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Static Characteristics of Accommodation on the Relationship between
Accommodative Resting Position and Viewing Distance

Tsuneto Iwasaki and Shinobu Akiya
Department of Ophthalmology, University of Occupational and Environmental Health, Japan

Abstract

The steady-state accommodation of subjects dur-
ing a 15 min visual task was measured in real time hy
an infrared optometer to investigate the relation-
ship between accommodative resting position and
the effect of viewing distance. When the subjects
were loaded at 50 em (closer than their resting
state), the steady-state accommodation showed an
inward shift which was enhanced when computation
was done. On the contrary, when they worked
outside their resting position-2 m viewing distance-,
an outward shift of steady-state accommodation

was seen in the control group who reacted only to
the visual objects displayed. For the mental task
group this was not evident. It appears that the
steady-state acommodation is different between the
cases of visual stimuli given inside and outside the
resting position. (J Jpn Ophthalmol Soc 99: 607
—611, 1995)

Key words: Steady-state accommodation, Resting
position of accommodation, Viewing
distance, Infrared optometer

I ¥

BRI L, TR L BRI & S B
OKFER R —EXE2ZUTWw3 twbhd, #Afi~0
B A2 AR R D #2812 Helmholtz oD% 2 30 4352 1 A
NoNTLREMOZ £ TH DA, ZEMEER ORI
ZEbLDIZOVTI, BLoLWETIHRE DS H
DREESNTW W, Toates” D Fic L hid, ZFr 2 h
LELT, 28 & D T H~OFHET (positive accommo-

il

dation, AP EFRENEEE L H DY) B s iz
Fiid, BIRBRMERSEEEMNICES L, Zhib bE
T ~OFET (negative accommodation, [EEEIZE T
Hi®) it ENTHEITIE, BFARER O = 23RN T
HdEnI,

ZDFICHEZ X, LEAL L D NEIOFERE TRV E
i &=, BIZTEARER DTS L A2 R
ME ST BRESF S, FICLHL L D HOERE
TH S NEE I, BRI EE U RI2 R R

RURIFERAE @ 807 R LALLM B ERERE 7 e 1 — 1
(PR 6 5 8 H 15 H3ft, PR 6 4 12 H 27 HAGETZH#)

Reprint requests to: Iweasaki Tsuneto, Ph.D.

PEEEPRZIRBEHE Sl WA

Department of Ophthalmology, university of Occupational and

Environmental Health, Japan. 1-1 Iseigaoka Yahatanishi-ku Kitakyoshu-shi Fukuoka-ken 807, Japan
(Received August 15, 1994 and accepted in revised form December 27, 1994)



608

BHH S N RES RS L FZ oD, AROBENHE
HicH 3 e +hid, i hLe LTEEDHD T
e n0RECOFES S ARENESH 5,

MIARMRZERI & - THA S LG 2 HE AR &
LTHW KBTI, S8EEORETOI0NHETm
REFRLEBORMO AT v 7IREE, WETHRD S5
Fi%E LB wh w2 AR EEHED 5
h, HCLHEOIMITER L BRI, BAEDSE
FHDOWH W 2 HETRRFHCBR 2RO TWEY, &
DOk DiZ, BEOHEATSSZ 6N HBEOBRME
WCEEI R L THK T 2B 88BN 2 L 1T, %%
RIS O LB L, BEELEWR2E TS5 THS
ZEEHflseons,

Bz, RREOEE AR - 7R OIS %
#2256, BEBEORITRESR L, TELO
M EoMES R D, HENTEHONHEITHN S
EHERL, £72, b5 HERE T LB O TIEE R T
TWBAREMERH B, £ uhid, BLFZELTHT
CRBIBEHATH-TH, FAMOEHEREIEIRL-T
W3 Z kgD, SREAERIBINZ SR TV AROLEML
DEEREHTE R, 22T, EEBICHENEEYS 2
TLLRFOHEZ Y 7P A LATHEL, A9 &
LTRMhiagie U CHIEBORESR L 20 EPICD
T EBRIC BT L 7z,

