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Thesis Title :  Effect of Low Plus Lenses on Fixation Disparity

in Sustained Near Work Users

Program :  Master of Science in Clinical Optometry
Thesis Advisor - Prof. Emer. Somsanguan Ausayakhun, MD.
Abstract

The use of low-powered lenses has been explored as a potential remedy for symptoms of
asthenopia associated with prolonged near work, often leading to a reduced accommodative
response. Accommodation and convergence are intricately linked processes that must harmonize for
effective binocular vision. This study aims to investigate the impact of low-powered lenses on
binocular vision, focusing on changes in fixation disparity, heterophoria, and accommodative lag.

The study comprised 80 participants equally divided into Group A and Group B. Each
participant underwent two experimental phases with a 15-minute interval between them. During the
first phase, Group A did not use low-powered lenses, while Group B did. In the subsequent phase,
the groups switched conditions. Each experimental phase lasted 30 minutes, during which fixation
disparity, accommodative lag, and heterophoria were measured. The results revealed significant
differences in heterophoria and accommodative lag between Group B and Group A during the first
experiment (p=0.002 and p<0.001, respectively), with similar trends observed in the second
experiment (p<0.001). Furthermore, in the second experiment, Group B exhibited significant
differences in fixation disparity, heterophoria, and accommodative lag (p=0.006, p<0.001).
Correlation analysis indicated a positive correlation between fixation disparity and heterophoria in
both Group A (r=0.422, p=0.007) and Group B (r=0.464, p=0.003) during the first experiment, while
in the second experiment, this correlation was observed only in Group A (r=0.452, p=0.003). The
use of low-powered lenses resulted in increased exo-direction in fixation disparity and heterophoria,
coupled with decreased accommodative lag. In summary, low-powered lenses demonstrated
efficacy in reducing accommodative lag but were associated with increased exo-direction and

magnitude of fixation disparity and heterophoria.

(Total 49 pages)

Keywords: fixation disparity, heterophoria, accommodative lag, low plus lens
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NYUAL U Gﬁﬂﬂqn@n@ﬂ’lﬁlﬂu ﬂﬂﬂﬂWﬂﬁLlaleﬂﬁﬂ‘]sﬂ 1/]1/]'N1uﬂ3@ﬁﬂ‘ﬂ’l'ﬂ§]ﬂ1ﬂiuuﬁ1')ﬂﬂ’mfl

v A = g}; 1 = [~ |l Yo 1 (Y 9 L&l = (%
AN UDYAILH 20-35 1 ulllll]l‘!IiﬂGn Llﬁ$ulﬂlﬂﬂulﬂiﬂﬂ'liW'W]ﬂﬂﬁ'lllﬂ!ﬂﬁ'l ITAUMI
] [ 1 ' 0 = @ ] aa
UDUNU (Visual Acuity) ﬂ'lf]ﬂﬁ\?ﬂ'lﬁl!fslmlsll llllll,ﬂﬂ'ﬂ 20/30 HILAVVDINITUDIUNUT VUG

(Stereopsis) T3t 40 Sec of Arc

{ J @ @
ﬁ’]i’l\?ﬁ 3.1 L!’@N’NLﬂﬂ!“ﬂﬂ’]ﬁﬂﬂl"ﬁ}“!a%ﬂﬂﬂ@ﬂ

4 Y] 4 ]
NAUANITAAL NAUIANIANDON

914 20-35 1) flulsnan

Best Corrected Visual Acuity 20/30 | 3 uaniay

. . ' ,
Stereopsis 40 sec of arc Aulsannszumlszamninademanasy 1Muea

AL vergence

3.1.1 MIAUIUNGNAIDEN

Tests for Pairwise Mean Differences in a Williams Cross-Over Design

Numeric Results for a Two-Sided T-Test in a 2x2 Williams Cross-Over Design
HO: pu-pw=0vs. Hl: pu - #0foru, v=1,2withu #v.
Number of Possible Tests =1

Sequence Total
Sample Sample Minimum Standard
Size Size Difference Deviation
Power n N D1 SD Alpha
0.90753 19 38 0.83 1.15 0.05

319 3.1 uEaImImMUIANGUAIDEY
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Dropout-Inflated Sample Size

