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In the one-way sensitivity analysss, the cost per QALY
was relatively robust against the varying discount rate
or. varying cost (Table 8). Our results did not differ sig-
nificantly when varying the utility gain within the range of

¢
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20
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10

<0.3 0.3to 04t 05to 06tc 0.7t0 0.8to 09t 1.0
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Utility

Fig. 1 Distnibution of preoperative (white bars) and postoperative
(black bars) utihties as measured by the time trade-off method

95% CI observed 1n the study Varying the duration of
alignment, however, resulted 1n substantially increased cost
per QALY

Discussion

To capture  person’s health status 1s not smmple, consid-
enng the multidimensional and multifactorial natures of
QOL ({22-24] Nevertheless, numerous - methods “have
recently been developed to-measure QOL status, mainly
because the importance of evaluation based on the patient’s
perspective has become widely recognized. In the current
study, we used 2 different ‘measures QOL assessment
through survey questionnaires and utility analysis to
quantitatively evaluate' the effect of adult strabismus sur-
gery on patients’ QOL’

This study- used the VFQ-25 and SF-8 as: QOL ques-
tionnares for over 200 surgical cases of strabismus 1n
adults Several investigators have reported the psychosocnal
benefits of corrective surgery for adults with strabismus [1,

Table 6 Preoperative and postoperative utility values, quahty adjusted hfe years (QALYs) gamned by the surgical intervention; yen/QALY, and

$/QALY of the pamcnpants

CS (n = 141) NCS (n = 52) P value Total (n = 193)
Utility - ‘
Preoperative 0.75 + 0.32 0.80 & 025 0271 076 £ 0.31
Postoperative 0.80 =+ 0.30 0.86 + (}20 0108 0.82 £ 0.28
Utility gamed 0.05 £ 0.15 0.06 + 0.16 0.637 0.05 + 0.15
QALYs gained 0.90 + 2.60 125 & 3.59 0.530 0.99 + 2.89
Cost (yen) 119,407 % 25,879 132,398 + 41,851 0718 124,926 & 32,395
Yen/QALY 132,396 + 54,003 106,326 + 34,420 0375 125,630 + 41,728
$/QALY 1,373 + 561 1,103 + 358 0375 1,303 + 434

Results are expressed as mean & SD
CS concomutant strabismus, NCS noncomitant strabismus

P value indicates that there were no statistically significant differences between the CS and NCS groups (Wilcoxon signed rank test)

Table 7 Factors associated with postoperative utility of the participants

Univanate analysis

Multivanate analysis

; \ B Coefficient (95% CI) ro P value B Cbéfﬁcien( (95% Ch) P value
Age —0.005 (~0.007 to -0.00) 0.303 <0.001 —0.004 (—0.006 to —0:001) 0.004
Sex 0.018 (~0.061 to 0.10) 0.033 0.650 0.057 (—0.02 to 0 134) 0.147
Type of strabismus —0.008 (—-0.07 1 0.05) 002 0.787 -0.01F (—0.071 to 0.049) 0.716
Cure grade 0.019 (—0.0t-t0 0.05) 0.095 0.194 0.014 (—0013t0 0.042) 0.303

© VFQ-25 composite score 0.004 (0.001 t0 0.01) 0.187 0.035 0.001 (~-0.003 to 0.005) - 0.679
SF-8 PCS 0.01 (0.005 to 0.02) 0.252 <0.001 0.005 (~0.002 to 0.012): 0.131
SF-8 MCS 0.00 (—0.005 t0 0.01) 0 006 093 ¢ 0.001 (—0.005 to 0.006): 0.791

CI confidence imterval, r Pearson’s product-moment correlation, VFQ-25 Visual Function Questionnaire-25, SF-8 8-Item Short-Form Health
Survey. PCS physical component summary MCS mental component summary
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- -Table 8 Cost-uulity sensiivity analysis

. YewQALY " CS(n= 14]) NCS(n = 52) Total (1 = 193)
* Base case 132396 106326 125630
- Varying discount rate (%) . ’
SO 76628 o 6L1TS. 72:882
S TIest o a4 168,965
Varying costs S B :
-Increased by 25% 165,843 132,398 . ‘ 157,734 .
Decreased by 25% 99,505 79,439 94,641
) Var_ymg utxh(y gam T
Lower 95% CI 207,976 171,759 197,808
. Upper:95% ClL~ 97,407 80,444 92.644
‘Varying duration of alignment (years) ] C
10 355989 289174 . 338,584
20 204,928 166,465 194,908