I 75

G ik, AEOLH 2 FEREiTEoZE kL LTY
ThAIALATHET S EREHNEL D, 1R
THER L > TTo %, AWOREIL, CRT Em (PC-
KD 853, NEC) Hsuic#:t (Bfa, 30cd/m?) 2~<A4 2
0a>Ea2—4—(PC9801 UV, NEC)iZ &> T, M{F
B 2R VELERLE, g2y Ea—F—
DOFICREE L T2 RIMEA 7 b A —% — (AR 2000 &
iER, NIDEK) "o BA I FE L, GIRIRAT O 4 4 7 o
4w Z737—%@LT, Zh60H% 15 HfEHs €
7z, R & % 2 B A E/R S 5 CRT HEiEOALIE X, &
WERE OFAMLHIBITIRZ—1 94 77— (D) THY (&
i), EEEOBGHIMEZ 1m THo EFH 2, ZH>0H|
WEERE#REE LT, — DRI OHER» S5 1 DI A
Wil 2 HRATL» S OE#A50cm & LicHE L (M1
A), hD—2F LB OTEH 2 S 0.5D 53EHICET 5
2m DM CAR LI BETHo (1B), wFho
mEb, HERoZ eI Z L, #loX
X3RHEMLTIETH- 1.

EsERanaEIcH LT, @D ORLBIER
EHEREICE L, —DIF, ThoHAEHEIRIE
HMOHEEF—KR—F L TIEES B2 52088
(task ) &, ho—2 3 & LB O ERBY] D &
boltRfAT, L BRaNER 2B - oEH

HIGE 9% 5%
FARAT pA—5— A B

CRT CRT

4004 9237

35— 15—
wERE
AR (#01m)
H1 BMREREFORNMES T b A—F—I2L 58
B RBERDRIE.

A HHEEREA 50 cm & L THERE O FEIZHENI NI
MREEOES, B HEMY 2m & L THiERE
OFRETLHAIA c R R E WS, CRT : Catho-
de Ray Tube

BHICHERT 2010, FOIGEDA%2F—K—F LD
R TEZIERGE (M) O5@ D Th- 72,
TARTOAMEMEE, 50cm & 2m & OFHEHOSHE
Z2WT, ThEFLITED DARHNERSHD, Aitd %k
HThoTz. 4 DOERFHOXETIHE L, SHEEIC
EARICEID BT o=, S 4EL CERIEFOE
Bixiehotz,

WiERE 12 1%, brigh empty field (—FE#EF & 3R4) TO
MEEEEALDS, $9—1D TH 2 LY s o424 12
B (20.1 5 LAE 20,9 BRLAF, IR 20.7 i) 23R
LUz, A OREI BTz - Tk, HAEA 7 b A —
F—HNDAY —N—A b DOEEEREEREOFET LD +
8D ICHHY T 2 EADOMENS, ITAIZAD-T0.2D/
sec DEMHFE TREIS ¥, FORICES LTS
BEE L7z, DD, SHEOMBESHEBREDERS L DES
ZhHh, EFEOREICE > TV LROEHRITE 2, #
OERE OB F 272 (B 2).

LEMEFRO 15 57O/, ARMGERO 408 (Zh%
03T 3) L5k 109%, 150EICZNTIASR
D35 40 B O JEHTiE 0258 & gk U 7z, JlE &
iz E O Z B s S 500 points/40 sec % A/D %
BAR—Fic ko THEBL S, FHEHL TEIFET
DFHEE B, ZZTHON iR, ZOWMXTIEH
W7 R & B L, 16 o+ < ToEiriioZ s %
MizaZLI3ERYCTEETH o0, KIARA 7 b
A—F —pSRECEF S 2RI X D, REREM
DGR GEHEE N0, 59EOREE L.

HatEicBaL Tk, 0 2oL T, FhERS
3104, 150 0FEEMNICDH 255G O t-HEI
Lo T, EEE 10% LT OS2 ZboER B % L F
Z, fab¥ 5 % U ToHE2AE SO ERLEL L
7,



Rk 745 H10H

&
Eil
&
o
+4
+8 ‘[‘”"'/ | | | J
0 30 60 90 120
B (F)

X2 ‘RERBCIOREE,
FAGEA 7 b A —F —HNOEE# 0.2 D/sec DEHE
T+8D OEH M 5 —12D ORI THE) (HEk
#1206 8%, i, HER).
B RAMRA TS A — Y —NORBEORE), EiF
FEI OIS

