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Another approach to the use of the dynamic retino-
scopic finding was evolved by Tait. It was his contention
that a relationship existed between the retinoscopies find-
ing at near and the amount of phoria displayed. His method
of determining the retinoscopic finding was with the use
of a fogging lens, in which the magnitude of the plus lens
was reduced until a point of neutrality was first reached. (3)
As a result of the conflicting methods of determining a point
of neutrality, Pascal named two points. ‘the point of high
neutral would be that as found by the techniques of Tait and
Cross and the low neutral would be that as found by the work
of Sheard. (4)

More recently, as a result of Work‘with children,

Getman and others have develo?éd a technique of dynamic
retinoscopy which they refer to as book‘retinoscopy.
Haynes contends that'thsir work involves t00 many uncon-
trolled optical variables, and it was from this starting
point that he evolved the monocular estimats method. (5)
In this method the motion of the reflex is estimated and
then a lens is momentarily introduced before the sub-
ject's eye to confirm this estimate. The purpose of this
method is to measure the "true" dynamics of the accommo-
dative system under various task demands, and have as

little effect as possible upon the response.

3. 7tait, E.F., "A Quantitative System of Dynamic Skiametry"
4, Pascal, J.I., "Selected Studies in Visual Optics"

5. Haynes, H.M., "Clinical Observations with Dynamic
Retinoscopy"
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kach of the methods measures the response of
accommodation under different stimulus conditions, and
it will be the purpose of this investigation to compare
this difference between the higzh neutral, low neutral,
and monocular estimate method. Professor Haynsg, in his
lectures, has discussed each method's use in the predic-
tion of the far retinoscopic finding when taken at
multiple distances; and this shall be the basis for a

further comparison.






SUBJECTS

The population was composed of 30 subjects voluntarily
selected from the Forest Grove Community. Kach subject
had to be between 15 and 35 years of age; have 30/30 visual
aculty at 16 inches; and have no gross binocular problems

as dstermined by a cover test.

EQUIPMENT
the eguipment utilized in this study was as follows:
B&L Gresn's Phoropter

Hand Retinoscope - either Welsh Allen or
American Optical

Trial Lenses

White Plastic Occluder

Reduced Snellen Card

Jaeger Near Point Card

Test Cards - These cards were made with 20/100
acuity letters for each of the thres testing
distances. tThe letters were of the block
variety (Letraset # 108) and were arranged
in a circuiar fashion around the hole in

the retinoscopic card. ‘the cards were

designed so that the letters did not subtend
and angle larger than 5.7 degress with the
retinoscopic aperature at each testing dis-

tance.
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PROCEDURE

The visual acuities of each subject were taken at 18"
with a2 reduced Snellen Card. If this test was passed, he
was given a cover test at 16" to determine if there were
any gross binocular problems. Once the subject had passed
these two preliminary tests, his interpupiliary distance
( PD ) was measured for 20 feet and 16 inches. Following
this the OEP static retinoscopy finding (#4) was taken in
the conventional manner. The three retinoscopic findings
were taken at three distances: (26", 16", and 13"). At the
beginning of each ﬁesting progcedure at each distance, the
subject was asked how many targets he observed; a response
of one allowed us t0 assume that he was viewing the target
binocularly. He was then instructed to read the lstters
out loud as well as in a clockwise fashion around the circle.

The three techniques were performed in the same sequence:
beginning with the monocular estimate method (MEM, followed
by the low neutral (Li), and finishing with the high neu-
tral (HN). +The MEM test involved the introduction of trial
lenses before one eye, and it was done in such an expedient
manner that we assumed it had a minimal effect upon the func-
tioning of the system or its postural position. The value
recorded on the data sheet was that point at which we first
observed a neutral reflex and it was equal to the dioptric
value of the inserted trial lens. The LN finding was obtained

by increasing pius above our #4 finding until we Tirst
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recognized a neutral reflex. ‘the lens power in the phoropter
was recorded as our gross finding. ‘the HN finding was started
with the #4 finding plus the reciprocal of the working dis-
tance in the phoropisr, and the lens power wag reduced in the
minus direction until a2 neutral reflex was noted. ‘The value
recorded was the gross lens power in the phoropter.

