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Abstract

Hyperopia (not include presbyopia) can cause variety of ocular disorders and pathology as
strabismus, amblyopia, glaucoma, abnormal binocularity, uveal effusion, pseudopapilledema, and non-
arteritic anterior ischaemic optic neuritis. Due to no previous study of ocular disorders and pathology of
hyperopia were published in Thailand, Faculty of Optometry, Rangsit University conducted the study of
Ocular pathology of hyperopic patients in Rangsit University Eye Clinic. The aims were to gather baseline
data and determine the correlation between the degree of hyperopia and presence of ocular pathology
seen.

By using retrospective study of medical records of patients seen at Rangsit University Eye
Clinic between January 2015 and December 2017. The results showed a total of 4,354 patients were seen,
men:women were 1,998:2,356, age ranging from 1-102 years with a mean age of 49.94+20.14 years in men
and 53.32 £18.93 years in women. Of 1,264 hyperopic patients seen, 835 had a spherical equivalent (SE)
of +2 Diopters or less (mild hyperopic), 391 had a SE greater than +2 D but not greater than +5 D
(moderate hyperopia) and 38 patients had a SE greater than +5 D (high hyperopia). Glaucoma and related
diseases were the most common ocular pathology (15.75%, ), followed by posterior vitreous detachment
(10.81%,) , strabismus (1.75%), and amblyopia ( 1.32%). The correlation study showed that primary
open angle glaucoma, primary open angle glaucoma suspected, primary angle closure glaucoma, primary
angle closure, strabismus and amblyopia related to hyperopia. The more hyperopia had more pathologic

correlation



For conclusion, hyperopia has many related ocular pathology. In hyperopic children, strabismus
and amblyopia can cause poor education and poor quality of life. School eye health and vision screening
are very beneficial. In the aging population, optometrist see hyperopic patients almost every day, they
should aware of glaucoma prevalence in hyperopic patients, narrow angles in these elderly are at risk for
angle closure and should be carefully monitored. The optometrist should do primary eye care screening

during refraction especially in the elderly.
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Accammodation Amplitude (Dpt) vs. Age
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1.5.5. Nanophthalmos
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gﬂ MNN 12 1udag Peripheral anterior synechia

(910 https://glaucomaassociates.com)

2. qmﬁ]m (Primary angle closure - PAC)
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gﬂmwﬁ 14 11894 Laser peripheral iridotomy

(10 https://Wills Eye Hospital.org)

3. é’faﬁwﬁmgum?]ﬂﬂgugﬁ ( Primary angle closure glaucoma - PACG)
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angle...20%
PAS, unsafe

] U 15 udaag Biomicroscopy appearance of angle

(910 https://gppdhopeeyeclinic..org.uk)
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6. ﬁﬂﬁu%ﬁﬂgwlﬂﬂﬂaﬂgﬁ (Secondary open angle glaucoma-SOAG)
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Prevalence of hyperopia with age
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N
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Age range (vears)
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910 J Emmetropia 2015; 6: 109-116.

M3190 1 saasnnagnvesmamAalnfluszavainaanmsdIsIameszaIne

Year | Country Age Definition of Prevalence of refractive error
refractive error
(Yrs) Myopia Hyperopia Astigmatism
2007 | Poland 6-18 Myopia -0.50 D 13.3 13.1 -
Hyperopia+1.00D. (positive ( negative
correlation correlation
between between
prevalence of | prevalence of
myopia and hyperopia and
age) age)
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2012 | Iran 6-17 Myopia <-0.5 D 43 54 11.5
Hyperopia>+2.00D
Astigmatism=

—0.75D

2014 | Germany 35-74 | Myopia <-0.5 D 35.1% 31.8%, 32.3%
Hyperopia>+0.5

Astigmatism>0.5

1990 | International Children (EPP*) 11.7 4.6 14.9
22016 | data base Adults (EPP*) 26.5 30.9 40.4
(prevalence of
myopia
increased from
1993 (10.4%)

to 2016

(34.2%) .

*EPP — Estimated pool prevalence
2.3 ﬂ’mngnmmmtm16’3911Jnﬁuagmﬂmmﬂuﬂm‘nﬂ"lm

3
meaeny 1asesas 3-24 veailszanng Ine luan Ineery 1-14 1 wuaean
A an Y a A g’/ 1 ] aa < 1 v A
Aalndla 1936 % vnanuAalnanue  ua lunswadaamenen luanuaazioh
' o a av d o Y a 1 2 A <3 Y
uduou (il waARAATHY, 2555) demeiiliinaauva mames vouduluda 1
S o = 1= 1= ~ Y o 1A o ]
wnihIdwamsGeulia  LifiTomaldzeuluszauge i hiliTemalumshaug
1 o ya 9y a Y <3| a v & = a
Tuflnaphldinadedulaun iuauvavesaiemiing AuMsANBITZUIAING 1V
=2 A o s o Y A o o o
memen lulszmalnedadianuduilu mszezrhldmsuvnaveslym medadiay
o w [ [ 9 v 1 Yy a a
anudinny tazdaassninens lumsquananea uaziloanu bildinameaing Tsa
9

Y
QT%WﬂﬁTEJﬁWfJTJﬂJﬂDhJQﬂﬂuﬁﬂq’ﬁUﬂQNﬁWﬁﬁ]ﬁ]?ﬂﬁ'?ﬂ@ﬂﬂﬂﬂﬂﬁ HUBNIINUVYDYAUNAIU

] £
§99niUT AU TIAMBU 1B Aura MAUNEY AotiuTidesimsdisrvdanzaveaay
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] v H
TYAIMNNITISAUBIN Lﬁ@TTWﬂ’Nil"Ijﬂ"Ui’NﬁWﬂ@]TNﬂﬂﬂﬁﬂuﬂﬁﬁ'ﬁ’Jﬁ]ﬂiﬁﬂ 4 mm‘ﬂﬁzmﬁ”lm

AU nuNNaemralnanaaacluais1ei 1 uag 2 Jenchitr and Raiyawa, 2011)

1371911 2 FUAAALUNG (Be1NVDIDALATLAY) DINNITAITIVFIYATNNITILALLIA bib

tlszmnelngassn 4 w.@. 2550

Age Total Myopia 95% Hyperopia 95% Prevalence
of
range | population (2-0.50) Confidence (2+1.00) Confidence
Refracetive
(Years) Interval Interval
errorr: 100
No. % No. %
<10 1,202 331 | 27.54 | 25.07,30.12 77 | 6.41 | 5.12,7.90 33.94
10-20 2,097 796 | 37.96 | 35.90,40.05 67 320 |2.504.02 41.15
21-30 903 576 | 63.79 | 60.61,66.88 13 1.44 | 0.80,2.39 65.23
31-40 2,423 1,127 | 46.51 | 44.53,48.50 80 | 3.30 |2.64,4.07 49.81
41-50 4,871 644 | 13.22 | 12.29,14.14 | 1,082 | 22,21 | 21.06,23.40 35.43
51-60 4,761 436 9.16 8.36,10.00 | 2,433 | 51.10 | 49.68,52.52 60.26
61-70 3,355 716 | 21.34 | 19.98,22.75 | 1,426 | 42.50 | 40.84,44.18 63.85
71-80 1,831 544 | 29.71 | 27.65,31.84 | 468 | 25.56 | 23.60,27.60 55.27
>80 268 54 20.15 | 15.67,25.27 64 | 23.88 | 19.06,29.26 44.03
Total 21,711 5,224 | 24.06 | 23.50,24.63 | 5,710 | 26.30 | 25.72,26.89 50.36




A1519% 3 @EAAAUNG (BEIANTZUIAINGT) IINNITAITVEIYATMNNIIIZALLA 1

szinalnaassn 4 w.a. 2550

Age Total Myopia Hyperopia Prevalence of
Refracetive error:

range population (>-1.00) (>+3.00)
100

(Years) No. % No. %
<10 1,202 131 10.90 | 2 0.17 11.06
10-20 2,097 329 | 15.69 | 6 0.29 15.98
21-30 903 287 | 31.78 - ) 31.78
31-40 2,423 425 1754 | 6 0.25 17.79
41-50 4,871 222 456 | 64 | 131 5.87
51-60 4,761 261 548 | 244 | 5.12 10.61
61-70 3,355 581 17.32 | 289 | 8.61 25.93
71-80 1,831 478 | 26.11 | 117 | 6.39 32.50
>80 268 53 19.78 | 19 | 7.09 26.87
Total 21,711 2,767 | 12.74 | 748 | 3.44 16.18

35
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2.3 anadagulaamamvesauniimeanmen?

