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go] W3l dolr vz} 3k W 200) ZH 40t ZERe] ZAISH ZF 100S A g 3ke] SEHA W (push-
up method)S ©]-83to] 28-S AT Hofstetter 322 o83l Ao Hul=dg 7Hats 7152
2 7 FAX] vekt(under), A4 (normal), 7ITHH X 2Tt (excess) 02 H-F3le] vlwstch Ax): 200 %
Hke] Hi A 8L 9.77~11.64 D(10.77+2.49 D), 40t ZHke] i ZHEHL 4.67-6.21 D(5.34+1.28 D)E e}
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Hojzde o] 2782 7P YRkl AAPTH N 4
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%1 0.659 3 = AISEE FAIBKES 3 & 97t =9k
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71t 2] (Min,) = 15.0 D — (0.25 D x 1o]),
71t (Ave.) = 18.5 D — (0.30 D x L}o]),
71 H x| (Max.) = 25.0 D - (0.40 D x 1}o])

AR HjlZ2dg o] 7[HkS 7IEo R V| HAA] w|vh
-(under), 7|HFH 42| 2} 7] FHHX] Alo] o] A g (normal),
ZIHH WA ZI (excess) 02 S 231t

247k B2 SPSS TE T (Ver. 12.0 Window)S
o]-g-3ted, YYuA] FAHEA(ANOVA)S AAIsH90H,
IH= 95% AFTOE p<0.05 4 W A F o2 {2
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1. DIHAIRe] 2HO[MZ

£ AT gt gAY A 2009} 40th Z=ut
Z¥zy A 24zt 5094 F 20002 Bt S 2
O] A= (spherical equivalent refractive error)i= 20T ZHF2]
749 FARE —3.10+2.35 D, 9AR= —2.80+2.39 D, 40tH
28] A9 IA} —2.00+1.78 D, A —1.80+1.52 DE
YEFSATH(Table 1). Aol W2 FH-oPdme] & Zfol=
Ho|X| gigkon} 40t]9] ™= Kt 20t)2] = o]
57O w2 3oE e

2. ZEH H|n

20t]9} 40t ZRbollA Aol wE Fd HolxdHe

Table 1. Average of refractive errors of all subjects

Average of refractive errors(D)
20's 40's
Male

Male Female Female

OD —3.24+242|-283+2.46|-1.97+1.80|-1.81+1.52
(ON —2.96+£2.34|-2.76£2.38|-2.03+1.79|-1.79+ 1.53
Mean+ SD|-3.10+2.35|-2.80+2.39|-2.00+ 1.78 | -1.80+ 1.52

Table 2. Average of the maximum accommodative amplitude

by age
Amplitude of Amplitude of
Age accommodation (D) Age laccommodation (D)
21 11.64+3.59 41 6.21+1.35
22 11.51£2.61 42 5.59+1.24
23 10.77+2.66 43 521£0.92
24 10.17+1.84 44 5.00£1.20
25 9.77t1.73 45 4.67+1.18
Mean=®SD 10.77+2.49 Mean+SD 5341£1.28
3 2 .
s * Mean
£ 18
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Fig. 1. Distribution of accommodative amplitude according to
the refractive errors.
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Table 3. Distribution of accommodative amplitude by using

Hofstetter formulas in 20's (unit: n)
Age Accommodative amplitude Total
Under Normal Excess
21 5(25%) | 12 (60%) | 3 (15%) 20
22 3(15%) | 16 (80%) | 1 (5%) 20
23 4.20%) | 15 (75%) | 1 (5%) 20
24 4. (20%) | 16 (80%) | 0 20
25 4 (20%) | 16 (80%) | 0 20
Total 20 20%) | 75 (75%) | 5 (5%) 100
Me%‘)i; SD 18 10+0.58 [10.95+ 1.35(18.67+ 1.82(10.77+ 2.49

Table 4. Distribution of accommodative amplitude by using

Hofstetter formulas in 40's (unit: n)
Age Accommodative amplitude Total
Under Normal Excess
41 3 (15%) | 17 (85%) 0 20
42 3 (15%) | 17 (85%) 0 20
43 3 (15%) | 17 (85%) 0 20
44 4 (20%) | 16 (80%) 0 20
45 5(25%) | 15 (75%) 0 20
Total 18 (18%) | 82 (82%) 0 100
Me?gj;SD 3284052 (5794089 0 [534+1.28

Table 29} 711, ZA| =0 wE HjZzdH e A7 =
gt ApolE YERlA] Z%th(p>0.05, Fig. 1).