Dropout-
Inflated Expected
Enroliment Number of

Sample Size Sample Size Dropouts
Group Dropout Rate Ni Ni' Di
1-2 20% 19 24 5
Total 38 48 10

3UN 3. 1IN IAIUIANGUAIBEN (A1D)

MuruNguA10819 A28 1151050 PASS 2024 Version : 24.0.2 Taorimuald Power
A1 0.9 Alpha 11 0.05 Minimum Difference 31 0.63 Standard Deviation U1 1.15 Iags
Minimum Difference a2 Standard Deviation §1999910013ANEINOUNIN (Pickwell et al., 1987)
o Y < 1 Y 1 Y o A 9 T a3 1
mu’sm"lﬂﬂqmm@mmwuﬂ 48 AU NQNAT 24 AU Tﬂﬂﬁd'@]’ﬂﬂlﬁﬂﬂiﬂf 80 AU Tﬂﬂumrﬂu 2 NQu
1) ngui 1319 Low Plus Lens Tunouusn 40 au

2) ngui 1% Low Plus Lens Tuaauisn 40 au

M13719% 3.2 LAAINIFUIMUNNQY

§1eui nqu | Wi | ngu | §wud nqu|  §eui nau
1 B 21 B 41 B 61 A
2 B 22 A 42 A 62 B
3 A 23 B 43 B 63 A
4 B 24 B 44 B 64 B
5 A 25 B 45 A 65 B
6 A 26 B 46 B 66 A
7 B 27 B 47 B 67 B
8 A 28 A 48 B 68 A
9 B 29 A 49 A 69 B

10 A 30 B 50 A 70 A




M13°97 3.2 LAAINIFUTWUNNYU(AD)
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Swui | ngu|  dduit | ndu|  dwud nau | aeun ngu
11 A 31 B 51 B 71 A
12 A 32 A 52 A 72 A
13 A 33 B 53 A 73 A
14 B 34 A 54 A 74 B
15 B 35 A 55 A 75 A
16 A 36 A 56 B 76 A
17 A 37 B 57 B 77 B
18 A 38 A 58 B 78 B
19 B 39 B 59 B 79 B
20 A 40 A 60 B 80 A

3.2 1n 399NN ¥ lumsI

3.2.1 Wesson Card/ Polarized Goggle
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» Salp play Begn beach Ssmp
W W ehar AphAaT gty
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*tudrh
S wxd
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WEENON §OLATION DRl T Y wﬁ
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iy oo
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Goe ok pen . Beraay ervply ek sl
o bty o toor e
= b o fandomigam
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LR R L 2]

H o o [ . . . .
319 3.1 91ln3ald1MSVNIIAIID Fixation Disparity
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3.2.2 Phoropter /Near Rod / Near Chart (REICHERT Phoropter , Nearpoint Rotochart)

A J o [
317 3.2 gilnsaldmsudamen

Q

3.2.3 Retinoscope / Near Fixation Card (WelchAllyn Elite 18245 Retinoscope)

SEESES g
& K
e |

22311252
§

&an
=
=

3.3 Qﬂﬂiﬂiﬁﬁﬁ%ﬂmiﬁi’m Accommodative Lag
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3.2.4 Trial frame / Trial lens set (MAGNON 266)

A o o o 1
gﬂ‘ﬂ 3.4 9UnsaldMS UM NARIA e

E]

3.2.5 Butterfly-S Stereopsis Test with Standard Shapes (Vision Assessment

Corporation)

A d o [ < an
gﬂﬂ 3.5 9UnTAlAMTUMIATIIMTVOURUAWUA

]
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3.3 MINUTIVTINVDYA

J a ~ = ' J v 9 @ ~ o A
HEUTTINIVY WD1Y 20-35 1 azrunuy Az Anoen Iﬂﬁlhﬂ‘i%ﬂ’)uﬂﬁﬂﬁu

&L )

