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INTRODUCTION 

Patie~ with aAthenopi~ ~ymptom~ ~e~ondany to a~~ommodative and 

oft vengen~e anomoli~ ftoutinei.y pft~ent 6oft t!teatment. The fte.tativ e 

nftequ.en~y on pft~entation haA pftompted the devei.opment o6 nu.mefto~ te~h

niqu.~ to aA~~~ the ~tati~ and dynami~ hea.tth o6 a~~ommodative and 

vengen~e ~y~tem~. 

The te~hniqu.~ have been both ~tati~ and dynami~ in thei!t appftoa~h. 

TftacU.tionaliy, ~tati~ t~ting --L6 pen6oJtmed with the v--Lou.a.t ~y~tem ( eg. 

a~~ommodation) in a ftei.axed ~tate. Fan point ftetivw~~opy noft deteJtmining 

d--Lotan~e ftenfta~ve e!t!toft and obje~ve ~oven t~t at opti~a.t inili~y 

6oft the a~~ompanying veftgen~e ane ;{]iJo exampl~. Vynami~ t~ting --L6 peftnoJtmed 

with the v--Lou.a.t ~y~tem in a ~tate o6 6-tu.x ~u.~h aA in the eva.tu.a.;ti_on o 6 the 

a~~ommodative ft~po~e to a ~timu..t~ at 40 ~. Te~hniqu.~ like NoU (I), 

CftoM (2), Book(3,4), and MEM(5,6) ftetino~~opy aJte de~igned to aA~~~ the 

a~~ommodative ft~po~e aA meaAWted in diopteM o6 a~~ommodative .tag. 

A libe!tty --Lo bung taken heAe to expand the deni~on on dynam{_~ 

t~ting to inuu.de eva.tu.ation o6 the v--Lou.a.t ~y~tem in a ~tate on n-tu.x oven 

a ftange on d--Lotan~~. Th--Lo --L6 an impo!ttant d--Lotin~on be~a~e the v--Lou.a.t 

~y~tem --L6 not d~igned to opeftate at opti~a.t in6i~y and 40 ~. atone, but 

at ali poi~ nftom opti~a..t inni~y to a point .t~~ than 40 ~. Depending 

on the hea.tth o6 a v--Lou.a.£ ~y~tem it may ftead difi6enenily at dinileftent 

poi~ and th~ manin~t illun in dinne!ting ~ymptomatofogy. 

Thefte aJte pft~enily two te~hniqu.~ that ~an be ~ed oveft a ftange on 

d--Lotan~~. They ane Bell ftetino~~opy (7,8) and the Kineti~ ~oven t~t(KCT)[9). 

Tf1elj have the advantage oven othen dynami~ te~hniqu.~ in that a mu..ttitu.de 
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o 6 poin;()., Me .:teo .:ted in. a Jtel..ative. -6hotL.:t :U..me., an.d .:the. quo.Ldy an.d quan.ti.:ty 

ot) tLeopoY!.).)e. .:to a va.Jz.iab.te. ac.c.ommoda.:tive. an.d ve.Jtge.n.c.e. demand c.an. be. aMeo-6e.d. 

To Jteo.:ta.:te. .:the. impotL.:tan.c.e. o-6 .:thi).) .:type. ot) .:teotin.g, on.e. muo.:t tLe.me.mbe.tL 

.:tha.:t .:the. vi).) u.a.t -6 y-6.:te.m o pe.Jta.:teo un.de.Jt a c.o n.tin.uo u;., c.han.g e. in. demand whic.h 

muo.:t be. ade.qu.a.:tel..y c.ompe.Ma.:te.d 6otL by .:the. ac.c.ommodative. an.d ve.Jtge.n.c.e. -6y-6.:tem-6. 

I 6 ade.qua.:te. c.ompe.Yl.).)ation. i).) n.o.:t a.:t.:tain.e.d, vi).)uaf fuc.omfiotL.:t wi.t.t Jteou..t.:t. 

The.Jte.fiotLe., .:te.c.hn.iquM .:tha.:t -6imu..ta.:te. c.han.gin.g de.man.d6 -6 hou..td be. uo e.d be.c.auo e. 

-6 uc.h Me .:the. c.o n.ditio Yl.).) un.de.Jt whic.h .:the. vi).) ua.t -6 y-6.:te.m o pe.Jta.:teo • 

I.:t hM be.e.n. -6uggeo.:te.d .:tha.:t Bell Re.tin.Mc.opy an.d KCT muo.:t bo.:th be. 

pe.tLfiotLme.d .:to ade.qu.a.:tel..y M-6M-6 .:the. ac.c.ommoda.:tive. an.d ve.Jtge.n.c. e. -6y-6.:te.m).). 

In. Bill Jte.tin.o-6 c.o py, .:the. ac.c.ommoda.:tive. -6Y-6 .te.m Jteo po Yl.).) e. ,(_).) e.va.tu.a.:te.d by 

judging .:the. ac.c.ommoda.:tive. .tigh.:t Jte.file.x. In. .the. KCT, .:the. ve.Jtge.n.c.e. -6y-6.te.m 

,{_).) e.va.tu.a.:te.d by judging .the. photLic. pM.tu.Jte.. 

