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japanese Pcpuﬁatmn by Cause and Seventy and
" Future ngectmns :
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Katle Ya’ces3 Shlgeru Takano Kensaku Mlyake5 and Hugh R. Taylor"’

V 1Nmfzomzl Instztute of Sensory Organs, Natzonal Tokyo Med:cal Center, Tokyo, Japan
Department of Ophthalmology, Juntendo llnzverszty School of Medzcme Tokyo ]apan
‘ 3Access Economucs Pty I Limited, Bmion ACT Austmlw o
‘ “Tnkano Eye Clinc, Kawasakz ]apan ot p
. *Shozan-kar Miyake Eye Hospztal Nagoya, Japan -
6Melboume School of Populatzon Health The Unwerszty of Melboume Australza ‘

- ABSTRACT

: Purpose To present a comprehenswe estlmate of the total number of people w1th v1sua1e \«
o 1mpa1rment in the adult Japanese. populatlon 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 ]apanese ep1dem1010g1cal surveys census matenal
+ ‘and:official population projections. - : : *

* Results: There were an estimated 1.64 mllhon people with visual 1mpalrment in 2007 in ]apan
- Of these, 187,800 were ‘estimated to be blind. The prevalence of visual impairment in ]apan
increased with age and half of the people with visual 1mpa1rment were aged 70 years or older.
“The 1eadmg causes of visual 1mpa1rment in Japan were glaucoma (24.3%), diabetic retmopathy‘ ‘
(20.6%), degenerative 1 myopla (12.2%), age-related macular degeneranon (]O 9%) and cataract 5
' {7.2%): These five major causes: compnsed three- quarters of all visual 1mpa1rment The preva-
" lence-of visual 1mpa1rment ‘was pro]ected to increase from 1. 3% of the populatmn m 2007 to’ o
+ 2.0% by 2050. ' ‘
~ Conclusions: This comprehenswe study presents the prevalence of total visual 1mpa1rment in the
adult ]apanese populahon The pro]ected increases in the prevalence of visual 1mpa1rment over
~ time reflect the demographxc changes of a dechnmg and aging ]apanese populahon These pro-
‘]ec’clons hlghhght that the burden of dzsease due to v1sua1 1mpalrment and 1mposed on soc1ety 18
‘, ‘ 'hkely to increase.

“KEYWORDS: Burden of disease; Epndemnology, Eye disease; Prevaience V;sual impairment

. Recewed 18 Febmary 2009 ReV1sed 12 ]uly 2009; ) S r gt - e
’Accepted 05 October 2009 o , INTRODUCTION

inorrespondence Masakazu Yamada, MD, Division for Vision
Research, National Institute of Sensory Organs, National Tokyo It is well known that prevalence and causes of
Medical Center, 2-5-1 Higashigaoka, Meguro-ku, Tokyo 152-8902, visual impairment change over time and across

Japan. E-mail: yamadamasakazu@kankakuki.goJp regions.® Several environmental factors such as
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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 demograph1c compbsmo
of the Japanese population, principally reflecting low
rthrates and an aging of society. rding to'stat

tics compiled by the Ministry of Internal Affairsand
 or ol s sification" of Diseases, Injuries and Causes of Death

Communications, the elderly (aged

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 pro]ected to further B

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 1mpa1rment is reported to be ~higher among
the elderly.” It is also estimated that demographm“
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 ]apan by age, gender, severity
and cause based on input from Japanese epidemio-

logical surveys, census matenal and official popula-
tion projections. Prevalence was estlmated for the total

number of the visually impaired in ]apan as of 2007,
and future prevalence estimates were based on pro-

jected demograph1c changes. Although this study is
based on secondary data, it is considered ‘

as it draws together the results of several epldenuologx-fl' o
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 Umted States criteria

© {20%‘0 lnfbrmaUK, ld
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fthe sphts between the causes of vis
" were based on data from Mlmstry of Health Labor,
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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-seemg eye. The

10% Revision of the WHO International Statistical Clas-

(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 207400 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 optlc neuropathy, retinitis pigmentosa, other
‘retinal disorder, traumati¢ injury, congenital anomaly,

cortical blindness, and corneal: opac1ty Intotal, 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
Wprevalence of visual impairment in ]apan all surveys
. provided Valuable input,

