prevalence of visual impair-
ment by cause and severity according to low vision
and blindness. As the majority of the people with
visual impairment have low vision, there are no
significant differences in the leading causes for

low vision and for visual impairment as a whole.
However, the leading causes for blindness are quite
different. The leading causes of blindness were glau-
coma (27.6%), degenerative myopia (12.9%), diabetic
retinopathy (10.5%), ARMD (5.5%), cataract (0.6%),
and other causes (42.8%). While diabetic retinopathy
and cataract were the leading causes of visual impair-
ment, they were not the main causes of blindness.
Meanwhile, the rate of “other causes” of blindness
was greater than for low vision, indicating that dis-
eases that have no effective treatment, such as optic
neuropathy, retinitis pigmentosa, traumatic injury
and congenital anomaly, play a crucial role as causes
of blindness.

Based on census data and demographic projections
for Japan, prevalence of visual impairment in 2007 and
the results of the future projections for the years 2010,
2020, 2030, 2040, and 2050 are shown in Figure 3. Due
to the aging of the Japanese population, prevalence
of visual impairment is projected to increase from a
currently estimated 1.64 million people in 2007 (1.3%
of the population) to almost 2 million people (2.0%)
by 2050. Similarly, blindness is projected to increase
by 17.6% over the next four decades to around
221,000 people. Changes in the chart reflect projected
demographic changes in the Japanese population.
Principally, it reflects a population that is not only
aging, but is also declining.

TABLE 2 Number and prevalence (%) of blindness (<0.1 in the better-seeing eye} and all visual impairment (<0.5 in the

better-seeing eye) by age and gender in Japan, 2007

Blindniess Visual Impairment
Male Female Total Male Female Total
Age Number Number Number Number Number Number
(Prevalence) (Prevalence) (Prevalence) (Prevalence) (Prevalence) (Prevalence)
<40 6,600 (0.02%) 6,100 (0.02%) 12,700 (0.02%) 58,000 (0:20%) 53,000 (0.19%) 111,000 (0.19%)
40-49 5;200 (0.06%) 4,800 (0.06%) 10,000 (0.06%) 45,000 (0.56%) 42,000 (0.53%) 87,000 (0.55%)
50-59 15,100 (0.16%) 13,900 (0.15%) 29,000 (0.16%) 132,000 (1.43%) 122,000 (1.31%) 253,000 (1.37%)
60-69 21,100 (0.27%) 19,600 (0.23%) 40,700 (0.25%) 184,000 (2.34%) 170,000 (2.02%) 355,000 (2.17%)
70-79 30,300 (0.54%) 28,100 (0.41%) 58,400 (0.47%) 264,000 (4.73%) 245,000 (3.55%) 509,000 (4.08%)
80< 19,200 (0.81%) 17,800 (0.37%) 37,000 (0.52%) -~ 167,000 (7.10%) - - 155,000 (3.24%) 322,000(4.52%)
Total 97,500 (0.16%) 90,300 (0:14%) 187,800 (0.15%) 850,000 (1.37%) - . 787,000 (1.20%) . 1,637,000 (1.28%)

TABLE 3 Prevalence and number of all visual impairment (<0.5 in the better=seeing eye) by cause and gender in Japan, 2007

Male Female Total
Cause Number Prevalence Number Prevalence Number Prevalence
Glaucoma 183,000 0.29% 215,000 0.33% 398,000 0.31%
Diabetic Retinopathy 163,000 0.26% 175,000 0.27% 338,000 0.26%
Degenerative Myopia 76,000 0.12% 122,000 0.19% 198,000 0.16%
ARMD 125,000 0.20% 53,000 0.08% 178,000 0.14%
Cataract 45,000 0.07% 73,000 0.11% 118,000 0.09%
All others 258,000 0.41% 149,000 0.23% 407,000 0.32%
Total 850,000 1.37% 787,000 1.20% 1,637,000 1.28%

ARMD = Age-related macular degeneration.

©:2010 Informa UK [td.
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FIGURE 1 Causes of all visual impairment by gender in Japan, 2007. ARMD = Age-related
macular degeneration.
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FIGURE 2 Causes of visual impairment by severity in Japan, 2007. ARMD = Age-related
macular degeneration.
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FIGURE 3. Number of all visual impairment by severity, 2007-2050.