The. tLeJ...atioY!.).)hip be..:twe.e.n. ac.c.ommodation. an.d ve.Jtg e.n.c.e. -6y-6.:te.m).) hM be.e.n. 

well doc.u.me.n..:te.d bo.:th n.e.u.Jto.togic.a.t.ty (IO, II) an.d c..tin.ic.a.t.ty(I2). The.itL 

c..tin.ic.a.t Jtel..a.:tion.).)hip c.an. bM.t be. deoc.Jtib e.d via .:the. ac.c.ommoda.:tion.-c.on.ve.Jtge.n.c.e. 

.to ac.c.ommoda.:tion. Jta.:tio(AC/A Jta.:tio). The. AC/A Jta.:tio c.an. be. divide.d in..:to .two 

.:typM: tLMpoMe. AC/A an.d -6:ti..mu.fuo AC/A. The. tLMpoMe. AC / A ,{_).) me.Mu.Jte.d by 

c.ompatLin.g .:the. c.han.ge. in. ve.Jtge.n.c.e. tLeopoY!.).)e. .:to .:the. c.han.ge. in. ac.c.ommoda.:tive. 

tLeopoM e. fiotL a given. c.han.ge. in. ac.c.ommodative. -6:ti..mu.fuo. The. -6timu..tuo AC/ A 

,{_).) me.Mu.Jte.d by c.ompatLin.g .:the. c.han.ge. in. ve.Jtge.n.c.e. tLeopoMe. ditLe.c..:t.ty .:to a given. 

c.han.ge. in. ac.c.ommoda.:tive. -6:ti..mu.fuo. Obviouo.ty, .:the. -6:ti..mu.fuo AC / A ,{_).) motLe. 

va.Jz.iab.te. be.c.auo e. a ,{_).) ,6 ub j e.c..t .:to a.t.t .:the. vaJUaJJl e. in.filue.n.c.eo .:to whic.h .:the. 

Jteo po Me. AC I A ,(_).) ptLo n.e. an.d in.han.c.M ill own. vatLiatio n. with tLe.gMd .:to .:the. 

ac.c.ommoda.:tive. tLeopoMe.. 

FtLom .:the. above. fuc.uo-6ion. a would appe.M .:tha.:t .:the. fiin.din.g-6 fitLom 
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Bill JU?.tivw.6c.opy an.d the. KCT may ac;tua.Uy Jr..e.ve.a£ .oimilaJr.. in.6oJr..mation. about 

the. !r..e..6pon..oe. o6 a .6ubje.c;t'.o vi.oua£ .6y.6te.m be.c.au.oe. the. poilion..o on the. vi.oua£ 

.6y.6te.m that the.y p!r..obe. Me. Jr..e.late.d via the. AC/A Jr..atio. 

QUESTION: 

1.6 the.Jr..e. a diJr..e.c;t Jr..e.l.ation..ohip be..twe.e.n. the. aLte.Jr..n.atin.g c.ove.Jr.. te..ot an.d 

Jr..e.tin.o.oc.opy whe.n. a movable. ac.c.ommodative. taJr..ge.t ,{_!., u.oe.d ove.Jr.. a Jr..an.ge. on 

n.e.aJr.. di-6 tan.c.e..o ? 

METHOD : PROCEDURE 

The. 6oflowin.g de..oc.Jr..iption. o6 Jr..e.tin.o.6c.opy an.d the. aLte.Jr..n.atin.g c.ove.Jr.. 

te..ot will n.ot agJr..e.e. wah the. moJr..e. t!r..adition.at dyn.amic_ te.c.hn.ique..o. ModiM

c.atio n. 0 6 the. te.c.hn.iq Ue.-6 aJr..e. n.e.c.e.-6.6 My to rumin.a;te. un.n.e.c.e.-6.6 My bia-6 • 

Re.tin.o.6c.opy wa.o pe.Jr..6oJr..me.d at a di.otan.c.e. o6 40 c.m. An. ac.c.ommodative. 

ta!r..g e.t c.omp!r..i.o e.d o 6' .o ix lin.e..o o 6' le.tte.M o 6' Sn.ille.n. ac.udy 2 0 I 8 0 to 

2 0 II 5 wa.o u.o e.d. The. tMge.t wa.o attac.he.d to a .olide. on. a n.e.M poin.t Jr..o d 

an.d the. .o ub j e.c;t wa.o in..ot.Jr..uc;te.d to hold the. e.n.d o 6 the. n.e.M poin.t Jr..od to 

the. c.e.n.te.Jr.. o 6 thuJr.. c.hin. an.d b e.g in. .6 lowly Jr..e.adin.g ato ud the. le.tte.M on. the. 

top lin.e. o6 the. taJr..ge.t 6Jr..om le.6t to Jr..ight. Whe.n. at the. e.n.d ofi the. lin.e. the. 

.6 ub j e.c;t wa.o in..o t.Jr..uc;te.d to Jr..e.ad the. n.e.xt .fJ(}IWe.Jr.. lin. e. an.d .6 o on.. A.6 the. .6 ub j e.c;t 

Jr..e.ad the. le.tte.M, the. tMge.t wa.o move.d aton.g the. midlin.e. at e.ye. le.ve.l. tl'Jr..om 

40 c.m to I 0 c.m fiJr..om thw c.hin. an.d bac.k out to 40 c.m at a Jr..ate. o 6' 5 c.m pe.Jr.. 

.6 e.c.o n.d. MMk e.M we.Jr..e. plac.e.d on. the. n.e.aJr.. po in.t Jr..o d .6 uc.h that c.han.g e..o in. a c. c.

ommodative. light Jr..e.6le.x c.ouf.d be. made. to ~ 0.5 c.m. Two poin.t.o we.Jr..e. n.ote.d. 