1 o w o v o
WUNVUIAANYIIVDIGNAT LASAIAIVDINTLINAT UANVFUWUTAVA1BA181ININ
Nga (Palamar et al, 2016) Tagnne 1 Hadwasnanug1vesaulasunilas uagyn 1
. $ $ o w { o Y. a a {
Diopter Nnunagmasvesnszananlasunilas azshliiaemiadndn/asuutaslyl 2.82

D uag 2.14 D aua1ay

TN Pl

a. Refractive hyperopia (Weak Corneal power) b. Axial hyperopia (Axial length is too short)

JUNNN 17 HAAIMAWNIMLAIYDINTZINAT AUANVEIIGNAN

o v o

PNUANUAUNUTOUA A1)

(https://slideshare.net)

(2 v o @ o

AT 118 a. Refractive hyperopia Avnszanaimasimasrinmudaiios s lnmasinmassiy

9 [ ] = I a
Uo8eNI + 60 D. ngﬂmmmmm’uﬂuﬂﬂ@

Y
b. Axial hyperopia fomasriniueaesauilszuna + 60 D. ngﬂmﬁﬂjmmuﬂ’nﬂﬂﬁ


https://slideshare.net/
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A UHUMIIVY

ad =X a v
3.1 IEMIAnNYIIVY
Y AR 9 [ . A Y [ Al ~ [
AYITANHIYDUTIA (Retrospectlve Study) mﬂm’iﬁ‘UﬂmJ’iZ’m@ﬂ’;ﬂ‘l/lmmm’im’m
Y
ﬂ11UﬂaUﬂ@1 YNUHN1INY1AYTIAN (RSU Eye Clinic) mumﬁﬂunmmu 2558 ﬁﬁ!ﬁﬂu
o Y1 A o =2 . 8 . A 9 A g}J
FUIAY 2560 @,ﬂaﬂﬂmmﬁﬂm (Inclusion criteria) ﬂ@@ﬂ’lﬂﬂﬁi?%ﬂ’lﬂiﬂﬂﬂﬂlﬂﬂﬂu nag

AaeuNaMISNEIATUBENT0Y 1 1)

3.2 nsouAaluMIIdY

| NUNIUITIUNTTU |
I
- - v, re-. PO,
| Arulasimsneda ﬂ'l'l'lﬁ.lEl'le'lJ-.lf.lﬁ"lEIﬁ]'lﬂ'l'.nuﬂﬁ'l-.lﬂ?]'lll?"'l'.lﬂil'lﬁﬂi'h"?1
| I
| WBAIFTUTDINNMATEETTU |
| Fudwamadou |
] 2 ' - 0 g
g’cjdweﬁume‘fu rZ\J'w:"wm\Jnﬁ r_’lle'.m?wmun
| qiaﬂam‘lm%?‘n‘n'l | | q{agaﬂm%a’mw |

Tinrtzinnadfs=ninarmduiuivameda n i ion

nfFoufisummia amlufioaeanlnfuazaeaisn

l

Amaedad® dmhieauite ARnd

IHBUNTHANTT 98 UAzFeedback

s MR 18 AFBULUIAATUMSIY
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3.3 1nse9ioNIFlum I

4 a3 Aaw o [ A g’/ 1
110991 UNTINNTUNNINTATINSAIBY  (Medical record) UTUAUADINAT
A 9 (Y=Y Y ) 4 @ (Y= Y] [ a a
auaulszinvedihe shwadluwuuresumsdnilszia mdamea Jannuralnaves
AR IAANVAUAT ATIINNIBUDN ATIIYUAT A3 52NN aiifymasdes g
Yo 1 9 zs'cuaa (Y] ] 9 o A a 9 1
Iasumsvensuiuan awmulsandndanelild azyimsasunu@y dA1emMIoen1nee
= S 1 . . 9}
1528 1MA1 (Fundus photograph) AATD18N W (Fundus fluorescein angiography) A339tdu e
. Y1 4 2 £
v0Uszang (Optical coherence tomography) 482 Ultrasonography Qﬂ?ﬂlﬁmﬁﬁﬁumi
@319 uasnne lusany mazidenszaniielszaman 12 145 UMIKIAaaBNTZIN
A Yo ' Yy Ay ' = 2 . L.
9235299015z a man lasaau muﬁgﬂ’;w”lmmagglumiﬁﬂmu (Exclusion criteria )
A Y = ] 9 ana [ d‘ ] A 9 [ d':ﬁ ]
ﬂa@ﬂasm"lummmm’mﬂ3°1Ji1u”lﬂmmumﬂml,uuau wiodellSnunou auliaunsa
N aa o [V Y FAl Y ~ [ = . .
AAMUNANINIINITIDBLAZT NH e wazr)eaanIzanNnsIaaeall  Myopic  shift
g}./ Y v 1 v Y Y A a gy o’c; o Y a
NI evraIRdanenszan wazvand lvaemnadnaalatauarsosn linaaio

Und vz lisaweglunsive

3.4 S2I0AUMTIVY
3.4.1 MSPONUULIVEY

A 9 o Y1 v <K CAl ~ @ = o
‘llﬂu‘ﬂﬁﬁ’)@@ﬂ’)ﬂ%TﬂUu%ﬂﬂ’]ﬁ@ﬁ’Jﬂﬁ’W@ﬁQﬂ?fﬂﬂﬂ?i‘ﬂfﬂﬁ@ﬁ’]%gn N ﬂu&eﬂﬂ UDN

-DE

an 9 o

yr1 menaesds  dmnadlunuuiunnmsase ehummneaaaineIvesny

v 9 Aa o
U0 1unN1519e
3.4.2 miﬁmammmﬂﬂ5$m1nié’h®dn‘lumsﬁnmﬁmwmﬁamwmmmﬂmtml

a a 1 a Y d'
IﬂEJ‘W%1§m1%1ﬂﬂ’313JGIjﬂGll’f)\1WEJ"I‘ﬁE’fﬂ"I‘WLm’dZ%uﬂﬂlﬂﬁﬁﬂ’wﬁwsﬁlwnﬂm1%1ﬂﬂ1§

NUNIUITIUNTIUY LLﬁ%ﬁ']M’IﬁWH’Jm%']ﬂQGﬁ WinPepi Lﬁ@ﬁ']"lJ‘l!'Iﬂ"lJ’t’N‘iJi%"])"]ﬂiﬁ’JﬂEJ'N
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wm%amw“lmummwn

ANNYN (p)

sz ¥1ng

A20814 (AY)

Acceptable different (fh
A '
ANNAAIAUAADUITHIINN
U J U U
ﬁﬂﬂ?%ﬂlﬂﬁﬂ?!!ﬂﬂﬂﬂ?

aenanazlsz1nsg)

ANUYNVBIN VNG TuALA 1B 8.20 % 1,075 20%
617

ANUYNVBIN VNG TUAUA 1A 40.98 % % 138 20%
8123 WAVA YA ND

ANUYNVOINUIHT DA ITE TuA 6.4 % 1,405 20%
189 1012+2.00 D9 +3.00 D

ANUYNVOINIIKT DA ITA TuAY 1.22% 7,776 20%
1891912 +5.00 D H30UINND

ANugNUBIRRUNNYA 11 4.09% 2,256 20%
UszannsIne

anugnuosRorusiayulalu 35.8 % 172 20%
AUTIBAE1)

ANUYNVDI Ocular hypertension 40 % 144 20%

luauaeaie
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3.5 VB UIVAN T IVY

msItsazienmmziiedisnienn  NesTNEINARUNMUBINNIINGIAESIda
(RSU Healthcare) 1Tufin tnet ©1g AuAnLn@v09a18a1 (spherical equivalence) WS an W
YoIA A1 MY uazwamsiny uazihelumsides 1d5umsasnsnuiaeriios

[ qy a ] 9 = o =S [
MWMITNAUGA tazasIIfamurasd ey 1 1 dmauuieumeununan1snsdnlu

AT SRR

3.6 AaNUNINNITIVY

an a v v A a d aa A o J a o
AQAUNHNT UHIINYIYIITA LLAZUATIEHNINTDA ﬁﬂﬂl%ﬂﬁuu’]@iﬁ’lﬁ@ﬁ UN1InNgay

U

3.7 S2gENINIMNTIVY

2 v Yy A . W = A o
LﬂUﬂlﬂMﬁWﬂ’JﬂﬂMWﬁi?%ﬂQLm UNIIAN 2558 DIABDUTUIAN 2560

u U

a o a d aa ¥ 1 o
aﬁglaljﬂﬂﬁﬁfﬂﬂ LHAZAATIEHNINTDA AR UNTIAN 2561 ﬁﬂlﬁ@u‘ﬁuﬂ’]ﬂﬂ 2561

U

3.8 MINVTIVTINToYA

TdeyadihonnauiinnasemNadlinuINeassada  (quuinii) @enmmuiz

Q9

Y A o [ = A a

IZJJ‘]J’JEJT]?JET'IE]G]']EJYJ @J%Wﬂ?\lﬂﬂ?iﬁ]@lﬁ”ﬁ]@n AT NI1TTINHN LL@%ﬂWﬁLﬂﬂUullﬂﬁﬁﬁiﬂWﬂTﬁ
= 9 v Y AR A o 9 A Y

NN VUNNANCUNTNFOUNDHIVBNADEY  IWDKIANNYD Llﬁgu'lellﬂﬂallﬁﬂiﬂﬂiﬂll”lﬂll']

=

TUNNAIWTZUY Excel

a J Y
3.9 NANICHIVDYA
Y Aaa a = 19 o (3 v
Glsﬂﬁﬂﬁ!%QWiim'NT NIANUD LAZATIAY LA HIUIHIANUAUNUTUDINANITAT
Y . . I an 1y v o
#38 Chi square Uae Fisher exact test 51901UeeNN Y UaDANIToaT LATHIANNTUNUT

v 9
YoM stlasunass ININNTEM NI 18R 181N TEAVVBIAIIA1E1) (Diopter)
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a o aov g‘/ U
Eﬂ’]ﬂﬂ’lﬁjlﬂi'lgﬂﬂigelﬂﬂiﬁluﬂ']ﬁ?ﬂEWNWN@ 4,354 AU ‘WU’J’]ﬁﬁ’]ﬂﬁ’]ﬂ’n 1,264 AU
A : I Ao A v o @
(NN 19) g]?\i5]3Lﬂuﬂﬁ8GIﬂﬂﬁGlUﬂ"Ii’JﬁJEJL%'EJ\‘]ﬂ'JTNﬁMWu‘ﬁGll@\1igﬂ‘llﬁTfJ@anTJLLﬁinﬂ@n?ﬁﬂ

NAFANINNIA

Total 4,354 patients (studied population in 3,196 Thai and 1,158

With refractive Without refractive Not record
(411)
Myopia Hyperopi Astigmatim Emmetropia
(1,546) a (1,264) (398) (359)
[ I |
1 I Pseudophakia

<+2.00 +2.00-+5.00D >+5,00D

(46)
D (835) 391) (38)

Post refractive

Compare between ocular pathology with surgery (45)

hyperopia and emmetropia

Statistic analysis for association with clinical significance

NN 19 LaaImMaIeavo9lszyns lun1sIve
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d' a ¢y
UNN 4 FaNMIUATISHUBYA
=
4.1 WNANIIANH