DISCUSSION sis of Japanese epidemiological data, census material
and . population projections. It was estimated that

In the  current  study,  the prevalence  of visual 850,000 males and 787,000 females (1,637,000-in total)
impairment was calculated following extensive analy- were visually impaired. in Japan in 2007. Of these,
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98,000 males and 90,000 females {188,000 in total) were
estimated to be blind. These prevalence numbers are
greater than those in the report by Nakae and associ-
ates, that were based on the number of people certified
as visually impaired.”? Our estimation is considered to
be appropriate, because different criteria were used to
define visual impairment. In addition, as mentioned
by Nakae, significant numbers of the people were not
certified even though they met the criteria for visual
impairment under Japanese welfare law.”? Prevalence
of visual impairment and blindness in Japan estimated
in this study were 1.28% and 0.15%, respectively, and
they were comparable or lower compared with the epi-
demiological studies conducted in developed nations
where advanced medical services are available, such
as the United States, the Netherland, and Australia.’®

By gender, males comprised 52% and females 48%
of visual impairment, with males slightly exceeding
females in age cohorts. The prevalence of visual impair-
ment in females is the same or slightly higher than in
males in epidemiological studies conducted in other
nations.® The discrepancy may be explained by the
significant differences in prevalence of ARMD between
males and females observed in our study. The relatively
low prevalence of cataract as a cause of visual impair-
ment in our study may be of significance, because
women are predominantly affected by cataract.*®
Prevalence of visual impairment was found to increase
with age, more than half of the visually impaired were
70 years or older and 72% of the total number of the
visually impaired were 60 years or older. Such correla-
tion between the prevalence of visual impairment and
age has been a common feature of epidemiological
studies conducted in other nations.*

The leading causes of visual impairment were
glaucoma, diabetic retinopathy, degenerative myopia,
ARMD and cataract, and they comprised almost 75%
of total visual impairment. Glaucoma has also been
reported to be the most frequent cause of visual impair-
ment among other Asian nations such as Singapore and
Mongolia” As were reported by Nakae and Iwase’*
glaucoma was the leading cause of visual impairment
in Japan and it accounted for almost one quarter of all
cases of low vision and all cases of blindness.

Among the five leading causes, significant differ-
ences in prevalence between males and females were
observed in ARMD, degenerative myopia and cata-
ract. The higher prevalence for men than women of
visual impairment from ARMD women was a constant
feature of the Japanese epidemiological surveys,'>"
but no such significant differences in the prevalence
of ARMD between men and women were found in
the Rotterdam Study, the Melbourne Visual Impair-
ment Project and the Blue Mountains Eye Study.*®
The reason for higher prevalence of ARMD for men

©.2010 Informa UK, Ltd.
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than women is not clear. It may be partly explained by
smoking rates among men being significantly higher
than those among women in Japan, because smok-
ing is known as a major risk factor for ARMD, 15162627
The incidence and demographic features of idio-
pathic polypoidal choroidal vasculopathy, a subtype
of ARMD, are reported to vary in different ethnic
groups.” Idiopathic polypoidal choroidal vasculopa-
thy, which is more common in Japan than in Western
countries, predominantly affects men.®®® This may
also partly explain higher prevalence of ARMD for
men than women in Japan.

On the contrary, the prevalence rates of degenera-
tive myopia and cataract were higher for women than
men. The slightly higher prevalence of visual impair-
ment from cataract among females was correspond-
ing to past epidemiological studies,'® but the higher
prevalence of degenerative myopia in Japan is note-
worthy. While a relatively high prevalence of degen-
erative myopia as a major cause of low vision has been
reported rarely in White persons, higher prevalence of
the disease among Chinese, Japanese, Middle Eastern,
or Jewish descent has been reported.” An additional
notable feature of the Japanese epidemiological data
was that high rates of myopia were more prevalent
among younger Japanese women.”

When categorizing visual impairment by severity
according to low vision and blindness, there were sig-
nificant differences in the prevalence of cataract and
diabetic retinopathy. While cataract accounted for 8.0%
of all causes of low vision, it only accounted for 0.6%
of all causes of blindness. This is likely the result of
cataract surgery being undertaken in cases of advanced
loss in visual acuity. Nakae noted that advances in sur-
gical procedures have mitigated the impact of cataract
as a major cause of visual impairment.? Although dia-
betic retinopathy accounted for 21.9% of the people
with low vision in Japan, it only accounted for 10.5% of
blindness. It still remained, however, to be the second
leading single cause of visual impairment in Japan
in both categories of severity. Iwase noted that the
prevalence of diabetes is relatively high in Japan and
that diabetic retinopathy as a major cause of bilateral
low vision may be compatible with the relatively high
prevalence of the disease.’! The reason for diabetic
retinopathy not being the leading cause of blindness is
probably because ophthalmological treatment such as
photocoagulation and vitreous surgery are developed
and common in Japan. Additionally, access to good
medical services in Japan through its universal health
care system enables people with diabetes to have better
systemic control.™

Most of “the other” causes of visual impairment in
Japan were attributed to conditions such as retinitis
pigmentosa, optic nerve disease, traumatic injury,
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and congenital anomaly. These diseases comprised
22.5% of the causes of low vision, but a significantly
high 42.8% of blindness. This is probably due to lack
of effective treatment for most of the diseases under
this category, and therapeutic developments for these
intractable optical diseases and enhancement in low
vision care are needed.***!