The. fiiMt wa.o whe.n. wah-motion. wa.o n.o lon.ge.Jr.. n.ote.d an.d again..ot-motion. had 

n.ot be.gun.. The. .6e.c.on.d wa.o whe.n. again..ot-motion. wa.o n.o lon.ge.Jr.. n.ote.d an.d wah

motion. had n.ot be.gun.. 

The. aLte.Jr..n.atin.g c.ove.Jr.. te..ot wa.o be.gun. at 40 c.m. The. .oame. Sn.ille.n. ac.udy 

ac.c.ommodative. ta!r..ge.t wa.o u.oe.d. A.6 be.fioJr..e., the. .6ubje.c;t wa.o in..ot.Jr..uc;te.d to 
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:to .ofowfy !Le.ad aloud :the. fe.:t:te.M on :the. :top line. fi!Lom fe.6:t :to !Ugh:t, go 

:to :the. n.e.x:t line. be.fow, and .oo on.. The. :tMge.:t wa.o move.d fi!Lom 40 em :to 

IO c_m along :the. mtdlin.e. a:t e.ye. fe.ve.f and bac..lz ou:t :to 40 c_m a:t a nate. on 

5 c..m pe.!L ..6 e.c..o n.d. A6 :the. /5 ub j e.c..:t !Le.ad :the. fe.:t:te.M, :the. e.ye..o we.!Le. aUe.JLn.a:te.fy 

oc..c..ufude.d onc..e. pe.!L .oe.c..on.d. The. pho!Uc.. p0..6:tuJLe. wa.o .oubje.W..ve.fy e.valua:te.d 

a.o :to dVLe.W..on. and magvU:tude. a;t :the. be.gin.rU.ng and e.nd at) :the. :te..o:t. 

An. AC/ A !La:tio wa.o de.:te.JLmin.e.d in. :the. t)ollowin.g man.n.e.JL. The. ..6 ub j e.c..:t' ..6 

.ope.c..:tac..fe. c..oMe.ct.i..on fio!L be..o:t vi.oual ac..ui:ty a:t fu:tan.c..e. wa.o diale.d into an. 

AO Uf:t!Lama:tic.. Pho!Lop:te.JL. A Sne.lle.n. 20/20 bfoc..lz o6 fe.:t:te.M wa.o pfac..e.d on a 

ne.M point nod c..onn.e.c..:te.d :to :the. pho!Lop:te.JL a:t a fu:tan.c..e. ofi 40 em. ~fe.y 

pwm.o we.JLe. pfac..e.d I2 ba.oe. in be.6one. :the. !Ugh:t e.ye. and 6 ba.oe. down be.6oJLe. 

:the. fe.6:t e.ye.. The. ..6 ub j e.c..:t wa.o in...6:t!Luc..:te.d :to 6ixa:te. and lze.e.p a.o c..fe.M a.o 

p0..6..6ibfe. :the. uppe.!L bfoc..lz o6 fe.:t:te.M, :the.n. :to in.dic..a:te. whe.n. :the. :two bfoc..lz..6 

o 6 fe.:t:te.M we.!Le. aUg ne.d ve.ilic..affy. The. amount o 6 ba.o e. in. and ba.o e. o u:t 

pwm ne.e.de.d :to align :the. bfoc..lz..6 o 6 fe.:t:te.M wa.o n.o:te.d. The. ide.n.:tic..al 

p!Loc..e.duJLe. wa.o fiollowe.d with +I. OOVS oven di.o:tanc..e. pne..oc..!Uption and :the.n. 

-I.OOVS ove.JL di.o:tan.c..e. p!Le..oc..Jr.iption.. Fnom :thi-6 pnoc..e.dll!Le. a gnadie.nt AC / A 

WM ob:tain.e.d. 

METHOD : SUBJECTS 

Thi!L:ty-:two ( 32 J .oubje.c..:to we.JLe. c..ho.oe.n 6JLom a Jr.an.dom .p!Uma!Lij c..Me. c..UrU.c.. 

population and .oe.rU.o!L op:tome.:t!Lic.. .o:tude.n.:t..6. Full op:tome.:t!Uc.. e.xam.o had be.e.n 

pe.JL6oJLme.d on all .oubje.c..:t..6 p!UofL :to :the. .o:tudy. Only :tho.oe. .oubje.c..:t..6 We.!Le. 

c..ho.oe.n. who did no:t have. a .oigni6ic..ant ac..c..ommodative., bin.oc..ufa!r., pa:thofogic..al, 

o!L o:the.!L oc..ufM dy.ofiun.W..on. Subje.c..:t..6 Jr.ange.d in age. fi!Lom IJ :to 34 ye.aM old. 

Se.ve.n ( 7) additional .oubje.c..:t..6 we.ne. c..ho.oe.n t)nom a !Landom plUmMy c..Me. c..UrU.c.. 

po pufatio n in whic..h null o p:tome.:t!Uc.. e.xam.o had be.e.n. pe.JLfioJLme.d. The..o e. ..6 ub j e.c..:t..6 
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all had ~~g~6~~ant a~~ommodative a~d o~ ~o~ve~ge~~e dy~6unctio~ a~d w~e 

app~op~a;te.l.y ~ymp:tom~~. Thw ag~ M~ged 6~om 7-29 yeaM old. 