[ ?IJJ 3 I a
VAMSUMIATINNNA 4,354 ALTumeare 1,988 au TlumAnQe 2,356 AU 91y
= = = ~ a g
1-102 7 011080 49.9+20.14 Vumaane uaz 53.32 £18.931 TumavajailunauIneg 3196 au
' Aa ~ AY  w AN Yo =R
HAZAUANTA 1158 AU (M3 i 5) TAnsumsasie 411 aunluldiufinaaiem
= A 3 Y o A ' v o w 4 Y a
(gUnmn 1) Wesnndlugnaunsumsasiaiien 1wy Jamasaud (1nIn) ey asI9
< o @ e e
MIVBURULAZANUANTAYDIA M TUNAINAIIUIEZNAINAY  (contrast  sensitivity
4 < v A @ J % ' ' g ]
function) tWeMIITuintu Huwadnszana (endothelial cell count) Farfilrenguiiag lu'la

o a 4 a o d' [ =S Y d' [P=| a a
u13J15'33J1Uﬂ13’JLﬂ§']$1’?Nﬁﬂ']ﬁ’)%ﬂlﬂﬂ')ﬂllﬁ?ﬂﬁ']ﬂ']’) N@ﬂ’)ﬂ 359 ﬂu%ulllllﬂUWMNﬂ‘]JﬂWU@Q

iy 9,

@18a1 (emmetropia) 100 11 laoglunguuaiiiandenszan (pseudophakia 46 Au) uaz 1u'ld

' ' (% a a J .
’EJchuﬂq%ﬂﬁﬁﬂ’]ﬁllfﬁﬂlﬂ’ﬂuWﬂﬂfWIGU’E'JQﬁ']fJ@l']@%}'JEJLL?NLa!,“lfﬂi(post-refractlve surgery 45 AU)

ﬁﬁj’ﬂaﬂammé’u 1,546 AU (39.21%) ?19911917 1,264 AU (32.06%) syl uaen
812108 835AU (66.% - SE +2 diopters 113 01198n31), @1801817U11AA19 391 (31% - SE
FaUA 12,25 4 +5 diopters), 1A &18A81IIN 38 (3% - SE U1NNI1 5 diopters) Adtaradlu
M3 6 wenSamnvesaenen Sesninnnlides uaaslumsed 7 wuingudediv
‘W‘Uiﬂﬂ‘ﬁ?jﬂ 621 AU ( 15.75%) S LRREE ﬁwiumzéau (posterior vitreous detachment) W1J

a

426 AU (10.81%) Tungudetiu w1 deruyuidlalgunil (primary open angle glaucoma -
POAG) WU 135 AU (3.4 %) dadelaeiuyuiTlalgunil (primary open angle glaucoma
suspected—POAGS) 126 AU (3.2%), dorurila yu Uail R\E) i (Primary angle closure
glaucoma-PACG) 40 AU (1.01%) ﬁ’aﬁu%ﬁﬂmmﬁum”lajq 1 (Normotension glaucoma-NTG)
92 AU (2.33%) IAuduaigauadeliifludediu (ocular hypertension-OHT) 72 cases,
(1.83%) Bd1hoyuaanadslidludefiu (Primary angle closure-PAC) 113 AU (2.87%)
X Yo a J . .. A

Q‘]J’JEJETWWEJTJ 33 AU (0.84%) lasunmssaasarsos (Prophylaxis Laser iridotomy-LPI) (WD

Yosrudonu nazlidiremen1snd 10 au (0.25%) lasumsiidaderiuuinou
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Seeand 69 av (1.75%) adites 52 au (1.32%) Sdthelundulsamonmsls
ADUNIUADBS (computer vision syndrome-CVS) 50 AU (1.27%) uazﬁ@_’ﬂwﬁ'}wf?ﬂmam
(central serous chorioretinopathy-CSC) 34 Al (0.86%) GHM‘ﬁLLﬁﬂﬂU@HN‘ﬁ 7 G%QL?JHGH?N
uaaslsnaiauseauaNuAalndvesaea taza13 199 8 G']é%mﬁﬂﬂiﬂmmuﬂ’cjumqmm
Uszrins lunsive

ii031n512 818015 198 Chi square 118 Fisher exact test NU31E10A1G1INNT]
TomaRaauauniiefousua1oa1lnd (OR=6.07, 95%CI 1.39 - 26.47) HaZa1BA1617
Phunae wazaenenn §lamadaainimenn tefeudumeailnd (OR=11.34,
95%CI 1.47 - 87.62 11ag 208.83, 95%CI 26.34 — 1655.77) ﬁﬂllﬁﬂﬂiuﬁﬁﬁﬁ 9

dmsudonu meaennnizauii lomanadeiuytiayuilalgugl ey
deaind (Mild hyperopia OR=2.50 95%CI 1.04 - 6.00, Moderate hyperopia 4.89 95%CI 2.01
~ 11.89, High hyperopia 21.01 95%CI 7,12 — 62.05 @148191) Lazd18a1813108 taz1u
ﬂaNﬁTammﬁﬂﬁ'aﬁu%ﬁwuﬂﬂﬂguqﬁgﬁmﬁﬂuﬁ’umﬂmﬂﬂﬁ (OR=6.99, 95%CI 0.92 -
52.94 11ag OR 11.34, 95%CI 1.46 — 87.62) f?’mlﬁ’ﬂaﬂ‘ﬁmﬁ'aﬁ’aﬁu%ﬁﬂumﬂﬂ(glaucoma
suspected) VANV FUNUTAVAI8A181752A U 08LAZY1UNA19 (OR=0.45 95%CI 0.29-0.70
1Az OR=0.37 95%CI 0.21-0.66) tazauatlauads liiludefiuiinnuduiuifuaoaion
Fiiathuna1e (OR= 2.25 95%CI 121 - 4.20) auaasluais1aii o

dautiifuauion (Posterior vitreous detachment) Ao fiusianuauailigs
(Normotension glaucoma) A1usua1ga Iaeda lilidofiu (Ocular hypertension) M3guatsos
WasuaaIusy (Laser peripheral iridotomy) “L?ﬁj 21119871 (Central serous chorioretinopathy)
naznguIsna191nn1s1¥nouiiames (Computer vision syndrome) liTinuduwus iy

A18A181252AUMN AL AR TUAIT 19N 10
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=
UNNn s
a d Y
ﬁ?ﬂ JJ1TIU Az UDIaHDUUS
a q = av
2.3 FP1TUNANITIANHIIVEY

Y 9
ﬂ')’]ilﬂqfﬂm@ﬂﬁ’]ﬂﬁ’]ﬂ’nﬁluﬂ’]iﬁﬂ‘]&l’]ﬂﬁ\‘iﬁﬁ 32.06% WUﬂ'J’]llWﬂﬂﬂﬁ‘ﬂ’l\WnGU@Q
1 Y Aa 9 PR o @ 9 1" Y A 1
nguiienlidayriaieaie wu'la 1039.% alianudiay 1aun Aol (6.81%) Aa

9

4 ] v
(1.75%) LLT;’I%WI%LﬂfJ%(l.?)Z %) L‘ﬁ’f)i“ﬁEJ‘]Jﬂ‘]JﬁTEJQ']UﬁN']U?JTW“JJ’J']lliJLWIﬂGI'NﬂL!

3 A v v 3 v A o Y a
Auinswnundymaieaennu ldunludnneudsiEeu uazsildinam
dyc! 1 =~ 9 Y] o Y <3 aa 12 Yir I =\
VY auvia Mslaeaaoatna lmnui limsyeariuauia lua wiiuanszimmg
Y
1801817 1A 1UTa 1K a 139 1UN8Y (Giordano L, et al, 2009, Kulp M, et al, 2016) 1u
= a o 3}; dy L= 1 dyd Y d' =
MIANEIITIATIN WUNNAUKWE LAZMUNBI DY 1M 1201 A0 T2 31NT IUMTANEN
I A A A A 1 1 <3
Wu 51.77 £19.56 I Halszanserg 1-20 Thites 5.35%vanuTsaa ludlvguinningn
o [ < ~ ] = a a 3| ~ =
dmsuanlulsaGeuszavilszoudny aeadalnavzitudyrinieanwnuuiniga
1 1 I~ g’/ 1
(2.36%) uazmuiwngﬂumﬂmm (0.84%) Mg dUITNUY 080 (0.64%) (Sherpa D,
. 1 ] a o 4 4
Panta C. and Joshi N, 2011) a19910lug 1va) anmsAneludsginaden 1U$ uazuuadide
= =< ~ = = 1A Yo aa o 1 &
Feszrnslumsdnuliongmae 58+11 3 wunliaen1e11 35.3% lasumsaianoinilu

Y Aa <3 Y a a a & [} 1
ADNU 4.6% LIDg Lﬂumwu%uﬂguﬂﬂ 0.2% (Rosman M. et al, 2012) “If\illlll,l,@ﬂgnﬁﬁnﬂ

v
= 1 U

= A Ao A = a 1A
NITANHIU WN@TﬂlﬂﬁUﬂlﬂQﬂigﬁlf'lﬂiﬁﬂE'l 51.77 £19.56 TJ U119 32.05%) UANAINDU

L}

a Q v 1

a I an a (Y] z:; 1
Ap UAeRuNNTHATINAU 6.81% i rzitlumsAnu luadinaivesuniinerads NSudeae
] 1 1 I~ 4
vinTsaneruiana ll ldlemsanulaelddsevnnilugiv vazilosnindszansanudl
a a ~ 9 1 a a ] ' A
919110 aAuAalnan1ea Anvun launaieaidalnd (lusiuaieaiaunn vse
. 9 = A o = AN Y o P
presbyopia) HALABNTLIN FUNUOUNUNTAAEIN AN TU(Wang. et al, 2016) HazdUIAY

(Senjam S. et al, 2016)



Hyperopic shift wu'ladszurann 5 Tuilszainsoryg 40 Da-64-31 22l
Spherical equivalent (SE) t1/aeu 1y mae +0.24 to +0.5 D uaz luluilszansory 651 vzl
myopic shifts 9819108 —0.5D namstludenszanyia Nuclear cataract #3414 TumsdAALN