In this study, prevalence projections of visual
impairment were estimated up to the year 2050. The
prevalence of visual impairment was projected to
increase from an estimated 1.64 million people in 2007
(1.3% of the population) to almost 2 million Japanese
(2.0%) by 2050, and blindness was projected to increase
by 17.6% over the next four decades to around 221,000
people. The present study indicates that the prevalence
of visual impairment is higher among the elderly and
the major cause of the impairment is ARMD. As Japa-
nese society continues to age, the number of the elderly
with visual impairment is estimated to increase if the
level of ophthalmological intervention, such as pre-
vention measures and treatment modalities, remains
as it is now. Visual function is an extremely important
factor of retaining quality of life for the elderly®*® The
burden of disease due to visual impairment is expected
to increase and the impact of visual impairment and
significance of ophthalmic treatment are expected to
also increase over time.®*?! It is concluded that further
efforts will be essential in preventing diseases that
can cause visual impairment and in detecting such
diseases at an early stage as well as developing cures
for them.
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A Multicenter Study on the Health-Related Quality
of Life of Cataract Patients: Baseline Data
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Abstract

Purpose: This study examines the impact of cataracts on health-related quality of life (HR-QOL) and
health events in the older population.

Methods: The study population consisted of 439 unoperated cataract patients aged 60 years or older who
visited any of the facilities affiliated with the Cataract Survey Group of the National Hospital Organiza-
tion of Japan, which has been conducting a prospective multicenter cohort study on cataract patients.
HR-QOL of the patients was assessed using the Japanese version of Visual Function Questionnaire-25
(VFQ-25) and the 8-Ttem Short-Form Health Survey (SF-8). The health condition and health events of
the patients were also investigated.

Results: The average age of the 439 patients enrolled (126 men and 313 women) was 73.0 £ 7.1 years.
There were 323 patients with comaorbidities (73.6%), 81 of whom (23.7%) felt it was hard to visit the
hospital owing to their visual impairment. In the previous year, 74 patients (16.9%) had experienced a
fall and 14 (3.2%) had been in a traffic accident. Of those, 43.2% and 8.3% respectively answered that
the falls and the accident could have been triggered by their visual impairment. When the patients were
classified according to visual acuity, most of the VFQ-25 subscale scores declined significantly with
decreasing visual acuity, whereas the SF-8 scores showed ‘no significant charge.

Conclusions: The participants of this study were patients with unoperated cataract, and thus the decline
of HR-QOL was modest. The survey of health events, however, revealed: that the visual constraing

has a certain impact on the daily lives of the older population.

© Japanese Ophthalmological Society 2009
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Introduction 2004.% This does not mean that the nicidence of cataract

Cataract is the léading cause of blindness in:the world.
However, in Japan, it is nof the main cause of legal blind-
ness: the proportion ol cataract patients among the legally
blind significantly decreased from 15.6% in the 1980s, when
it was‘the second cause of legal blindness, to 3.2% in 2001~
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decreased or that the importance of cataract as an ocular
disease declined. Rather, the proportion of cataract patients
among the legally blind declined as a result of the advance-
ment and dissemination of modern cataract surgery.”
According to data from the Ministry of Health, Labour and
Welfare in 2006, more: than 800000 cataract surgeries are
performed annually in Japan. possibly driven by the coun-
try's aging population. Thus, cataract surgery has become
well established,-and visual function in paticnts with cata-
ract is improved by cataract surgery.

To evaluate medical interventions such:as medication
and- surgery, physician-based outcomes such- as improve-
ments in laboratory data clinical findings, and survival rates
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have conventionally been used. This trend, however, has
been changing recently. as the importance of evaluating
medical intervention from the patient’s perspective has
become widely recognized. For patient-based outcomes,
health-related quality of life (HR-QOL) and utility analysis
are generally used to evaluate medical intervention. In the
field of ophthalmology in the United States and Europe, the
impact of visual impairment on the daily and social lives of
patients and on social economics has been actively assessed
on the basis of patient-bascd outcomes.™

In Japan, however, only a few studies so far have used
quantitative measurement to cvaluate the impact of the
disability caused by cataract on patients’ daily lives and on
HR-QOL, or the extent to which cataract surgery con-
tributes to improving patients’ HR-QOL.” Also, in the
West, cataract and visual impairment are reported to be
risk factors for health events such as falls and traffic acci-
dents."™" However, in Japan no such rcports have been
made.