3.3. 1 inurusudeyaiiugiuvesdidiinise ey me Uszidgunmauazguam
TN

3.3.2 1521iUsEAUMIVOAUTUAIY Snellen Chart A5I9IAT18AIAY Phoropter

333 avgumuadaun g g undad181304 Slitlamp Topeon DC-3 gz
TOPCON TRC-NW6S Non-Mydriatic Retinal Camera

a < Aaa
3.3.4Usziiumsueutivauiia ae Butterfly-S Stereopsis Test

3.3.5 39 Heterophoria N5z 82 Ina azszaz1nd ane mAiA Von Graefe’s Method

3.3.6 757977 Fusional Reserve @38 Smooth Vergence Testing
3.3.7 9@ Amplitude of Accommodation #18 35 Minus Lens to Blur

3.3.8 90 Accommodative Lag(Monocular Estimate Method), Fixation Disparity lussoy
1ﬂ€1} ﬁ'”m Wesson card
3.3.9 NOUGNINNTNAA0IIT0IzIMIduediedelasnsdunaINIaz ol

A 9 ° Y Y Y Aw 1 9 A & ' A 1oAY 1 ¥
Wiﬂﬂmmﬂqnllﬂaaﬂ Iﬂﬂﬂ?ﬂu@ﬂi]’]ﬂmmﬂ’lﬂlm?i?ﬂ?%ﬂﬁullﬂlasllﬂ HJL!ﬂQﬂJ A A ﬂ'@qil“l/lllilclalf

T a3 1 1 { 9
low plus lens Tupouusn tagmugilungy B Aonguiild low plus lens +0.75 D Tupouusn
Y qQYY Y1 Aaw Y, 9 A R YYo Ao W 1 =2 a
ud1ddunsanive wedluszezlndlaelyd e 30 i FgnimmsIve linsdaeriia
saq Y ° A 1o Pl A o 10 Yo Y Y 1 aw
raudnly Tasviimstlaneavvesammasaudnounsgiimadiulalinuginginise uas
ANsITeae3 o trial lens MoUBNHOINTIN1TI00

3.3.10 1IN1394 Heterophoria 3282103 Fixation Disparity 5202108 wag Accommo-

dative Lag 11gWa49 30 U9
1 Aa v o @ I a [

33.11 Tddhsaudveihmswnaieaniluszezinar 15 wii Taeligniau el

aoundu uazealdaenluszez1nd
[ o YY Y a o 1 d' 1 1 4 [ 1 o
3.3.12 merasmswnaen s mdselunquin ildiaud aavunlaeud ez
1 1 1 4 1 [ 4 I

nquildaudaounsn ludedldaud udrlduedluszez Indifluszezinar 30 wi

3.3.13 1111153@ Heterophoria f3ze21nd Fixation Disparity syez1nduas Accommo-

s
dative Lag GhGER
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ATTNN 3.3 LUVUUNNUYDYD

Date

ID

Gender Male Female

Age

Visual Acuity OD: OS:

Objective Refraction OD: VA :
OS : VA

Subjective Refraction OD: VA :
OS : VA

Stereopsis

Phoria D: N:

Fusional Reserve BI N:
BON:

AC/A Ratio

Accommodative Lag OD: (ON

Amplitude of Accommodation

Fixation Disparity
Acc Lag Phoria FD

30 minutes

(No Plus , With Plus)

30 minutes

(No Plus , With Plus)
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a ¢
3.4 MAATIZHVOYA

a 4 o

M3 Insideyald Tilsunsu SPSS for Window A52980UMINTZ118AIV0IT0YA
vy . . . 9 . A =1 [ 1
A8 Normality Test (Shapiro-Wilk Test) 167 paired t-test Motf3eUIMeUANNLANAINTZHIN

4 (] a @ ] a . .
doyaiolimsnszneaniulng Silimanszaedlilnald Wilcoxon Sign Rank Test 19
. U U 4 (] a
independent t-test 3ouousznINNADINgUNAREUlBlMInTzIeduTulng 19 Mann—
4 @ 1 a a L4 v o % 1

Whitney U Test tifomsnizieaa lulnd uazlinsgdanuduiusvesdulsniuaieg dao

Simple Regression Analysis W3e Spearman’s Correlation



NanN1528

Y Y av o Vg A ~ A 1A
@L‘lﬂi’;h’;ﬁ]ﬁl‘ﬂﬂﬁﬂﬂ 80 AU LLUQLTJH B 22 AU UYI 58 AU Tﬂﬂuﬂ’]ﬁ!ﬁlaﬂﬂqﬂ