? ' ) lq s Y A a
ﬂiﬂﬁ%\ﬂ‘“i’)ﬂﬂi%ﬂﬂﬂiﬁlﬂﬂﬁ@ﬂi%%ﬂ LL’@%ﬂig%1ﬂ§ﬁ1%!!ﬁﬁlﬁ!%@illﬂ1ﬂl?HEJGHNWJJfW]

(Post refractive surgery)

91N IHNUNEIUNINU NN UM AIL T A18A11I5 INAY 40% (Schaal L. F. et al,
' A 3 A A 2 & A
2016) LALAUNADZNUNIAVUMUEIIAIBIINNUVY (Bruce A, and Santorelli, 2016) 19NN
' ~ = < vy .
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A 2 A I o Y a
NAIINA1YA181938.9% B3 SE = + 3D (Fu J, et al, 2014) uaziluauvam vinaaign
a 9 = < = ko cil = cild
N5V 1A 11an TunsanEIATIHNU N9 UNeY 1.32% uaznuuinluaieanienn
3’; ] = I~] = Aaa a Y] d'
Aaua11unNa199UD9NIN (SE +2.25->5 D) insizidlumsanei luaatnaivedumiine1asy
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A 9 1 =1 < AaA Y A 9 ' < 1
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9
a % J 1 a a a
WAL AIWE1IGNATY AUTHU WU wA11ITANNgNVoIRe R UTHAyuTa (PACG)
v 9 v v
MUY HazNN 1 D. 11 SE anad 92aAAN 1789904 PACG 22% (Shen L, et al, 2016)
J a a a o ] 9 1 1 Y o .
m3yasrnuderiustiayutladiuanluun W ledums iz 1018y Gonioscopy Tumsasva

1 Y
AihenliceaenuaziyuauaunniieglunsAnyil

¥ 9
o1 1U5 G und 81g HAZANNANAINUFIU WUIIANWAUAIGY (Ocular
hypertesion) TUALAIY1Y AN 18A181792TANNAUAIGS 40% iipifisuiuauaIsa1lng
= cgl = WA [ Y] [~{ Y A
(Wong,. et al, 2003). Tumsfintl wuniidiheanuauagelaeds liiludetiv 1.83% uaz

} o v Jo (L 1Y)
Tusianudusivusnuanemenilinsganlag

' ' A J o
15189114911 Uveal effusion syndrome Tugilof lduaaamossnyiaien
Y
817 ( Laser in situ keratomileusis - LASIK) (Butler T. K. et al, 2004) e linylumsAnuing
cgl ! o < ! S A Yo 1% 9 J
sz hinsudulszannsdedsiiaienigiuas 1a5unssnyIdronaaises

4 v
nummaﬂnwwj’ﬂmm Uveal effusion syndrome

Non Arteritis nterior Ischemic Optic Neuropathy ( NAAION) §5184142167U
Tvanuluaueiguinnd 50 U uaz71,1% Naemend dssina+1.86 D.  HANLINIIBNUNL
Y = =

Tunue1go1giosNNa18a1817 +0.50 89 +2.00D (Pahor D. and Gracner B.,2008, Pahor A.

and Pahor D, 2016). lumsAnziaseiinufile NAAION $1uau 2 519 1flureey 41 Tl
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M5190 5 B VYeIsTIINTULNMIINA NGHDIY HBZIFIIA

%2901 (1)) e 593 AR 593
W1e WA e B9

1-10 42 29 71 30 41 71
11-20 109 53 162 114 48 162
21-30 299 264 563 453 110 563
31-40 231 298 529 385 144 529
41 -50 261 311 572 365 207 572
51-60 333 436 769 518 251 769
61-70 402 496 898 676 222 898
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snn 76 321 469 790 655 135 790

571 1,998 2,356 4,354 3,196 1,158 4,354

c; a a ' c;d
M3 NN 6 ﬂ’nNNﬂ‘IJﬂﬂﬂl@ﬂﬁ]ﬂﬂﬂuﬂ’quﬂiz‘lﬂﬂi“ﬂﬂﬂ‘kﬂ

Refractive error No refractive error Not
recor
GD"N?)”IQ M1 M2 M3 H1 H2 H3 | Astig | Pseudo Post Emme | g#**
refractiv *
matis | Phakia e tropia
6 m* ** surgery
kk ok
1-10 11 8 4 13 2 1 11 0 0 9 8
11-20 39 26 12 7 4 1 10 0 0 14 45
21-30 172 78 40 21 7 4 32 1 32 74 1
31-40 184 63 46 26 3 4 33 1 8 73 70
41 -50 127 56 37 115 22 7 45 1 3 84 0
51-60 115 61 51 237 74 9 62 7 1 48 86
61-70 134 75 33 236 149 4 92 15 0 31 96
119N 70 135 26 13 180 130 8 113 21 1 26 105
591 917 393 236 [835 391 38 398 46 45 359 411

. . = I v Jd A 4‘
* Astigmatism - 181D 210 JUNTIUNUT HTonuie Ia

1 a v 1w ¥ g { J
**Pseudophakia — §118119U0 19N MeMnANGHIdARENTZIN DiAsAnaudiion 3 ngud ieung

=} = F) v 1o Y A 1 Jd A A "y v 2
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*%%Pogt refractive surgery - HA9IUA WA 1BAD0IMenavanes Jiediulvgziiaiealnd g1l

Y 9 1
AOAUDIIAIUANDUHIAR ‘H%f’)‘UNﬂufJ']%ﬁﬁWEJ@]']L?JfNﬂQ!Mﬂ’f)’L!W']G]ﬂ LLﬂ%ﬁﬁQWW@]ﬂ%uﬂﬁVlNVlﬁ}

Y =
UNTFIYANUDU

#5%No record — 111894 13 TatiufnAraea ms1zlideonszan uazdl myopic shift ¥ lvaranean 1y

uiueu WiedtheuaudRNINEIIUNEIADY tHEATTIAY IruTamauaudiion 1y

J <
FAANTLINAT HIOATIV contrast sensitivity function Fludu

M99 7 Iiﬂﬂ1!!ﬁ8ﬂ31uﬁﬂﬂﬂaﬂlﬂﬂi’nﬂﬂ’l*

M1

M2

M3

H1

H2

H3

Astig

Tsaa FU %UDINIA

matism Aallna

ﬁ”l'iu@'llﬁf]u 101 67 58 110 53 1 36 426 10.81

oty 34 | 12 | 14| 34 30 | 10 1 135 4.05

aedodomguila | 27 | 20 | 4 [ 37 18 | 1 19 126 3.78

yumﬂmwisﬁ”hii 13 6 2 42 35 2 13 113 3.39

Y a

Roniu

Foruriaanuay | 2° 7 4 £ 18 W\ U 8 92 2.76

aliga

AnuAumgauadgy | 28 | 15 ) 3 | 16 1 6 | 1 3 72 2.16

Nudludotiu

O 14 7 5 | 17 1 | 7 8 69 2.07

Gﬂl"ﬁ!ﬁfﬁ] 2 5 6 10 12 14 3 52 1.56

Tsaaanmale 17 7 0 | 16 9 1 - 50 1.50

AONNAADS

Y 6 4 2 16 12 0 0 40 1.20

aonuriayuila




1 lurem 8 2 5 13 6 0 - 34 1.02
GRIGTELE PPN 6 3 | 1] 10| 9 |1 3 33 0.99
MEAad oML 3 1 0 3 2 0 1 10 0.30
* For Table 3 and4 M1 - 0.50-3.00 D M2 -3.25-6.00 D M3 >-6.00 D
H1 +0.50-+2.00 D H2 +2.25-+5.00D H3 >+5.00 Astigmatism +1.00 D
d' Pl o L
M1519N 8Tiﬂmﬂlmﬁjﬂ’Jﬂmfmwnmuunmunqumq*
Tsnen* Age range (years)
<10 2130 | 31-40 | 4150 | 51-60 | 61-70 | >70 | Total
hiuaden - 20 |40 55 144 128 39 426
dofuyuila - 3 5 15 23 38 51 135
. - T 21 29 34 14 126
e
yuatlauagsly | 1 2 18 27 42 23 | 113
29y a
Hdeu
doruwiianny | - 1 3 4 16 29 39 92
aua liga
ANUAUMIGIUA | 8 5 17 19 18 5 72
g1l udotiu
e 25 11 |8 5 10 6 4 69
T 10 11 |3 10 11 5 2 50
Tsaaanmsly | 10 16 13 8 1 2 - 50
AONNUADS
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g1
Tsaem S aUAN1) Odds ratio | 95%ClI P-value Significance
AU High hyperopia 6.07 1.39-26.47 0.030° Sig
m%f]ﬂ% Moderate hyperopia | 11.34 1.47-87.62 0.003° Sig
High hyperopia 208.83 26.34- 0.000° Sig
1655.77
Sonuyiiauuila Mild hyperopia 2.50 1.04-6.00 0.034° Sig
Moderate hyperopa 4.89 2.01-11.89 0.000° Sig
High hyperopia 21.01 7.12-62.05 0.000° Sig
Zoduriauila | Mild hyperopia 6.99 0.92-52.94 | 0.028° Sig
Moderate hyperopia | 11.34 1.46-87.62 0.0032 Sig
asdedariuyile Mild hyperopia 0.45 0.29-0.70 0.000° Sig
yutle Moderate hyperopia | 0.37 0.21-0.66 0.000° Sig
wuatlauad 'y Moderate hyperopia | 2.25 1.21-4.20 0.008° Sig
Hudeiu
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. 1 J 1 I o A o J o a
0dd ratio — ¥AIWIANI 1 PANUKLIENT1A1e1 ] UTteNUANUFURUT A LN TTAINNIAININ

. A9 J = 1 < o A v o a 9 A
0dd ratio — IA1EN 1 UANUHIeNAwae1 1l uTatenlaNUAURUT N TANINNNAIT0Y W30