ANALYSIS: 

Rili~o~~opy ~~uLa w~e meMuJted ~~ ~entime:teM o6 a~~ommod~ve lag. 

The ~e~e:teM o6 lag w~e ~o~v~ed :to ~op:teM o6 lag a~d ~e6~e~~ed :to 

:the ~ili~o~~ope po~~o~ed a;t 40 ~(2.50). I~al a~d n~~al lag~ we~e 

~al~uia;ted. 

PeaMo~ ~ ~oMe.l.~o~ ~oenMc..ie~ we~e P~no~ed o~ :the ~~ui:tant da;ta 

M nolto~: Cha~ge ~~ pho~a :to ~ha~ge i~ lag no~ all ~ubje~; ~ha~ge ~~ 

pho~ :to ~ha~ge i~ lag no~ all ~ymp:tom~~ ~ubje~; ~ha~ge i~ pho~a :to 

~a~ge i~ .tag 6o~ all ~ubje~ wah a~ AC / A ~~o on ~2. 5/1 o~ "> 6/ 1. 

A 95% ~o~nide~~e .teve.t ~ :thought app~op~a;te. 

RESULTS : 

Fo~ all 39 ~ubje~, :the ~oMef~o~ ~oennic..ient wa,c, 0.07. Fo~ :the 

~eve~ ~ymp:tom~~ ~ubje~, :the ~oMef~o~ ~oe6Muent wa,c, 0.39. Fo~ :the 

~eve~ ~ubje~ wah :the Mgh o~ .tow AC/A ~~o , :the ~oMef~o~ ~oenn~c..ient 

WM o . 70. O~y o~e ~ubjeu WM ~ymp:tom~~ a~d nd into :the high-low 

AC/A ~o ~a;tago~y. Tab fe 1 .t~u all MW da;ta. G~apM 1, 2, a~d 3 give a 

piuo~a.t v~w on :the da:ta. 

DISCUSSION: 

The i~a.t hnp~~~io~ n~om .the above ~~uLa ~ .tha;t no ~oMefa.tio~ 

ewu be:twee~ :the :two me:thod6 on dy~~~ bi~o~~ M~~~ment. A uM~ 

~~peilio~ ~eve~ a ~ig~ni~ant ~oMef~o~ be:twee~ .the :two me:thod6 ~~ 

:tho~e ~ubje~ wah bino~~ dy~6u~c.;tio~ a~d :tho~e a;t Wk. no~ bi~o~uiM 

dy~ 6u~c.;tio~. 

I befuve :th~e Me ~ev~ ~eMo~ why :the ~~1LU6 on :the :two dy~~~ 



TABLE: 

Raw Va;ta 

Su.b j o AC/A Phofl.ia. I Lag I Phofl.ia. F Lag F t1 Phofl.ia. 11 Lag 

1 4/1 8ESO 0 10 6ESO . 09 -2 -.01 
. 2 3/1 2ESO 0 2 1 5~XO 0 1 2 -2 - . 09 

3 4/1 8EXO .63 . 52 -13 - 0 11 
4 3/1 ~ . 21 2ESO 0 1 2 -2 - . 09 

##5 2/1 5EXO . 37 3EXO .27 +2 -. 10 
6 3/1 2EXO 0 29 2ESO . 27 +4 -.02 
7 3/1 2EXO . 52 2ESO • 21 +4 - . 31 
8 3/1 2EXO 7. 22 1EXO L 79 +1 -. 0 3 
9 4/1 5EJO .96 ~ . 82 +5 - 0 14 

10 3/1 .54 3ESO . 06 +3 -.48 
11 5/1 ~ 0 74 4ESO 0 12 +4 - . 02 
72 3/1 2ESO 0 2 1 5ESO 0 1 2 +3 - . 09 
13 5/1 ¢ .54 2ESO . 52 +2 - . 02 
14 4/1 2EXO • 51 ¢ .23 +2 - o28 
15 4/1 ¢ . 25 2ESO • 79 +2 - o06 
16 5/1 3ESO .37 3ESO o23 0 -. 14 
17 3/1 3EXO . 42 ¢ . 29 +4 - . 13 
18 4/1 ~ 0 19 4ESO 0 1 2 +4 - . 07 

##79 2/1 2EXO . 20 6EXO . 09 -4 - . 11 
*2o 3. 5/1 ~ ! .49 1EXO 0 34 -1 - 0 15 

21 I 

4/1 0 14 3ESO . 09 +3 - . 05 
22 3/1 ¢ . 24 1ESO .05 +1 - . 21 
23 3. 5/1 3EXO . 48 1EXO 1 0 33 +2 +. 85 
24 3/1 ·6EXO . 63 3EXO • 79 +3 - . 44 

##25 6/1 6EXO . 20 6EXO . 02 0 - 018 
*26 4/1 2ESO -0 0 14 2ESO o47 0 +o67 

##*ZJ 6/1 1ESO o49 6ESO 10 64 +5 + 1 0 75 
28 4/1 ~ -0 . 07 ¢: 087 0 +094 

##29 6/1 o09 ~ • 82 0 +073 
30 4/1 ~ 1. 37 2E~ . 47 0 - . 90 
31 4/1 ¢ . 49 - o01 +2 - . 50 