CS concomitant strabismus, NCS noncomnant strabnsmus CI confi-
(dence mterval

1712] The SF-81sa survey to assess general’ hea]th related
QOL and therefore may not be sensitive enough to eval-
.. uate ocular diseases. Our results, however, confirmed these
previous findings by using standard tools to assess vision-
-associated and general health status: Postoperatvely, all the

VFQ-25 subscale ‘scores and the SF-8 physical and mental

component summary scores showed staustically sigmificant
/1mprovemem ~
‘Another” method adopted in ‘this study was unlity
) assessmem “which summarizes QOL status as a single
number We estlmated the mean utility of strabi smus adults
‘10'be 0.76 & 0.31 by the time trade-off method, which was
- comparable to that previously reported by Beauchamp and
"associates {1 9] The interpretation of this_utility 1s that
patients expecting to hive 10 more years would give up, on
~-an average, 2:3 years of that time to be free from strabis-
mus. Although several methods are available to measure
' :utlllty, the time tr ade—off method incorporates the quantity
of lifetime directly 1nto the unlny measure, which some
researchers ‘believe makes 1t a preferred method of mea-
-surement ‘[24, 251" Thus, the time nade off method 1s
.accepted as a formal method for quannfymg the relative
mpact of a oxven health state or. disease on a patient’s
life [23-271.. :

“Utility assessment by “the tme trade-off method
enables compansons to be made across different medical
conditions For example, the preoperative results from
'surgical patients in-the present study (mean util ity 076)
‘are comparable to those of ophtha]mxc and nonophthalmic
conditions* diabetic’ retmopathy with 20/20-20/25 wvisual
acu)ty in the better‘seemfy eye, 0.86, age-related macular

- degeneration with: 20/20-20/25 visual acuity 1n.the better-
seemng eye, 0 84; umlateral amblyopia ‘with 20/80 m the

. @ Springer
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-amblyopic eye, 0.83; mild stroke, .0.88, moderate post-

myocardial nfarction, (.80,
cancer, 072 [25-27]

We also measured the utility gam associated with stra-
bismus surgery i adults, which was 0.05 on average The
utility gain m our study appears to be smaller than that
reported* by Beauchamp ‘and associates [19]’ (mean utihty
gain 0.12) The reasons for this* discreparicy “are ‘unclear;
however, the result of the cost-utility analysis in our study
(1,303 $/QALY) based on the cost model ‘for strabismus
surgery and the measured utlhty gamn was comparable to that

and early-stage ‘prostate

‘reported by Beauchamp ‘and" associates’ (1,632 $/QALY)
~This is assumed to ‘result from the relatwely low ‘médical

costs 1n Japan when compared to those'in the United: States.

Treatments with an ‘associated incremental ‘cost-utity of

<50,000 $/QALY are generally considered cost-effective
[35-27] Therefore, considenng cost, our study demotistrated
that strabismus surgery i adults 1s ‘very cost-effective.
‘However, the résults of this study faise several ‘issues
One 1s whether the improved utility measured shortly after
surgical “intervention (3 months after the surgexy) can be
sustaned. In the base model of our study, the' utility gain

‘was assumed to last until the énd of the remaining life

expectancy. The effect “of surgical alignment, however,

‘might not ‘be ‘maintained for a lifetime since 15.0% of

patients 1 our study had previous surgery for the correc-
tion of *strabismus ~ Sensitivity analysis ‘revealed that the
cost per QALY ‘was substantially increased when the
duration of alignment was limited to 10 years. On the other

‘hand, Coats and associates [13] réportéd that adults with

strabismus tend to postpone surgical ‘interverition by
19.9 years on average. If the effect of surgical alignment

“were maintained for a ‘long time,” strabismus surgery per-

formed at a younger age would ‘be ‘more cost:effective,

‘given the relatively long life’ expectancy Longiterm post-

operative data are necessary to evaluate the sustainability
of the- utility gain Caunon ‘'should ‘also be exercised as the

* data of strabismus siirgery 1n-adulfs 1 the current study do

not directly translate for strabismus 1 children’ Although

‘several authors reported the social and emotional impact of

strabismus on QOL: in children [30, 31); the cost-effec-
tiveness ‘evaluaton' of “strabismus ‘surgery-“in * children
requires circumspection, considering the dxfﬁcumes n
summarizing their health status °

In conclusion, by using standard tools to assess vision-
associated and general health status, we confirmed the
psychosocial benefits of corrective surgery for adults with
strabismus. Our study concurrently demonstrated that
strabismus surgery 1 adults 1s very cost-effective.
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ABSTRACT.