Y v Jdo Y

IANuduRUsIUios

374n19AUIUTDY Chi-square test, p<0.05 tilanTaNudIAYN1NADA

b ° . 1 o W an
TEnn9AuanIaed Fisher's exact test, p<0.05 tilaniianudiynana

d' a ~ EA (=} 1% v Jdo [
13190 10 Wﬂ?ﬁﬁﬂ?W%@\ﬂﬁﬂﬁTﬂWUiu@ﬂ?ﬁlﬁ']ﬂﬁ']ﬂ']'ll!aﬁlliJiJﬂ')']iJﬁiJWU‘ﬁﬂUi%ﬂU"U@Q

719018710
Tsaen e UM Odds ratio | 95%Cl P-value Significance
hiumidey Mild hyperopia 1.28 0.87-1.90 0.213° Non-sig
Moderate EiBropa® | 1-32 0.85-2.06 0.210° Non-sig
High hyperopia 0.23 0.03-1.71 0.153" Non-sig
ForuyiianN | Mild hyperopia 1.50 0.71-3.18 0.288" Non-sig
aua liga Modeah : -
oderateryperopid S, /88 0.83-4.23 0.124 Non-sig
dededoniurila | High hyperopia 0.21 0.03-1.57 0.103" Non-sig
yula
gaayeiime | Mild hyperopia 1.44 0.39-5.26 0.765" | Non-sig
Ypanudoiiy
Moderate hyperopia 2.80 0.75-10.41 0.110° Non-sig
High hyperopia 3.20 0.33-31.62 0.624" Non-sig
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M.WHTQJ@] Mild hyperopia 1.21 0.66-2.22 0.527" Non-sig
High hyperopia 0.62 0.08-4.82 1.000° | Non-sig
ANUTUAF Mild hyperopia 0.56 0.26-1.21 0.135" | Non-sig
Taada lilideiy VI - -
oderate hyperopa | ¢ 45 0.16-1.21 0.186 Non-sig
High hyperopia 0.78 0.10-6.18 1.000° | Non-sig
1159 Tuvem Mild hyperopia 0.80 0.31-2.01 0.624" | Non-sig
Moderate hyperopia | ¢ 56 0.05-1.25 0.095" | Non-sig
Tsaaanmsld | Mild hyperopia 0.86 0.36-2.02 0.729" Non-sig
ARNIINDS -
Moderate hyperopia 0.45 0.13-1.52 0.188 Non-sig
High hyperopia 1.19 0.14-9.74 1.000" Non-sig
Auna Mild hyperopia 1.56 0.57-4.32 0.380" Non-sig
Moderate hyperopia 1.10 0.33-3.65 0.862" Non-sig
AUNED Mild hyperopia 4.34 0.55-34.03 0.189" | Non-sig
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nuvoyalay

@7 2AA.Visual Acuity

RE LE
With bare eye (no eye AAl AA2
glasses)
With pin hole AA3 AA4
With current distant glasses AAS AA6

S 9
nuveyalay




a mﬁ 3 BB.Refraction & Keratometry & Non-contact tonometry
Sphere Cylinder Axis K1 K2 Axis

RE BB1 BB2 BB3 BB4 BBS BB6
LE BB7 BBS BB9 BB10 BBI11 BB12
tiseanlufiiurieenainiaTes)

Right Eye Left Eye
Pneumotonometry BB13 mmHg BB14
wudoyalag
dmﬁ 4 CC. External Examination

Right Eye Left Eye
Missing/disorganized globe ccl L ives Lono L 1ves W2No

Manifest strabismus CC2

Lid CC3 L 1Normal O iNormal

[ 2.ptosis L 2ptosis

Q 3Entropion | 4Ectropion | 3Entropion d 4Ectropion
RAPD CC4 O 1ves U 1ves
Rudoyalag
a ’J‘L!‘ﬁ 5DD. Slit Lamp Biomicroscopy

Right Eye Left Eye

Applanation IOP DD1 1 mmHg 2 mmHg
Cornea DD2 L 1 Normal 2 Normal

Qs Opacity [ Opacity

0 5 Other 0 6 other

H Significant Pterygium Qs Significant Pterygium
Evidence of Surgery DD3 Qe Qosper A3 FilteringD 4L-p1 s s-pr
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O 11 Other

U 12 Other

D 13 Glaucomflecken

D 14 Glaucomflecken

Lens DD4 B Clear Q2 Clear
Osws Oans
O 5 Cortical 0 6 Cortical
O 7psc L spsc
Qoprcror  UioacioL O 11 pcoL
O 12 Ac0L
dm‘ﬁ 6 EE. Glaucoma
C/D Ratio EE! 1 Vertical 2 Horizontal 3 Vertical 4 Horizontal
Disc hemorrhage EE2 1 ves Q2No L3 ves L4 No
a329 1Ay
Right Left
Glaucoma EE3 L1 Yes L2 o L 3 ves L 4No0

Osracc esacc W7racc Wssaca

Qoroac Wiosoac Wi1iroac W i12soac

Quntg Qs onr Wisntg  Wisont

17 Glaucoma suspected

3 9
nuvoyalay

O 18 Glaucoma suspecte

@7 7FF. Fundus photograph

Fundus photography i Yes H ) No Qs Yes Q4 No
2 9
nuveyalay

dIUN 8 GG. Fundus examination & Conclusion

Fundus Examination Right Eye Left Eye

Retinal examination GG1 D 1 Normal DZ Normal

Qs Optic atrophy

(P Optic atrophy
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(J4 DR (NPDR/PDR)

(CRVO/BRVO/other)

(] 5 DR (NPDR/PDR)

M| 6 Vascular (CRVO/BRVO/other) M| 7 Vascular
s amp Joamp
U 10 ErRM U 11 ErRM

I 9 HH. Diagnosis

This person is classified as HH1:

Eye abnormalities

HH2

1. Phthisis/disfigured/no eye

2. Conjunctivitis,FB,Dry eye

3. Significant pterygium

4.Strabismus

5. Amblyopia

6. Refractive error

7. Corneal diseases

Scar, opacity, band K,

8. Cataract

9.DR

10.
11.
12.
13.
14.
15.
16.
17.

18.

AMD

Retinal vascular

RD

Retinitis pigmentosa
Cortical blindness
Glaucoma

Uveitis

Optic atrophy

Ptosis, ectropian, entropian

Abcess,Blepharochalasis, Tic doloroux,

D 1 Low vision

D 2 Blindness

Left Eye

L 2 ves
O ves

L4 ves
L 6 Yes
L 8 ves
L 10 Yes
L 12 Yes

D 14 Yes
i7neDR - Wi1s PDR
L) 20pME
L 23Dry L 24 wet
D 26 Yes

D 28 Yes

30 Yes

D 32 Yes

D 34 Yes

U36 Yes

[ 38 ves

Right Eye
D I Yes
D Yes
D 3 Yes
D 5 Yes
D 7 Yes
D 9 Yes
D 11 Yes
D 13 Yes
O isnepr U 16PDR
Lo DME
L 21Dy L 22wet
D 25 Yes
D 27 Yes
D 29 Yes
D 31 Yes
33 ves
0 35 ves
037 ves
39 ves

D 40 Yes




19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

ERM, EMM

Pseudophakia

Posterior capsular opacity (PCO)
Pseudoexfoliation syndrome(PEX)
Asteroid hyalosis

Post Laser iridotomy (LPI)
Posterior Vitreous Detachment (PVD)
Retinal drusens

Chorioretinal scar

Complication from eye surgery
Ocular hypertension

Pigment dispersion syndrome
Congenital anomalies

Iris coloboma

Post-op pterygium

Gyrate atrophy

CVS

(I Iy Ay Iy Ny N I Ny Ny Wy

Post-traumatic maculopathy

U 10 JJ. Principal eye disease

Causes of principle disease

Congenital L1 ves

Hereditary diseases Q3 ves

Trauma L 5 ves
Degeneration 7 Yes
Comment

(
a
<
&

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

O
N
S}
<
a

(I Ny I Iy Ny N Ny Iy Ny

L 2 ves
0 4 ves
U6 Yes
L 8 ves

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

@Iun 11 Management KK.

D 1 None



D 2 Medication

[ 3 Refer to Hospital

s 9
nuvyalay

for (4 VF examination
[ 5 Cataract extraction
Ue Pterygium removal
L 7 Laser iridotomy
[ 8 Laser photocoagulation
[ 9 Glaucoma evaluation

) 10 Other

2. sHalumsasveyaldalsnm taz memialng

1
2

10
11
12
13
14
15

Phthisis / Disfigured/ no eye
Significant pterygium
Strabismus

Amblyopia

Refractive error

Corneal disease, corneal scar
Cataract

DR

AMD

Retinal vascular disease
Retinal detachment
Retinitis pigmentosa
Cortical blindness

Glaucoma

NPDR — Non-proliferative diabetic retinopathy
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17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

69

PDR - Proliferative diabetic retinopathy

Ptosis, ectropian, entropian, abscess, blepharochalasis, blepharitis, tic,
conjunctivitis, allergy of lid and conjunctiva, episcleritis, lid disorders
ERM, EMM - Epiretinal membrane, VMT
Pseudophakia

PCO — Posterior capsular opacity

Dry AMD

Wet AMD

Post Laser Iridotomy— LPI

PVD - Posterior vitreous detachment

Retinal drusens

Chorioretinal scar, Maculopathy from drug, trauma
Retinal tear, retinal hole, Lattice

Ocular hypertension

Pigment dispersion syndrome

Congenital anomaly

Dry eye, dry eye syndrome

Iris coloboma

POAG - Primary open angle glaucoma, 33S — POAGS
PACG — Primary angle closure glaucoma, 34S - PACGS
PACS — Primary angle closure suspect

NTG — Normotension glaucoma

Post -operative glaucoma

Secondary glaucoma

Macular hole

Post craniotomy

Post LASIK, Post refractive surgery



42
43
44
45

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

Post-opertive pterygium
Post traumatic chorioretinopathy

Cranial nerve palsy CN II, IV, IV

Stagadt macular dystrophy, Cone dystrophy, Rod Cone dystrophy, Chloroquin

maculopathy

Myopic degeneration, Pathologic myopia, Fuch’s maculopathy
Computer vision syndrome — CVS, Eye strain

