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Abstract
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with base in prism rock performance. Base out ductions and phorias at near and far were not correlated
with base out prism rock. Base out. prism rock findings were positively related to base in prism rock
performance. Correlation between base out and base in prism rock was not high enough t o warrant
individual prediction. There appears to be separate systems at work for divergence and convergence.
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STATEMENT OF THE FrCBLEM

This paper is a comparative study of a prism
rock test correlated with standard convergence measure-
ments commonly included in an optometric examination.
As a secondary objective, the repeatability of the

findings of Eerreth and Smithlwas investigated.



REVIEW OF THE LITERATURE

4 prism rock test is a relstive convergence
responce time test at the nearpoint where base in or
base out prisms are "flipped" in and cut before the
eyes to increase or decrease the convergence stinmulus.
The accommodative stimulus is held constant. When a
subject meets the discriminatory criterion of the
test, the accormmodative responce is confined within
the depth of focus for 20/20 acuity letters at the
distance of 40 cm (2.5 diopters excluding lag).

Frism rock tests are calibrated in alternations or
cycles per minute.

Several studies of prism rock under the super-
vision of Frofessor Harold Haynes have Been performed

at Pacific University College of Optometry. Berreth

1

and Smith™in a normative study of college students

found a mean value of approximately 2% cycles per
minute on the Base Out prism phase and 19 cycles per
minute on the Base In prism phase (8 prism diopters

in each phase). A correlation of .51 was found between
the base out and base in phase of the test. Test or
retest reliability between the first and second minute

performances was 0.91 for the Base Out and C.84 for

Bace In.



Cameron, et al% found that cycles per minute
vary as a function of the amount of disparity intro-
duced by different magnitudes of prism. A represent-
ative sample of magnitudes of prisms used by Cameron
were 2, 4, &, and 12 prism diopters. These prismn
powers yielded median responses (cycles per minute)
of: 36, %2, 28, and 19 for base out prism; 35, 28,
22, and 18 for base in prism on 25 female and 25
male subjects. Very few subjects could respond to
nagnitudes of prism greater than 12 prism diopters.

Cameron's findings are only slightly different
than the findings of Westheimer and Rashbash? who
stated that after a latency of 160 msec. the following
convergence reaction to & sudden disparity. asymtot-
ically were 800 msec. Using Westheimer and Rashbash
findings, on 3 subjects, a maximum of %0 cycles per
minute would be predicted. Westheimer and Rashbash
used a disparity of 2 degrees (3.5 prism diopters).
There is the strong possibility that bvoth latency and
reaction time could vary with a different prism dis-
parity. Viestheimer and Mitchell4observed that subjects
often reported the objects single in a sudden disparity
test even though the vergence eye movements were not

yet complete. A prediction factor shown by Krishan,



et al? could affect the performance with various
prism powers and also effect maximum predicted cycles
per minute.

A study by Yandle and Turkewas of special interest
to us because the prism rock test was readily increased
through training. By inspection of their data, én
increase in forced lateral vergence at the nearpoint

was found after the prism rock training.



DESIGN OF THE CLINICAL STULY

This study was designed to find the degree of
correlation between the prism rock test and several
commonly used phoria and duction tests. The conver-
gence tests selected were: lateral phorias at ©
meters and 40 cm (#3, #134A), and forced vergeances to
break and recovery (ductions) at 6 meters and 40 cm
(#10, #11, #16B, #173). The phorias and ductions
were taken through the subjects habitual correction

at each respective distance.

SELECTICN OF SUBJECTS: A group of volunteer
college~aged persons habitually corrected to 20/20
visual acuity at the far and néar points were used
as subjects. Volunteers with strabismus, amblyopia,
or a history of binocular dysfunctions were excluded.
Sex as a variable was not studied because previous

. =2 ., N .
studlesl‘ snowed no sex differences.

EQUIFPMENT: in A.O. phoropter (RxlMaster) was
used for measuring the phorias and the ductions.
The prism rock test was performed using a Van Orden
Flipper with two round 4 diopter prisms. The target

was a single vertical row of seven 20/20 letters for



2ll tests. A stop watch was employed for the timed

prism rock measurements.

TESTING FPRCCEDURE: The lateral phorias and

duction findings were taken in accordance with Pacific

University-CEF standardized proceedures. The prism

rock measurements met the following requirements:

A
B.
C.
D.

k=]

Distance = 16"

P.D. - fixed at 60mm

Illumination -~ back lighted at 100 fc
Fhases

1. &% BC to plano to 8% BO . . .

2. 88 BI to plano to, 8% BI . . .

Time = 1 minute for each phase

Cgcles per minute aftef 30 and €60 seconds
Target - 20/20 row of vertical letters
Demonstrate to subject while the instructions
are read.

Binocular control determined by observetion
of eye movements by examiners.

Habitual Rx with a V.A. of 20/20 at 16"
Order of testing - alternate from phase 1
followed by phase 2 to phase 2 followed by

rhase 1 for successive subjects.



INSTRUCTIOHNS: The subject was seated in front
of the Van COrden Flipper and the instrument was
adjusted to the subjects heigth. The subject was
told to flip the prisms as soon as the target was
clear, readable, and single and to continue to flip
the prisms until told to stop. The subject was told
to start as soon as ready. After the minute of flip-
ping the prisms the subject was told to stop. At that
time the prisms were rotated to the opprosite base
direction and the subject was again told to flip
the prisms as soon as the targét was clear, readable,

and single and to start when ready.