~ ' ° ' A ' ' 2 ' Y '
23.21+3.32 7 (429019 20-35) wazsmsguientangumsnaassoeniu 2 ngu'laun nqu A
9 H b4
msnaaoalaeld Low Plus Lens Tun399 2 ngu B 11msnaaoelag ]y Low Plus Lens A59

v H v 9
N G?N?ﬂmaEJLLﬁ%’ﬁ’J’L!LﬁENL“UU?JW]‘ﬂjpu"UfN 1 Accommodation g Vergence UDINNED

N aaaluasan 4.1

M13797 4.1 A3 1UAAIAT Accommodation LAY Vergence ¥DINGN A 1A B

Group A Group B
Median/IQR Median/IQR
Age 23 (21 to 24) 23 (21 to 24)
Amplitude of 10.00/ (8.50 to 10.88) 10.00 (8.50 to 10.88)
Accommodation

Accommodation Lag

+0.75 (+ 0.50 to +0.75)

+0.75 (+0.50 to +0.75)

Accommodation Lag Phase 1

+0.75 (+0.50 to +0.75)

+0.50 (+0.25 to +0.50)

Accommodation Lag Phase 2

+0.38 (+0.25 to +0.69)

+0.63 (+0.50 to +0.75)

Phoria Distance

-1.75 (-4.00 to 0.00)

-2.00 (-3.00 to 0.00)

Phoria Near

-7.50 (-10.00 to -5.00)

-8.00 (-11.37 to -4.00)

Phoria Near Phase 1

-7.00 (-9.75 to -6.00)

-9.00 (-12.00-6.00)

Phoria Near Phase 2

-9.00 (-12.00 to -6.00)

-8.00 (-9.75-4.00)

Near Fixation Disparity

-8.6 (-8.6 to -4.3)

-8.6 (-8.6 to -4.3)

Near Fixation Disparity Phase 1

-4.3 (-8.6 to -4.3)

-4.3 (-8.6 to -4.3)

Near Fixation Disparity Phase 2

-43(-43t0-11.8)

-4.3 (-8.6 to 0.00)

Base In Blur

18.0 (15.00 to 22.00)

20.00 (15.00 to 22.00)
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M13197 4.1 MATIAAIAT Accommodation AT Vergence YDINGN A 1Az B (70)

Group A Group B
Median/IQR Median/IQR
Base In Break 23.00 (20.00 to 25.00) 24.00 (18.50 to 28.00)
Base In Recovery 12.00 (12.00 to 18.00) 12.00 (8.00 to 18.00)
Base Out Blur 18.00 (12.00 to 26.00) 0.00 (0.00 to 18.00)
Base Out Break 24.00 (17.50 to 30.00) 20.00 (14.00 to 30.00)
Base Out Recovery 7.00 (5.00 to 12.00) 8.00 (6.00 to 16.00)

4.1 Fixation Disparity

A o

$ 1 a r'd aa 1 1 1 1 o
1NM151 A 4.2 Tungu A m3dmsznnana linunianuuanaedisitdinmy
1 1 . iy i g . d’ = % ?1’1 d' % g’l d‘
T¥NINAI Baseline UBJ Fixation Disparity WeowSeunoy numMsnaasdluasai 1 NUATIN 2
(Y] Jd [ 1 a 4 Aan 1 1
uazlinaawsisuAeanu (P=0.416,,=0.904) lungu B mM3aAsIzHnNana lwuiinnu
' 1 A v o W [l = @ A = U . @ Y A
uaANANOE NIy ALY IFURLINY 11011/58U1N1T21 114 Baseline N1 N13NAADIATIN 1
1 A’ = ¥ g}/ d‘ U g‘/ d‘ L= § 1 1 =
(P=0.940) LANoMfToUINIVITHINNNMTNADIATIA 1 AUATIA 2 WUNUANVUANAIIBE1N

o w

o y a A a ' ! ¥ A
gAYy (P=0.006) Auaaslumsnm 4.3 LLa&iJf]!,‘ﬂd‘ifJ“UH/]fJ‘UiZ“Vi’JNﬂQN Tumsnaassnsn