Following extensive analys1s of the epldemlologlcal
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 constructmg these individual datasets the overall
total by age was based on Iwase and’ "ssoc1ates“ and
1 impairment

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. Wrhere
data on prevalence by gender were not available, the
gender ratios by cause from Nakae and assocu:xtes22
were applied. o



52 M, Yamada et al. .

TABLE 1 Japanese prevalence sources and off1c1al database sources used m the study

Epldemlologlcal Studies

+ Years-and locanon

~Popu1ation

‘Prevalence of main causes

Authors. ‘ :
Iwano - :1997—2000 A1ch1 " 2263, 40~79 years - - -visual impairment: blindness 0.18%, low:vision:.
S . o _— o 163% (ULS. criteria), - - . S
Iwa$¢“ et ::2000—2001 Ta]nm “ 3021, <40 years. . . visual impairment: bhndness O 14%, low vision .
o T o 098% (US. crxtena)
Yamamoto12 L 2000—2001 Ta;nm o . 3021,<40years . glaucoma: 5.0% (male 5.0%, female5 0%)
M1yazak1‘3_ 1998, H1sayama \ . 1637,40-79 years “_,dlabenc retinopathy: 2.3% N
jeMAr ,1998 multz hospltals survey . 12821,<20years diabetic retinopathy: 23. 3% (male 22 8%, female .
o - L ‘ , ~ 23.8%)in diabetic : \
Miyazaki's '1998 and "2003,Hi5ayaméy - " 1482,40-79 years ARMD (S—year méider\ce) 0.8% for late ARMD o
R R FE EAL S SR REE (malel9%,female02%)
Oshima® "~ #1998, Hisayama -~ T 1486 40-79 years " ARMD: O 87% for late ARMD (male 1 7%, female
SRR L 033%) - 3
Yuzawa'’ -7 1994, multi hospltals survey " 6878, <50 years o ARMD:Q. 53% for late ARMD (male 0. 53%, female
S e i | L 020%) | |
Sasaki® . . 1995 Noto,. Hokkaldo Okmawae . ‘2521,340 years - i :.cataract (grade 111%): 174% in 60' 28 2%:in 707 .
. e s ©.....59.9%in 80 years . .
Sasak1”. ' . 1995, Notq, Hokkax_dq, kaawa; 1615, <40 years - any cataract: 58.1% m 60/, 772% m 70’ 85 5% mn80"
. D ; - years
Shimizu®  _1997‘,—‘2:000, Aichu 2168, 40-79 yea{e o all myopla 2. 0% (male 45.7%, female 38 3%),

Matsumura®

© 1984-1996,Nara

9420,12-17 years

' ugh myopia: 0.6% (male 0.5%, female 0. 6%).

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 (Iapanese cntena) by
. TRty ’ A age gender, and causes
* main causes: glaucoma 20.7%, diabetic retmopathy
+19.0%, RP-13.7%, ARMD 9:1%, degenerahve myopxa
. 7.8%, and cataract 3.2%
Official Databases
Sources Years Data Description
NHLwW? 2004 legal blindness - numbers of legal blindness (]apanese cr1tena) by
) ) ) (Japanese criteria) age seventy, and cauises
MIAC* 2007 census data 2007 census estimates based on 2005 populatxon
. SR census data for Japan ‘
NHLW9 2006 populaﬁon : populatxon projections over time (2006-2055) for -
projections. Japan - ¢+

JCMA'= ]apanese Clinical Medicine Association; ARMD =age-related macular degeneration; RP = retinitis ngmentosa

NHLW =

Ministry of Health, Labour and-Welfare, Japan; MIAC = Minstry of Internal Affairs and Communications, Japan

*grade 11l cataract was defined as advanced lens.opacity with deterioration of visual acuity, by the Japanese Co-operative Cataract .
Epldemxology Study' Group

Prevalence estlmates by age gender, severlty 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 -

V1sual 1mpa1rment 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

IBGHTS L

'.:2007 and for. the years to 2050 was calculated as the
~sum of low vision and blindness.