For quantitative cvaluation of HR-QOL, it is cssential
to apply measurement tools whose reliability and validity
have been verified. For this reason, the Japanese version of
the Visual Function Questionnaire-25 (VFQ-25) and the 8-
Item Short-Form Health Survey (SF-8) were selected for
this study.™* The VFQ-25 was originally developed by
Mangione et al."” (o assess vision-related QOL, one of the
indices of HR-QOL. The VFQ-25 has been intensively
investigated and its validity cstablished for assessing various
ocular disorders, including glaucoma, age-related macular
degeneration, diabetic retinopathy, senile cataracts, and
keratoconus.”*™* The VFQ-25 evaluates not only visual
function and limitations on daily activities related  to
impaired visual function but also the impact of ocular
disease on patients’ lives {rom a variely of standpoints. The
SF-8 was developed by Ware and Sherbourne'” as a short-
ened version of the SF-36, the standard tool for measuring
HR-QOL. The SF-8 can be used regardless of the type of
disease and is therefore unique in that HR-QOL affected
by various diseases can be compared.” The VFQ-25 and
SF-8 have been translated into several languages. including
Japanese. The reliability and validity of the Japanese ver-
sions of the VFQ-25 and SF-8 are considered comparable
to those of the English versions."*"

The Cataract Survey Group of the National Hospital
Organization of Japan has been conducting a 3-year pro-
spective cohort study of cataract patients. It is a multicenter
study involving 15 facilities, mostly affiliates of the National
Hospital Organization, and it investigates the impact of
cataracts: on visual function as well as on HR-QOL of the
older population. In: this paper. we report the results of a
baseline data analysis of the patients enrolled in the study.

Subjects and Methods

Cataract outpatients visiting - 14. affiliate: hospitals- ol “the
National Hospital Organization. and.Shouzankai. Miyake
Hospital (see Appendix) were enrolled. Patients were eli-

gible for inclusion in the study if they were 60 years old or
older, had cataract in at least one eye, and had no plan at
enrollment to undergo surgery. These inclusion criteria
were set because of the study’s design as a 3-year cohort
study aimed at investigating changes of HR-QOL in accor-
dance with the progression of cataract and, in patients
undergoing cataract surgery during the follow-up period,
changes of HR-QOL before and after the surgery. Patients
were excluded from the study if they had apparently com-
plicated cataracts, had already had or planncd to undergo
cataract surgery, or were unable 1o answer the survey ques-
tionnaire. Patients who planned to undergo surgery or lascr
treatment for ocular comorbidity were also excluded.

Paticnts were registered between July 2005 and March
2007, and a total of 471 patients were initially registered.
Later, however, we were unable to obtain complete in-
formation from 32 patients for reasons that included
withdrawal of conscnt, insufficicnt information on clinical
findings from patients’ physicians, and inability to collect
survey forms from patients. Therefore, the final number of
participants in the study was 439. The study followed the
tenets of the Declaration of Helsinki. Each patient received
a thorough explanation of the study’s purpose and of all the
procedures involved and provided written informed consent
before enrollment. Approval for this research was granted
by the Committee [or the Protection ol Human Subjects of
each hospital.

Tnformation about patients’ ocular findings was collected
from their physicians, and information about their general
health and HR-QOL through survey questionnaires. Infor-
mation on“ocular findings collected from- patients’ physi-
cians' included " (1) decimal visual acuity at enrollment
(corrected and uncorrected), (2) refraction, (3) type of cata-
ract, (4) administration of medical (reatment for calaract
(such as eye drops or oral medication), (5) past history
ol ocular disease, and (6) ocular comorbidity. In addition,
the physicians concurrently handed out the survey ques-
tionnaires to the patients. The questionnaires were the
Japanese versions of the VFQ-25 and the SF-8, and a ques-
tionnaire on the patient’s state of health and health events.
The Japanese versions of VFQ-25 and SF-8 were developed
by Fukuhara et al..," and their validity and reliability have
been verified.”" Items on the health events questionnaire
included past history of systemic illness, the presence of
systemic illness (comorbidity) currently being treated, and
the number of falls or traffic accidents in the previous year.
The patients filled in the questionnaire a home and returned
it by post.

This study.was a prospective cohort study in which data
were collected three times, once each in the first, second,
and - third years. of the: patient’s  enroliment. We received
information on the ocular findings from the patients’ physi-
cians once a year, and inn the event that a patient had surgery,
information: on the surgery was. collected. We also: sent
questionnaires to the patients in' the first; second, and third
years of enrollment to collect information on their general
health-and HR-QOL. The significance of this study is its
mnclusion of evaluations of disease and medical intervention
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Table 1. Demographics of surveyed patients
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Table 2. Ocular comorbidity in cataract patients

Cataract patients enrolled in the study (n = 439)

Age (years), mean = SD (range)
Sex, 1 (%)
Male
Female
Best-corrected visual acuity
Better eye.n (%)

73.0 £ 7.1 (60-92)

126 (28.7)
313 (71.3)

=1.0 298 (67.9)
0.7-0.9 109 (24.8)
<0.7 32(7.3)
Worse eye, n1 (%)
21.0 175 (39.9)
0.7-0.9 166 (37.8)
0.5-0.6 58(13.2)
<0.4 40 (9.1)

from the perspective of both patients and physicians. The
study, however, is ongoing, and we here report only the
findings al enrollment and an analysis of those lindings.