I & 2

LA ONBTEFT A S 272 50cm OHE TOHHE
OBREHEEF LIRS, 000MEIZ, MEE I 1.7
D &, HHNZHAMETHS 2D LD bk HAH
RENTW, SEEETIR, 100H121.86D L FERHA
HIOEFH~DY 7 b iA ST, ZDHRIFESE L,
15 53OS TI 0 S OEISGET L Efch b, 050
b AHEEERRAD o { ko7, Task B
Tk, 5B CREESREOEALSASH, 10
SHEICK1.97D, &6 156313 1.98D &b, &
DELLWHEGOMESED SR, wThoBE L b,
50 cm TEHEMZFESEVRLET SN TV RHET
b, BEHILALEANCIE T ¥ 7 PR ST,

T ONITAR 252 2m OBETORE D
EEHEAF 2 ICRT. 040fEIE, mEE LIHN0.3D
E, 50cm OHF\ELREIL LD cHHNLHATHMLETH S
0.5D &0 b PN EsSh T, LiL, Bkt
Z—icBLTiE, 50cm DFF LIFE Motz
BETIZS5HHIC0.26D EHREOZEA~D ¥ 7 b AR
2, BRI E»EELTH D08, 104, 154
B FnEH0.28D (p<0.05), 0.26D (p<0.05) &
%Y, SABCREROATH- DD, HilMicd
HELRELY 7 b 2Rol, Task BBL Tk, wih
DOHERETHEANbEINDELERD Lo T,

WERE OLBAIN TR S 2 & iz 5E, RETOHE
i, FEMET0.1D 4@ s, EEEIVRWS,
5% LT CHEERER~ADY 7 bR L, £2588
Wiz, ZEALX D AMIITHES 2 s hicEg, BEE
FIEE I nds, 10 HHLETIRERENS % AT T
BHELZAHOWPHBED 5h, 50cm TASNIGE~

R HE & FHEN O R - EIR 609

x=1 BEHS0cm TREFHEAER L I-HEOHN
7LERED (D) EA4E.
task B BIFBFE LWL A~DY 7 b
i 045 54 10 43 1543

AR 1.76+.28 1.79+.40 1.86+.30* 1.80%x.35
task B  1.90+.30 1.90+.41* 1.97+.36** 1.98+.46**

n=12, *:p<0.05 **:p<0.01 (0SDHEIzHT 5 t-BE)

#2 AEH2m THENRZAETLGSOBNY
BEET (D) oZEA1E.
NEFETORERI~DY 7 b

it 073 547 10 43 15 43

AEEEE 0.33+.08 0.26%=.21§ 0.28+.12* 0.26+.15*
task B 0.29+.12 0.29+.11 0.32+.12 0.30%.11

n=12, §:p<0.1 *:p<0.05 (04rDMEIzHT 5 t-HRE)

D7+ ERRLY,MGERA~NDY 7 FBED ST,
IV # #

LA L D NHITRERESIMZ &> h i EE, —
EREEONREATWAICHMELL T, RELLL~O
vZhEEILEBESEONE AR -, TEL L
D BAMEIDH/ETIE, FHET 2 L v BHEESOER
BBk X L7 o (task BE) TRAZEORERTH - 72408,
HICHRERE S 2 sl CR, SCHES OB
BEIDEHNDY 7 b EEILE, 2O 645
DOHERFERE, D L YL L Y AT THEREN
z ehi-BE0HEg~0EE:, Thi)bEATE
ZehiGEToOHEcN T 2EELE, TOED A
BADHBZELBEZLNT,

HEAFEROBRRUME LR L-HETH, FHO
BHAE L AIEEH L IRV SEH L 0D, LHELON
B CaEIIND - &I X, FEORT v LB XA
Ho o @mARORIGIBN 2R, TEHAOEITI
boBE TR, PORAEDSIEAFRORIGCEND
5T, Helmholtz LIRO—TTHIEZ FE YT
E Bk, AL DIEHDOBENRAOBEB X, Mueller ff
OO R LD ATRESNS, Lizdi->T, fRE
BNTAESMboBE TR, WThORETY
Mueller fiOIEICER S 2B EO AR Z 5h, HE
TIERANREED 2HROBNIEETH 3.

