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Correlation of the Jackson cross cylinder test and the Matsuura autocross test
as to cylinder axis and power, subject preference, and administration time

Abstract

The purpose of this study is to compare the efficiency of the Matsuura AutoCross with that of the
Jackson Cross Cylinder (JCC) in revealing the existance of astigmatism, its axis and amount in the
human eye, and to determine if the AutoCross technique was a valid one and could be a practical
substitution for the Jackson Cross Cylinder test.
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PROGEDURE
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the three exaiminers.

The instruments used in tﬂ¢s study were tne Bausch

a4 Lomb Green's refractor, tne Bausch and Lomb PL O~
%
jector, and the Matsuura Autolross.

A1l testing procedures were done at distance as
cutlined below. The sub ‘ect's farpolnt int erpupiilary
distance was measured and the refractor adjusted
accordingly.

I. Jackson Cross Cylinder Méthod:

A. With spheres only the subject's vision
was blurred untll one or two letters of
the 20/40 norizontal Snellen letters
could be called monocularly by both
the right and left eyes

B. The clock dial was presentea moaocuLerj,
first to the right eye and then to the
left, and the ubJ“Ct was asked to indi-
cate which line appesared blackest and

- most distinct.

C. The cylinder axls was placed perpendi=-

oular to the blackest l1ine and minus
cylinder power was added in .25 D.

steps until the line 90 degrees removed
from the original black line appeared

mogt distlnct.

D. The red-green control target was next
oresented before the right eye and the
subject was asked to report on which
side the letters appeared clearer and
tlacker. The. plus power was reduced
until the subject Treported the green
side better. The procedure was re-
peated on the left eye.

Distributed in the U.S. by Dr. Morton K. Greenspoon, 0.D.,
14635 Ventura Blvd., Shbrman Oaks, California,
under the trade-name of Topcon









T. A record ¢of the elepsed time to ad-
minister the JCC test and the adnin-
istration time of the Autolross test
was kept on the. last forty subjects.
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RAW DATA

Case No. piele; AutoCross
0D 0s 0D 03 Preference

1 -.75 x 23 ) -.75 x 160 -.75 x 23 -.62 x 163 JCC

2 -31.00 x 18 -.87 x 1 . -1.12 x 18 -.87 x 3 A

b} -.75 x 135 -.62 x 25 -.75 x 135 -.062 x 25 A

4 -.25 x 5 -.62 x 5 T =25 x5 -.62 x 12 A

5 -.37 x 65 ~-.25 x 45 -.37 x 62 -.25 x 45 Equal
€ -.25 x 5 -.25 x 125 -.37 x5 -.25 x 147 A

7 -.37 x 142 -.50 x 135 -.37 x 144 -.50 x 38 A

8 -.25 x 55 -.25 x 30 ~-.25 x 60 -.25 x 34 A

S -.37 x 15 -.12 x 180 -.37 x 15 -. 12 x 10 A

10 -.25 x 42 -.75 x 2 -.25 x 45 -.75 x 10 A

11 -.25 x 135 -.50 x 55 -.25 x 135 -.50 x 53 A

12 -.50 x 145 =.25 x 20 -.50 x 150 =-.,37 x 16 A

13 -.25 x 105 =.12 x 45 -.25 x 105 =.25 x 55 Equal
4,7 =.75"x 90 -1.00 x 95 -.75 x 87 -1.00 x 96 A

15 -.37 x 105 -.25 X 77 -.25 x 105 -.25 x 75 A

18 -.87 x5 ~-.87 x 175 -1.25 x 1 -1.00 x 177 A

17 =.25 x 180 =-.25 x 95 -.25 x5 -.25 x 92 A

18 -1.,00 x 100 =.62 x 85 -1.00 x 96 -.62 x 83 A

19 -.25 x 180 -.25 x 15 -.25 x 180 -.12 x 45 A

20 -.12 x 85 -.37 x 55 -.12 x 98 -.50 x 60 A

21 -.50 x 47 -.75 x 170 -.50 x 44 -1.00 x 170 A
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-.75 x 80 -.75 x 80 -.62 x 85 -.62 x 8
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TABLE I (con't.

95
107

40

170

-1.25 x 180

AutoCross

oD oS
-. 02 x 127 -.50 x
-1.25 x 88 -.75 x
-1.00 x 105 -.25 x
-.37 x 100 plano
-e25 X 5 -.37 X
-.62 x 17 -.25 x
-.75 % 5
plano plano
plano -.25 %
-.25 x 107 plano-
-1.75 x 45

100

~-1.50 x 170

e

-.87 x 105 -.50 x 109
-. 37 x 105 plano

-.12 x 90 -.37 X 45
-.75 x 20 -.12 x 165
-.75 x5 =387 x 7
plano -1.75 x 172
plano -.37 x 95
-.62 x 45 -,57 x 110
-1.62 x 47 -1.50 x 170

Preference

JCC

Equal
A

A

JCC

BEgual

Jce

JCC

JCC
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SCATTERGRAM ITI

Axis of the crslinder of the right
eye as done by the JCC and Autolross
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Jackson Cross Cylinder
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STATISTICAL ANALYSIS OP-THE DATA

Fromulae utilized in the statistical analysis
¢ the data are =us follows:

‘Mean:8

M= —EX
N
where M = the arithmedtic mean
X = a zcore or other measure
N = the number of scores
E = denotes "sum of"

Standard Deviation:”

— Ex2
N-1
where S = standard deviation

x2 = the sguare of the deviation
from the mean

E = denotes "sum of"
N = nunber of cases

Correlation Coefficient: !9

T = Bxy
J (Ex2) (Ey2)

where Exy = sum of the products of
deviations x and y
Ex2 = sum of the squared devia-
tions in x from M,

Ey? = sum of th

tions in

squared devia-

T
from My

g ¢
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~Chi—Sguare—4nalysis—of—Test-Preference

- X2 = 8.01 +this rejects the null hypo-
. thesis at the 1% level that
there exists no preference
between the two technigues.
{(the AutoCross test is
statistically preferred)
T-Test for Significance of the DI

i
—_—

-
Between Means for Administration Ti

T = 1.12 There exists no significant
statistical difference between
the adminlstration time of the
two Techunlques.



DISCUSSION
——-—Mgtsvura-states that his AutoCrosg—technique —
has been shown to be superior to the JCC technique
in that the former is 1ess.te@ious to administer,
is more acceptable to the pafient, and that a sub-
sﬁgnti¢1 reduction in the refraction time could be
appreciated.

This study was undertaken by the authors to,
not only deﬁermine if statistically similar results

could be achieved by the two methods of determining

cylinder axis and power, but also to gather infor-

" the examiner-could become

mation ﬁhich might,support or reject Matsuura's
statement.

After the administration of both tests, each
subject was asked to glve his personal opinion of
the two methods and to state which he preferréd.
Seventy per cent of the subjects preferred the Auto-
Cross technique as 1t was felt that the simultaneous
presentation of the images redupéa/;he’”guess %ork“

involved and also eliminatég/the memory factbr involved

when the 1lmage was alterné%ely viewgda

 Test administretion time wag;?i;ecorded for both
s

techniques on the last forty sﬁbjects only. This

was-done in-order to elimifhate practice effect until

equally adept with both

techniques.
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