Results

Of the 439 patients who enrolled in the study, 126 were men
and 313 women. Their age ranged from 60 to 92 years, with
the average age being 73.0 £ 7.1 years.

Table 1 presents the distributions of visual acuity in the
better and worse eyes of the patients. Some patients had
ocular comorbidities. as we describe later, and thus the
cause of a decline in a patient’s visual acuity was not neces-
sarily cataractl. The participants in this study were cataract
patients who had no plans for surgery. Accordingly, the vast
majority of the patients—407 (92.7%)—presented with a
visual acuity of 0.7 or higher in their better eye; and 298
patients (67.9%) presented with a visual acuity of 1.0 or
higher.

Regarding medical treatment for the cataracts (such as
eye drops or oral medication), none of the patients were
receiving oral medication,-but 53.5% of the patients were
receiving pirenoxine eye-drops-and 7.3% were receiving
glutathione eye drops.

Table 2 shows participants’ ocular comorbidities. Two
hundred forty-three patients (55.4%) had coexistent eye
disorders other than cataract. The participants in this study
were mainly patients with unoperated cataract who visited
regional general hospitals rather than clinics. Although we
excluded patients who planned to undergo surgery or laser
treatment for ocular comorbidity, the number of paticnts
with ocular morbidities indicates-that the study participants
mcluded patients: who' visited: those hospitals not solely
because of cataract but often because of the coexistent eye
disorders. The main ocular comorbiditics were anterior
segment eve disease (24.8%), vitreoretinal disease (14.4%),
and glaucoma (11.4%):

Table 3 shows the participants’ systemic comorbidities.
Three hundred forty-two patients (77.9%) were currently
regularly visiting doctors of other departments or other

Anterior segment 109 (24.8)

Dry eye 102 (23.2)
Other 7(1.6)
Vitreoretinal 63 (14.4)
Diabetic retinopathy 23(5.2)
Macular degeneration 13 (3.0)
Epiretinal membrane 10 (2.3)
Branch vein occlusion 5(1.1)
Other 12 2.7)
Glaucoma 50 (11.4)
Primary open-angle glaucoma 21 (4.8)
Normal-tension glaucoma 17 (3.9)
Angle-closure glaucoma 921
Other 3(0.7)
Others 47 (10.7)
None 196 (44.6)

Values are 11 (%).

Table 3. Comorbidity in cataract patients

Hypertension 189 (43.1)
Diabetes mellitus 103 (23.5)
Musculoskeletal probiems 59 (13.4)
Endocrine disease 37 (84)
Gastrointestinal disease 35 (8.0)
Cardiovascular disease 33(75)
Collagen discase 21 (4.8)
Kidney disease 12 (2.7)
Respiratory disease 12 (2.7)
Other 33(7.5)
None 97 (22.1)

Values are 1 (%).

hospitals for some systemic illness, and the average number
of comorbid diseases per patient was 1.22 + 1.00, ranging
from 0 to 4. Of the 342 patients undergoing some outpatient
treatment for their comorbidities, 81 (23.7%) answered on
the survey that they had difficulty visiting hospitals and
receiving treatment owing to their visual impairment.

In the previous year, 74 patients (16.9%) had experi-
enced a fall, and of those, 32 (43.2%) answered that their
visual impairment may have triggered the fall: Of those 74
patients, 31 (41.9%) needed to receive outpatient treat-
ment, and seven (9.5%) inpaticnt treatment. Fourteen par-
ticipants (3.2%) had been in a traffic accident in the previous
year, but only one (8.3%) answered that visual impairment
might have caused the accident. Although we analyzed the
influence of the visual acuity in both the better-secing and
worse-seeing eye of the participants on health events; there
was no: statistically significant relationship between visual
acuity and health events (P > 0.05, Mann-Whitney U test).

