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Abstract. Accommodation is an important function of the human eye, which can change the parameters of
ocular refractive system and also has a strong correlation with the development of myopia and presbyopia.
Several subjective measurements have been applied in accommodation assessment such as push-up test,
push-down test and minus-lens procedures. It can be measured objectively by measuring the change in re-
fraction of the eye with dynamic retinoscopy or autorefractor. This article reviews the application of mea-
surement of accommodative amplitude and research progress in accommodation, providing clinical infor-
mation for further studies. (Eye Science 2015; 30:110-116)
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1.#535 7% (push-up test, PT) >, gk 3 Jm 't 4
B, IE 5 BN 55 20 0R K bR B T8k
ARAT 0.4 m Ak, VB R # 3 LB AE ) B — 17 bR,
FFUAZ) 2 em/s B3R EERF I AR gk 2 A8 00, L
SRS R AR RS PEROR i | 1B 101 21 B m AT O
TR O 0 57 B, 05 S o A 5 A 2 R - T 7
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2.1 %5% F 72 (minus-lens procedures, ML) . fii
B R R A3 A AU BB R AT AR T B AR S
DI PbR T B0k A I SRR E T . FELR B BBIY
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1 ARFEBSHH 30 E L : (A)Grand Seiko GR-2100
(B)Grand Seiko WR-5100K, (C)Grand Seiko WAM-5500.

BRI A B A 5 B e R A T A B S,
TR +4.00D (LLAMEE B T AY-4.00DS ) g Bl AG: #5
AR AP MR EE o [RIAE T A A 20 MR A% 98 19 W

2. H 3l Ji Y6 1Y (Autorefractor, AR) : H 3l i )t
SRR 2410, T Bl A5 RIS I 8 s R A
B FLA P BRI B R R R AP 5
4 7540 45 . SRW-50001"*" Grand Seiko WAM-5500
155110 &% Grand Seiko WR-5100K 25, R LA Grand
Seiko WR-5100K Open-Field Autorefractor 'y {5
I WK B RO SRS T8 A
it 12.5 % 22 cm B CHETEMALER . AR 6 m
AEFRUE Snellen 73R, I bR 22 HE T3 AR
B2 R FEE A . WR-5100K 3R 8 B i 2 /0y
6.28-10.12 #ailr, WL HAE KT 2.3 mm™,
HORG BRIV E M 0.01D HBEARER B 2N 12 mm,
AR GZE 22 5 VK, — L B0 R 25 4R (A0
4 BOULECRIZR RSN ) A F] A S, WR—
S100K i 2 W FE MR BRJEDGRE , Wk E e bR 2
T T ST 1) e et S B A AR B 5 W BE . Dorothy ! ®!
H1 Eric Singman®'%57A 4, #H%] DR H HCR it ,
Autorefractor XJ K 2r & [ ER K, [HEEFL B2/
TR (R TC =

3.Hartinger coincidence refractometer(HCR) ; 1R
Pt B B AN IR AT 4 R Al S
BRI 67458 B SR04 A I 325 (Trial Lens—Induced

Accommodation Measured with Hartinger coinci-

dence refractometer, HCR+TL"™)) , #i4& A= HR 3 A1
6 m AbIE JFedm/N—47 , flT ] HCR I A7 IR W 46
JESCRE Kt T ZERATZHTHEN-0.25D 1Y 5Bk
AN, [ HCR sl 2800 5 A7 HR 9 e D6 B2 el
A5 A G R R AR G =RV, RS
Hahn 3 A BEARIC L S HCR B R 1k, %)
UR Y S DG RS 5 28 U DG Y 10 T B A R A 80
WREE o [T A A 2 IR A R MR

B b g2 i i 24 W )0 5 D 6 v (Pilo-
carpine-Stimulated Accommodation Measured with
the Hartinger Coincidence Refractometer, HCR +P)*
PSSR A3 1L 6 m Al s e dme/N—47
F HCR I G XUHR BB fiJeE G 26 IR AL 0.05mL
1%%ER TR A 4L 5 (cyclopentolate hydrochloride ) , £7
MR35 A 0.05mL 2.5%%h 2 25 %05 I I & (phenyle-
phrine hydrochloride) , 20 738512 5% 55 —UOWHR
JeHE . AR A 0.05 ml 6% 6 F = FIER R ER (pi-
locarpine hydrochloride) J , {8 | HCR 2 25l & XX
HR A JeE DGR AU (29 5 0 1 k), HBIESE 3 Yl
WACRBAT R I, VIR TE DR S R A DG Y
ZEAEL RN R 19 IR R

