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The effect on amplitude of accommodation, positive relative accommodation
and negative relative accommodation when their test sequence is varied

Abstract

The problem was to determine the effect on the magnitude of the amplitude of accommodation, positive
relative accommodation and negative relative accommodation when their test sequence is varied. The
solution of this problem would enable clinicians to better determine the best possible testing sequence
for examination.
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The exzperimsnt to determine the effsct on amplitude of accomucdation,
pusitive relative accommodation and negative relative acscommodation when
tnelr sequence 1s varied, emnloyved the standard @pt@matéic extension pro=-
gram testing technigues as procedure. This method of testing was used
in order %o be of the greatest cliniesl imrortance possible.

The illuminsticon was kept counstant at 40 foot-candles by using a
75 watt bulb at a distance of 185 inches from the target. The dlstancs
from the subject tc the test target was kept constant at 13 inchss for
the amplitude of acoummodation tests and at 16 inches for the pogitivs
relative accommodation and negative relative accommodation tests.

Two subjects were testsd thirty times for escn ¢f tue three findings

in 8ix different sejuences gns nouy was sllowved betwsen each of thg
Pindings on ench subject 2o alloy for a suitable time elapse bebwsen une

by

§—J-

ndi

’G

‘—Jo

ngs

The Bausch and Lomd Green's refractor was used and the sujguences

were explioyed in the following order;

fis 199 *}?2{), ?;:]21

By #19, #21, #20

C. %20, #19, #21

De £20, #21, #19

T #21, #;9, #20

Fo #R21, #20, #19

The ubove numbers and sebts of sequence are zll varisnces of the
present sequence used by the Uptemetric ‘xtension Program to signif;
ss follows; #lY - amplitude of accommodation, #20 - positive relutive



accommecation, 21 - negutive relative accommudaticn.

Hencelorin the numbers referr=d to in L~ preceding parsgrsch will
e used to indicate the test performed.
falject 4 was tested in the following manner. Tha #19 test

conéGucted with the test tarpet {0.62 M) letbers at 13 inchss

&
[

from the subject wlth the illuminetion sst at 40 foot-candles.
Thie targst was of itne standard type with black lebtters printed
un a wnite cardboard background, Minus lenses were introuduced hefore
the subject's eyeg untll & definlte blur was reported. By & definite
blur is not mesnt une which prevented the subject Pfrom reading the
latters, but one which made readlng unconfortedble. To the gruss
phoropter reading, ~2.30 dioptsrs was added o compensats for toe
testing distance and this total wss recorded. The #20 test was
sunducted with the test target {reduced Hnellen) at 16 inches with
the 1llumination set at 40 Toot-candles. #inus lenses were Introducsd
before the subject’s eves until he could nu longer raad the snallest
letters on the reduced Snellen chart. This was tnen recurdsd ag
the #20 finding. The 421 finding wes taken ln sexeotly the sane
manner 4s the aumber 20 finding as far aa the Lzating set was councernsd.
Howaver, nlus lensss were now increesed befors Lns subject’e eyss
entil a8 poticeabls blur was found,

Tho tests %aken on Subjeoct § werse teken in esxsctly the same
manner as thoge perforced on Sublect A. The tests were taken gt
the same time, with s minioum of vne hour intervals heltwsen a 96 UBIHCE,
with Subject 4 snd B interchanging as c¢hservers., No other cbservers
were employed in this testlag sltuation.

Subject A was tested through nabitual opreseription, which is
1,25 diepters of minus leng befure the riznt snd dominant sye and
0.75 diopters before the left and non~-dominant eye. Subject B also
was tested through his nabitusl orescription winieh is .75 diuphters

af minne arhaerva baefore hoth aves.
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“he date obisined from this experiment were incluoded
in the sppendix of thkis papers; appesring on peges 19 -~ 8.
the grephs campu%eﬂ frow the date wore plotted on pages
5 - 1%, Dete sheets 19 - 30 indicated the metusl dioptric
velues obteined from each test on hoth subjects. Dats gheets
31 and 32 indicated the resns Tor each test in every sequence
were determined end also the order of ssgusnce sm the letter
which desizneted that soquencas Dati shests 33 - 36 showed
the highs, low, mean tnd standsrd deviz¢len findings for ancl. test
in esch sequence for woth subjecta.

ire ordinste of esch gruph ropresented the lens diopteras
g Teperited by the individusl subjecis. The sbmelgas of sech
graph representod the neguence in wiich the test wes performed.