##32 2.5/7 2EXO . 54 6EXO 0 34 -4 - . 2o 
33 4/1 3EXO 0 84 3EXO . 52 0 - 0 32 
34 4/1 2EXO 0 79 ¢ . 57 +2 - . 22 

* 35 5/1 2ESO . 54 5ESO . 05 +3 - . 49 
* 36 4/1 ¢ 0 10 2EXO - . 27 -2 - . 31 
*37 3/1 2EXO - 0 0 7 3ESO - . 10 +5 - . 03 
*38 4. 5/1 2ESO . 20 5EXO +. 01 -7 - . 19 

##39 6/1 ¢ - . 25 1EXO -.24 -1 +. 01 

* Symptomatic Su.bjecto 
# Su.bjecto with high on low AC/A ~o 
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.:te!Jtin.g me;tho d6 ~.:tudie.d do n.o.:t c..oJVLeJ..a..:te. .-Ln. .:the. ge_n.e.Jl.a£_ po pul.a..tio n. o 6 

~ubje.w ~.:tud.-Le.d. F..i..M.:t, .:the. ~ample. wcv., n.o.:t laJLge. e.n.ough .:to ge;t t}uU 

fut!Ubution. at} n.on.-~!Jmp.:toma:t.ic.. ~ubje.w. The. fLeA~ ~ugge!J.:t .:tha..:t --L6 a 

Wge.fl. n.umbe.fl. at} ~ubje.w wah h.-Lghe.fl. and towe.n AC/A fl.a:t.io~ c..oul.d have. be.e.n. 

.-Ln.c..lude.d a be;t.:te.n c..oJVLua..tion. woul.d have. fl.e!Ju£.:te.d. Se.c..on.d, ~ubje.w w~n. 

ac..c..e.p.:te.d n.ofl.ma£. fl.an.ge!J will fl.e.gaJLd .:to phofl..{_a po~.:tUfl.e., ac..c..ommoda:t.ive. po~.:tUfl.e., 

and AC/ A fl.a:t.io have. mofl.e. way~ .:to c..ompe.~ate. ~ubile. dy~ t}un.c..lio~ .-Ln. .:thw 

~!J~.:te.m. ThM, ~ubje.w with ~.-LmilaJL 6~--Lon. and ac..c..ommoda:t.ive. ab~IJ malj 

p!Le!le.n..:t .-Ln. e.n.ough at} a fu~.-LmilaJL man.n.e.fl. M .:to c..a~e. .-Ln.c..o~M.:tan..:t data. I.:t 

maiJ be. on.ltj .-Ln. .:tho~e. c.Me/.J whe.n. .:the. n.umbe.fl. at} WaiJ~ t}oJt c..ompe.~ation. M 

Umile.d .:that a c..o~M.:tanc..e.lj at} me.MMe.me.n..:t c..an. be. e.Uc..ile.d. Th.-LJtd, .:the.ne. 

we.fl.e. pMc..e.dU!La£. d.-Lt}fiic..u£tie!J n.o.:te.d du.fl..{_n.g .:the. adm.-Ln.M.:tfl.ation. at} .:the. .:te!Jtin.g. 

The. ac..c..ommoda.:tive. de.man.d malj n.o.:t have. be.e.n. ~ufifi_,Lc_.{_e_n.iltj h.-Lgh .-Ln. .:the. be.g.-Ln.n..-Ln.g 

o fi .:the. a£.:te.fl.n.atin.g c..o ve.fl. .:teAt a fl. ne;t.-Ln.o~ c..o piJ. The. t}..i..M.:t ;{JA)o lineA o fi .:the. 

ac..c..ommodative. .:tafl.ge..:t e.quatte.d 20/80 and 20/60 Sn.e.fle.n. ac..uiltj. The. 20/50 

tineA woul.d have. be.e.n. a be;t.:te.Jt ~.:tafl.tin.g po.-Ln..:t. The. o.:the.n d.-Lt}flc..u£.:ttj 

e.n.c..oun..:te.ne.d wcv., .:the. j udgme.n..:t o fi .:the. phofl..{_a .:th!Lough mu£tip£.e.. .tJU..o.l._ le.~ e/.J. 

Man.IJ o 6 .:the. ~ ub j e..w we.ne. .-L~!J un.c..oJVLe.c...:te.d on n.e.e.d ~Ugh.:t adj ~.:tme..n.U 

.:to 0 b.:ta.-Ln. maumum VM ua.t ac..LU:ty. 

An ob~e.fl.vation. WM made. du.fl..{_n.g .:the. ~.:tudtj wilh ne.gaJLd .:to .:the. ~ubje.w 

.:that had b.-Ln.oc..ul.aJL dtj~t}un.c..tion. and .:thMe.. a.:t h.-Lgh wk. Whe..n. fl.e.tin.MC..Oplj 

WM pe.nf5o!Lme.d at 40 c..m a majo!l.Utj at} .:the. ~ubje..w woul.d qu.-Lc..kltj loc..k. on .:to 

.:the. ac..c..ommodative. .:tafl.ge;t and woul.d n.o.:t fl.ue..Me. t}fl.om .:the. .:tafl.ge..:t u~ il WM 

be.tjon.d .:the. plane. at} .:the. fl.eUn.Mc..ppe. at 40 c..m. Whe.n. .:the. p!Loc..e.dUfl.e. WM aga.-Ln. 

pe.!Lt}ofl.me..d at 50 c..m a mofl.e.. n.ofl.mal fLeA po ~e.. WM e.f.Uc..ile.d .-Ln. .:that nue.M e. t}nom 

.:the. .:taJLge..:t oc..c..uJVLe.d pfl..{_ofl. .:to fl.e.ac..h.-Ln.g .:the. plane.. o fi .:the. ne.tin.Mc..o pe.. 
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On.e. poMibfe. e.xpfan.a.;U_on. --L6 :that :the. ac.c.ommoda.;U_ve. :tCVLge.:t WM mofLe. ct0-6 e.fy 

apptLoac.hin.g :the. poiYL:t on dCVLk noc.iM ( 73). Th--L6 may be. ,oigYLinic.aYL:t be.c.aiMe. 