Y H H '
1 uazAsei 2 liwuhilianuuananedsitodinn (P=0.905, P=0.192) asiuaasluaisnd

44

{ a 4 aa
A15199 4.2 AT UAAINTAATIZHN T DAVDY Fixation Disparity, Heterophoria 81

Accommodative Lag Tu ﬂij: UA

Baseline Phase 1 Willcoxon | Phase 2 Willcoxon
Group A Group A Baseline/ | Group A Phase 1/

Median/IQR | Median/IQR phase 1 Median/IQR Phase 2

Fixation -8.6(-8.6to- | -43 0.992 -4.3 <0.001
Disparity 4.3) (-8.6 to -4.3) (-4.3t0-11.8)
Heterophoria | -7.50 (-7.50 -7.00 (-9.75 to - 0.992 -9.00 (-12.00 to <0.001

to -5.00) 6.00) -6.00)
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{ a 4 ana
A15197 4.2 AT NUAAINTAATIEHN 1T DAV Fixation disparity, Heterophoria lei&

Accommodative Lag Tu ﬂ’cjll A (GI' 9)

Baseline Phase 1 Willcox | Phase 2 Willcox
Group A Group A on Group A on

Median/IQR | Median/IQR Baseline | Median/IQR Phase 1/
/ Phase 2

phase 1

Accommodative +0.75 (+0.50 | +0.75 (+0.50 to 0.883 -0.38 (+0.25 to <0. 001

Lag to +0.75) +0.75) +0.69)

4.2 Heterophoria

INA15199 4.2 AUBY Heterophoria 1UnNgN A lonf5e11fe 15114 baseline AL M5

g’/ d' 1] L P=| 1 1 S W o (Y] = 1]
naaeslunien 1 wun hillanuuanarsedialivioddin (P=0.992) msnlieueusenitenis

o

Y v Y v
NAaeIlUATIN 1 AU ATIN 2 WUNUANUUANANEE1INNBEIAY (P=<0.001) TUnQY B f1veq
. d’ & (%] g’l d’ = 1
Heterophoria 14011/581 Baseline U nsnaaodluasen 1 uaznlseumouszinenmsnaaos
Y H Y H v
AN 1 NUATIN 2 NUNNANNWLANA BTN UBFIATY (P=0.002, P=<0.001) AWTAITUAIT1N

43 Weonl5ouoUsz1i119ngu A az B WUI1A1 Heterophoria HAINMANAINNUDEINT

v o

9 v 9y ]
e lumsnaaoiasan 2 (P=0.048) ualumsnaasinsan 1 LNUANULANAIIDE1N

v o

i
LRGN

(P=0.080) aanuanaluaisan 4.4

A a J aa
AITNN 4.3 AMTIILTANNITUATICUN N DAVD Fixation Disparity, Heterophoria §1g

Accommodative Lag Tu ﬂ’cjn B

Baseline Phase 1 Willcoxon Phase 2 Willcoxo
Group B Group B Baseline/phase | Group B n
Median/IQR | Median/IQR | 1 Median/IQR | Phase 1/
Phase 2
Fixation -8.6(-8.6to- | -4.30(-8.6t0 | 0.940 -4.3(-8.6 to 0.006
Disparity 4.3) -4.3) 0.00)
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{ a J aa
A15197 4.3 AT NUAAINTAATIEHN 19T DAV Fixation Disparity, Heterophoria 1%

Accommodative Lag Tu ﬂfjjJ B (Giﬂ)

Baseline Phase 1 Willcoxon | Phase 2 Willcoxon
Group B Group B Baseline/ | Group B Phase 1/

Median/IQR | Median/IQR | phase 1 Median/IQR Phase 2

Heterophoria -8.00(-11.4 | -9.00 (-12.00 0.002 | -8.00(-9.75 <0.001
to -4.00) to t0-4.00)
-6.00)
Accommodative | +0.75 (+0.50 | +0.50 (+0.25 | <0.001 | +0.63 (+0.50 <0.001
Lag to +0.75) to +0.50) to +0.75)