The VFQ-25 scores ol the. participants are shown in
Table 4. The scores were calculated for various subscales.
Only 131 participants (29.8%) answered. the part of the
questionnaire about driving; as the others did not drive. The
patients’ average VFQ-25 subscale scores, other than those
for general health, were generally good, between 70 and 90.
When the patients were divided according (o the presence
or absence of ocular comorbidity. there were statistically
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Table 4. VFQ-25 subscale scores of cataract patients with and without ocular comorbidity

Total Ocular comorbidity (-) Ocular comorbidity (+)
Subscale (n = 439) (n =196) (n = 243) P value
General health 554+163 7.8 £ 16.0 534+ 163 0.003
General vision 710+ 131 734 £12.5 69.0 +£13.2 0.001
Ocular pain 80.9 1 8.2 835+ 17.0 788 1 189 0.007
Near vision 75.0 £ 14.8 76.4 £ 14.8 739+ 147 0.018
Distance vision 783+ 14.9 79.7 £ 14.8 771+ 149 0.064
Vision-specitic:
Social functioning ®3.5+ 135 86.6 + 13.84 84,7+ 13.2 0.060
Mental heaith S1.3+179 837+ 16.8 79.3 £ 18.6 0.006
Role difficultics 832+ 16.8 87.0+ 16,0 837+ 174 0.036
Dependency 90.0 £ [3.6 91.7 £ 15.2 88.8 £ 158 0.029
Driving” 735+ 256 80.1 + 189 67.2 £29.5 0.009
Color vision 899+ 133 90.4 + 13.0 895+ 136 0.531
Peripheral vision 73.0 £ 20.6 742+ 208 72.1£20.5 0.280

“Driving subscale score was obtained from only 131 (29.8%) participants, as the others did not drive.

Table 5. VFQ-25 subscale scores of cataract patients with and without systemic

comorbidity
Total Comorbidity (-) Comorbidity (+)
Subscale (n = 439) {(n=97) (n = 342) P value
General health 554 +£16.3 615+ 177 53.6 £ 155 0.001
General vision 71.0£13.1 730+ 14.1 702+ 12.7 0.004
Ocutlar pain 809+ 182 82.6+ 184 S04 £ 181 0.177
Near vision 750+ 148 77.3% 139 743 £ 15.0 0.044
Distance vision 783+ 149 789 +14.7 781 £15.0 0.517
Vision-specific:
Social functioning 855 £ 135 86.1+ 135 8§54 £ 135 0.587
Mental health 8§1.3+179 84.6 £ 173 80.3 £ 180 0.015
Role difficulties 85.2 £ 16.8 88.0+18.2 S4.4+164 0.007
Dependency 90.0 £ 15.6 91,7+ 175 89.6 £ 15.0 0.039
Driving” 735 +25.6 73.8+£259 734 %257 0.891
Color vision 899+ 13.3 91.7+ 134 89.4 + 13.2 0.099
Peripheral vision 73.0 £20.6 753+ 189 724 +£210 0.201

“Driving subscale score was abtained from only. 131 (29.8%) participants, as the others do not

drive:

sighificant ditferences ' scven of 127 VFQ-25 subscales
(P < 0.05, Mann-Whitney U test). When the patienis were
divided according to the presciice or abscnce of systemic
comorbidity, the differences were also statistically signifi-
cant in seven of 12 VFQ-25 subscales (Table 5; P < 0.05;
Mann-Whitney U test).

Figurc | shows the results of VFQ-25 scorces classificd
into three groups according to the presenting visual acuity
of the bétiersceing cye and into a fourth group on the basis

of the visual acuity of both eyes: less than 0.7, between 0.8

and 0.9; 1.0 or highcr, and 1.0 or higher in both cyes. The
differences in subscale scores other than ocular pain and
color vision werc statistically significant (P < 0.05, Kruskal
Wallis test). Figure 2 shows the results of VFQ-25 scores
classified into four groups according to the presenting visual
acuily of the worse-seeing eve: less than 0.5, between 0.5
and 0.6, between 0.7 and 0.9, and 1.0 or higher. The differ-
ences in: the subscale scores. other than those for general
health; ocular pain; and color viston, were statistically:sig-
nificant (P < 0.05, Kruskal Wallis' test). We also analyzed
the relationship between the VFQ-25 subscale scores and
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Figure 1. Mean VFQ-25 subscale scores in groups divided according
to visual acuity in the better-seeing eye. B visual acuity (VA)Y < 0.7:
0. 0.8« VA < 0.9, @, VA 2 1.0: . VA 2 1.0 in both eyes. The dif-
ferences in subscale: scores, other than: those: for: ocular pain: and
color vision, were all statistically significant (P < 0.05, Kruskal Wallis
test),
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Table 6. SF-8 subscale scores of cataract patients with and without ocular comorbidity