The guidelines of the World Meduéakl‘ Assoc:lanon
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 nnpalrment is highly correlated -~
with age for both males and females, half of those visu-
r and those aged 60°
or older accounted for 72% of‘the total number of the

ally impaired were aged 70 or ol

visually 1mpa1red

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 retmopathy, however, prevalence of visual =
parrment due to ARMD was higher for men and was.

higher for women due to cataract.

Figure 2 presents the prevalence of visual i 1mpa1r-
ment by cause and seventy according to low vision
and blindness. As the majority of the people with
visual 1mpa1rment 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 bhndness
" wds greater than for low vision, indicating that dis-
. eases that have no effective treatment, such as optic

neuropathy, retinitis p1gmentosa 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 blmdness (SO 1in the better-seemg eye) and all'visual 1mpa1rment (<O 51n the

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

) . Blindness e 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 ©5200(006%) 4,800 (006%) 10,000 (0 06%) 45,000 (056%)  42,000(0.53%)" 87,000 (0.55%)
50-59 715,100 (0.16%) 13,900 (0:15%) 29,000 (016%) 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%) 245000 (3.55%) 509,000 (4.08%)
80< 19,200 (0:81%) 17,800(0.37%) 37,000 (0.52%) 167,000 (710%) 155,000 (3.24%) 322,000 (4.52%)
Total 97,500 (0.16%) -* ' 90,300°(0.14%) © ©' 187,800 (0.15%) Jsso;ooo (1:37%) ~ 787,000(1.20%) 1,637,000 (1.28%)

TABLE 3 Prevalence and number‘of all visual 1mpa1rment (<O 5in the better-seemg eye) by cause and gender in ]apan, 2007

Male ‘Female: . . Total .
Cause Number Prevalence Number. ,rPrevalence i 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 76,000 012% 122,000 . 019% - - 198,000 016%. .
ARMD. .. 125,000 0.20% 53,000 0.08% - 178,000 . 0.14%
Cataract - 45,000 - 007% . - . 73,000 0.11% - 118,000 0.09% -
All others © 258,000- - 041% .+ = 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- degeneratxor\

© 2010 Informa UK; Ltd.
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FIGURE 1 Causes of all v1sual 1mpa1rment by gender 1n ]apan, 2007 ARMD Age-related

‘ gtzhgg/s o glaucoma‘
D70

27. 6%

cataract )
h 9, ¢ K
0 % iabetic:

T ARMD

o 4 : o,
11.6% degenerative 21.9% cataract b
: o 0.6%  ~ARMD degenerative
myopia R ! 5.5% A
121% i R . FE . 2.070 . ~imyopia
S A ~~ 129%

; FIGURE 2 Causes of V1sua] 1mpa1rment by seventy in ]apan 2007 ARMD Age—related
macular degenerahon

+ & blindness

# low:vision

1;,nufhbe‘r of affeqted "beoplej(miilion) ¢

2007 2010 . 2020 . 2030 . 2040 2050
- calendar year

FIGURE 3 Number of all V1sual lmpazrment by seventy, 2007-2050.

DISCUSSION S sis of Japanese epxdemmlogmal data, census material

0 and population projections. It was. estlmated that

In the current study, ‘the prevalence of visual 850,000 males and 787,000 females (1 637,000 in total)
1mpa1rment was calculated following extenswe analy- were visually 1mpa1red in ]apan in 2007 Of these,
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98,000 males and 90,000 females (188,000in 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 num eople certified
as visually impaired.” Our estimation is con31dered to
be appropriate, because differ
define visual impairment.
by Nakae, significant numbers of the
certified even though they met the cr
impairment under Japanese welfare I revalence
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 st conducted in other
nations.™® The discrepancy may be explamed by the.
significant differences in prevalerice of ARMD between
males and females observed in our study The relatively
low prevalence of cataract'as a cause
ment in our study may be of ,s1gmf1cance, 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 wete 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 al
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 Pro]ect and the Blue Mountains Eye Study.*s
The reason for hlgher prevalence of ARMD for men

for visual

©.2010 Informa UK, Ltd.
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~_ notable feature:
.-~ was that high 1
“among younger Japanese women.?!
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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-
as a major risk factor for ARMD. 162627
] demographlc features of idio-

poidal choroidal vasculopathy, a subtype
of ARMD, are reported*to vary in different ethnic

