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1. EHM-

2 ATl Foshy kg 2 kA Aol gl
AAL, A7 Qe UREAIZE 7Fs S Tt ﬂ?ﬁ*lﬁ 0.8°]
o, et AFAIE 1.0 1943041 (H T AH S 22.89+
2.864)2] A1 54 189, of 341)S thto g &)
Aok 24g Hrle NS As=E A (NVision-K
5001, Shin-Nippon Rexxam CO., LTD, Japan)®} ¥ &
(AV-9000, Pichina, g+=7)& AR&-ate] =33ttt

2. A
IRl Al B4, 24, =2 gl Aol upgle] |pt=
AR A2 SR E FAAE Y Ue DHEIUZE &
= = o 50 cmﬂﬂ"ﬂ*ﬂ 21219
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3 &= v AE A =5 E 3] (America Standard  for
Testing Material)®] #AFTEF7]9 40 mmx70 mmX.th
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98 2l7] Mells A 308014 FAANE VAT
stdom, nigAle] Ao wtet Aoyt JIFES vie
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A5 g AU mx7 m Z7))= B A
< wiAskaL wi A sg-o] kgtho] @ = (light-emitting diode)
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1o A EaN=1
3. YA 715 AR
Ao gArEe] Fdol el we AlEugS 915k e
7t 2w, AAe) A7 wRA YL 2Hge
o, E4] A3 0] ofolr] HEE Uolr 7] sloirs Ex
oA, 2EEe1, AR B 2 A=, Y R oA

Alzd, §39 AN AREa.

Aejol A ZHZ=HAH(ACnA Scaler, Y =58
o}, T2 ARE3Fe] ‘Push-upHH-S o831

2) ZHEZ0|M HAL
A AN A2 AFE(PCARD, Bernell,
USA)E I ZAAZRE 40 cmol] YRA)7]IL 08X HE T

AlSHAl 3 3 £2.00 D9 flipper(BC1270, Bernell, USA)
2 Apgstol WL,

3) ARl= HAt

LAY S wA e oA AAEE EFETI=(Distance
Thorington Card 5357, Richmond Products, USA)$} <A
2]-8- E¥ E7F=(Near Thorington Card 5237, Richmond
Products, USA)ZE AF&3le] 4 H EYEROF nfEx
ZEE AEsl 9, ZAY FHAE S8

4) =Y ZFd| A

FAAYE gAH A7 %ﬂxfﬂ 2498 gl

AA 2HE AF3HE -1.00D W= B7PHE 01831 3 m
o} 40 cmol|A] ¢, A AR S o R X
A Z31)(Gradient AC/A H)ZE =3

5) 8™ dAl
A 8 B9 TFHE Bt 3mskel HAg
0.8 A ZAEE FAISHA sttt &bl gl&e] Ze85s
ZFAAIZIAL A3 AdEHAl Bole AdEE Al st
™ ‘—i?ﬂ%]-lEﬁ FoIAF] & HA 7]?<1LHH]'(base-in, BI)
= 0914 FE 129 oF 2-3 A° 7719
]fJ} 5 Ho|AY #EjEo B “ﬂ “sYEdR)y
e < @EgR)ehal Bastes it EejFlo] v
Bl 4 AR T 7FIXZ $ A3E) =R AR Al
B 7R ZElE S XA IEHES RisES
At BIFAP 3 & 7149 (base-out, BO) Z&|&
< o]&3te] BIAAel ELdE WHOE Attt <A
g §¢ES TFEE 531 40 cm kol 9AIgE ZAE
& 0.8 AZAIEE FAISH 3 % 2l&d] ZEEs AR
st A9 9 S8 3L WHoE S5

J Korean Ophthalmic Opt Soc.



oA 2 Al SAGR whE gt o] W3t 221

BIZ g3to] HA 5238 A2 (negative fusional
vergence, NFV)Z =% 3 BOZ &S o]83lo] A6
P 2 (positive fusional vergence, PFV)E S35 T}

o] &3l 40 cm &

Azl AR F 08AEE FAISAS WA (+)%L~
0.25 D SAIE 7FAAZIHEA A7 HE 53 2SS
o olZ® “zyroletn HPFES 3 4TI
(negative relative accommodation, NRA)Z 7|53t} 1
2 E=ES 025 D GAZ 7IJAIFIEA A8 2 5
d &4 O o]2+= & A4 (positive relative
accommodation, PRA)Z 71533t}

oz dAsnt. 427 FAH Fod2 spss
é

12.0K for Window% o]-g-5l] E-A43}At}. 2 Azt
HERA o] N71s AHgre] W vE=A BARE
Q(RM-ANOVA)—E A5, uighd H Al7)s 4