Ipn 1 Ophthalmol
Vol 53: 470-476, 2009

Total Ocular comorbidity (-) Ocular comorbidity (+)
Subscale (n = 439) (n=196) (11 =243) P value
Physical functioning 482 £ 7.1 498£7.0 46.8 £ 6.8 0.001
Physical role 471263 48.0£5.7 46.4 £ 6.6 0.009
Badily pain 46.9+76 47768 46.3 £ 8.1 0.086
Social functioning 481 £ 85 492 +£82 473+ 8.6 0.017
General health 498638 S1O+63 48.8 £ 6.8 0.001
Vitality 473 +84 47782 469+ 85 0.278
Emotional role 499+ 6.5 505 +0.5 493 £ 6.5 0.063
Mental health 485468 492 +58 48.0+ 74 0.122
Physical component summary 45774 469+ 6.7 447+ 78 0.003
Mental component summary 492 £ 04 497+ 6.3 489165 0.132

Table 7. SF-8 subscale scores of cataract patients with and without systemic

comorbidity
Total Comorbidity (=) Comorbidity (+)
Subscale (n = 439) (n=197) (n=342) P value
Physical functioning 482 7.1 50.7+£74 474 %68 0.001
Physical role 471 £63 493 £5.6 465+63 0.001
Badily pain 469+ 7.6 49.1 270 463 +£7.6 0.001
Social functioning 48.1 £ 8.5 51,188 472+82 0.001
General Health 498+ 6.8 5L6£65 493 £ 6.7 0.002
Vitality 473+ 84 494+79 46.7+£ 84 0.002
Emotional role 499+ 6.5 51664 494+ 64 0.001
Mental health 485+ 6.8 495+ 75 483 % 6.6 0.004
Physical component summary 457+ 74 485+6.7 449+ 74 0.001
Mental component summary 492464 50263 49.0+ 064 0.035
100 between 45 and 50. When the patients were divided accord-
ing to the presence or absence of ocular comorbidity, there
80 were statistically significant differences in physical function-
o ing; general health, and the: physical component summary
g 60 (P-< 0.05, Mann-Whitney U test). When they were divided
§ according to the presence or absence of systemic comorbid-
g ity; there were statistically significant dilferences in all SF-8
> subscales; including: the' physical component and mental
by component: summaries: (Table 7. P'< 0.05, Mann-Whitney
: U test). We also analyzed the SF-8 scores by classitying the
0 participants into four groups according to the visual acuity
&@ \&9& 3@6‘ & & .oé(&’ S v @a& \S\.‘,\& @o*‘ of the better-s.ee'ing eye ot (?f the \A.zorse-seeing eye. but we
OISO 00&?’ & & @0& & & & & &@\ found. no statistically signilicant differences in any ol the
& & ERE NS & subscale scores (P > 0.05. Kruskal Wallis test).

Figure 2. Mean VFQ-25 subscale scores in groups divided according
to. the. VA of - the worse-seeing eve. B, VA < 0.5 O, 0.5 < VA < 0.6
@ 0.7 < VA < 09: 0, VA 2 1.0: The differences in subscale scores,
other than those for general health; ocular pain; and color vision; were
all statistically significant (P < 0.05; Kruskal Wallis test).

the type of cataract, but found 1o statistically significant
relationships - between them' (P> 0.05;: Kruskal Wallis
fest).

The participants’ SF-8 scores are shown in Table 6. The
SE-§ scores. including: the: physical component summary
score and the mental’ component summary-score, were all

Discussion

This study evaluated the HR-QOL of over 400 patients with
unoperated cataract using the VFQ-25 and SF-§ and:also
investigated their comorbidities and health events such as
falls ‘and traffic accidents: This study’s design:is unique in
that it-includes not only physician-based outcomes such:as
ophthalmological ‘examination findings but: also: patient-
based outcomes; with assessment of the disease fromthe
patients’ perspectives. This paper reports the baseline data
analysis of this:3-year prospective cohort study.
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The question needs to be addressed as (o whether the
participants of this study arc represcntative of cataract
patients in general in Japan. Since the patients enrolled in
the study had no plan for cataract surgery, the severity of
the disease in many of the enrolled patients might be under-
stood to be relatively modest. In fact, the visual acuity of
the belter eye of the participants was relatively good—0.7
or higher in 92.7% of the participants and 1.0 or higher in
67.9% of the participants. In addition, many of the partici-
pants were paticnts at regional genceral hospitals rather than
at clinics, and more than half of them (55.4%) had ocular
comorbiditics, and a notable 77.9% had systemic comor-
bidities. These findings are in part due to the clderliness of
the participants. but also indicatc that paticnts who visited
hospitals for coexistent eye disorders or systemic comor-
bidities, or both, rather than for cataract, were included.
The present study shows that the presence of ocular comor-
bidity or systemic comorbidity had a significant impact on
HR-QOL as assessed by the VFQ-25 and SF-8. Despite
such problems, no study so far has been conducted in Japan
that so extensively investigates the HR-QOL and health
eventls of so many cataract patients, and. therefore, we
believe the study to be of significance.