_groups.® Idiopathic polypmdal choroidal vasculopa-
~ thy, which ism

common in Japan than in Western
countries, predominantly affects men.®®® This may
also partly explam 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-

8 _‘elatlvely high prevalence of degen-
a major cause of low vision has been
in Whlte persons, higher prevalence of
inese, Japanese, Middle Eastern,
been reported.” An additional
the Iapanese epidemiological data
s of myopia were more prevalent

‘or Jewish desceh

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 1n Japan, it only accounted for 10.5% of
blindness. It still remamed however, to be the second
Ieadmg single cause of visual impairment in Japan
in both categories of seventy 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 Wlth dlabetes 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 m]ury,
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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. dlseases under,

thlS category, and therapeutic developments for these

intractable optlcal diseases and: enhancement in 1ow
vision careare needed.®! -+ o o : Tl

“In"this’ study, ‘prevalence pro]ecnons of Vlsual
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. O%) by 2 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. A's 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.

ACKNOWLEDGMENTS

This study was supported by the grant from National
Hospital Organization in Japan and the grant from
the Japan Ophthalmologists Association. Assistance
was provided by Professor Akira Murakami from the
Department of Ophthalmology, Juntendo University
School of Medicine, and Professor Shunichi Fukuhara
from the Department of Epidemiology and Health
Care Research, Kyoto University.

Declaration of Interest: The authors have no pro-
prietary interest in any materials mentioned in this
article.

REFERENCES

1  Tielsch JM, Sommer A, Witt X, et al. Blindness and visual
impairment in an American urban population. The Balti-
more Eye Survey Arch Ophthalmol 1990;108:286-290.

2. Klein R, Klem BEK, Linton KLF, et al. The Beaver Dam Eye
Study Visual acuaty. Ophthalmology 1991;98:1310-1315.

SN

- Taylor HR, Livingston PM, Stanislavsky YL, et al Visual
- .impairment in Austraha: distance visual acuity, near vision,

and visual field findings of the Melbourne Visual Impair—
ment Project. Am J Ophthalmol 123;328-337.1997.-

-+Klaver CC, Wolfs RC, Vingerling JR, et al. Age-specxﬁc prev-

...alence and causes of blindness and visual impairment in an
»older population: the Rotterdam Study Arch Ophthalmol

10

11.

12.

13.

14.

15.

16.

17

18

19.

20

21

- :116;653-658:1998.
.‘Foran S, Wang JJ, Mltchell P Causes of v1sua1 nnpan‘ment
:in two older population cross-sections: The Blue Mountains

Eye Study. Ophthamic Epidemiol 2003;10:215-225.. .-

- Congdon N, O'Colmain B, Klaver CC, et:al. Causes and
prevalence of visual impairment among adults in the United

States. Arch Ophthalmol 2004;122:477-485. .

: Wong TY, Loon S-C, Saw, S-M.. The epxdenuology of age related
- - gye diseases in Asia. Br ] Ophthalmol 2006;90:506-511.

LiZ, Cui H, Liu P, et al. Prevalence and causes of blindness
and-visual impairment among the elderly in rural southern
Harbm,:China. Ophthalmic Epidemiol 15;334-338:2008.
National Institute of Populaton and - Social Security
Research, Ministry of Health, Labour and Welfare. http-//
WWW.1PSS.g0.Jp

Iwano M, Nomura H, Ando F, et al. Visual acuity n a
community-dwelling Japanese population and factors
associated with visual impairment. Jpn ] Ophthalmol
2003;48:37-43.

Iwase A, Araie M, Tomidokoro A, et al. Prevalence and causes
of low vision and blindness in a Japanese adult population.
The Tajimi Study Ophthalmology 2006;113 1354~1362.
Yamamoto T, Iwase A, Araie M, et al. The Tapmu Study
Report 2 Prevalence of primary angle closure and second-
ary glaucoma 1n a Japanese population. Ophthalmology
2005;112.1661-1669.

Miyazaki M, Kubo M, Kiyohara Y, et al Comparisons of
diagnostic methods for diabetes mellitus based on preva-
lence of retinopathy 1n a Japanese population: the Hisayama
study. Diabetologia 2004;47 1411-1415.