Purpose The aim of the study was to determme the prevalence and rlsk fac— ;

tors for pteryglum ina populatlon aged 40—74 years Ain Fukuslnma Prefecture, Y tissue that' develops from the bulbar

Japan.

Methods: Of 4185, cmzens of the towns of: Mmamlalzu-macln and Tadann- :

machi, 2312 (55.2%) gave consent to an ocular examination during a health

examination. Pterygiom was diagnosed when a raﬂiallyworiented ﬁlir‘ovas'c’nlari‘
lesion growing over. the limbus-into the cornea was: observed. Eyes with a his--
tory of pterygium excision were also diagnosed with - pterygmm Prevalence‘*

and factors associated with pterygium were investigated.

64.3 = 8.0 years. Gender, age, outdoor job lnstory and. smokmg history were

examined as possible associated factors, but only age was found to be srgmﬁ- r
. ingto age and sex (Moran & Holl WS,
, 1984), geographrcal location (Dete &

cantly associated with pterygium in logistic regressnon analysrs

Conclusion: The preval nce of pterygium was 4. 4% in the study populatlon'

This low rate may be due to the northern. latltude of these towns. Age was
not associated with onset of pteryglum in this study.

Key words: Japanese — population-based study — prevalence — pterygium — nisk factors -

associated with a risk of pterygmm, but gender and cutdoor. job history were exposure (Taylor et al

- tant role in the development
: drseases and a lngher prevalence of

Acta Ophthalmol.
© 2013 The Authors
Acta Ophthalmologica © 2013 Acta Ophthalmologica Scand/nawoa Foundation

dor: 10.1111/a0s.12044

‘ IntrOdiiCtion A

Pterygxum is a trrangular fibrovascular

conJunctw nd grows‘ towards and
over the corneal lit
Delulse 1988) The trssue may reqmre
surgical excision if it affects’ vision by '
encroachmg on the visual axis or
causing 1rregular cornea astigmatism

. (Jaros & Deluise 1988): Many theories
Results: Of the 2312 subjects, 101 (4.4%; 95% confidence interval, 3. 6—5 3%) '

had pterygium in at least 1 eye. The average age (iSD) of the sub;ects was
: " causative mechanism is unknown. The,

have been advanced to explain the
cause of pterygium, but the -definitive

prevalence of pteryglum varies accord—

Dhir 1967), ultraviolet (UV) sunlight ‘_

occupatron (Karar & Horrguchl 1984)
ental factors ‘play an 1mpor-

pterygrum has been reported at. lower '

o latrtudes and m ‘countries wrth hrgh
o uve

" McCarty et al. 2000; Shiroma et al.
2009). However the rate of pterygrum '

exposure (Taylor et al. 1989;

. Acta. OPHTHALMOLOGICA 2013 —_—
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does not always correlate with latitude
(Shiroma et al. 2009), as in the same
area, the effect of UV may vary due
to individual protection and lifestyle
(McCarty et al. 2000). Occupations
and activities with high UV exposure,
such as welding (Karai & Horiguchi
1984) and outdoor work (Cajucom-
Uy et al. 2010), have alsc been associ-
ated with a higher rate of pterygium.
There is also a generally higher preva-
lence in rural regions than in urban
regions (Panchapakesan etal. 1998;
Wong et al. 2001; Gazzard et al. 2002;
Wu et al. 2002; Ma et al. 2007). The
pathogenesis may involve heat, micro-
trauma, a pterygium angiogenesis fac-
tor, chronic inflammation, genetic
predisposition and local eye stimula-
tion by UV, as reviewed by Coroneo
(1993). Previous studies (Shiroma
et al. 2009; West & Munoz 2009; Ca-
jucom-Uy etal. 2010) have also
shown that onset of ptervgium is only
weakly associated with body height,
body weight, hypertension, hyperlip-
idaemia and diabetes meliitus.