HEREE L FE - ORI IE, AR EINZ RO dark
focus (DF) OZE#OWELH 5. 52 &N 2 AFIILH
foREITEZ s EBEEAMITEZ s HET
X, DEBS#EAANY 7 v TADEAANY 7 b TEDPICE
NENOBESIGEOERDTWAY, 21, HEAaESS
z o - EBOREROZEICECT, AfRCEDSN
% DF @ regression pattern ([al[f#/3% —> LER¥) 25,
WERHE DARFRH - o LI L D NN EIET 258 &,



610

LHOLE DAMINC AT L TRET 2B EDH 2 2 L HH
HUAINTWE, DF L TR, 52 o h 3 BROEEE
HEDE I L - T, LT 2AMAMEICREL MR %2ED
5.

Toates OFIHE 2 1E, LTEALE Y WEITOAER O,
AR BT | B A R R O BT L A AR R O S A
L, IRBTHLEREHCBAL T 2 ITHTHICKL S
NaHIFNFEL, BECKREN2HIEHMEL Tw3h
Micdb, LikdsT, WHMONEITHRZERL T
WA, {6 O ENTEERICIb - EE, #MEIR
EHEEOHMEEED TR ZE LUEA~> 7 L
reEFEZO6NDL, ML L Y AMIITO AR DS,
ATRARER D L 0 BRI 22 BT & FIIAZ R R ] 3
£, R TH D ERERIC BV TIIBRENCIEL~
DD & 3HOHBRSE Tz T hiE, 5D
YT MEDEINDY 7 VBBEETHho-rELZ LN
B

LinLahio, 2 m TOHEMWOSE, MR TIEENL
FEOFEF > 7 b BFED SRz bbb & ¥, task BT
BEANDELLTB D hoT:, EARLI-EZHBELT
L, 2 m TOEFTEFTNOME I DIz 27, FHH~
D7 bHBRI SR THEE S B, [ task BETIE
TETH>1:0h, SEOKERD X 5 REHEL2T 5158
PHFERZ HEE), HTEER SO VDY 3 BENE
B3, DF L TwadchzEhba €2 2 Lok
HIOERTVS,

AR « B O V- HRIE 2 Bk 4 % DF 281 41k
T5IEdn, THOOWMESIRMIIEENIC L 2 HE
~D#E % oculomotor tonus DTLETH 2 LT 1T
Tw3, LaL, Malmstrom 5'% Gawron 52 ki
X, DF 2l 7 V32855655 2 Lo b, K
FEEDRICEZ S ZD &5 % DF ®%{L, Zh# con-
gnitive induced shift EFFA TV 2243, LEZL A b
AL, R - RIZBEMEOTERER s 2 Z L
FE2H D, BIZEMREADOE—DHETEEZVELT
e,

ZHZX LT & 512 Bullimore'®id, AR D 38K
HRETESFC B VvESY—ch B = Loz EH
L, B 70v#h—H|T&3 timolol maleate fiRE S X
Uxdid & U CHEBPREKSRRRIC 2T hit B
Bfaf L, £ DOEEO tonic accommodation & DF ##l%E L
Twd, TR =P ohrvely—NTavwrin
TBERYROZLLLT, 3 TRVEGLVLThD
EEETH, FHNEB ORI, £ bIce {Eo DF ©
EHEZRBOT WS, 2O s, HMUPERICL2
HEID > 7 b iE, BIZBHBRNOEEDL LY EAI
HoTWwb L, HHNEENT, REWICHSEZa Y
B ARNEL bDEFE IO D,

KEBRD 50 cm TOAHOHE S, E*T2L0n

HERE3E 99% 55

WSS 22 B3, BICRB R L g
FRCEEART, FLvEafioaibzxrl, KB
WZINZ 7 B HSRENIC R L T a ) ERIRIC @ T
ZriHMomTHL. FhICLEDLST, 2m OAFOH
BiREELTHo7. 22T Toates DS LI I12, &
I EEE L L ClMBEROEBM S BV D 5 EE
L, %72 2m OFRETOMNBEOHE TOESLOER
WMREZZEDLED L, BKREHMOIMITO AR DS
B, AENLEAICY 7 M T 5XE 00, RS
X 2 HEHEZ Y, 2 m O task BTI3ET| & WELD
REL ST EHEZD T EBHED, EHPHERER
5, Hiffiiz Toates DI A XHTELR W ET A
HE028 55, Lrldiltd, SHOKERERT LD
W, FMEOHEOERLE LT, LIS »oEE
LEWE O OAMER A REICEETERWVL I EAREAN
.