4. W3 18 A0 58 J5T 5 53 BT & 45 (Optical Quality
Analysis System,OQAS) : # # #% Z KoM S il & T
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PR 2GRS PRI 2R AR AR 6 RSO
PEPHIR 283 W 6 2R G IR 0 JIEE S S8 BT I 1l ) &1
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IR N+ 90 b1 v 2 s BT o s A =R S N =
HI A5 8 Tt 2 LT 3 it L) 3000 S L s o 1) IR
A (OQAS L3 BTt 73 M /= 48 ) & W HI Tl AR
Vilaseca S5 P57 46 H . OQAS R Gl & 1E # 4R 4%
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BEA, B 67 455 R Ry 5 P B 2R 2 A Bl R
wHBREOE T, WATRE R E S5 Z2m
s, Jm il B R = A i o o i — R LAY
ke, BRI FH 25938 3] B4 V5 sl s IR 2 8 B ali 5
PRAT GRS B A ) 4 3 15 e B 3L B Ay
#EWH . 10 Win-Hall 58U 053 57RO 8
2 A B KT JIARUT , H Harris>Y A9 IF 5% 45 S 5% B
ASTRVIT BT 6 2R 2= A Bl ) 2 AR S S AN — 1Y
Iz W HER P E A AT RF it — 2B 5000

SN BN 10 SR SR MR BR ST B e Y R Y
AR AT D v A T U e vk g ek B A )
(] Asp (AR 00 B 1 — B0 RN mT =42 H % W)
TEFERHOR T 7k EA R e 2B WA &R, B
B R BRI 3 RE, D3 AN LI o 5 ik () 45
RZ MR BAFTEZE S, BT A 78 2 0 AH B0 >k
Lt 1O P N3 o = UM s R R NI e o =

= AT AR R
LAY FT B9 X 22 57 . — (1 Z24F-Ril Don-

ders B e & KON A IE & R RS 1, Z 5 IR 2
(1919) 11 Duane (1922) WAHZE iz & H AN SEE A
TEH IR B 130, O M T 10~30 2
NIEH AR AR J11E, 1989 4 SAESEE 1 T A
i) ARHLIX 466 HOER IR 7, Rl IR
NI HET, L Werner A8 19 26 BB 2 5 H] T 4
T LA AN [R) IR I 5 1 7 5 o T A2
73, Win-Hall'® %5 0 5 3 1 % 00 985 7 & T 2 4n
HCR Z5 I 85 g, I 2 235 SR 34 o s I 42 07 A
A, M A R D 22 5

1964 4T, Hofstentter $& H AT #% 2 52 M I8 75 1) i
FEAYRZE | 1964 4F Hofstentter 42 H 4 #5 F& 52 i I
IR A EE R R JR T R R A AR 1
KRWIREAL, I 42E T Hofstentter’s A7 f KIH Y
3 =25-0. 4544  HEF 52 | 12 AL RE R S,
ANTRIAES N TR0 I8 9 0 B2 A, JC R A A 5
A SCAEGEAN [R5 2 30 3 B 3 A5 i NS 15
TIRER TR 3,

BRAFUY SN, 52 45 77 1E 5 r P 2= e &
B X IRERIREFLO RN R AE, £ 3, AREA
J5 PRE RIS AE S S5 48 A I 15 1 3 )& T 3R A ]
U5 Donders 4542 18 (1) KR 3& N7 J7 78 W 5 25
SNEN kAR 3N Sy 1 E T N O WA = Bl (S S ST

R 2 AFFIEEXS T

DR Autorefractor HCR+TL HCR+P OQAS
R (=] {[iS (=] [ i
ML AR 2R /N e e 2mm L) I~ 1mm LI I Imm P I 2mm V) [
LR HNE LR HMEAR Bh ot 45 k7] P E LR
AR [ [ g g AN E

&3 ARBETEE B SR TE IR NS ) R

li== Donders {12 Clarke Duane A& H S SR 5 ARt KAESE Werner
AR 1864 1919 1919 1922 1936 1943 1948 1989 2000
7- 11.9 14.0
10— 14 12 13.50 13.4 13.2 12.20 10.3 13.5
15— 12 10 12.00 12.3 12.5 10.96 10.8 9.3 12.5
20— 10 8.5 10.50 11.1 9.8 9.25 9.1 8.1 11.0
25— 8.5 7.5 9.00 9.9 8.5 8.93 7.8 7.1 10.0