Uveitis

Optic atrophy, Optic neuritis, NAION, AION
Pseudoexfoliation syndrome — PEX

Central serous chorioretinopathy— CSC, ICSC,

Herpetic infection, post herpetic keratitis, post herpetic neuralgia
Asteroid hyalosis

PPV — Pars plana vitrectomy, Endolaser, Membrane peeling
Complication from eye surgery

Night blindness —nyctalopia

Keratoconus

Post Laser retinopexy

Post Yag capsulotomy

Post retinal surgery, Scleral buckling

Corneal decompensation, Fuch’s dystrophy

IVA - Intravitreous Avastin, [IVL — Lucentis

Presbyopia

Meibomian gland dysfunction (MGD)

Central retinal vein occlusion (CRVO)

Branch retinal vein occlusion (BRVO)

Central retinal artery occlusion (CRAQO)
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68 Branch retinal artery occlusion (BRAO)
69 Color defect

NaNae AumUnA Refractive error

M1  Myopia less than < -3 Diopters (-0.5 — 3.00 DD)

M2 Myopia> - 3.00 - 5.00 Diopters (mu1ganguazlfintooni msrzduaieanue-)
M3 Myopia 08071 -5.00 D

H1 Hyperopia less than 2 Dopters (+0.5 -2.00 D)

H2 Hyperopia +2.25 - +5.00 Diopters

H3 Hyperopia over +5.00 Diopters

Astig. Astigmatism

No RE No refractive error Wuu1nlungu Post refractive surgery ttaz Pseudophakia

L= A = Y A 1 =) J 9 1 o o, 0 e
Tuafuiin wieuiinluld § 2 nqu Aenguergiios agnquuyi1 Contrast sensitivity

. 4 v A 19y A Y ¥ o w Jd A Y = 1
function Lﬁ@ﬁﬂuﬁ%@ﬁﬂﬂuﬂﬂu Lm%ﬂf{]mﬂq\‘]’m&ﬂ ‘]J‘Ll@]’f]ﬂi%%ﬂ UIAMAUAUA NG (LUNINUNYY) AN

Q

! 9 v
Auto refraction azi¥0n0 1118 haumniuly'la 39 luumivsaulumsisenada srunadihefdaun

DNTD NIV WA VIFASNTZINAT ATIATOINONAHNIIA
NED No eye disease
No DR lifiswa

Glaucoma group naju@ie‘?m

28 Ocular hypertension

33 POAG — Primary open angle glaucoma

33S POAG Suspect

34 CACG, PACG Chronic, Primary angle closure glaucoma
35 PACS — Primary angle closure JU@1LAU

36 NTG — Normotension glaucoma



37
38
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Post -operative glaucoma

Secondary glaucoma, Neovascular, Steroid responder

Retinal diseases ﬂtjaﬂiﬂi}ﬂm

10
11
12
15
16
17
21
22
25
26
27
39
45
46
51
56
65
66
67
68

Retinal vascular disease
Retinal detachment
Retinitis pigmentosa
NPDR — Non-proliferative diabetic retinopathy
PDR - Proliferative diabetic retinopathy
ERM, EMM - Epiretina, Epimacular membrane, VMT
Dry AMD — Dry 130 Geographic Age related macular degeneration
Wet AMD — Wet %30 Neovascular Age related macular degeneration
Retinal drusens
Chorioretinal scar, Post chorioretinitis, Toxoplasmosis
Retinal tear, hole, peripheral lattice
Macular hole
Stargadt macular dystrophy, Cone dystrophy
Myopic degeneration
Central serous chorioretinopathy - CSC
Night blindness, nyctalopia
CRVO - Central retinal vein occlusion
BRVO — Branch retinal vein occlusion
CRAO - Central retinal artery occlusion

BRAO — Branch retinal artery occlusion

Procedure N@NNIINTIDINHWNAANIIN

58
23

Post Laser retinopexy

Laser iridotomy
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41
42
54
55
58
59
60
61
62

Post craniotomy

Post Lasik, Post refractive surgery

Post op pterygium

PPV, Endolaser, membrane peeling

Complication from eye surgery

Post Laser retinopexy, PRP- Pan retinal photocoagulation
Post YAG capsulotomy

Post retinal surgery, Scleral buckling

Corneal decompensation, Fuchs dystrophy

Intravitreous Avastin, Lucentis, Eylea

\J %
Cataract NQUADNITIN

2019;

7

19
20
55
59
57

41

61

Cataract

Pseudophakia

Posterior capsular opacity — PCO
Complication from eye surgery
Post Yag capsulotomy
Keratoconus, Corneal ectasia

Post LASIK, Post refractive surgery

Corneal decompensation, Fuchs dystrophy
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Abstract

Hyperopia can be associated with a variety of ocular pathology as strabismus, amblyopia, primary
angle-closure glaucoma, abnormal binocularity, uveal effusion, pseudopapilledema, and non-arteritic anterior
ischaemic optic neuritis. No previous study of ocular pathology in hyperopia was published in Thailand. The
objectives are to gather baseline data and determine the correlation between the degree of hyperopia and presence
of ocular pathology seen. Using retrospective study of medical records of patients seen at University Eye Clinic
between January 2015 and December 2017. A total of 4,354 patients were seen, men:women were 1,998:2,356,
age ranging from 1-102 years with a mean age of 49.9+20.14 in men and 53.32 £18.93 in women. Of 1,264
hyperopic patients seen, 835 had a spherical equivalent (SE) of +2 Diopters or less (mild hyperopic), 391 had a
SE greater than +2 D but not greater than +5 D (moderate hyperopia) and 38 patients had a SE greater than +5 D
(high hyperopia). Glaucoma and related diseases were the most common ocular pathology (15.75%, ), followed
by posterior vitreous detachment (10.8%). Ocular condition as strabismus (1.75%) and amblyopia (1.32%) were
seen. The correlation study showed that primary open angle glaucoma, primary angle closure glaucoma, primary
angle closure, strabismus and amblyopia related to hyperopia as more hyperopic had more correlation. In
conclusion, hyperopia had many association with many ocular pathology and condition in children and adult, the
optometrist should do primary eye care screening during refraction especially in the elderly.

Keywords: Hyperopia, glaucoma, angle closure, strabismus, amblyopia, Rangsit Universit y

Intro

duction

Hyperopia is the most common refractive error in children which can be found with power between +2.00
Diopters (D) and less than +3.50 D. The prevalence is 4-9% at 6-9 months and decrease to 3.6% at age 1 year
from emmetropization (Somer, et al. 2014 ). At the aged 4 years, +2.25 to + 5.00 D. were found and 12% of
>+3.00 D (Wen, et al. 2013). In 4.5 -7 year old, the mean refractive error was +1.75 D (Sandfeld, et al. 2018)
After aged 10-15 years, hyperopia will change to myopia. If there are no eye glasses correction, the children will
have 13 times more strabismus and 6 times less visual acuity when compare to the children without hyperopia
(Babinsky and Candy, 2011.). Based on the population based study in Thailand in 2007, the prevalence of
hyperopia in all age group was 3.44% by Epidemiological definition (>+3,00 D) and 26.30% by Australian
definition ( >+1.00 D) (Jenchitr and Raiyawa, 2011)

The association between hyperopia and the presence of ocular condition such as strabismus, amblyopia has been
proved for young children (Bruce and Santorelli, 2016.), with reduced visual functions (distance Visual Acuity
(VA), binocularity, near VA, reduced stereoacuity, differences in convergence-to-accommodation (AC/A) ratio
(Candy, etal, 2012. Fu, et al.,2014). In adult, many ocular pathology were list such as uveal effusion (Butler, et
al. 2004), pseudo-papilledema (Gutteridge, 1981), non-arteritic anterior ischemic optic neuropathy- NAAION
(Pahor and Gracner, 2008), angle closure glaucoma (Pitts and Jay, 1990 Sonmez and Ozcan, 2012, Zhang, et al,
2015), retinal vein occlusion (Albar, Nowilaty and Ghazi, 2015). Hyperopic patients having a risk of glaucoma
when compared to non-hyperopic patients (Wong, et al. 2001). Nowaday, prophylactic Laser iridotomy was
acceptable procedure and frequently perform to prevent acute angle closure glaucoma (Grodum, Heijl and
Bengtsson, 2001).

Objectives

This study’s objective was to gather baseline data and determine if there was any correlation between the degree
of hyperopia and the presence of ocular pathology as patient outcomes, and research.

Materials and Methods

A retrospective descriptive study of hyperopic patients seen at the University Eye Clinic between January 2015 —
December 2017 was performed. The study inclusion criteria was the patient had completed an eye examination
including measurement of visual acuity, intraocular pressure measurement by non-contact tonometer, and if the


https://www.ncbi.nlm.nih.gov/pubmed/?term=Somer%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25033902

75

intraocular pressure was high, they will be repeated by applanation tonometer, auto and manifest refraction,
external ophthalmic examination, gonioscopy, fundus examination and fundus photography. Additional testing,
such as fundus fluorescein angiography, ultrasonography, optical coherence tomography, and automated perimetry
were performed when indicated as in case of hyperopic chorioretinal abnormality, glaucoma (disc) suspected etc.
Definite diagnosis were done by glaucoma and retina specialist and pediatric ophthalmologist. Patients with
missing or incomplete exam data were excluded from the study. Ocular pathology were tabulated and
categorically analyzed by degree of hyperopia (mild hyperopia is +2 diopters and less), moderate hyperopia (>+2
to +5 diopters), or high hyperopia (more than +5 diopters).

Picture 1 Conceptual framework of hyperopic research

Total 4,354 patients (studied populationin 3,196 Thai and 1,153 otler)

Withrefractive ervor Without refractive exror Notrecord
[ (411)
| | |
Myopia Hyperopia Astigmatism Emmeiropia
(1.546) (1.264) (395) (359)

Psendophakia
<+2.00D +2.00-+5.00 D =+ 500D
(46)
(835) (391) (35)
I I I
| Post refractive surgery
Compare between ocular pathology with hyperopia (45)

and gmmetropia

Statistic analysis for association with clinieal significance

Results

A total of 4,354 patients were seen, there were 1,998 men and 2,356 women. Ages ranging from 1 — 102 years
with a mean age of 49.9+£20.14 in men and 53.32 +18.93 in women as shown in Table 1.