Igke] WEkE TISER AR EASGon, 05%e)

AE FEolA Fode B8 &, p #tol 0.057]R
d A5 TAHCE Fol Zol7} lvkar Akl

Z3 3l nE

1. HIEHYo| Xlo[o]| 2 Al =2 “13}

A A A=Y Ha 9] ARIES 2.28+4.00 A
olit). ulgAlo] e A4S 7M7) 15EE 54T &
NFAES] H dAY AT WAang] Fee
—2.06+3.03 AZ 022 A9 W3S, HAuEe —1.94 +
3.78 AR 033 A9] WIS}E, 49 ulgto] —2.194£3.50 A
2 0.09 AS] W3S, FAnlero] 2.17£4.47 ASE 0.11 A
W3l Yehlo] nigkale] #AIQlo] 5% A4 Ao
ARR)E = o] Ag9loll 7 AIE S BYoH, 54 A
7} vlaste] upeal A AE] ARRIEe] W= nper o
w2} ZHd 024 AS] Zo]E R THTable 1). $HH, SA]
A A=Y Hi A9 AMYEE —5.9414.8]1 ACE
SAE Ao FA o= WAL 5444444 AR
0.50 A2] WH3}=, e 55014499 AZ 044 AS] WA
312, HAmlEre] 9= —552+436 AR 043 AY] HIE,
HAERS. _5504+4.69 A Z 043 A9] WSS RIS
Y, 54 A3} vluste] vl 2AE] AREe] Msh=
uigrdo] wel H) 0.07 A2] Fo]S B YTH(Table 1). B}
Balo] O S ¢al b F A== YA 2A
Zol M 5 dAFes A9 Hog Hsks & 4 3l

Table 1. Change in heterophoria depending on the background color

Background color
Baseline - P-value by
(mean+ SD) White Red Green Blue RM-ANOVA
(mean= SD) (mean= SD) (mean= SD) (mean= SD)
Far distance (A) —2.28+4.00 —-2.06%3.03 -1.94+3.78 -2.19%3.50 —2.17+4.47 0.756
Near distance (A) -5.94+4.81 —5.44+4.44 -5.50+4.99 -5.52+4.36 -5.52+4.69 0.583

Table 2. Statistical analysis for the difference of heterophoria depending on background color after reading

Difference of heterophoria (A)
Background color P-value by paired t-test
mean=® SD

Baseline - White —0.22+2.04 0.428

Baseline - Red —-0.33+2.67 0.363
Far distance

Baseline - Green —0.09+2.55 0.791

Baseline - Bue —0.11+2.38 0.733

Baseline - White -0.50+2.23 0.105

Baseline - Red —0.44+3.06 0.290
Near distance

Baseline - Green —0.43+3.00 0.302

Baseline - Blue —0.43+2.80 0.269
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ot vlEA 7he] f-2)3k xfole {I11C M (Table 1), 2 Table 4. Statistical analysis for the difference of AC/A ratio
& Az} ujEA 7ko] Folw EAZ O G0l ekobr) depending on the background color after reading
(Table 2). Backeround color Difference +n; ];AC/A P-Valuet-i)gs tpalred

vl me Aslee) B4 felge gded 1 =) o
. o s - - - aseline - White 0.11+1.42 :
A1 WAKIE He B3-S Bilet ol 22 AE Bl - Red 0078

_ N - 041+ .
FAE w AR ge} Exp o] A Hel gy T 041167
Zzslt)e A}9lo] wlako] o s AHoupero g wgl  bascline - Green -0.17+1.63 0.457
o] QAN Fo] Fojd] Ao FE A Bascline - Blue 0284171 0.238
AC/A : accommodative convergence/accommodation