2000l A Hojzd=" e Z|H A H RS 209
(20%), 873~ 75%8(75%), Z7IHHNA] 2T 578(5%)<]
X2 JeEPNJIL(Table 3), 40t 7o) 4% v]vt

2 187 (18%), B 8278 (82%)S YERNSIAL, 71Hh
A Z3ptoll s XS YehA] 23k Table 4).
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Fol| M Hojxde | HAav B FulE e
AE WHH, oJz}e] A9= dAFo] Sl w8
&}_i 71/\0],__ 7:]6'}:——~ L}E]-LH“OL} /R-]Bﬂ oﬂeﬂ U,"T‘_oﬂ
A FrelAde ITHp>0.05). 28]ar Y E5 Hofstetter
TAE VFo g 3 HUxdE TR} e
x99 B¥ 5 YERATHFig. 2).
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Fig. 2. Comparison of amplitude of accommodation in 20's.

B 40' male

O  40's female
Maximum

9 e Normal

Amplitude of accommodation (D
o
il
e

:
M 2 43 44 45

Fig. 3. Comparison of amplitude of accommodation in 40's.

YERN 2 32(p<0.05), A3l rt}a‘r/\ = MAIE ALsla B
T 21e] AﬂJZ@EﬂOl =2 73(0.03~0.68 D)O.2 =3
FoH, dxle] A9 BE A Zol|A Hofstetter 52|
ojgt 71EHJ§£+X]1:1 e Aoz FXE e
a1, oJzke] A= 41l MR 71 EHF X 2} 035 D =
< Hizdg Y FX5 Yepidth B3 EollA A
o] S7Fghl e} Hdjx2dE o] 7AE e 20ti=
0.47 D/, 40tE 0.38 D0 ATkFig. 3).

ZF AR R HAdizdg o] 7dEdx et 3785 Hx
AY Huo] 2k v Bks o, 41415 AlQldtas
Ha7|hx Bt ST gke] Ee A2 YT Al
o H2dy SHHTRT 7|72 2el= 200
ZHb M= 0.83 DO 2HE, 409l = 0.26 DY 2=
ERfiTt. ] ztol= HAdlzdE A7)7F A= Ul7F @ 20
7t 40t BT o 2 3hs 7 AS aEEiHEE 20
ti7} Hofstetter -3-2]ol 2]g A5 7| x| H} o] vt
< Hxdgs 7HAE A E YERATH(Table 5).
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Table 5. The difference between average expectations and
average of the maximum accommodative amplitude

Age Ex-Ac’ Total Ave.
(year) (D) D)
21 0.56
22 0.39
20's 23 0.83 0.83+0.36
24 1.14
25 1.24
41 -0.01
42 0.31
40's 43 0.39 0.26£0.16
44 0.30
45 0.33

*Ex-Ac: average expectations(D) - average amplitude of accom-
modation(D)
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S ARESte] HdizdES S A} 200 2Rk Hol=
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9.1~11.0 Do}= HIszgt 235 YelaL o] zbol= 2t
Zre] At A AHg-E Hujzde S e 2o
2 Bt} 40t AH M= nx}FLAFAZE(cross cylinder
lens) A P <3k Hujzd o] W7} 4.38~7.25 DE
Uehd dltlel= v)S=st A9E YeR o, 40~494]
= oz 3 vl 359 D Htle & Aow =4
H AL o] Zpole 40tl] A2} 40t ZRbol| &gk HFHT)
2 g o] zjo)g AZE L) T nloly AUz FrpHe A
AAZ 7L LASE el A (R=E 7FehE gEbde] =
717} ZfebA Fidrol vlsl Bt 2.64 D] AHolE LiEL
U= Aoz gEA el o) kst ee A3
Ak AR ZE FLg 7o) 19799 AAzpiole) vl
SlEm B A Ax} 20t Xy AE F 0.8 D, 4000 %
dhll A= ¢F 1.1 DY Hujzde Asts JeRfUT). o
= AdArt g Al7IQ1 oF 30:d A Bis) &
tiRle] H=gt A 2o A ok o= o
o}