M :that poiYL:t --L6 apptLoac.he.d gfLe.ate.tL amou.YIX6 on ,oympa:thwc. in.n.e.fLva.;U_o n. c.ome. 

-<_n;to play Whic.h Will e.n.han.c.e. :the. fLe.fe.Me. on :the. ac.c.ommoda.;U_ve. -Oy-O:te.m. 

The. que.-OUOYL c.oufd YLOW be. ~e.d M :to whe.:the.tL a ;(:e.,o;(: ~tan.c.e. on 40 OIL 

50 c.m _{)) mofLe. uke.fy :to e.fUU:t a fLe.-Opon.,oe. in.dic.a.;U_n.g a bin.oc.ufCVL ptLobfe.m. 

Two o:the.tL que.-Otion.,o we.fLe. ~ e.d by :th--L6 ,o;tudy. On.e.: Whic.h --L6 motLe. 

c.fLitic.af :to ob:tainin.g valid fLe.-6 ul:t,o whe.n. ;te.,otin.g :the. dyn.arr.ic. v--L6 uaf ,oy,o:te.m, 

:the. ac.:tuaf ac.c.ommoda.;U_ve. de.man.d OIL amou.YL:t on v--L6u.af a;t;te.n.tion.? Two: What 

nac.:toM fe.ad :to bin.oc.ufCVL dy-Onun.c.tion. ,oymp:toma:tofogy in. on.e. ,oubje.c.:t an.d n.o:t 

:the. o:theJc.. give.n. e.quaf v--L6uaf de.man.d-6 an.d ,ok_ilf,o? 

SUMMARY: 

Th--L6 ,o:tudy in.dic.a:te.,o a di!Le.c.:t c.oMe.fa.;U_on. e.w:U be.twe.e.n. :the. aUe.fLn.a.;U_n.g 

c.ove.tL ;te.,o;t an.d fLe.tin.o-Oc.opy whe.n. an. ac.c.ommoda.;U_ve. :tatLge.:t --L6 move.d :thfLough a 

fLan.ge. on n.e.atL ~:tan.c.e.-0. CoMe.fa.;U_on. be;twe.e.n. the. :two :te.c.hniqu.e.-0 -Ougge.,o;U 

:that on.fy on.e. on :the.m n.e.e.d-6 :to be. pe.tLnotLme.d :to ide.n.tin!J -Oubje.c.:U with OIL 

atLe. at w k boiL bin.oc.ufatL dy,o nun.c.tion.. The. o:the.tL c.on.c.fMion. :to be. dfLawn. 

M :that on.e. on :the.,oe. :te.c.hnique.,o ,ohoufd be. in.c.fude.d M a po!Ltion. on a null 

an.d c.ompfe.:te. op:tome.:tfLic. e.xamin.a.;U_on.. 

Se.ve.tLaf qu.e.-OUOYL-6 We.!Le. fL~ e.d by :th--L6 ,o;tudy. On.e.: Will a c.han.ge. in. 

:the. ;(:e.,o;(: ~:tan.c.e. on a give.n. fLe.tin.o-Oc.opic. :te.c.hnique. e.n6e.c.:t :the. c.han.c.e.-6 on 

de.:te.c.tin.g a bin.oc.ufatL dy,o nun.c.tion.? Two: I,o :the. vi-6uaf de.man.d ofL v--L6u.af 

a;t;te.n.tio n. a mofLe. c.fLitic.af 6ac.:tofL in. o b:tainin.g valid ;te.,o;t fLe.-6 ul:t,o in. ac.c.om

oda.;U_ve. :te.,otin.g? ThtLe.e.: What 6ac.:toM c.aiMe. -Oome. ,oubje.c.:U :to manine.-O:t 

bin.oc.ufatL dy,o 6un.c.tion. ,oymp:toma:tofogy whe.n. in. o:the.tL ,oubje.c.:U wdh ,oimila!L 

v--L6 uaf ,o ~ an.d de.man.d-6 do n.o:t mani6 e.,o;t ,oymp:tom,o? 
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Introduction 

It is assumed by many that accommodative responses in children are consistent 

and accurate. Extensive research has been done investigating the properties of 

accommodation in adults with the results also attributed to children. Clinical 

models of accommodative and convergence functioning (1) based on adult 

performances have been commonly applied to children. With a child,because of 
~~p-er; <' ~~--h.Q 

attentional or perhaps e-*pef'-i.mefl-t.ci.l factors, there are no assurances that 

accommodative responses are consistent or that accommodative responses always 

equal stimulus demands. This becomes particularly apparent when one works with 

pre-schoolers, the learning disabled and the mentally retarded. One of the 

particular problems frequently encountered with children is the lagging of 

accommodative responses that can mask cases of esophoria or esotropia during 

standard testing. It is essential in the examination of children to know as 

precisely as possible how accurately the child accommodates for a nearpoint . 
c.onS•.s'k-rri-li.J ~ut e n · n ill 'a"··~ 

stimulus. If the child is notl) accommodating proper amounts, a significent eso 

imbalance may be completely hidden in phorometric or cover tests. 