4.3 Accommodative lag

INAITN 4.2 WYIIAIVDI Accommodative Lag ¥odngu A lumanfSeumisy
Y 1
5¥MI Baseline 11 M3naaoensan 1 wun lulianuuenaedsiisdinty (P=0.883) dau

o v

Y H Y [
MafFouNeUITHINMINARBIlUATIN 1 NUATIN 2 NUMTANULANAINOENITBT ALY
(P=<0.001) Tungu B W1 UANNUANANBENTUEAIAYN1ETDAV89AT Accommodative Lag
4 - = : e % 4 -
WotfSeumeuaanalsszyi1e Baseline MU A1INAA0IATIN 1 taznfSeumeuminaaoy

v H Y H v
FEUINATIN 1 AU ATIN 2 (P=<0.001, P=<0.001) aduaadluaisian 4.3 msnfseuimen

3$UINNQY A uaz B TuA1 Accommodative Lag W31 UAMUUANA1NDE1NTNTBTAYNINADA

9 H 9 ' H H
Tumsnaaensan 1 uazasan 2 (P=<0.001, P=<0.002) asnuaasluasean 4.4

1 9
A1519% 4.4 1510038UNeVA1 Fixation Disparity, Heterophoria, Accommodative Lag NI&93

Y H 9 H
N luNINARIATIN 1 LAZATIN 2

Group A Group B Mann-Whitney
Median/IQR Median/IQR U Test
Fixation Disparity | -8.6 (-8.6 to -4.3) -8.6 (-8.6 to -4.3) 0.501

Baseline
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v 9
A1519% 4.4 M519U58UNeVA Fixation Disparity, Heterophoria, Accommodative lag NI& 04

v 3’, d' 3’, d' 1
HGEY Tunmsnaaeensan 1 uazasan 2 (919)

Group A Group B Mann-Whitney
Median/IQR Median/IQR U Test
Fixation Disparity -4.3(-8.6t0-4.3) | -4.3(-8.6 to -4.3) 0.905
Phase One
Fixation Disparity | -4.3 (-4.3 to - -4.3 (-8.6 0 0.00) 0.192
Phase Two 11.8)
Heterophoria -7.50 (-10.00 to - | -8.00 (-11.37 to -4.00) 0.858
Baseline 5.00)
Heterophoria Phase | -7.00 (-9.75 to - -9.00 (-12.00 to -6.00) 0.080
One 6.00)
Heterophoria Phase | -9.00 (-12 to - -8.00 (-9.75 to -4.00) 0.048
Two 6.00)
Accommodative +0.75 (+0.50 to +0.75 (+0.50 to +0.75) 0.885
Lag Baseline 0.75)
Accommodative +0.75(+0.50t0 | 10.50 (+0.25 t0 +0.50) <0.001
Lag Phase One +0.75)
Accommodative 4+0.38 (+0.25 to +0.63 (+0.50 to.+0.75) <0.002
Lag Phase Two +0.69)

4.4 IANSHANUFUNUS Sz N9

@ v J 1 @ [ 1
MINMINAFOUANNFUNUTTENINAMUTNIUND Fixation Disparity 1ungu A a2e
! @ v Jdo
Spearman’s Correlation W11 Fixation Disparity IANUAUNUSNU Heterophoria Tumsnaaes
Y H Y H v
A399 1 1aZASIN 2 NA1 Spearman’s Correlation r=0.422 (p=0.007) 1AL 0.452 (p=0.003) A
o w 1 = o R a = [ 1 A o o J
a1y lungu B wunianudwiusiduldluismafennungy A Tashannuduius
) ]
Spearman’s Correlation 5%719¢2111)5 Fixation Disparity N1 Heterophoria 1UN13NAQABIATIN 1

g‘/ { 1 % v A [
MINAADIATIN 2 UANUMANUTUNUTN r=0.464 (p=0.003) LA r=0.398 (p=0.011) AIUMS
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o o J 1 @ 1 1 ]
NATDUANVTUNUTIZHIN Fixation Disparity N1J Accommodative Lag Gluﬂ’qu A wun 'l
v o Y d A A { v o
ﬂ’J"IﬂJﬁ?JWHTJ‘VNﬂWi“V]ﬂﬁ@QﬂiQ‘ﬁ 1 Lm%ﬂiﬂﬁ 2 ﬁmmwmuwu‘ﬁ r=0.0.078 (p=0.632) LAy
' 1 1A @ v J a = o 1 ¥
r=0.059 (p=0.719) @aulungu B wunianudunus llluiianiedeinungu A nalums
¥ A d A A v o oA