Graph # 1 indiceted the relaticnship between mesns of the
dioptrie veluas found for tke ;; 19 test end the eéquanca in
which the ¢ 19 wanm t:ken with respsct o ﬁh@ S B0 snd ;21
findings. CGreph & 2 stowed the relaticuskip betwson the ¢ 20
findings =nd the sequenes. Craph # 3 showed the relstionshiyp

betwzen the mecns of the findings and the secuenca.
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PICUsIuN GF DUSULTS

Subject B showed evidence that the #19 [inding increased in
magnitude after stimulatory testing had precseded it. This was also
found for tne #20 finding for Subject B. The 21 finding shoved
toolittle variability in megnitude in different suquencs to draw any
sueh positive couneclusicn from the findings,

Subject A shuwed no éefinite trend for any of tue findings,
regardless of whether they followed the inhibitory or the stimulatory
phase.

Subject B alsc indicated a decrease in the #19 findings might
be expected after an inhihitory phase of testing. This also was
found in the #20 findings, however, there was less of & nusitive ine-
dication in this direction than found in the #19 findings.

Subject A showed a negaitive correlation tu tnose found in subject
B. Instea: of an ineresss fullowing & stimulatory phase lins #19
and #20 findings showed a tendency tu drop. There was alsc an opousite
rise in the stimulatory phases féllawing an inhivivory phase of tne
#21 finding. Toe #21 findings also did not show a positive correlation
as ne definite relationship between tinere position in the sequence
and magnitude cuuld be determined,.

The ma jority of findings forbeoblh subjects showed a definlte in-
creass in magnitude as the testing continued. This factor might
well be taken int& consideratiun in any Turtner testing assoclated
with this problem. The #21 finding was the only one not showling Bn
increase in nzagnitude for both subjects. A possible sxplanaticn
for this occcourence mignt be the training effect of continued applics-

tion of lenses causing a rise in the amplitude. Thls, however, doss



16.

not explain way 721 findings did not rise sceurdingly and, since,

e o at lesst one hour wes allowed between single segusnces

ot
o
Puta
4]

2

loes not anpear to fully account for the inocrsase.

The differences between the hisgh and low findings, individually,
show a relationship, in that, as the magnitude OF the [indings incres ~
sed the difference betwsen the high end low increased,

¥o axplanation is offered as peason for the differences bhetween
Subjset A and B regarding high and low findings, standsrd deviatiuns
and means, other than subject A vas @ less particulapy observer than
subject Be The slichtly nigher amount of mycpia of subject A does
nct appear to have any bearing on the difference of the fings,

Fone of the findings avre consistant enough to warrant applying
staetistical analysis to., This may be in pert due to the small numbar

of subjects tested.



CUNCILUDION

Prom the results ovtsined in this paper, it can be stated,
that there is ne statistically significant difference in the
velue of the findings F 19, # 20, and #81, regardliess of the
oxrder in which they were teken. However, thare was sone
individnal variebility, one of the observers showed some increzge
in the /19 and #20 findings when they follewed a stimulatory
phese of the ssguence. No change in the #21 finding wes noted,

whethey there was ary chenge In gsquence or not.

17.