The Kumejima Study was the first
Japanese population-based study of
the prevalence of pteryginm (Shiroma
et al. 2009). This study was performed
in the southernmost region of Japan,
and to our knowledge, a similar study
has not been conducted in the adult

population in a northern‘rural region
of Japan. Therefore, the aims of this_

study were to examine ‘the prevalenoe
of and Trisk factors for prerygium in a
northern rural region of Japan and to

compare the results with those found )
in the" Kumejlma Study and in other

populanons

Subjects and Methods
Study pupulation i

The

" Locomotive Syndrome

eases in’ Japanese suwats aged 40-

74 years ‘The ‘subjects were. remdents,
or Tadami-
machi who completed a specxﬁed:‘u
health examination. This examination
is provxded by insurance organizations
such as the National Health Insurance

Society ‘to people aged 40—74 years,:f
who have the appropriate medical
insurance. The objectives of the exami-

of Mmamlaxzu-machl

, respectively
~ remained in the two towns for many -

and
Health Outcome in Aizi Cohort Study .
(Otani et al. 12012) is an ongoing pro-.
spective study of locomotlve drserders,:
health outcomes and common eye dis-

nation are to protect against and
improve metabolic syndrome, which is
strongly associated with lifestyle-
related diseases, and to provide health

guidance to people found to have met-

sbolic syndrome or premetabohc Sy1
drome. The. subjects. of thls study
underwent ‘this examination.

The overall design, survey methods;

and procedures of the study have been
descnbed elsewhere (Otam et al,

2012). Brreﬂy, locomotory ‘and fundu- -

scopic examinations were carried out
only for residents who received an
explanation of this study, gave their
agreement and

and 17 June 2009. The prevalence of
pterygium was examined as part of a

population-based epidemiologic survey.. .

on ocular diseases. A total of 2851

residents of Minamiaizu and 1334 res- ..

idents -of Tadami aged 40-74 years

were invited to participate. The base-:
line participants .(n = 2312) . repre--.

sented 55.2% of the eligible residents

in the two areas. The study was con-::
ducted according to the recomumenda-7=
tions of .the Declaration: of Helsinki -
and was approved by the institutional

review board at Juntendo University
School of Medicine, Japan.
Minamiaizu-machi and Tadami-

~ machi are Jocated in north-eastern
Tapan, at longitude 139°46'N, latitude

37°12’E; and longitude 139°18'N, lati-
tude: 37221'E, .respectively. . The towns

are .adjoining - and.-have. areas :of :
and . 886 km?%:
have..

approximately: 745

Most . residents.

in the [Tegion is “cool,. wrth average
daily temperatures of 9. 7°C in Mina
miaizu-machi and 10.6°C in Tadamx

machi, and the yearly total rainfall is
1020 and 1193 mm, respectively. Both
towns have heavy snowfall, especially

in" Tadami-machi, where about 55%
of the yearly total rainfall is snow.

- Examinations

The specified medical - examination
included six components: (i) a ques-
tionnaire on medication history, smok-

ing history, occupation and history of

outdoor work; (ii) measurement of
height, body weight, abdominal cir-

« function; and (vi) urinalysis.. -

_-the subjects were mvesugated uhrough,‘.;;
 classification into 10 groups: (i) cleri-

submitted written
informed  consent "when takmg the
specified - medical  éxamination. The'
study was conducted between 13:April

“mic
- performed,:

cumference and BMI; (iii) physical
examinations; (iv) blood pressure; (v)
haematological tests for triglyceride,
HDL cholesterol, LDL- cholesterol;

“blood glucose, and fasting blood glu-"

cose or HbAlc, and tests for‘hepatz

The first and current occupatlons of

cal work; (ii) managerial ‘work;. (iii).
professional and technologlcal ‘work,
(1v) sales; (v) service; (vi) security. ser-.
vice; (vii) agriculture, forestry' ‘and
fisheries; (viii) transportation and tele-

communications; . (ix) manufacturing -
and labouring and 10 others. Subjects. .
with a work history in agriculture,

forestry and fisheries were determined -
. to be those with a ‘history of outdoor::"

work.
Locomotory and. ocular examina-
tions were then conducted in subjects:-

who_submitted written informed con-

sent to this study. A detailed ophthal-
screening: examination - was~
including - digital " colour
fundus photographs (45°) taken using™
a nonmydriatic ocular fundus camera-
system (Nonmyd o-D 1II; Kowa Inc;
Nagoya, Japan). Pterygium was diag-
nosed when a radially ‘oriented fibro-
vascular lesion growing over the
limbus into the cornea was observed, .
with penlight (Doctor-Light; Neitz