One of the techniques commonly employed to evaluate accommodative status is 

dynamic retinoscopy. It has been applied by various methods over the years. 

Book retinoscopy,(2-5) Bell retinoscopy (6-8) and the monocular estimate method 

(MEM)(9-10) have been used successfully for many years. 

Of these widely used dynamic retinoscopy techniques, Bell retinoscopy is the 

only one that probes accommodation while the patient actively fixates a mov.ing 

target. The technique, as described by Apell and Streff,(7-8) provides clinical 

insight into lens prescribing for refractive errors and also binocular vision 



• .. , ew~ rtl a cstt-v·s. .... . ·· '--· t = we T'ft1!' 91 

disorders requiring the application of nearpoint plus. 

One other test that objectively investiga tes accommodation and convergence 

in a similar manner to BeJJ retinoscopy is the kine tic cover test or KCT, 

introduced by Griffin.(ll) The technique involves performing an alternate cover 

- test while the patient watches an approaching and then receding target. With 

the target 50 ems from the patient, the exa miner evaluates the alternate cover 

test. The fixation target is then moved toward the patient along the midline. 

As the patient follows the movement, the examiner will see a change in the 

amount of phoria dependent on the AC/ A ratio and the amount of accommodation 

taking place. After reaching a point close to the patient's eyes, the target is 

moved away. The examiner continues the alternate occlusion throughout. When the 

target has returned to the starting position, there can be a chang·e from the 

original phoria position. Usually, this is a shift toward less exophoria or 

greater esophoria. Sometimes a patient can even have an initial exophoria that 

becomes an esophoria as the target recedes. This eso shift probably represents 

a greater amount of accommodation for the 50 em stimulus demand level than was 

present originally. It is thought that the continuous dissociation created by 

the occlusion and the target movement creates increased accommodation, more 

consistent with what is demanded. 

There is an ever present need for valid and reliable objective clinical 

techniques for the optometric examination of children. This is especially true 

when evaluating accommodation and convergence at nearpoint since difficulty with 

these skills can have a direct impact on patient comfort and academic 

achievement. 

The purpose of the present study was to investigate the relationship between 

these two dynamic nearpoint procedures, Bell retinoscopy and the KCT, to provide 

information about the mechanisms involved with the KCT. 



Method 

Subjects 

274 children from a public elementary school (K-6) in western lower Michigan 

were visually screened using the Modified Clinical Technique. None of the 

children were classified as exceptional. Third and fifth grade students were 

used in the study. Those children with constant strabismus, anisometropia 

greater than0.25 diopter or astigmatism greater thar0.50 were not included. A 

total of 58 subjects participated in the study, approximately equally divided 

between third and fifth graders, and according to sex. 

Procedure 

_ ___.;/ Bell retinoscopy was administered by one author (RG) and the KCT by the other 

(JR) allowing consistency of observation. Both examiners were familiar with the 

clinical use of Bell retinoscopy and cover test interpretation. Each examiner 

compiled the results independently without knowledge of a child's performance on 

the other test. 
v::J·• ·~ 

The procedure for Bell retinoscopy was/)similar to that described by Apell. 

The subject was seated with the examiner positioned on eye level with the 

subject, approximately twenty inches away, on the mid-line. The end of a yard 

stick was held by the subject at the outer canthus of the eye to be examined. 

The other end of the st ick was placed on the examiner's shoulder. A clear 

plastic 30 mm sphere was used as the fi xation target. When looking into the 

sphere the subject saw an inverted image of the examiner's face. It has been 

previouslly been previously demonstrated that this makes an effective 



accommodative stimulus for Bell retinoscopy. (12) The sphere was positioned 20 

Inches from the subject and moved slowly toward the child on the midline. As 

the sphere was moved forward, the horizontal and vertical meridians of both eyes 

were evaluated retinoscopically. Any subject that developed a significant 

anisometropic or astigmatic reflex was not included in the study. Four subjects 

were excluded for this reason. After it was determined that the reflexes 

remained equal and spherical, the experimental session was begun. Because the 

retinoscopic reflex was basically spherical, observations were confined to the 

horizontal meridian only. 

The sphere was returned to a position 20 inches from the subject and the 

retinoscopic reflex evaluated. With the sphere this far away from the subject, 

with motion of the reflex was seen. As the sphere was moved toward the 

subject, the amount of this with motion gradually reduced until the reflex 

changed to against motion. The distance (in inches) from the subject's eye that 

the first against motion was seen was recorded. An ass istant, using the 

yardstick, determined this point to the nearestU5 inch. After this, the sphere 

was moved outward until a return to with motion was observed. This point was 

also recorded by the assistant. 
;...----> The kinetic cover test (KCT) was administered in the following manner. The 

clear plastic sphere (same as used in the Bell ·retinoscopy procedure) served as 

the fixation target. It was held at a distance of 40 ems (16 inches) from the 

subject, in the midline at eye level. 40 ems was chosen because this is the 

traditional nearpoint test distance. An alternate cover test was performed, 

with the examiner estimating the direc t ion and magnitude of the phoria. The 

target was now moved inward, slowly, at the same speed as in Bell retinscopy, 

(approximately 1 inch/second) with the examiner simultaneously continuing the 

alternate occulsion. The occlusion was alternated at a rate of approximately 



once per second. Estimates of the change in the phoria were taken as the target 

moved. When the target reached a point about 5 ems from the subject's nose, it 

was moved away and back to the 40 ems starting position, with the alternate 

occlusion continuing throughout. The examiner then compared the amount of 

phoria at this point with the amount of phoria present at 40 ems when the 

were placed into two groups depending on their responses to 

test. Group E (equal) represents those children whose initial 

phoria estimate at 40 ems was not significantly different less than a 5 prism 

\

diopter eso shift from the 

equal) were those children 

(5 prism diopter or greater 

~ 
,~ J:f f;_rr~ M" 81{ ~~ _ ' ' 