2. H}EHMo| Xl0|0f 2 AC/AH|2| H3}

=4 A AW IS " AC/AHIE 2.70+ 140190 HATH webA HguR o] MR = -l gk A
Th(Table 3). WP A48 2H2t 15853 S48 59 o] ojye} FF9} dAAst] FFS e HogE AT

AC/ARI= W AulELe] 739-= 2,59+ 1.332 0.119] TAE,
Z) RS 311+ 1.658 0412 712, ZA8lES 287
T 1332 0.179] S7Fs, FAntee] 739+ 2.98+1.342
2 0289 71 YERARI O vl 71 AC/AH] 9]
ztol= BAIAR] 1242 §IATH(Table 3). vl H=
54 2] AC/AR] Aol ME FAZ fode #EE
T Ao HAulgr A o] =4 Al 1 zfolv) 7P A
Al YEFATHTable 4).

Apate]] ofs) Wk Ao A 71 de] "ol s R
A He FAA9AS FA9 Aty sl 7P B
28 3P, AC/AY]ol 93l A FFgo] AYE T
Kozulin 512 HDTVAIAH Al AC/ABIZ} #2)31A] &7}
S Bkt AEAQ) 2HE Q% L3R ke
HelE JA|H ZFA) fFEEAem, A9 9T
o2 ACAYIE G = S & F AT B AT
NME FA] M} vBluste] WARlERS A Q)¢ thE nige
oA B AC/ARIZY S71eks BTt 53] 24
ulgre] AC/AH] W3pr} thE nigkale] Wit 4 o
Elted] o]Ao] o] Hawe)] QIS njH Ao= Azt

T AN

3. HiEHMo| x{o[of E ZEFZ2Ho| #s}

54 A APopdREe] Hit F528L 7401239 em
olAth. 7t niEAE g 158 B9 ZA T P EFFTH
& wAulEre] A9-E 8224270 cmE 0.82 cm?] 7S,
Z)AHubES. 8 6242.96 cmE 1.22 cm®] E7HE, S4uler
o] ALE 8.1442.57 cmE 0.74 cmd] 7=, HAulet
2 824+2.82 cmE 0.83 cm?] F71E YERNl o nlgt
A Zgo] Weke BAHoZE o3 2polE YE}
WATH Table 5). vl EE =x MFo] T3] 2}
ol BAHCE fFostdon, Huntee] =& A
) A3 Ay vlwste] 7P =2 WEEs JYeES
(Table 6).

IGATE A&H o= FAISHA HH HUAFFELE A
A A=E A Ho HE¥Z=r} Yt Owens
T 1A7ke] Aelv)et AFE LTI B ol
S 2RI e oy T 2ARY mE fEs
o] zJoli= frolslA] gtor, Yy LM% 2

Table 3. Change in AC/A ratio depending on the background color

Background color
Baseline P-value by
(mean SD) White Red Green Blue RM-ANOVA
(mean= SD) (mean= SD) (mean= SD) (mean= SD)
AC/A ratio 2.70£1.4 2.59+1.33 3.11£1.65 2.871£1.33 2.98+1.34 0.088
AC/A : accommodative convergence/accommodation
Table 5. Change in near point of convergence depending on the background color
Background color
Baseline - P-value by
(mean= SD) White Red QGreen Blue RM-ANOVA
(mean=t SD) (mean=® SD) (mean® SD) (mean=t SD)
NPC (cm) 7.40+2.39 8.23£2.70 8.63£2.95 8.14£2.57 8.24£2.82 0.000*

NPC: near point of convergence
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Table 6. Statistical analysis for the difference of near point of
convergence depending on background color after

reading
Background color Ditferer(lgrerel)o FNPC ;i\r]:ilu:- tlz}s/t
Baseline - White —0.82+1.51 0.000*
Baseline - Red —1224+1.72 0.000*
Baseline - Green -0.74+1.49 0.001*
Baseline - Blue —0.83+1.64 0.001*

NPC: near point of convergence

A & F3HA FA3hal B skttt Grattons o] A
TFAMZ H3} F L7 (visual display terminalyS- ©]-8-
g 2 A 2EEY FFHo] B Solme Harg vt
UTH AP AFA T} o] ATl M E 7 npeta o) A&
AE Har d F FFEAA {3 FAE Bylow &
3] Z|Autere] :Lﬁ % 7P 2 F599 HAE UEY
A=t ol Mgt ofgh e 2T FF71A] ¥
< Wl 718 9250 ARl Ao = AT