Lhe problam wea to detaimine the effect on swplitude of
scoommodation, poaltive relsotive sccormodstion and negative
relative apcormodation when their test ssquence wes verieds
i experiment was preperved snd performed using the stendard
rrocedure of the testing prescribed by the (ptemetric sxtension
rrogrem and verving the ssqusncs of the tests in all péaai‘%ﬁ%
corbinstions. I% wes found 4hat an ineresse in the smplitude
of nocuwmodetion and the positive relative sceormodation
resulided wien the tesitns weres precoded by the stimuleteory phass
of the testing., Negatlive relsestive scocormodetion remained
unchenged yagardless of the preceding phase of teating, From
the eoncluaion; therafore, il mey be steted thet the crdior of
asguance did not change the findings & ststistically mezsureablo
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6o
7
8.
9e
10.
11,
12,
13,
1ie
15,
16,
17.
18,
19.
20,
Al
22,
23,
24,
256
26,
27 .
28,
29,

Tats
2/25/54,
2/25/54
2/25/54
2725751,
2/25/54
2/25/54
2/25/54
2/25/54
2/26/54
2/26/51
2/26/54
2/26/54
2/26/54
2/26/54,
2/26/54
2/26/54
2/26/54
3/1/54
3/1/54
3/1/54
3/1/54
3/1/54
3/1/54
3/1/54
3/1/5¢
3/2/54
3/2/54
3/2/54
3/2/54

- B ¥ oom .

Time
9:00
10:00
11:00
12:Q00
1:00
2:00
3:00
4200
9:00
10:00
11:00
12:00
1:00
2:00
3:00
4200
5:00
9:00
10:00
11:00
12:00
1:00
2:00
3:00
4:00
9:00
10:00
11:00
12:00

SUBJECT A

£22

~9.25
=8.75
=8, 50
8,75
=8.75
=775
=8.25
-8.00
=7, 50
=7.50
=8, 50
=7.50
=775
=74 50
=8,00
=725
=7:75
«8.00
=7+25
775
=750
~7.75
=775
-8.00
=7.50
=7.25
=750
=-7.75
=8.25

P N
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#2.75
$2.25
#2.00
#£2.25
#2,00
#2. 50
#2.00
#2.50
#2.75



date Time
2/25/54 9300
2/25/84 10800
2/28/54 131300
G544 1R800
2/25/84 1300
2/25/54 2300
2/25/84 3300
2/25/54 43100
2/26/54 9300
2/26/54 10:00
/26,854 11100
2/26,/54 123100
2/26/54 1:00
2/26/54 2300

. 2/26./54 3300
2/26/54 43100
2/26/64 5100
3/1/54 9100
3/1/54  10:60
3/1/54 11100
3/1/84 0 12300
3/1/84  1:00
3/1/534 2300
3/1/84 3300
3/1/84 4100
3/2/54 9:00
3/2/54 10300
3/2/64 11300
3/2/34 12:00
B/2/54 1100

#20
=5.25
“5&?5

~5:50

%]

~5.00
-4 4,85
~8,00
=5+ 00
~H.25
=575
-4 75
5o 2B
=5+ 50
w8 25
~5.25
w4 o 5O
w4425
4,75
4,00
-4 .75
=4 .50
=4
=4 o 50
5,00
-4.75
4,75
-4,50
b o 25
-4 .75
-4, 55

=4, 50

20,
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13,
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30,

Date .
3/3/54

3/3/54

£

3/3/54

3/3/54
3/3/54
3/3/54
3/3/54
3/3/54
3/3/54
3/4/54
3/4/54
3/4/54
3/4/54
3/4/54
3/4/54
3/4/54
3/4/54
3/4/54
3/4/54
3/5/54
3/5/54
3/5/54
3/5/54
3/5/54
3/5/54
3/5/54
3/5/54
3/5/54

3/5/54
3/5/54

Time

8:00
§9:00
iO:GO
11:00
12:060
1:00
2:00
3:00
4300
8:00
9:00
10:00
11:00
12:00
: 00
: 00
: 00
: 00
: 00
: 00
:00