Regarding HR-QOL, the baseline data in this study did
not reveal significantly low scores on either the VFQ-25 or
SF-8. The participants’ physical component summary scores
and the mental component summary scores on the SF-8
were 45.7 £ 7.4 and 49.2 + 6.4 respectively, which are higher
than the scores of 41.0 and 46.2, respectively, for patients
with visual impairment in both eyes (betler-eye visual acuity
< 0.5) reported by Chia et al." The VFQ-25 subscale scores,
other than those for general health. were between 70 and
90, which- are higher than those of preoperative cataract
patients reported by Oshika et al.” These findings may indi-
cate that the visual acuity of the participants in this study
was comparably: good despite cataract or coexistent eye
disorders. The HR-QOL of patients: with- ocular disease
depends mainly on visual acuity."” The results of this study
also: showed “that- when  the participants were classified
according to'visual acuity in the better-seeing or the worse-
seeing eye; the VEQ-25 scores were reduced in accordance
with the decline in visual acuity.: Unlike the VFQ:=25; which
is‘specialized for ocular disease, the' SE-§ is'a survey that
assesses general HR-QOL and therefore may not be suffi-
ciently sensitive to-evaluate ocular diseases.

Reduction in HR-QOL among the study participants
was not significant. However, the survey of health events
indicated that visual limitation ‘due to cataract affected
patients” daily lives because 23.7% of the patients receiving
treatment for their comorbiditics answered that they had
difficulty: in visiting thé¢ hospital and receiving: (reatment
owing to their visual limitation. In the West, visual impair-
ment is a risk factor for falls and associated hip fractures,”’
but the risk is reduced-in patients who undergo surgery lor
their cataracts.'” Among this study’s participants. 74 (16.9%)
experienced a fall in'the previous year, and 43.2% of (hose
reported that their visual limitation’ may have caused: the
fall. In the United States. where more older adults- drive,

visual impairment due to cataract is a cause of traffic
accidents."""" In Japan, however, a smaller number of older
adults drive, which perhaps accounts for the linding that
only 14 of the present study’s participants had had traffic
accidents, and all except one answered that the accident had
nothing to do with their visual ability.

This is an ongoing prospective cohort study in which the
same participants have been under observation for 3 years.
I the participants’ visual acuily becomes impaired because
of progression of cataract during the period covered, we can
expect a decline in their HR-QOL or an increase in health
events. Conversely, if the patients undergo cataract surgery
during the period covered, their HR-QOL may improve
or health events decline. By examining cataract {rom the
aspect of HR-QOL, we believe that we can assess the impact
of cataract and cataract surgery from a sociomedical
perspective.
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Appendix

The Cataract Survey Group of the National Hospital
Organization of Japan

The following individuals participated in this study.

Clinical Sites

National Hospital Organization Sendai Medical Center,
Sendai, M. Noro, M. Uematsu, Y. Meguro; National Hos-

Jpn J Ophthalmol
Vol 53: 470-476, 2009

pital Organization Chiba Medical Center., Chiba, H. Negishi,
A. Hayashi; National Hospital Organization Disaster
Medical Cenler, Tachikawa, H. Terada; National Hospital
Organization Tokyo Medical Center, Tokyo, T. Katsuta, K.
Fuyjiike, S. Hatou; National Hospital Organization Tokyo
Hospital, Kiyose, H. Yamada; National Hospital Organiza-
tion Nagoya Medical Center, Nagoya, H. Hirose, K. Tourg;
National Hospital Organization Kyoto Medical Center,
Kyolo, M. Yamamoto, N. Yoshida, N. Kawagoe: National
Hospital Organization Osaka Minami Medical Center,
Kawachinagano, C. Kameda, K. Sada, A. Oura; National
Hospital Organization Osaka National Hospital, Osaka, Y.
Otori, Y. Saito, Y. Sakamoto; National Hospital Organiza-
tion Okayama Medical Center. Okayama, K. Ohshima;
National Hospital Organization Kure Medical Center and
Chugoku Cancer Center, Kure, Takehiko Nakamura,
Takahiko Nakamura; National Hospital Organization Zent-
suji National Hospital, Zentsuji, M. Kogiso; National Hos-
pital Organization Kyusyu Medical Center, Fukuoka, H.
Enaida, T. Nagatomi; National Hospital Organization Ure-
shino Medical Center, Ureshino, A. Takehara, S. Kubota,
E. Niiro; National Hospital Organization Kumamoto
Medical Center, Kumamoto, H. Aoki; National Hospital
Organization Nagasaki Medical Center, Ohmura, N
Miyamura, H. Hayashida.

Central Unit
National Institute of Sensory Organs, National Hospital

Organization Tokyo Medical Center, Tokyo, M. Yamada,
Y. Mizuno, G. Hanazono, K. Tsunoda, Y. Miyake.
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