4. HHEMMOo| Xlo|of| [HE =HE0|Ho| M5t

=4 A AQdFAES] 909 2H gL
9.02+6.23 cpm(cylces per minute)?] A THTable 7). TF=
nlERA o] AMS 71z}t 1587 918 T 9.9]0) A golA
L& wWAnlere] 74-9-= 9.78+6.71 cpm=E 0.76 cpme] 7}
Z, ZAnlgre 10.46+7.04 cpmZE 1.44 cpme] F71E, =
MRS 10.09£6.57 cpmE 1.07 cpme] S7H=, AdAn}
BFe] 95 9.81+6.82 cpmOE 0.80 cpm S7}1E VERY)
Aom, v 7k pgre 0.03798 FAIH SR folt
Apo] S YERHR{TH(Table 8). HFA W2 =4 d5-2] -
91t - 8o ds HwEIHS Wolx FAnie-s A9l
WA A g =) vigl e BAIH R gk ol
UERH {TH(Table 8). ¥1-9-919te] B9-= =4 A A
RS0 Hi 2d8olALS 9.57+6.56 cpm®]|ATH Table
7). 15%87k0] HA] & B9t - 8ol g W alulee]
ZA9E 1039+6.62 cpm= 0.81 cpm®] Z7HE, A Aujet

r41

Table 8. Statistical analysis for the difference of accommodative
facility depending on background color after reading

Difference of
Background color agg?g; O(gsgl\;e ;i:::juf-tlgt
mean=® SD
Baseline - White | —0.76+2.23 0.016*
Baseline - Red —1.44+3.55 0.004*
bE Baseline - Green | —1.07+3.63 0.034*
Baseline - Blue —-0.80+3.68 0.118
Baseline - White | —0.81+2.78 0.036*
NDE Baseline - Red —1.57+3.34 0.001*
Baseline - Green | —1.20+3.16 0.007*
Baseline - Blue —-0.94+3.62 0.060
Baseline - White 0.02+3.58 0.970
Baseline - Red 0.32+4.00 0.562
ov Baseline - Green 0.32+3.60 0.519
Baseline - Blue 0.02+3.01 0.964

OU: Oculus Uterque, DE: Dominant Eye, NDE: Non Dominant
Eye, cpm: cycles per minute.

2 11.15£7.13 cpmE 1.57 cpme] 7=, SAuteke] 74
4= 10.7816.76 cpmE 1.20 cpm 71, P upetal>
10.52+7.28 cpmOZ 0.94 cpm®] F7+5 YERNACH 1}
B o] Aol BAIFCEE {o3IATHTable 8). W}
B 5] 5] - golde] wiskE Hlwste] BH
F-91Qke] A= FAntES AQg YA nigrae] 7
= B5F BAFo 2 {23} tH(Table 8).

=4 A AP okol A 8ol ALE 9.62
+6.30 cpmO] Y TH(Table 7). 15%7+e] A F ofoto] %
Hgo)Ade Waulete] H9-= 9.60+5.84 cpmZ 0.02
cpme] AL, AABMES 930£6.02 cpm= 0.32 cpm9]
AT, SANERS 9304576 cpmZE 0.32 cpme] TAE,
AU 9.60+5.99 cpmOE 0.02 cpme] 7HAE LHE}
Hlou BAASE folgh Aole oo, A4 A

Table 7. Change in accommodative facility depending on the background color

Accommodative facility (cpm)
P-value by
Baseline White Red Green Blue RM-ANOVA
(mean= SD) (mean= SD) (mean= SD) (mean= SD) (mean= SD)
DE 9.021+6.23 9.78+6.71 10.46+7.04 10.09+6.57 9.81+6.82 0.037*
NDE 9.57+6.56 10.391+6.62 11.15+7.13 10.78+6.76 10.52+7.28 0.010*
ou 9.621+6.30 9.60+5.84 9.30+6.02 9.30+5.76 9.60+5.99 0.826