Following the high neutral technigue at each distance
the subject was instructed to read .63M Jaeger type for one
minute. In this respect we hoped to minimize the effect of
the forced posture in the high neutral finding. At the end
of this one mimte pericd a new seguence of tests was begun
at a new testing distance. At the completion of the total
testing sequence the subject was allowed to relax for one

hour and the total sequence was again repeated.

ILLUMINATION

A constant illuminaticon of 2 ft. candles was maintained
in the examination recom at all times. the illiumination on

the test cards was 2 ft. candles,
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ANALYSIS OF DAtA

1the data was analyzed for the following relsationships:
the repeatability of the tests; the linearity of the accommo-
dative response slopes; the difference in behavior of the
accommodative response under the HN, LN, and MEM test; the

estimation of the #4 finding.

Repeatablility of the Tests

10 determine the repeatability between secuence one and
sequence two, we ran correlation ccefficients (Pearsons r)
between the first and second sequences. tThe HN, LN, and MEM
at 38" and 13" for the first secquence were correlated with the
corresponding findinge of the second sequence. The correla-
tion coefticients between the findings on sequence one and

sequence two were ag follows:

MEM LNy HN
38" .78 .83 .84
13" 090 L) 86 .89

It was noted that & high correlation existed between the
findings of the same tests at 26" and 13" distances, and
then assumed that a high correlation would also exist be-
tween the 18" findings. From the high correlation coeffi-
cients it was concluded that the sequence of tests can be
repeated at different times and yet obtain nearly the same
findings.

A second approach to determine the repeatability of the

two seguences was to plot & graph of the frequency distribu-
tion for the dioptric differences between the findings



obtained in exam sedquence one and seqguence two. the frecquency
districution of the dicoptric difference between seguence onse
and sequence two for the MEM at 38", 18", and 13"; and for
the LN at 26", 16", and 13"; and for the HN at 36", 16", and
13", can be observed on the frequency distribution graphs on
page 14. A freguency distribvution of the dioptric difference
between each finding in seguence one and sequence two showed
that about 87% of the findings were within a quarter diopter
difference. ‘This we considsred good because the measuring
devices used in multiple distance dynamic retinoscopy are
only calibrated to the quarter diopter.

the graphs for the frequency distributicon of the dioptric
differences and the correlations between the same tests con-
ducted at different times points directly to the fact that
the HN, LN, and MEM tests at the 36", 18" and 13" distances

are highly repeatable.
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‘the Linearity of the Accommodative Response Slopes

the data was studied to determine if the accommodative
response slopes (Sp) of the multiple distance dynamic
retinoscopy tests were linear. We calculated the mean
posture of accommodation for each test (MEM, LN, and HN)
at each distance (26", 16", and 13"). rthe means and vari-
ances for the lag of accommodation on each test at each dis-

tance were as follows:

MEM LN HN
mean; variasnce mean; variance mean; variance
26" .43 .06 .85 .11 .87 .40
e .8l .08 .84 .11 1.80 .28
13m |78 .11 1.22 44 1.87 .81

the mean postures of accommodation were then plotted graphi-
cally (refer to graph on page 18), and it was found that the
HN, LN, and MEM tests are linear when conducted at multiple

distances of 36", 168", and 13".

In calculating the Sp for the MEM, LN, and HN, we treated
éach series of tests for each subject independently. * Ile:
For sequence one for subject A, we determined the Sr of the
MEM on the basis of the 26" and 13" findings and we also
determined the Sy on the basis of the 26% and 13" findings.
this procedure was repeated for secusnce two on subject A.
the 26" and 16" slopes for the two tests were averaged and
the 26" and 13" slcpes were averaged. The averages of the
Sr for seqguence one zand Sequence two based on the 26" and