There were 411 patients who were not refracted and were not included in calculations seeking to correlate
pathology with hyperopia, and 359 had no refractive error (excluded group of pseudophakia and post refractive
surgery) One thousand five hundred and forty six patients were myopia (39.21%). 1,264 were hyperopia
(32.01%) with the following breakdown; 835 (66.%) mild hyperopia (SE +2 diopters or less), 391 (31%)
moderate hyperopia (SE greater than +2.25 but less than +5 diopters), and 38 (3%) high hyperopia (SE greater
than 5 diopters) as shown in Table 2.
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The ocular pathology of hyperopia and condition found in the group studied were listed from most to least
common in Table 3. Glaucoma and related group was the most common (621 cases), second common was
posterior vitreous detachment (426 cases), primary open angle glaucoma (135 cases), primary open angle
glaucoma suspected (126 cases), primary angle closure (113 cases), hormotension glaucoma (92 cases), ocular
hypertension (72 cases). A total of 33 patients had laser peripheral iridotomy and 10 had a history of glaucoma
surgery as shown in Table 3 . For ocular condition, strabismus (61 cases), amblyopia (52 cases), computer vision
syndrome (45 cases) and central serous chorioretinopathy (30 cases) were found and these were common in the
children and young adult and found less in this study.

For ocular diseases in different age group was shown in Table 4. Strabismus was common in <20 years old age

group, PVD and glaucoma group had high prevalence in 51-70 years old age group.

With Pearson’s Chi-square test, (Table 5) high hyperopia had a risk of strabismus when compare to emmetropia
(OR=6.07, 95%CI 1.39-26.47) and moderate hyperopia had a risk of amblyopia when compare to emmetropia
(OR=11.34, 95%CIl 1.47-87.62.93. High hyperopia had a risk of amblyopia when compare to emmetropia
(OR=208.83, 95%CI 26.34-1635.77).

For glaucoma, mild hyperopia had a risk of primary open angle glaucoma (POAG) when compare to emmetropia
(OR=2.50, 95%CI 1.04-6.00) , moderate hyperopia had a risk of POAG (OR=4.89, 95%CI 2.01-11.89) and high
hyperopia had a risk of POAG when compare to emmetropia (OR=21.01, 95%CI 7.12-62.05). For primary angle
closure glaucoma (PACG ) were correlated with mild and moderate hyperopia when compare to emmetropia
(OR6.99, 95%CI 0.92-52.94, OR11.34,95%CI 1.46-87.62). PAC were correlated with moderate hyperopia when
compare to emmetropia (OR2.25,95%CI 1.21-4.20) Glaucoma suspected had conversely correlated with mild
and moderate hyperopia (OR0.45, 95%CI 0.29-0.70, OR0.37,95%CI 0.21-0.66) as shown in Table 5

In this study, posterior vitreous detachment, normotension glaucoma, ocular hypertension, laser peripheral
iridotomy, central serous chorioretinopathy, and computer vision syndrome were not associated with any type of

hyperopia.

Discussion

It was known that the presence and magnitude of hyperopia among preschool children were associated with
higher proportions of amblyopia, strabismus. Anisometropia and with poor stereoacuity were associated too even
among non-strabismic, non-amblyopic children. (Giordano, et al, 2009, Kulp, et al, 2016). In this study, minimal
strabismus and amblyopia were found due to the mean age of the studied population were 51.77 £19.56 years. In
primary school children, refractive error was the commaonest type of ocular morbidity (2.36%). Hyperopia (0.84%)
was more common than myopia (0.64%) (Sherpa, Panta and Joshi, 2011) For adult, Singapore and Malay Eye
Study, with the mean age of studied population was 58+11 years, 35.3% had hyperopia, 4.6% were diagnosed
glaucoma and 0.2% had angle closure glaucoma (Rosman, et al. 2012) which was similar to this study in number
of hyperopia (32.05%) but different in glaucoma prevalence compared to this study (POAG, PACG and NTG)
was 8.01%) because this study was done in university eye clinic, not a population based.

Due to the mean age of this studied population was 51.77 £19.56 years, the main causes of visual impairment
were refractive error and cataract which was the same as Taiwanese (Wang, et al, 2016) and Indian population
(Senjam, et al, 2016). There was hyperopic shift with the mean 5-year change in spherical equivalent refraction of
+0.24 to +0.5 D in 40-to-64-year-old population and at 65 years, they will develop at least —0.5 D myopic shifts
due to nuclear cataract. So in this study, the refractive error of cataract and post refractive surgery cases were
excluded.

Strabismus individuals had more hyperopia (40%) (Schaal, et al, 2016) and increasing strabismus correspond to
increasing hyperopia (Bruce and Santorelli, 2016). Children with hyperopia greater than +3.5 D. were at increased
risk for developing refractive esotropia (Babinsky and Candy, 2011). All of these previous finding were the same
as this study, since high hyperopia had a risk of strabismus when compare to moderate hyperopia (OR=6.07,
95%Cl 1.39-26.47). There was a study showed an association of hyperopia with concomittent esotropia (Zhu, et
al, 2015) but in this study, there were only 5.35% of < 20 years old population which was not enough to study
concomittent esotropia
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It was known that high prevalence of amblyopia among children with refractive errors, particularly high hyperopia
and anisometropia (Rajavi, et al, 2015). In school students, amblyopia prevalence was 1%, most amblyopic eye
(38.9%) are hyperopic with spherical equivalent > 3D (Fu, et al, 2014) and was the main cause of monocular
impaired vision in childhood but in this study, 1.32% of amblyopia was found and found more in moderate and
high hyperopia (SE +2.25->5 D) because the study was done in university eye clinic which received consultation
from other eye professional.

For binocular vision, stereopsis, uncorrected hyperopia of > 4.0 D or hyperopia of > 3.0 to <6.0 D were
associated with reduced binocular near VA (20/40 or worse) or reduced near stereoacuity (240 seconds of arc or
worse) in preschool children (Kulp, et al, 2014). In this study, due to study in adult and senile cases, binocular
vision and stereopsis were not routinely record so no correlation analysis was analyzed.

For glaucoma, definition of primary angle closure is iridotrabecular apposition > 180 degree (Barkana, et al,
2012). For Primary angle closure diseases, prevalence in Asian countries, is generally associated with a shallow
anterior chamber, hyperopia, female, shorter axial length, and thick lens. Hyperopia was associated with
substantially increased prevalence of PACG. Each 1 D reduction in SE was associated with a 22% decrease in the
odds of PACG (Shen, et al, 2016). Poor detection rates were probably due to lack of gonioscopy as a routine
part of eye examination of hyperopic case. Hyperopic patients with narrow angles are at risk for angle closure and
should be carefully monitored (Paciuc, Valasco and Naranjo, 2000)

For ocular hypertension, in a white population, after controlling for age, gender, and baseline 10OP, persons with
hyperopia were 40% more likely to have incident of ocular hypertension than those who were emmetropia at
baseline (Wong, et al, 2001). In this study, only 2.16 % ocular hypertension was found and there was no
correlation with hyperopia.

For uveal effusion syndrome, it was reported following laser in situ keratomileusis (LASIK) for hyperopia (Butler
et al, 2004) but it was not found in this study.

For non-arteritis anterior ischemic optic neuropathy (NAAION) which is more common in over 50 year age group,
but there were reported in young hyperopic patient, from +0.50 to +2.00D (Pahor and Gracner, 2008). The
majority of NAAION were hyperopia (71,1%). The average degree of hyperopia was +1.86 D (Pahor and Pahor,
2016). In this study, only 2 cases had NAAION, 41 years old man with mild myopia and 50 years old man with
mild hyperopia, so it was inadequate case for correlation study.

Conclusion

Hyperopia is the most common refractive error in children. The prevalence is 4.9 % at 6-9 months old and
decrease to 3.6% at age 1 year. At the aged 4 years, +2.25 to + 5.00 D. were found. In 4.5 -7 year old, the mean
refractive error was +1.75 D. After aged 10-15 years, hyperopia will change to myopia. As in this study,
hyperopic children had strabismus and amblyopia In the adult and aging population, glaucoma were correlated
with hyperopia. So optometrist routinely see hyperopic and presbyopic cases, they should aware of glaucoma
prevalence which are a risk of visual impairment and should be carefully monitored.
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Table 1 Demography of studied population
Age range (years) Sex Total Nationality Total
Male Female Thai Other
1-10 42 29 71 30 41 71
11-20 109 53 162 114 48 162
21-30 299 264 563 453 110 563
31-40 231 298 529 385 144 529
41 -50 261 311 572 365 207 572
51-60 333 436 769 518 251 769
61-70 402 496 898 676 222 898
More than 70 321 469 790 655 135 790
Total 1,998 2,356 4,354 3,196 1,158 4,354
Table 2 Type of refractive error of studied population
Refractive error No refractive error Not
Age range M1 M2 M3 H1 H2 H3 | Astig | Pseudo Post Emme | record*
(years) matis | Phakia* | refractive | tropia folakel
m* < surgery*
**

1-10 11 8 4 13 2 1 11 0 0 9 8
11-20 39 26 12 7 4 1 10 0 0 14 45
21-30 172 78 40 21 7 4 32 1 32 74 1
31-40 184 63 46 26 3 4 33 1 8 73 70
41 - 50 127 56 37 115 22 7 45 1 3 84 0
51-60 115 61 51 237 74 9 62 7 1 48 86
61-70 134 75 33 236 149 4 92 15 0 31 96

More than 135 26 13 180 130 8 113 21 1 26 105
70
Total 917 393 236 835 391 38 398 46 45 359 411

*Astigmatism could be found as congenital, developmental, pseudophakia or post-refractive surgery