NAABDIAIIN 1 LASATIN 2 Iﬂﬂﬂﬂ?ﬂ??ﬂﬁﬂwu‘ﬁﬂ r=-0.049 (p=0.762) 48 r=-0.136 (p=0.855)
= o v 1 (Y ] ~ =
"lfxiﬂilﬁJﬁll‘Wll‘ﬁﬁgﬂlTQﬁlLLﬂi%%LlﬁﬂﬂﬂQiugﬂﬂ 4.1 N 4.8

Group A simple linear regression between fixation disparity and near heterophoria (Phase 1)
Textbox R2 Linear = 0.100

5.0

Near hetertophoria not apply low plus lens

<150
-300 =250 -200 -150 -10.0 -5.0 o

Fixation disparity not apply low plus lens

' Y o @ 7 7. R . o
g‘ﬂﬁ 4.1 UFEAIANUTUNUDIEH I Fixation Disparity 0¥ Near Heterophoria Tumsnaaoinss

1 1 ¥99 Group A

Group A simple linear regression between fixation dispairty and accommodative lag (Phase 1)

R2 Linear = 5.118E-4
1.50 o o
H o
a
w
3
o
5 1.00 o o
=
o
&
§ o [} o o
4 y=0.67-1.1TE-3*x
°
=
-E 50 o o [} o o
o
£
E
o
LE)
2 o [} o
00
300 250 -200 4150 100 50 0

Fixation disparity not apply low plus lens

{ o v v
31]‘7] 4.2 PHANANUTUNUDTIEHIN Fixation Disparity 188 Accommodative Lag Tunmsnaaos

Y [
A599 1 Y09 Group A
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Group B simple linear regression between between fixation disparity and near heterophoria (Phase 1)
R? Linear = 0.200

Near heterophoria apply low plus lens

-20

-30 -20 -10 o 10

Fixation disparity apply low plus lens
{ [ o d 1 %, = o . .
gﬂﬁ 4.3 AN NNUTUNUTICHIN Fixation Disparity 48& Near Heterophoria Tumsnaaos

Y H
AS9N 1 Y03 Group B

Group B simple linear regression between fixation disparity and accommodative lag (Phase 1)

R? Linear = 0.005

120
1.00 = o o
B0
B0 R R

o o o o o
y=0.41-2.91E-3*x,_______________________________

40

Accommodative lag apply low plus lens

20

00 o
30 20 10 0 10

Fixation disparity apply low plus lens

4 o o 1
gﬂﬁ 4.4 LFMANVUTUNUDIIEHIN Fixation Disparity L1818 Accommodative Lag Tumsnaaod

Y v
A599 1 Y09 Group B
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3

il

A
N

Group A simple linear regression between fixation disparity and near heterophotria (Phase 2)

50

Near hetetrophoria apply low plus lens

=200

Group A simple linear regression between fixation disparity and accommodative lag (Phase 2)

1.20

1.00

50

60

A0

Accommodative lag apply low plus lens

20

00

32

R? Linear = 0.220

=200

y=0.45+4 18E-3"

o]

o

-150

-10.0

Fixation disparity apply low plus lens

12 ¥09 Group A

o]

e} e}

50

o]

o]

]

]

o v & 1 al}
4.5 WEANANNAUNUTIZ YN Fixation Disparity 488 Near Heterophoria Tumsnaaoinss

R? Linear = 0.008

-200

-150

-10.0

Fixation disparity apply low plus lens

-50

{ o v v
N 4.6 LAAIANVFUNUTIZHIN Fixation Disparity 101& Accommodative Lag Tunsnaaos

9 1]
A399 2 Y99 Group A



Group B simple linear regression between fixation disparity and near heterophoria (Phase 2)

10
o
w
=
a2
w
=
o o
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> o
§ ) o
) 0
1] [}
£ o
[}
£ o
o o 0
- o o
E 0 o o
= e ) © ©
g o o
z o
o
20
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1. Refraction Unit/near point card

2. Wesson card/Polarized Goggle




3. Retinocscope / near fixation card
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4.Trial frame / trial lens set
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5. Butterfly-S Stereopsis Test with standard Shapes
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7. TOPCON TRC-NW6S Non-Mydriatic Retinal Camera
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