“Instruments’ Co., Japan). Eyes wrth a_‘

history of ‘pterygium excision were
also diagnosed with pterygium. Eyes

~.with an atypical shape and invading
‘tissue, symblepharon and conjunctival

scar - tissue, and:a’ history ‘of- ocular” "

. trauma. were- diagnosed with pseudop+
terygium and were not included as:
.. years, making this commumty appro- ...

. priate for a.cohort study. The weather .

cases of pterygium. More than 99%:

.of the. -diagnoses. were made by the*fa
...same ophthalmologlst

Data ahalysis *

‘All data were stored at Juntendo Um-f

‘versity and analysed usmg SPSS16.0 J :
“for Windows (SPSS Japan Inc, Tokyo,
‘Japan). An unpaired #-test and chi-
"' “square test ' were conducted to compare

age, gender, outdoor job history and

- smoking history in subjects with and™

without pterygium. Risk factors analy-
sed for an association with onset of:*
pterygium included gender, age, smok-
ing history and ‘outdoor work history,
because these factors have previously -
been linked to pterygium in many




studies (Karai & Horiguchi 1984, Mo-
ran & Hollows 1984; Taylor et al.1989;
McCarty et al.” 2000; Shiroma et al._
2009; Cajucom-Uy et al. 2010). Body
height, body weight, hypertension, hy-
perlipidaemia, and diabetes mellitus
were ‘excluded, because these factors
have' previously been shown to have
weak associations with pterygium. The
prevalence of pterygium was calculated
by direct age standardization cf the
population of Minamiaizu-machi and
Tadami-machi. Subjects were stratified
into 10-year age groups, and odds

ratios. for: all age groups were calcu-

lated ,in‘, multivariate logistic regression:

analyses. For analysis based on clinical

grades of pterygium, a-case with bilat-

eral pterygium was classified accerding -

to. the -higher graded eye (the worse

eye). - Significant. variables: (p . <:0.05)

in univariate. analysis ‘were used  in-
multivariate logistic regression analy-
ses. The odds ratio {OR) and 95%
confidence interval (CI) for an-associa-
tion  with, pterygium were calculated -
from the logistic regression model.

Results

Of the 4185 .eligible - residents, 2312 -

(55.2%) underwent the eye examina-
tion. The participation rate was higher

in the older age groups (Fig. 1). The :

2312 -subjects -had.-an average age of
64.3 = 8.0.years.. Women were -more
common -among- the subjects :com-

pared -with the :1734 nonparticipants

(male-to-female ratio 1009:1442 iversus -
993:741, p < 0.001, chi-square -test).
Two of the 2312 participants had arti--
ficial left. eyes,. and therefore, 2312
right eyes and 2310 left eyes were
included in the analysis.

5% b

 Parkicipaint rate(96)

- 28% L

i

B 1

Tso oas 076
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Fig. 1. Participation rate by age group. The

participation  rate was higher in older age -

groups. [ Nonparticipant, # participant.

Distributions of age, gender, outdoor -
_job history and smoking history in sub-
“jects with and without pterygium are

shown. in Table.1.. The average age of -
-subjects with pterygium in atleast 1 eye
was 66.7 + 7.4 years, and the average
age of those with bilateral pterygium
was 68.6 = 6.6 years. These groups.

had a significantly higher age than sub-

jects without any- pterygium and with-""

out bilateral pterygium, respectively.
Gender, outdoor job history and smok-

ing history showed no significant differ-

ences between subjects with and
without pterygium in at least 1 eye or
between those with and without bilat-
eral pterygium. Five patients were diag-
nosed with pseudopterygium based on
an interview and consultation. - The
cause was trauma in three patients, and
the condition occurred after herpetic
keratitis in one case and for an
unknown reason (but probably after
keratitis) in one case. These patients
were excluded from further analysis.
Prevalences of pterygium for men
and women classified by age, outdoor
job history and smoking history are
shown in Table 2. There were 101 sub-
jects (4.4%; 95% CI, 3.6-5.3%) with
pterygium in at least one eye, including.
36 (1.6%; 95% CI, 1.1-2.1%) with
bilateral pterygium. The highest preva-
lence occurred in the 70-74 age group,
and the prevalence did not differ
between ‘genders. The = prevalence
increased with age, but with no signifi-
cant, difference among age groups.
Gender, age, outdoor job history and

smoking history were examined as

potential risk factors in univariate
analysis, but showed no significant
association with pterygium (p > 0.05).