APol| w Hjzde ] AgPATolMe= AFS] 12
Aol 184) wwke] ofshyuk-s tiako 2 31 Aol A m
TR 65.9%, A 34.2%9] XS UERA HHA, 21B1e]
stde oz 3 Aol ME wnko] 32.5%, F4t
0] 67.5%%5 UER E Ao Bt 2 2 AeE
Uebgth, B3] gk vlwel Hojxdgye] Haxe W
3= SAle arEste ok sk W&ol A v A Aot &
AT AYE vlws|RH GAdate] Bxs X Jdzd
o] HA= 2P0 B FS AtjellA] Golxl= A&
< Hola ot

B A 20009} 40t EFoA dElo] 713 o) u}
g Hozdg e AE Yeided T AldielA g
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7o) zAgo] YRR 25 & S /e Hes
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o] 24Y EXE /e AFS Btk o Eaxd
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< HE Ao Z AZH ol AT Y FTFe
A =Qte] e Al7I7F 7RIS 53, A SOl m
A GEpzicka Bk xpg el 7] FBIe] dqte) A
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1. 20t ZHke] HFZAH2 9.77~11.64 D(10.77+2.49
D), 40t Zuko] A HPZAHL 4.67~6.21 D(5.34+
1.28 D)2 YERsit).

2. 20th 2} 40t ZHbol| o] Ht)z- 22 Hofstetter?] S
71Eo 2 BF3AS ul 75~82%7F Bl &8,
71t H 2] muktS 18~20%, 71 A Zate 20T)
ZHEMTE 5%2] HIE2 YEREEAL, 400 kA= o
ERA] ek

3. 2009} 40t EFollA Qo] Fvgtel wEk Aoz
AHgo] 20t 0.47 D/, 40tHE= 038 D/ A=E Vel
Pk 7 AR TN Al mE Hojzd o] ZfolollA
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HU2-dE S 7= Aoz YEsth

5. ] FHIFE 2 N1 Al BEE A
AAE Aoz Fol sh= 20019 3% =48 At
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Comparative Study of the Maximum Accommodative Amplitude
in 20's and 40's Myopia

Jae-Hong Yun!, HaeYoung Hwang!, Soo Woon Kim!, Hyun-Mok Kim?, and Jeong-Sik Son®*

'Dept. of Optometry and Vision Science, Kyungwoon University, Gumi 730-739, Korea
Dept. of Ophthalmic Optics, Suseong College, Daegu 706-711, Korea
(Received April 30, 2012: Revised August 27, 2012: Accepted September 15, 2012)

Purpose: Average of the maximum accommodation amplitude of myopia in different generation, early 20's and
early 40's were compared according to gender, degree of myopia. Methods: Maximum amplitude of accommodation
for each 100 patients of early 20's and 40's were measured with push-up method. Maximum amplitude of
accommodation expectations based on Hofstetter formula were classified into three groups of under, normal and
excess. Results: The average of amplitude of accommodation was 9.77~11.64 D (10.77£2.49 D) in early 20's
and 4.67~6.21 D (5.34£1.28 D) in early 40's. In early 20's, minimum expectations of amplitude of accommodation

for under, normal and excess groups were 20%, 75%, and 5%, repectively. In early 40's, excess and under groups
were 5% and 18%, repectively, but there was no excess group. Conclusions: According to increasing age,
amplitude of accommodation of both age groups showed decreased, and no significant difference was found in

degree of myopia with gender. Difference between mean of expected accommodation amplitude and maximum of

accommodation amplitude was compared, and it was found that maximum of accommodation amplitude of 20's

was smaller than mean of expected accommodation. From the result, it was expected that people in early 20's

who have more working times might have festinated accommodative insufficiency than 40's

Key words: The maximum amplitude of accommodation, Presbyopia, Push-up method
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