1- ~~ _____ R~strl~ 

final phoria estimate at 40 ems. Group NE (not 

whose final 40 em. phoria was significantly different 

eso shift) from the initial phoria estimate. ) ' 

21 of the 58 subjects (36%) gave an NE response and 37 (64%) gave an E response. 

A comparison was made between the Bell retinoscopy results of these two groups. 

The difference, in inches, between the occurrence of against motion and the 

return to with motion was determined for each subject and the mean calculated 
o-f -J-l.J- ~ vv,Jl.ea-- ~ 

for each group. The meanndifferenc71 for Group E was 2.70 ~~es (s ,?5) and 
.::±: #. ~ - 7 s-' VYK-~ 

3.t4t1mches (~ for group NE. A student's t-test was performed for 
a_ 

statistical inference. The results indicate that there wa~;tstatistically 

significant difference in the with-against interval between the two groups (p< 

.05). 

The occurrence of the first against mot ion, in inches, was also used to compare 

the two groups. The results of statistical analysis indicate that there was no 

significant difference between the groups (p>.lO, mean group NE=14.93 inches, 

s=l.86, mean group E=15.86, s=2.08). 



Discussion 

The results suggest that when a significant eso shift occurs during the kinetic 

cover test, it is likely that there will be a delayed shift back to with motion 

on Bell retinoscopy. This finding is consistent with the presumed mechanism of 

increased accommodation during the kinetic cover test as the target recedes from 

the patient. It appears that the process of kinetic testing yields a more valid 

measure of the nearpoint phoria by producing a more reliable accommodative 

response. 

For the purposes of this study, we have chosen a 5 prism diopter shift in 

the kinetic cover test as the critical amount instead of the actual presence of 

5 ·prism diopters of esophoria as suggested by Griffin(ll) for several reasons. 

If a patient has a small amount of exophoria or orthophoria as seen by a 

standard nearpoint cover test, it might be concluded that there is little chance 

of a vergence anomaly. If however, a small amount of esophoria is exposed 

during kinetic testing, a different conclusion is possible. The presence of 

nearpoint esophoria is often indicative of an accommodative disorder and the 
l?o~:; ,1~ ttn"'V 

presence ofJtvisual stress(13)and in childre~heraldJ the development of myopia 

or further progression of myopia.{14-15) 

The kinetic cover test can also be useful in cases of high nearpoint exophoria 

or intermittent exotropia for the differen t ial diagnosis of convergence 

in~sufficiency. If during tha klnatic tasting thert~ Is a significant r~duction 

in the amount of e xophoria, it is likely that a pseudoconvergence insufficien~ 

is present, indicating a significant accommodative compenent to the exophori fo 
(ll ~·rn\{,~"-'v ~;{~ ~ "f.R~ 

Apell(7) states that in a normal response with Bell retinoscopy, the initial -fl, ~ 

(_f~ 



with motion should change to an against motion from 17 to 14 inches from the 

subject. This shift tended to occur somewhat closer to the subject in the NE 

group, indicating greater plus acceptance, again suggesting that they did not 

accommodate as fully as the subjects in group E. 

The results also suggest an alternative method of analyzing the against to 
c....£!-<)..() 

with shift. Apell (7)1\states that this shift should occur from 15-18 inches 

from the patient but the linear size of the against- to--with interval has never 

been re l!y investigated. Our results suggest tha t the~gainst-to-with":hift 
should occur at a point approximately three inct"!es from th~ with~to-against""'" 

c(f) St 4e re.~ 
shift. Any result greater than this t!ould ~ a sign o~ccommodative 

mbsility. ~ vs f\.IJV\ c-h.cn'\.. · 

_ It is interesting to note that over one-th!hd of all children tested (36%)} 5 ~ 
, o 1~lrc Ve--sp~~ · ~~-'>- P,D 

demonstrate a significant eso shift (NE .21Ll a;se) on the kinetic cover test. 

This has important clinical implications; namely, that the standard static 

alternate cover test and possibly other phorometic tests do not eliably measure 

the nearpoint phoria in a large number of children. Because the phoria is 

considered the reference point for comparison to compensatory fusional vergence 

ranges in most optometric nearpoint analysi~ systems, then a ~re of 

the phoria is of utmost clinical lmportance£y use of the ~netic e_ove~t and 

Bell retinoscopy, it is possible to identify situations when accommodative 

responses and hence phoria measurements ar e not appropriate. They also have 

potential clinical value for inclusion in vision screening that use cover tests, 

e.g., the modified clinical technique, and in the evaluations of very young 

children and the developmentally disabled because of increased attention holding 

properties of a moving target to a steady one. 
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