In multiple logistic regression analy-

k sis, older age (OR = 1.36 for each 10-
. year increase) was associated with

pterygium. Male gender (OR = 0.83),
outdoor job history (OR = 1.22) and

- smoking history (OR = 1.14) were not

associated with pterygium (Table 3).
In a similar analysis, older age

(OR = 1.90 for each 10-year increase)

was associated with bilateral ptery-

door job history (OR = 1.95) and
smoking history (OR = 0.75) were not
associated with bilateral pterygium.

- Discussion
The study showed that 4.4% of the °

Japanese population aged 40-74 years

“'in a northern rural region had ptery-

gium .in at least one eye and 1.6%
had bilateral pterygium. The preva-
lence of pterygium has ranged from

'2.8% to 33.0% in previous popula- -

tion-based studies (McCarty etal.
2000; Wu et al. 2002). A prevalence of
33.0% was found in a Chinese popu- -
lation aged 250 years in Doumen
‘County, Southern China (Wu et al.

'2002), and a rate of 30.9% was found
‘in. a Japanese = population -aged

240 years in a south-western island of
Japan (The Kumejima Study; Shiroma

~etal. 2009). In contrast, a prevalence

of 2.83% was found in a Caucasian -
population aged >40 years in Victoria,
Australia (McCarty et al. 2000), and a
rate of 6.9% was found in a Chinese
population aged >40 years in Singa-
pore (Wong et al. 2001).

The relatively low prevalence of
4.4% in this study is similar to that in
the study in the Australian state of
Victoria (McCarty et al. 2000), which
is of interest because the latitudes of
the regions of the two studies are sim-
ilar (Minamiaizu-machi and Tadami-
machi, 37°N; Victoria, 37°S). Camer-
on and others have proposed the pres-

-ence of a ‘pterygium belt’ located at
“37° north and south of the equator

within which pterygium prevalence

-increases with greater proximity to the

equator (Cameron 1965; Detels &

- Dhir 1967). The locations in the two
~ studies are at similar latitudes that are
. farthest from the equator in the ptery-

gium belt, which may account for the

~low and similar prevalence of ptery- °
gium. However, the prevalence may
‘not necessarily be related only to lati-

tude (Panchapakesan etal. 1998;
Wong et al. 2001; Gazzard et al..2002;
Wu etal. 2002; Ma etal. 2007)

~because each study differs in the num-

ber of subjects, race, age distribution,
lifestyle and occupation. ‘
One limitation of the current study
was that the response rate was low
(55.2% of eligible participants), which -
could have caused significant selection

e - and information bias that could lead
1. gium. Male gender (OR = 0.92), out-

to under- or overestimation of rela-
tionships. The subjects of the health
examination were persons aged 40—
74 years who enrolled in the National
Health Insurance system. Enrolment
is not compulsory, but is voluntary."
Consequently, basic data for persons
who did not enrol in the National
Health Insurance are not available.
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Table 1. Characteristics of subjects with and \yithoug pterygium. . . .

Subjects with < ©  Subjects without * Subjects with ) Sub]ects w:thout )
ey . any pterygium’ - any pterygium © bilateral pterygium* bilateral pterygium - . .
Pterygium. ... . (n =.101) (n.=2211) Lpvalue T (n = 36) =227 pvalue |
Age (vears) 66.7 + 74 642 + 8.0 .. 0.002 - 68.6:+.6.6 642 + 8.0. .. 0001
Gender (male/female) ~ 37/64 906/1305 0444 14/22 929/1347 - 0.950
Outdoor job history* ~ ~ 297%" 223% 70108 36.1% 22.5% 0.082. . -
Smoking history” 129% 14. 3% o '0“795;_ 11 1% o 14.3% ... 0762 ...

* Outdoor Jobs mclnde full-time and part-time outdoor jobs. dunng the lifetime of the sub]ect; =
s‘deﬁned as pterygmm in-either eye or both eyes. .
giur is dafined as pterygmm in both eyes. .