OU: Oculus Uterque, DE: Dominant Eye, NDE: Non Dominant Eye, cpm: cycles per minute.
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$-of uperad ket 2--go]Ado] Wity FAZI 9
de WEEA| F3TH(Table 8).
et 8ol e e uiRo wel FAZoR
FroJgh gke] ztol7t AN OH, FA 5] HluoA
= S ube, AAnigr, A dulete A 22t frojdhs BHY)
WReF 2480l It viAlE AR 4 =4
o] 7i9jo] HA| FFo= UF -Gl R 7]E cpm
< W SN 2A Ao Qg FFu =Tt
ATHA o} BM Tl B AN Ao A7}
HAk o]Hgt e w2 2EEodS Hole 15
o - golds EO]” IF 25 9t - 8olds
AANZF=Rr vHE =514 = I 34U S1EtE
33‘5 A7} FAFSF 2B v 29 £30] 1l
5ol oIakS uk= okol o RolA] A4l A
J& 8ol Ao} vlalste] ZA] Fof] HA A
s AskS eI o]= Tl XA 8ol =
Alolle 74 -] JHYE A FARE o - g0
49 A9E 2YOE AF A% E3o wp A
sage] Ao 2o] YFE WA Hol 54 Fole
Solzl oz A7kE &tk oledd Faks ol

o._gr[
ol

oéHU-bN'rimex

selng $3 2e Y FAo] Y A e =
Agol A HolThs AadTe] Avfsl ekl

t} [25-26]

5. HiEHMof| 2 Mrijz=Ho| H3|

=4 A AFQAAAS] BT SAANNERAEL 1226+
0.61 Do}, 1583t 247} oh2 npehale] A4S o2
T SN EAE S MAamlEre] H9-= +220+0.52 D2
0.06 D] 7FAE, HMulERS 12.07+0.57 DE 0.19 DY
s =AulEre] A= +225+0.66 DE 0.01 Do 7+
2E, AAuES +2.184+0.60 D ©F 0.08 DY #HAE
Yep o viekal 2he] St o] Aol froj g
£ 0,030 SAHoZE §og 2po]7} IUTHTable 9).
TS HA W] nigay SAd RG-S Blaste] B
H AAuiere] A8S 93 W Aot BAFSZE {9
Sk WS} AASS AT = A TK(Table 10).

54 A AUty it SN ERELS 213+

b, 222}

Table 10. Statistical analysis for the difference of relative
accommodation depending on background color
after reading

Backeround color Difference of RA Pivalue by
(meant SD) paired t-test
Baseline - White | —0.30+2.11 0.249
NRA | Baseline - Red 0.12+2.10 0.010*
D) Baseline - Green -0.26t2.15 0.952
Baseline - Blue —0.54+2.22 0.324
Baseline - White 0.15£0.62 0.089
PRA | Baseline - Red —0.06+0.74 0.585
D) Baseline - Green 0.17£0.83 0.144
Baseline - Blue 0.01+0.88 0.908

NRA: negative relative accommodation PRA: positive relative
accommodation.

1.11 DO|RA e} 1581t
ul Al plERe] 749 2284 1.27 DE 0.15 D
AuLERS. 2 07+£1.22 DE 0.19 Do] W3S, FAnleto)
A9+ -230+1.31 DE 0.17 DY W3S, A nigte
-2.14£1.24 DZ 0.01 D & ¥s}E YeRl Ao vpetAl
7] gz e] Apol= FAFSE faskA Ltttk
(Table 9). ZA] AF2] njerad A2 =3 57
2o Fogk ztolE UERNA] kT Table 10).

E AFM e S84 U JA] gt 2 8ol
TR HA4 $o HAaske A UEdEd &
AN ZA L FAGTo|EF=E S 7HHE=AE = Ao =
AN F57F 7AaE W FFAEHE EA8sHA FAAE
T Ue sEHo| BRI feg FHoz Qe FF5Eo]
&0 HA| grol S NEA Fho] WA SHE A=
AZYE| Q). U A S0 RE T e EA]

2 Aanige] A8 A Wl 7PF w2 =& UE
HAeH, ole A2xe] gakoz I 9 /jiksgo] 1
29 Ao g A7)

'El

6. HHEHAo E E8Eel Hal

=4 A AR AAE] NFVE 11.31£6.18 A9]