ﬁf 30— 7.0 7.0 7.50 8.7 7.3 7.74 6.4 3.8

fﬂ%\ 35— 5.5 6.0 6.50 7.3 6.1 7.09 4.5 7.0

- 40— 4.5 4.5 5.50 5.8 4.9 5.37 2.5 5.0
45— 3.5 2.5 4.25 3.6 3.4 4.40 1.6 3.5
50— 2.5 1.5 3.25 1.9 2.3 2.76 1.2 2.0
55— 1.75 1.0 2.50 1.3 1.6 1.76 0.9 1.5
60— 1.0 0.5 1.75 1.2 1.2 1.52 0.8 1.5
65— 0.5 0.25 1.0 0.7 0.6 1.5
70— 0.25 0 0.75 0.25 1.5

4‘7
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2 (HAS T D B 3 S AR bR RIS T b A
FCL A AN BC A FERE SR, KA S5 SR A —
5

289 )1 5 Z R R — A PG B
FAFIR BB AR IR 13208 T B, NN 5 | R A PR
ME! Bl AT T R R, LR
ABFIEEMH s8R HOS , Har, & —5&F
AT KA NRIG ST T TS T — & W73, vl o
J AR AT i 42 (Pseudoaccommodative approaches)
PN YH T 18348 (Accommodative approaches ) 227
VTR A2 5N T AR A AR (Implantation
of multifocal intraocular lens) Mt , HEE4AT—1
yaetE i i 20 i LY LIVR T IR IR Iy
EHARMKE MR AR RE ) . VSR DAV T N T
IRIEFAAR  (Implantation of accommodative multi-
focal intraocular lens) A0, AT U85 A T bR 448
TR B A N TS A B AR AR T
AL, T D REARCHE T BRER LAY 1E H A= BRI g
DL 1 P B A I J iR AR BE A A ) 45 4 1) 2 3 1
(R AT PO 2, ARV AR 7 R Ihn , e
TV AR R B X RO | e s R L) S R
O A A AR G A R A LA, BT
IR B ARIAIT I A BEAEIX L7 T 45 T IR 41 ek
2 [20]

AERT T2 XL 5 3071 75, 2 L 2 32 AT LA DX )40
VAT IR 7, BRI IR L H H B 35 s O g
ZETEARM T A RARRR (R 71, B F KR
TR Z BT i 2 R 2 IEE IR D RIS 2,
R R B 25 5 O T SR A 2% 1T 2 T
5, T3 H B 5 A AR 22 A IR 27
A= 2 LR FZRHIOY , 25 K 7 SR AR R A0 X B R iR
2= ST RE AT AL Co R, Qo] 2500
HPEA T A RAR R 8 5 7702 H i 2 sy 7 14k
1) oy — B ZEMEAT

3. VA 1 SRR ¢ U A HIR A 4 R AR X
TERRLIR A & R Allen™ S\ iy 1 5 IR A7
FEAROCHE: B 5 3 0 A% 2F B JCAH 5G4, Fong PHilhy
AR BE AR A AR T R T AE s s 20 B 22 g fif
FHVET Gt 28, DT I8 4 s FIR Py A LK HIR 7= A 8
IR M R BOE M., S35, KEAEA R, i
FsF 8 4 T A R, PT g o R AR ), P
Ao (R I b B0 T D A A5 AN 21 )
PO R AR T AR B IR 15 B, HEE S
P R BRI I & A R S S I T B AR Y
A, A2 AR IR — N e, it
FEHE A A IR YT I AT RE G T AR I

EZRCRIE B = T A IE PR Ak, A Fr it — 20
BT ERAIE

mEBE5RE

IR g Gz T vk DL SR vk o 3
Moilrik Foakik SRk AU AL S T4
A, R KA N B3 A R 5 BEORAIG, AR T, 2000
LA E B AT, AR AT E A A — 2
VAR ZE | 45 vERA PO AT LS Y 01 Dl 1 1
KT, W 5N GERA AR R T
S OL AT B R R R S A
AL LA P RCR B S P 2R, DR PR ik £
TR —Fh R WLERS HAT R4 n] 52 A I D7 ik
FIPFAARIE

Bt e A 0 S 85 A, A B 1) K e R 5¢
¥, LAShZSHLR A VAR A sh e eSO AR %
LIk 2 T e AN NAT BB B WL e S
S MR BRSSP DGR BB AT A v i 32 L 1
i BRI [l R4 0 — B A e B A
P, AR 70 Y A T 1), ELE L ik
TR Tk AT AR e IR W &R | B %
B BRI T S PR HRTMELL) 32 I HT B4
H B I R AR b e L S W pR AT AN AT 9 58 4
G T30 AN R B 7 1 P AR 2 TR TR AT A 22
5, HATBA 02 B SCBU R B E . HA Se etk
I e i A P A LD ZR, ELAE A [R] B WL 9% ]
IR, A AT IR R 70 bR v 4 T
(EYNE s

S Uik
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