RESULTS

Sixty-five optometry students volunteered to
serve as subjects. Of the sixty-five, five were
rejected because of tropias and one because of reduced
visual acuity at near. Fifty-nine were acceptable
by our criteria.

Table I displays the Yearson r cecrrelation coef-
ficient for base in and base out prism rocks to standard
optometric convergence tests, in the order taken in
examination. ©&ix correlations were equal to or greater
than 0.47. TFositive correlations werec found with
the distance phoria, distance base in duction recovery
point, near phoria, near base in duction break point,
near base in duction recovery point, and base out
prism rock. o correlations greater than 0.25 were
calculated for base out tests with base out vrism rock.
The phoria-accommodative stimulus ratio was calculated
by the formula

s /4 (15 - #3) + #13§
(] — =
Fh/as = 2.5 - add

The ratio correlated at the -.3%4 level with base in

prism rock and at the -.08 level witl: base out prism

woelk



O

Table II displays the mean, median, mode, and
standard deviations for each of the tests used in
this study. The prism rock findings compare favorably
to those fornd by Berreth and Smith} The distance
phoria closely approximates OEP norms and normative
studies done at Pacific University College of Optometry.
The wase out duction break points and recovery points
at far exceed the values expected. The base in duction
findings at far fall within the previously mentioned
norms. The near phoria is more eso than is expected.
Of the near duction findings the base in duction find-
ings are lower than would be expected.

Scattergrams I-IX were constructed in order to
inspect the dispersion of the data to determine if
the linear "r" (Pearson's) is the appropriate‘stat~
istic. These scattergrams display individual groups
of paired data that were found to have correlations
near or greater than the 0.5 level. 1In adéition,
Scattergrams VI, VII, and VIII were plotted for the
near phoria, near base out duction break and recovery

points. A best fit line is displayed on each.



10

TABLE I

CORRELATIOKS OF PrRIGH ROCK

RO

DISTAHCE PHORIA (#3)

DISTANCE EASE OUT DUCTICKN
BREAK POINTV(#lOK)

DISTANCE BATE CUT DUCTION
RECOVERY POINT (#1OR)

DISTANCE BASE IN DUCTION
BRBAK PCINT (#11K)

DISTANCE BAEE Ik DUCTION
RECOVERY PCINT(#11lR)

NEAR FHCRIA (F13%4)

NEAR BASE CUT DUCTICH
BREAK FOINT (#16K)

NEAR BASE OUT DUCTION
RECOVERY FOINT (#16R)

NEAR BASE IN DUCTION
BRELK POINT (#17K)

NEAR BASE IN DUCTION
RECOVERY POINT (#17R)

PHORIA/ACCOMODATION RATIO
BASE OUT PRISM ROCK

BASE IN

xr

—re

.01

-nO:j

.31

.60

"‘.O(}’

-.08

RV

.63
-3

051

BASE OUT

LSS

.25

L7

.19
"008
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TABLE 1II
STARDARD
MEAR MIDIAN  liODE DZVIATIONK
BASE OUT PRISM ROCK 23.42 24 28 6.36
BASE IN PRISM ROCK 16.60 1% 22 8.37
DISTANCE THORIA (#3) -0.30 0 -2 1.96
DISTANCE BASE OUT DUCTION
BREAX POINT (#10K) 24,56 24 24 9.27
DISTANCE BASE CUT DUCTICH
RECOVERY FOINT(#1OR) 16 12 Il BLO N
DISTANCE BASE IN DUCTION
BREAK POINT (#11K) 7eSl & 8 259
DISTANCE BASE IN DUCTION
RECOVERY POINT (#11R) 4,76 5 6 1.90
*NEAR PHORIA (#134) 028 -1 -2 5.98
HEAR BASE OUT DUCTICN
BREAK POINT (#16K) 26.8% Zis) 24,32 8.22
NEAR BASE OUT DUCTION
RECOVERY POINT (16R) 17.94 18 12 8.89
NEAR BASE IN BUCTION
BREAK PCINT(#17K) 14.81 12 6.10
NEAR BASY IN DUCTION
RECOVERY POINT (#17R) J0u0a 10 8 Plafic

* "_" denotes exo phoria
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DISCUSSION OF THE RESULTS

The outstanding finding of our study was thzat
far and near phorias and near bsse in ductions were
positively correlated with base in prism rocks (greater
than 0.6) wheras no significant correlations (less
than 0.2%) were found with the bgse out findings.

Ve know of no theoretical reason for this result.
Another correlation of interest is that the base out
prism rock was positively correlated (0.51) with the
base in prism rock. This is compatable with the
findings of Berreth and Smifh}

The high incidence of esophores &s measured by
the near phoria (#13A) could possibily be attributed
to the volunteer college population that is subject
to much near point demand. This prevalence of eso-
phoria at near seems covariant with the lowered near
base in ductions. We have no evidence to suggest
that the sample has effected the correlation coef-
ficient.

The correlations found supports the notion that
convergence and divergence from a given fixation plane
is medisted by separate response systems. This notion

is further supported by the fact that base out and



e

base in priém rocks correlate at 0.5] when the test
or retest reliability is equal to or ¢reater than

0.84.
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ABSTRACT

Fifty-nine volunteer college students were used
as subjects. Thorias and base in ductions were cor-
related with base in prism rock performance. Base
out ductions and phorias at near and far were not
correlated with base out prism rock. Base out. prism
rock findings were positively related to base in
prism rock performance. Correlation hetween base out
and base in prism rock was not high enough to warrant
individual prediction. There appears to be separate

systems at workx for divergence and convergence.
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