Table 9. Change in relative accommodation depending on the background color

Background color
Baseline P-value by
(mean= SD) White Red Green Blue RM-ANOVA
(mean= SD) (mean= SD) (mean= SD) (mea5=+SD)
NRA (D) 2.2610.61 2.2040.52 2.07+0.57 2.2540.66 2.1840.60 0.025*
PRA (D) -2.13%1.11 —2.28+1.27 -2.07+1.22 -2.30+1.31 —2.14%1.24 0.180

NRA: negative relative accommodation, PRA: positive relative accommodation
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Table 11. Change in vergence depending on the background color
Background color
Baseline - P-value by
(mean - SD) White Red Green Blue RM-ANOVA
(mean= SD) (mean= SD) (mean= SD) (mean= SD)
. NFV (4) 11.31+6.18 11.70+£4.87 11.80+5.63 11.91+5.31 11.98+6.43 0.485
Far distance
PFV (4) 10.26+6.40 10.41+5.96 10.54+6.08 10.41£6.20 10.50+6.89 0.943
. NFV (A) 4.46+5.55 5.30+5.35 5.19+5.30 5.41+5.66 4.54+4.87 0.127
Near distance
PFV (4) 18.09+7.26 17.78+7.63 18.33+7.91 17.72+7.34 18.174+8.07 0.722

NFV: negative fusional vergence, PFV: positive fusional vergence

Table 12. Statistical analysis for difference of vergence depending on the background color after reading

Background color Difference of vergence Pivalue by
(mean= SD) paired #-test
Baseline - White 2.89+0.39 0.327
Baseline - Red 3.86+0.53 0.363
NFV (A)
Baseline - Green 4.07+0.55 0.289
Baseline - Blue 3.744+0.51 0.196
Far distance
Baseline - White -0.15£2.92 0.710
Baseline - Red —0.28+4.25 0.632
PFV (A)
Baseline - Green —-0.15£3.63 0.765
Baseline - Blue —0.24+3.73 0.636
Baseline - White —-0.83+£3.52 0.087
Baseline - Red —0.72+3.63 0.149
NFV (A)
Baseline - Green —-0.94+3.84 0.076
Baseline - Blue —-0.07£3.67 0.882
Near distance
Baseline - White 0.31£4.83 0.633
Baseline - Red —0.24+5.42 0.745
PFV (A)
Baseline - Green 0.37+5.03 0.590
Baseline - Blue —0.07+£5.22 0.917

NFV: negative fusional vergence, PFV: positive fusional vergence

ATHTable 11). 1527 242 oh& vfeAle] AAdS gle &
OdAE2] 947 NFVeE Wanlete] 7-9<= 11.70+£4.87 A
2039 AS] F71E, AL 11.8015.63 AZ 048 A
VS, HAREY] 9= 11911531 AR 0.59 A2] 7}
=, RS 11984643 AR 0.67 AY] =712 JERL
O} ulEIZEe] NFV zlole BAIZOE F2l3 2fo|=
SASATH(Table 11). =4 F$-<] vlerAE NFV] zfo] T
gt SAHSE 3k Aol FIUTHTable 12).

54 A AdoigAte] 9AE PFVE 10.26+6.40 A°]
Aot 1583 ZF vgAle] 248 ¢l & 948 PFVE
ulEle] A= 10414596 AR 0.14 A% 7S, F
AR 10.54£6.08 AR 027 AS] 7S, SAulEro)
A9E 10411620 AR 0.15 A F71E, FAutege
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10.50+£6.89 AZ 0.24 A2] SV YR O nletazt
o] PFVE] Wsle AR {23t Afol= fIITH(Table
11). 54 A% njgtid prve] W3} wdl EA1% o8 &
o3t 2ol ASITH(Table 12).

=4 A Ao AR FHE2HAZET(positive
accommodative convergence, PAC)= 9.22+5.12 A°|1S
1583 72 vleale] A48 92 & UAE] PACE 9
Aulere] A= 9244572 AR 0.02 AS] E71E, AAut
FS 104316.16 AZ 121 A2] Z71S, H2ntere] 74
+ 9.89£598 AZ 0.66 AY F7HE, H AUt 932+
543 AZ 0.09 AY T7FHE YEMI S W(Fig. 1) vhara7E
9] §oBE-L p=0.070°2Z FAIFOZ {23 zlol= ¢l
ATt
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524 A AdoPdAte] A8 243833 FF(negative
fusional vergence, NFV)© 4.46+5.55 Ao} 15837
Zt npgAlo]l 248 9] & A NFVE WAulgko]
9 5304535 AR 0.83 A% 712, FMnlEe 519
+530 AR 0.72 AY S71S, HAulEe] A& 541+
566 AZ 094 AY] TFAE, HMUBIERIS 45414487 AR
0.07 AZ7He UERIA O 7} ulehaizte] <A 2] NFVE]
ztole FAZA SR fro]alA] SktH(Table 11). HEg =4
Az o] ulehad 272 NFVY Wl EAZo® f&
SIA] QEUATHTable 12).