Japanese Clinucal Medicine Association Study Group. The
Study on Diabetic Neuropathy Report 3. Retinopathy, neph-
ropathy, complications. Nippon Rinsho Naika Ikai Zassh
(in Japanese) 2001;16:383-402

Miyazak: M, Kiyohara Y, Yoshida A, et al The 5-year inci-
dence and risk factors for age-related maculopathy i a
general Japanese population. the Hisayama study, Invest
Ophthalmol Vis Sci 2005;46:1907-1910

Oshima Y, Ishibashi T, Murata T, et al Prevalence of age
related maculopathy in a representative Japanese popu-
lation. the Hisayama study Br ] Ophthalmol 2001, 85:
1153-1157

Yuzawa M, Tamakoshi A, Kawamura T, et al. Report on
the nationwide epidemiological survey of exudative age-
related macular degeneration in Japan. Int Ophthalmol
1997;21-1-3

Sasaki K, Kopma M. Population based cataract epidemio-
logical surveys utilizing a photodocumentation system. Doc
Ophthalmol 1995;88:277-283.

Sasaki K, Ono M, Aoki K, et al. Cataract epidemiology
survey n the three climatically different areas in Japan.
Prevalence of cataracts and types of lens opacification. Nip-
pon Ganka Gakkai Zasshi. (in Japanese) 1995;99:204~11.
Shimizu, N, Nomura, H, Ando, F, et al. Refractive errors
and factors associated with myopia i an adult Japanese
population. Jpn ] Ophthalmol. 2003;47:6-12

Matsumura H Hira1 H. Prevalence of myopia and refrac-
tive changes in students from 3 to 17 years of age. Surv
Ophthalmol 1999;44:5109-5115.

Ophthalmic Epidemiology



220

23

24.
o and” Commu‘rucations«

25.

* Prevalence and Causes of Visual ImpairmentinJapan 57

Nakae K, Masuda K, Senoo T, et al. Aging society and eye
disease, a recent epidemiological study on underlying dis-
eases. responsible: for’ visual 1mpa1rment Geriat Med (in
Japanese) 2006;44:1221-1224. :

National Commuttee of Welfare' for the Blmd in Iapan, Min-
1stry-of Health, Labour and ‘Welfare. Persons with visual
impaifment in Japan. the 2004 Edition: Tokyo, Japan; 2006.
The Statistics Bureau and the Director-Genéral-for Policy
Plarming (Statistical Standards), Ministry of Internal Affairs
http / /www stat.go ]p / enghsh/
data/index.htm" -
Klein BE, Klein R, Linton KL Prevalence of age-rela*ﬂd

- lens opacities in-a population. The Beaver Dam. Eye Study

26:

Ophthalmology 1992;99:546-552. -

- Klein R, Klein'BE, Linton KL, et al The Beaver Dam Eye

Study: the relation of age-related maculopathy to smokmg

* -Am ] Eprdemiol 1993;137:190-200.
27.

Christen' WG; Glynn ‘R], Manson-JE; et al. ‘A prospechve

“study of cagarette smoking and risk of age-related macular
. degenerati()n inmen:JAMA! 1996;276:1147—1151. e

© 2010 Informa WK, Ltd.
IGHTE LN

28.

‘Sho K, Takahashi' K,:Yamada H; et:al. Polypoidal chor-

oidal . vasculopathy- incidence, demographic features,
and clinical characteristics. Arch Ophthalmol 2003;121:

1392-13%.

29
30.

| 2006;90:272-27

31

32.

33.

Uyama M, Matsubara T, Fukushlma 1, et al Id ':p;at'hick
polypoidal' choroidal’ vasculopattiy in Iapanese pahents

- Arch Ophthalmol'1999;117:1035-1042. -

Taylor HR, Pezzullo ML, Keeffe JE. The ecbnomlc Ampact»
and cost of visual impairment in Austraha Br] Ophthalmol

Taylor HR, Pe zullo ML ‘Nesbitt S], ‘et al. Costs 'of
interventions"for visual 1mpa,rmem ‘Am ] uyhthalmol
2007;143:561~565.