R SR VR T

10:00
11:00
12:00
1:00
2:00
3:00
4:00
5:00
6:00







SUBJECT A

Rate Time ' £20 #19
1o 3/10/5. 9:00 -6.00 -10.2
2¢  3/10/5:4 10:00 <6.00 «10.25
3. 3/10/54 11:00 5,25 *10,0
Le 3710754 12100 =5.75 9,75
5.  3/10/54 1:00 ©5,00 =10.25
6.  3/10/54 3:00 =5,50 <10, O
7o  3/10/54 4100 ~5.75 =10.25
8. 3/11/5. 9:00 ~54 50 =10,00
9. 3/11/54 10:00 =5,25 «9.75
10, 3/11/54 11:00 5,75 -9.75
11. 3/11/54 12:00 =54 50 =10.00
12, 3/11/54 2:00 «6.00 =10.25
13. 3/11/54 3:00 =5.75 =10.00
e 3/12/54 9:00 =5.75 -9, 75
15. 3/12/54 1.0:00 «5.50 ~9.50
16,  3/12/54 12:00 =5.50 =9.75
17, 3/12/54 1:00 =5.75 -9.50
18. 3/12/54 2:00 5,25 =9.25
19, 3/12/54 4:00 -5,25 =9, 50
20, 3/12/54 5:00 «5,50 =9.75
21, 3/15/54 $:00 =5.50 =9.50
220 3/15/54 11:00 =5.50 =9, 50
23. 3/15/54 12:00 =550 ~9.75
R4o 3/15/54 1:00 =5.25 =J¢ 50
25, 3/15/54 2:00 =5.50 -9.25
26, 3/15/54 4:00 =5.25 -850
27  3/17/54 9:00 -5.25 =9, 50
28, 3/17/54 10:00 ~5.50 =10,00
29, 3/17/54 2:00 =5.75 =9.75

30, 3/17/54 4:00 =5,50 -9,75
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10,
11,
12,
13.
14,
15,
16,
17,
18,
19,

25,
26,
27
28,
29 .

30.

Date

3/18/54
3/128/54
3/18/54
3/18/54
3/18/54
3/18/54
3/18/54
3/19/54

3/19/54

3/19/54
3/19/54
3/13/54
3/13/54
3/20/54
3/26/54
3/29/54
3/20/54,
3/20/54
3/20/54
3/20/54
3/20/54
3/20/54
3/23/54
3/23/54
3/33/54
3/23/54
3/23/54
3/23/54
3/23/54
3/23/54

3:00
9:00
10:00
32:00
1:00
2:00
3:00
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3
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3/24/54
3/24/54
3/24/54,
3/24/54
3/24/54
3/24/54
3/24/54
3/24/54
3/28/54
3/25/5¢,
3/25/54
3/25/5L
3/25/54
3/25/54
3/25/54
3/26/54
3/26/54

o

3/26/54
3/25/54
3/26/54,
3/26/54
3/26/54
3/26/54
3/29/54
3/29/54
3/29/54
3/29/54
3/29/54
3/29/54
3/29/54

Time
8:00
9:00
10:00
11:00
12:00

fast

: 00
3:00
400
9:06
10:00
11:00
12:00

SUBIIST A

19
=975
=9.75
=375
~10. 50
-9.50
«9e75
-9.75
~10.07
«9.75
-10.00
~10.25
~9,75
9,75
=9.50
-9.75
~9.75
-9.75
«59.50
=9,75
=9.00
~9.25
=9.50
=9 50
~9.75
=350
~9.25
~9.50

-G, 50
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Date
3/30/54
3/30/54
3/30/54
3/30/54
3/30/54
3/30/54
3/30/54
3/30/54
3/31/54
3/31/54
3/31/54
3/31/54
3/31/54
3/31/54
3/31/54
471/ 54
L/1/54
L/1/54
L/1/54
LIL/54
L/1/54,
L/L/54
L/1/54
L/2/54
L2/ 54
472754
L/2/54
472754
L/2/54
472754

o
o
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L)
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(22 S 28
O
(-]

9:00
10:00
11:00
12:00
1:00

8:00
9:00
106:00
11:00
12:00
1:00
2:00
3:00
9:00
10:00
11:00
12:00
1:00
2:00
3:00

SUBJECT A
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=5.08
=5,03
=5.83
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