X @k

1) Cogan DG: Accommodation and the autonomic
nervous system. Arch Ophthalmol 18: 739766,
1937.

2) Olmsted JMD, Watrous WG: Sympathetic
action in accommodation for far vision. Am ]
Physiol 128 : 588—591, 1940.

3) Biggs RD, Alpern M, Bennett DR: The effect
of sympathetic drugs upon the amplitude of
accommodation. Am J Ophthalmol 48 : 169—172,
1959.

4) Garner LF, Brown B, Baker R, Colgan M : The
effect of phenylephline hydrochloride on the rest-
ing point of accommodation. Invest Ophthalmol
Vis Sci 24 : 393—395, 1983.

5) Gilmartin B: A review of the role of sympa-
thetic innervation of the ciliary muscle in occular
accommodation. Ophthalmic Physiol Opt 6: 23—
37, 1986.

6) Zetterstrom C: Effects of adrenergic drugs on
accommodation and distant refraction in daylight
and darkness. Acta Ophthalmol 66 : 58—64, 1988.

7) Toates FM: Accommodation function of the
human eye. Physiol Review 52 : 828—863, 1972.

8) TEB¥E, BAK %, Rl #F: VDT E%E & .
AREL 33: 4149, 1991.

9) FEEA By B IH#HsLUCEAOBREYSE
(after effect) iz B lE 3 HEEMEO B » i, HIR
2F6  96: 1268—1273, 1992.

10) #BEA—Z, Al & WEoESEE. BIRE
87 : 1428—1434, 1983.

11) Ukai K, Ishii M, Ishikawa S: A quasi-static of
accommodation in amblyopia. Ophthalmic
Physiol Opt 6 : 287—295, 1986.

12) Iwasaki T: Effects of a visual task with
cognitive demand on dynamic and steady-state
accommodation. Ophthalmic Physiol Opt 13: 285
—290, 1993.



Rk 785 B10H

13) Miller RJ,

14)

15)

16)

17)

LeBeau R: Induced stress,
situationally-specific trait anxiety, and dark
focus. Psychophysiology 19 : 260—265, 1982.

Tan RK, O’Leary DJ: Stability of the accom-
modative dark focus after periods of maintained
accommodation. Invest Ophthalmol Vis Sci 27:
1414—1417, 1986.

Bullimore MA, Gilmartin B: The measurement
of adaptation of tonic accommodation under two
open-loop conditions. Ophthalmic Physiol Opt 9:
72—75, 1989.

Owens DA, Wolf-Kelly K: Near work, visual
fatigue, and variations of oculomotor tonus.
Invest Ophthalmol Vis Sci 28 : 743—749, 1987.
Malmstrom FV, Randle RJ, Bendix JS, Weber
RJ: The visual accommodation response during
concurrent mental activity. Perception & Psycho-
physics 28 : 440—448, 1980.

18)

19)

20)

21)

22)

LI & N O R - St 611

Gawron VJ, Paap KR, Malmstrom FV: The
effects of task performance on ocular accommo-
dation and perceived size. Aviat Space Environ
Med 56 : 225—232, 1984.

Bullimore MA, Gilmartin B: Tonic accommo-
dation, cognitive demand, and ciliary muscle in-
nervation. Am J Optom Physiol Opt 64 : 45—50,
1987.

Hurwitz BS, Davidowitz J, Chin NB, Breinin
GB: The effects of the sympathetic nervous
system on accommodation. 1. Beta sympathetic
nervous system. Arch Ophthalmol 87: 668—674,
1972.

Gilmartin B, Hogan RE, Thompson SM: The
effect of timolol maleate on tonic accommodation,
tonic vergence and pupil diameter. Invest Ophthal-
mol Vis Sci 25: 763—770, 1984.

=8 B, GRIFEL, AR B ZOREHESRIEEA O #E
HiZeRehn s RIT TR, HERSEE 92:1235—1241,
1988.