A A AgodAte] 248 2483283 FF(negative
accommodative convergence, NAC)= 6.89+4.32 A°|1T}.
Z} upgalo] S 1587 ¢l & ZAE NACE 94
HIERS 6.04+3.86 AR 0.85 A2] ZAS. HAuEre 570
+3.02 AZ 1.18 A2] TAE, SAHIEES 6.00+3.27 AR
0.89 AS] 7HAE, HMuIES 6.04+3.89 ASZE 0.85 A7
A5 Y AAT 985 pate] 0.0700.2 niekA] ko]
NAC®] zpol= BAZ S E 93 zlo|& gIUTHFig. 1).

=4 A ARt B 2 PFVE 18.09£7.26 A
oA} 1583 7} npEA o] S ¢S Foll= WA}
et} Haulere] A= 247} 17.78+7.63 A 2 17.72+
734 AZ UERY 031 A 2 037 A ZHAS Bt vhd
AAntg ) YAanete] A$E= 27 1833+791 A 2
18.17+8.07 ASE YER} 024 A 2 0.07 A 712 B
o1} upgrazie]l 24 PFVY ol EA1FQ f-o0A4
< $AATK(Table 11). =4 9] ulgdad ZAE] PFV
zto] HA] FAZOZ o84 FAUATHTable 12).

54 A AFopPdRte] Hit A PACE 4.89+3.26 A
o]Oﬂq. 7,]- u].\;}-/\n_o/] /\/\4,0_ 15,,%} 3_1'3 _} :Lﬂg] PAC
wAulere] AL 516+3.56 AR 027 A% 7=
ZAWubERS. 52743.87 AR 0.38 AY] EVIE, %&‘H}E*—
5.0312.84 AR 0.13 A9 71 B vhd, A anjeto]
9= 4.59+3.80 AZ 029 A THAE %E}uﬁiﬁur d
v 2 2AE] PAC ®I3ke] 9882 p=0.7802 &
]xqo] OAA-]_ O}Oiq—(Flg 1)
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Fig. 1. Change in accommodative convergence depending on
the background colo. A. Far PAC, B. Near NAC, C. Near
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Change of Binocular Vision Induced by Longitudinal Chromatic
Aberration during Near Work
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Purpose: The current study was performed to compare the difference in binocular visual function depending on
variable background colors at near work. Method: Fifty four adults (18 males, 34 females) who consented to the
present study and had no ocular disease, ocular surgery history, strabismus and amblyopia with normal binocular
vision were participated into this study. The subjects were asked to read the novels with black letter printed on
white, red, green and blue background for 15 min. Then, their heterophoria, AC/A ratio, near point of
convergence, accommodation facility, relative accommodation and vergence were measured before and after
reading. The difference of measurements were compared. Result: Overall heterophoria was tended to decrease
with regardless of background color. AC/A ratio showed a tendency of increase after reading the novels with all
backgrounds except white background. Near point of convergence was significantly increased compared to before
reading at all background color. Accommodative facility of dominant and non-dominant eyes were also
significantly increased after reading however, binocular accommodative facility showed a tendency of decrease.
Negative relative accommodation also decreased at all background colors however, the change of positive relative
accommodation was not significantly different. In case of vergence, there was significant difference in break point
of far BO and recovery point of far BI by the wavelength of background color. Conclusions: From the results, it
was known there is convergence change depending on the wavelength of light even though same amount of
accommodation and convergence is required when doing near work for certain period. Thus, it can be suggested
that the adjustment of the near working environment which perception of various color was required, should be
conducted according to the main wavelength.

Key words: Longitudinal chromatic aberration, Binocular vision, Convergence, Accommodation, Asthenopia
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