**Some pseudophakia could be emmetrope before cataract operation but were excluded in this study

***Some case of post refractive surgery may have refractive error or astigmatism

****No record means some cataract cases can cause myopic shift or some cases came for special

investigation only eg. endothelial cell count, contrast sensitivity function etc




Table 3 Ocular diseases and refractive error*

Ocular diseases M1 M2 M3 H1 H2 | H3 Astig Total % of RE
matism
PVD 101 67 58 110 53 1 36 426 10.81
POAG 34 12 14 34 30 | 10 1 135 4.05
POAGS 27 20 4 40 15 1 19 126 3.78
PAC 13 6 2 42 35 2 13 113 3.39
NTG 25 7 3 31 18 0 8 92 2.76
OHT 28 15 3 16 6 1 3 72 2.16
Strabismus 14 7 5 18 6 3 8 61 1.90
Amblyopia 2 5 6 10 12 14 3 52 1.56
CVS 17 7 0 16 4 1 - 45 1.40
PACG 6 4 2 16 12 0 0 40 1.20
CSC 8 2 5 13 2 0 - 34 1.02
LPI 6 3 1 10 9 1 3 33 0.99
Glaucoma surg 3 1 0 3 2 0 1 10 0.30
Table 4 Ocular diseases in different age group*
Ocular diseases Age range (years) Total
<20 | 21-30 | 31-40 41-50 51-60 61-70 > 70
PVD - 20 40 55 144 128 39 426
POAG - 3 5 15 23 38 51 135
POAGS - 10 18 21 29 34 14 126
PAC - 1 2 18 27 42 23 113
NTG - 1 3 4 16 29 39 92
OHT - 8 5 17 19 18 5 72
Strabismus 25 11 8 5 10 6 4 61
Amblyopia 10 11 3 10 11 5 2 52
CVS 10 13 11 8 L 2 - 45
PACG - 0 0 3 7 14 16 40
CSC - 6 10 8 8 2 - 34
LPI - - 2 5 10 12 4 33
Glaucoma surgery | - - 1 3 2 2 2 10
* For Table 3 and 4
M1 - 0.50-3.00 D M2 -3.25-6.00D M3 >-6.00 D

H1 +0.50-+2.00 D

PVD- Posterior vitreous detachment

POAGS - Primary open angle glaucoma suspected

H2 +2.25-+5.00D H3 >+5.00

Astigmatism £1.00 D

POAG- Primary open angle glaucoma

PAC -

Primary angle closure
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PACG - Primary angle closure glaucoma NTG - Normotension glaucoma
LPI- Laser peripheral iridotomy OHT - Ocular hypertension
CVS-  Computor vision syndrome CSC -  Central serous chorioretinopathy

Table 5 Ocular pathology and correlation with hyperopia

Ocular pathology | Hyperopia Odds ratio 95%Cl P-value Significance
Strabismus High hyperopia 6.07 1.39-26.47 0.030° Sig
Amblyopia Moderate hyperopia 11.34 1.47-87.62 0.0032 Sig
High hyperopia 208.83 26.34-1655.77 | 0.000° Sig
Primary open Mild hyperopia 2.50 1.04-6.00 0.034% Sig
angle glaucoma Moderate hyperopa 4.89 2.01-11.89 0.000°? Sig
High hyperopia 21.01 7.12-62.05 0.000° Sig
Primary angle Mild hyperopia 6.99 0.92-52.94 0.028% Sig
closure glaucoma | Moderate hyperopia 11.34 1.46-87.62 0.003% Sig
Glaucoma Mild hyperopia 0.45 0.29-0.70 0.000? Sig
suspected Moderate hyperopia 0.37 0.21-0.66 0.0002 Sig
Primary angle Moderate hyperopia 2.25 1.21-4.20 0.0082 Sig

closure

Odd ratio more than 1 means hyperopia had high risk for ocular pathology

Odd ratio less than 1 means hyperopia had low risk for ocular pathology or less correlation

@Based on Chi-square test, p<0.05 was considered statistically significant
bBased on Fisher's exact test, p<0.05 was considered statistically significant
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Rangsit International Optometry Conference April 29, 2019

Hyperopia in children
Ocular pathology in Sl .
Hyperopia of patients » Hyperopia is the most common refractive

error in children +2.00 D - +3.50 D.

» The prevalence is 4-9% at 6-9 months and
decrease to 36% at age 1 year

* At the aged 4 years, RE will be +2.25 to +
500D. (12% of 2 +3.00 D. )

* At 45 -7 year old, the mean refractive error
was +1.75 D

» After aged 10-15 years, hyperopia will
change to myopia

in Rangsit University eye clinic _

arln Naksaranyuyottana, BSc,M
Faculty of Optometry,

Rangsigﬂ

Hyperopia in children Hyperopia in adult
; : » From The National survey of Visual Impairment
* Ifthere are no eye glasses correction, the in Thailand in 2007 — prevalence of hyperopia
children will have 13 times more strabismus and (not include presbyopia)in all age group was

6 timesless visual acuity when compareto the
children without hyperopia

» The association between hyperopia and the
presence of ocular pathology are known -

26.30% by Australian definition=+1,00 D

3.44% by Epidemiologic definition > +3.00 D
(Rangsit J of Art & Sciences, 2011)

strabismus, amblyopia has been proved for + Inadult, many ocular pathology were list such as
young children, with reduced visual functions as uveal effusion - |-
distance VA, binocular near VA, reduced pseudo-papilledema _ L
stereoacuity, differencesin convergence-to- angle closure glaucoma o E =
accommodation (AC/A) ratio refinal vein occlusion S

non-arteritis anterior ischemic optic neuropathy

Objective and Methods
* Hyperapia is a condition commonly found in patients
examined by optometrists  This study’s objective was to
gather baseline data and determine if there was a

Hyperopia in adult

+ Hyperopic patients having a risk of
glaucoma when compared fo

non-hyperopic patients correlation between the degree of hyperopia and the

+ Prophylactic iridotomy was acceptable
procedure and frequently perform
o preveni acute angle closure
glaucoma

presernce of ccular pathology as patient outcomes, and

research
+ Arefrospective descriptive study of g
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University Eye Clinic between January )
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Strabismus Amblyopia and Binocularity.

J ) g,

‘Strabismus had more hyperopia (40%) and increased with

increasing hyperopia (>+3.5 D)

High prevalence of amblyopia among children with RE,
particularly high hyperopia and anisometropia (= 3D )
Amblyopia was the main cause of monocular impaired
vision in childhood

Uncorrected hyperopia 2 4.0 D or hyperopia 23.0 to < 6.0
D were associated with reduced binocular near VA (20/40
or worse)

In this sludy, minimal strabismus and amblyopia were

found due tothe mean age of the studied population were
51.77 = 19.56 years. Ratio of strabismus and amblyopic

cases will be less for accurate statistic analysis
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Ocular pathology in different age group of hyperopia

Eye 3140 61-70 |>T0 Total % of
Disease Hyperopia
164 1287

- 9
POAG - 2 5 20 26 19 T4 5.85
POAGS - 1 - (] 1 2z 16 56 443
RAC - 1 - 3 7 3z 21 il 6.25
NTG - - 1 1 9 18 20 45 3.88
OHT - - - 4 v 10 2 23 1.82
PACG - - - 2 6 4 11 28 222
LPI - - - 4 v T 2 20 1.58
Glau surg - - - 1 2 2 - 5 0.40
Strabismus 12 6 5 4 3 3 2 35 27T
Amblyopia 11 4 3 (-] 6 5 1 36 285
CVs - 4 8 6 6 2z - 26 2.06
CSC - - 3 T 8 1 - 19 1.50
Discussion1

The carrelation study of ocular pathology will be
‘compare between cases with refractive error and case
with no refractive error (emmetropia)

It was known that the presence and magnitude of
hyperopia among preschocl children were associated
with higher proportions of amblyopia, strabismus,
anisometropia and with worse stereo- acuity even
among non-strabismic, non-amblyopc children.

In primary school children, refractive error was the
commonest type of ocular morbidity (2.36%).
Hypermeiropia was the commonest type of refractive
error (0.84%) in contrast to myopia (0.64%)

>

- Qjécussion 3 GlaucomaandHyperopia

'\ ‘For adull, Singapore and Malay Eye Study, with the

mean age of studied population was 58 +11 years,
35.3% had hyperopia, 4 6% were diagnosed glaucoma
and 0.2% had angle closure glaucoma

Thailand study had mean age of studied population
51.77 - 19.56, the result was similar in number of
hyperopia (32.05%) but different in glaucoma prevalence
(973%) and 2.22% of angle closure glaucoma, because
Thai study was done in eye clinic, not a population
based

In 40-to-64-year-old population and at 65 years, they will
developed at least 0.5 D myopic shifts due to nuclear
cataract, so the refractive error of cataract and post
refractive surgery cases were excluded.



Discussion4 Primary angle closure (PAC)

Higher prevalence in Asian countiies, is generally
associated with a shallow anterior chamber, hyperopia,
female or a shorter axial length, and thick lens.
Hyperopia was associated with substantially increased
prevalence of PACG. Each 1 D reduction in SE was
associated with a 22% decrease in the odds of PACG
Poor detecfion rates were probably due to lack of
gonioscopy as a routine part of eye examination of
hyperopic case

In this study, mild and moderate hyperopia had a risk of
primary angle closure glaucoma (OR=6.99, 11.34)

Conclusion

Hyperapia has many related ocular pathology.

In children, strabismus and amblyopia can cause poor
education and poor quality of life.

School eye health and vision screening are very
beneficent.

In Thailand with increasing aging population ,
optometrist see hyperopic cases every day, they should
aware of glaucoma prevalence in hyperopic patients with
narrow angies which are at risk for angle closure and
should be carefully monitored
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NAAION

+ For NAAION which is more common in over 50 year age
group, but there were reported in young patient with
hyperopic from +0.50 to +2.00D

The majority of NAAION were
hyperopia (71,1%) The average
degree of hyperopia was +1.86 D.
* In this study, only 2 cases had
NAAION | 41 years old man with
mild myopia and 50 years old
man with mild hyperopia, so there
were inadequate case for correlation
study
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