1 Any ptery
* Bilateral }

p-value for subjects’ wnth pterygrum ‘versus w1thout pteryglum (unpalred t-test or chl-square test)

Table ?.“yﬁrevélenceof pteryglum b;'-fgender.“ ‘

© patients were <diagnos'ed' with' ‘ptery

Pterygium -

© Men'(95% CI)

Women (95% CI)

| Total 95% CD)_

Any pterygium*:

Bilateral pterygmm 1.5% (0.8-2.5). .
Age : V Lol e
<50 2.6% (0.3-92)
50-59 17% (0.3-4.8) -
60-69° '44% (2.7-6.8)
70-74 5.1% (2.7-8.7)
Outdoor job history ..
+ - - 5.2% (2.5-9.4) -
- i 3.6% (2.4-5.2).
Smoking history T :
+ 3.3% (1.5-6.1) .

3.9%(2.8-5.4) .

42% (28-60)

47% (3.6-5.9)
1.6% (1.0-2.4) -

32%(0.7-9.0) -
45% (23-80)
34% (2.1-5.1)

7.3% (4.9-10.3)

6.0% (3.7-9.2) e

4.2% (3.1-5.7):

74%(21 179
46% (3.5-58).

oo 44% (3.6-5.3)
s 16%(11-20)
. 2.9% (1.0-6.7).

. 33%(1.8-5.5) .
3.8% (2.8-5.1)
‘m@Hn'

57%(3.9:8.1)

4.0% (3.1-5.0)

40% (2.1-6.7T)
44% (3.6-5.4).

CI = confidence interval.

* Any pterygium is deﬁned as pterygium ineither eye ‘or both eyes.
T Bilateral pterygium is defined as pterygium in both eyes.

Table 3. ‘Logistic regression analysis of factors with a possible dssociation v}ith"pterygiilrn\

L . - Odds ratio _ Bilateral . QOdds ratio.
" Any pterygium* _ (95% CI) pterygium®, 95% CI) .
Adjusted odds Adjusted odds
Cdds ratio ratio - Odds ratio ratio ‘
Age (years) . o L o ) o o
Age per 10 T 1.41(109,1.8) 1.36 (1.04,1.78)  1.90 (1.20,3.01) 1.78 (1.10,2.89)
Gender ‘ o . L L
Male 0.83 (055,1.26)  0.83(0.53,13) 0.92 (0. 47 1. 81) 098 (0.48,2.02)
Female '~ 1 (=) ‘ 1 ) 16 T (") )
Outdoor job history? P : .
+ o . 1.47(0.95,2.28) - 1.22 (0 97,1 93) 1.95 (0.98,3. 88) R %) (0 69 2. 94)
- 1. 1) L e Y B ‘
Smoking history ... ... .. R SRR o
+ 0.88 (0.49,1.60) . 1.14(0.60,2.18). . Q.75 (0.26,2.13) oL 00 (0 33 3 09)
- 10 16 10 10

— 4

CI = confidence interval.

* Any pterygium is defined:as pterygium in either eye or both eyes.
T Bilateral pterygium is defined as pterygium in both eyes:

* Outdoor. _]obs included. full-time and part-time outdoor Jobs durmg the: hfetlme of the subject .

The ‘mean percentage of this. popula-,
-tion who_ took the health examination .
specrﬁed by the Mmrstry of ‘Health, )
Labour and Welfare in Japan was.

43.3% in ﬁscal _year 2010 (http://
www.mhlw. g0 Jp,’stf/houdou/2r985200
00024j2g—att/2r98520C'00024J3X pdf).

Drsease preventlon |is

every year. Various kinds of bias in

data collection from the. questronnaxre
(for example, on job hlstory ‘used for~

identifying outdoor workers) may also
have influenced the .results. Also,

hmlted:,,
because . this - percentage is:. similar.

gium:by:an ophthalmologist using pen*"
light -alone; therefore;it is possible
that extremely. small pteryglum may
have been overlooked.
In the :analysis of age ‘groups; we
found that age was:a significant risk:”
factor -for the development: -of - ptery- "
gium, a finding that is’consistent with'*’
most previous studies (Panchapakesan*
et al.~1998;:McCarty et al::12000; ‘Lu-
thra et.al.-2001; Wong et ‘al. 2001; Ma'
et al. 2007; Lu et al. .2009; Cajucom="
Uy et al. 2010), although one study
found that age was not a significant