.Chia E-M,, Wang. ]], Rochychma E et al Impact of bllateral\
! ‘vvxguwal unpairment on health-related quality of hife: the Blue

nvest Ophthalmol VIS Sc1 2004 A45:

iVarma R; Wu']; ‘Chong K, et al' Impact of severity ‘and

- bilaterality of visualimpairment on health-related quahty
.- of life, Ophthalmology 2006;113:1846-1853., .




SECTION EDITOR PAUL P LEI

.MD

Economic Cost of Visual Impairment in Japan

Chris B.iRnberts, BA, BEc, Yoshimune ,Hi;‘at.su.ka,'MD, MPH, Masakazu Yamada, MD; M Lynne Pezzullo, BE¢;
Katie Yates, BSc, BComm; Shigeru Takano, MD, Kensaku Miyake. MD, Hugh R Taylor, MD

Ghisctive: To quanuly the towal economice cost of vi-

sual xmpan ment m }dpan

ﬁ&e%kassiz:: A prevalence- ba@ed approach was adopted -

using data on visual impairment, the national heal th Sys-
tem; and indirect costs (o capture
of visual impairnient in 2007.

Resulis: In 2007, visual impairment aflected more than
1 64 millhon people in Japan and cost around ¥8785 4
bilhon (US $72 8 billion) across the economy, equiva-
Jent to 1.79% of Japan’s gross domestic product. The loss
of well-bemg (years of life lost from disability and pre-
wature mortality) cost ¥5863 6 bilhon (US $48.6 bil-
Lion). Directhealth system costs were ¥1338 2 bilhon (US
$11 1 bullion) Other financial costs were Y1583 5 bil-
lion (US $13.1 lallion), mcluding productivity iosses, care
takers’ costs, and eﬂxuemv losses from welfare pay-
ments and taxes Community care was the largest com-
ponent of other financial costs and was composed of paid

the economic impact

and unpaid services that provide homeand persenal care
to people with visual impairment The findings of this
study are in line wirh those of sumilar studies m Austra-
lia and the United States. - k

Conclusions: Visual impainment imposes substanual costs
on society, particularly to individuals with visual vmpan-

mentand their fanmbies Elommaung orleducmg3 s disabih-
ties from visual imparrment through public awareness of
preventive care, carly diagnosis, more mitensive discase
treatment, and new med .IL.A] technologies could signifi-
cantly improve the quality of Iife for people with visual
imparment and thewr families, while also potentially re-

ducing nauonal health care expenditure and increasing pro-
du;r.l,\/u) mn Japar. The results of this study should pro-
vide a first step in helping policymakers evaluate policy
effects and to prioninze research expenditures.
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United Kmadom

HE COSTS OF VISUAL MPAIR-
ment have been character-
1zed 1n the Umited States,
Australia, and some Euro-
:pcan countries, ncluding the
* Although direct com-
panson of vesulisis difficult hecause of dif-
fering methodologies, these reports show

that visual imparment places a heavy bur-
_den on individuals, families, and society.

ng eye disease and vision loss is

“often driven by an aging population and

social and environmental changes Popu-
lation-based stuches from Austraha, Europe,
and the United States have demonstrated
that the prevalence of visual impairmentap-
proximately triples with each decade of hife
beyond.the age of 40 years.>®

The Orgamzauon for Economit Coop-
eration and Development reported that in
2006, health expenditures 1n Japan ac-
counted for 8 1% of the country’s gross do-
mestic product. Although Japanese health
expenditure was lower than the Organi-
zation for Economic Cooperation and De-

v *lopment average of 8 9%: Japan has one
of the world’s oldLst and longest living
populanons Mmsurlnc the cost of health

- careisessenual for designing hltul(?h{,a} h

financing. .
Rapid economic development, grow-
mg pubhic awareness of reatable eve dis-
eases. and the nauonal medical insurance
system have enhanced prevention and wreat-
ment-of visually impairing condivons in-
Japan However, the economic conse-
quences of visual impairment have not been
documented, apart from some top-dowri es-
timates based on natonal s iansncs Thisis
a timely first study 1o assess the econonuc
unpact of visual impairment m Japan.

This study adopts the prevalence-based cost-
‘ing method used in similar studies for Austra-
ha' and the United States (unpublished data,.

Access Economics, 2006), measuring the
number of people with visual impairment in
2007 and the cost of treating thewr conditons
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