" factor (West & Munoz 2009). Age
. was alsosignificant in a multxple logis- -

tic regression. model (OR =1.36 for -
each . 10-year - increase):: ' Pterygium
rarely remits once it ‘develops: More~"
over, eyes with a history of pterygium
excision : were - also diagnosed with -
pterygium in the current study and in
previous . studies. Older-age' cohorts
may ..also ‘have higher ‘levels of
sun/UV-B exposure ‘ because: of “less ™
use of. 'sunglasses, - which - may - also
account for the significant -association
of age with pterygium (McCarty et-al.
2000). Overall, the results.of this'and
previous studies indicate that it is very
likely that the prevalence of pterygmm
increases with age. :

The association of gender with
development of pterygium is’ cofitro-.
versial. Vanous studles have reported}

gender difference (Luthra-
and a higher risk for women (Wu

et al. 2002). Previous studies have
shown that outdoor work .is signifi--

_cantly more common in subjects with."

pterygium than in those without ptery-




gium (McCarty etal. 2000; Luthra
et al. 2001), with cumulative exposure
to UV radiation playing a significant
role, and one study showed that
women have significantly lower cumu-
lative exposure to UV radiation than
men (West et al. 1998). It has also
been suggested that mean ocular sun
exposure is significantly higher in sub-
jects with pterygium and that there is
a strong relationship between lifetime
ocular sun exposure and lifetime ocu-
lar UV-B exposure (West et al. 1998).

The relationship between the risk of
development of pterygium and gender
may also be complicated by lifestyle.
In the present study, men had a
slightly smaller odds ratio of 0.83 for
any pterygium and a sligatly smaller
odds ratio of 0.92 for bilateral ptery-
gium in multiple logistic regression
models, but these data did not show a
significant difference. Subsects with a
history of outdoor jobs had slightly
larger odds ratios of 1.22 for any
pterygium and 1.95 for bilateral ptery-
gium, but again the risk for pterygium
did not reach a significant level. This
may be because the towns of Mina-
miaizu-machi and Tadami-machi have
heavy snowfall between November
and March, and thus, outdoor work
is difficult for about one-third of the
year, which may reduce the risk of
exposure to UV radiation.

The Kumejima Study indicated a
significant difference in the prevalence
of pterygium for subjects with a history
of outdoor jobs. The yearly mean
hours of sunlight in Kumejima is
21600, compared with about 1200 in
the region in the current study. The
residents of Minamiaizu-machi and
Tadami-machi also tend to work in the
early morning and evening, when UV
radiation is weak. The fewer hours of
sunlight and greater snowfall may lead
outdoor workers in these areas to have
lower cumulative exposure to UV radia-
tion. This may also have caused the
absence of a significant difference
between the genders, although men may
have a higher risk for the development
of pterygium even after adjustment for
exposure to UV radiation (McCarty
et al. 2000; West & Munoz 2009). In this
study, there may also have teen an inter-
action between gender and outdoor job
history. Thus, other factors may affect
the relationship between gender and the
risk for pterygium. Our data suggest that
a more detailed evaluation of the asso-

ciation with UV radiation based on
total working hours and protection
against UV (McCarty et al. 2000) is
needed in future studies.

Some studies have suggested that
smokers are less likely to have ptery-
gium (McCarty etal. 2000; Luthra
etal. 2001), but smoking has been
found to be a risk factor for pterygium
among Chinese people (Wong et al.
2001). In the present study, smokers
had a slightly higher odds ratio of 1.14
for any pterygium and slightly lower
odds ratio of 0.75 for bilateral pterygium
in muitiple logistic regression models,
but these effects were not significant.
Induction of hormones or the immune
system by smoking has been suggested
(West & Munoz 2009), but further stud-
ies are needed to resolve this issye.

In conclusion, the prevalence of
pterygium was 4.4% among subjects
aged 40-74 years in Minamiaizu-
machi and Tadami-machi, which are
towns in north-eastern Japan. This is
one of the lowest rates reported in a
population-based study and lower
than that in the Kumejima Study,
which is the only previous Japanese
population-based study. Age was
associated with a risk of pterygium,
but gender and outdoor job history
were not associated with onset of
pterygium in the current study.
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