18" findings and Sp for sequence one and sequence two of the

* the slope of accommodative response (Sr) was calculated
by dividing the accommodative response by the accommodative
stimulus or by dividing the change of the accommodative re-
sponse by the change of accommodative stimulus.
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28" and 13" findings were then averaged to determine the
8y for the MEM of subject A. This procedure was then re-
peated for each test (LN, HN, and MEM) and for each subject.

the mean and variance for the calculated Sy of LN, HN, and

MEM are as follows:

MEM Sy LN Sp HN Sy
nean variance mean variance mean variance
.80 .03 .68 .04 .35 .08

the Sy for the HN, LN, and MEM taken from the mean lag for
MEM, LN, and BN (refer to graph - page 18 ) are as follows:

MEY Sy LY Sp HY Sg
.75 .80 .37

in one casge the slopes were calculated from individual find-
ings on individual subjects and in the other case the slopes
were calculated from the mean lags for MEM, LW, and HM, but

in both ways of calculation the slopes of the MEM, LN, and

-16 -



MEM SLOPE OF RESPONSE
+1,0 X X X X X X
+.9 XXX XXXXXX
+,8 XXX XX
+,7 XXX
+.6 XX XX 800 mean
+,5 X X +850 median
+,4 X .030 variance
+,3 .170 standard deviation
+,2
+01
0
LN SLOPE OF RESPONSE

+1.0 X X X
+,9 X X
+,8 XX XXX
+,7 XX XXX
+,6 XX XXX
+,5 XX XXXXX 057 mean
+.4 X .650 median
+,3 X .04 variance
+,2 X .20 standard deviation
+01

0
-.1

HN SLOPE OF RESPONSE

+1.0
+og X
+.8 X
+,7 . X X
*O6 XX XXX
+.5 X
+e4 X X X
:-2?; XX XXX
+,1 § § § § X .354 mean

0 x ¥ «310 median
-.1 ¥ .06 variance

o 24 standard deviation













































CLINICAL IMPLICATIONS

From the group data which we have obtained in this

study, we have come to the following conclusions:

l.

e.

kach test is significant with respect to the
accommodative response that it measures.

Each test is repeatable at any one specific distance.
Each test has a slope which is approximately linear.
kach test varies significantly with respect to pos-
ture and slope that one should not be substituted
for the other.

Bach test, when used as a predictor of the far
retinoscopic finding with respect to the average
slope and a specific posture, is a significant
predictor within 4 or - .37 diopters.

Each test, if taken at only two distances, will

give a good approximation of the accommodative
slope, ‘The greater the difference of the dioptric
magnitude between these two testing distances, the
more reliable the approximation.

Each test tends to indicate that the far retino-
scopic finding is the end point of the accommodative

systen.
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SUGCGESTIONS FOR FURTHER SyUDY

Since this is a preliminary study and the results tend
t0 indicate a definite relation between the thres techniques,
there should be further study made.

1. Since the sample was drawn without respect to refrac-
tive error, there should be a study done upon un-
corrected myopes, hyperopes, and astigmats to see how
these factors affect multiple distance dynamic retino-
8COPY.

2. In the design of our experiment, all of the findings
wore taken with the far retinoscopic finding in place,
and this may have accounted for the closeness in the
approximation of this finding on the basis of the
group data. It would be our suggestion that in an
additional study that these three tests be run with-
out the far retinoscopic finding in place and only
after completion of ths testing seduence should this
finding be determined. For the purpose of conducting
the tests, the habitual Rx might be used in the same
way the #4 was used in this project.

3. the targets which were used in this experiment sub-
tended an angle of 35 minutes of are and would con-
stitute a rather gross stimulus to accommodation. In
any future investigations a target of a greater demand
upon the diseriminative ability of accommodation might

be used. It is our fesling that some of the variance
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found in the individual test was a result of the
accommodative systems fres posturing in which some
individuals are always close to the task demand and
other individuals, when not called upon to discrimin-
ate, will assume a posture at a more distant point
(greater lag of accommodation).

4. A further study could be made with respect to the
type of material used as the stimulus to accommoda-
tion. With this in mind a differentiation could be
made vetween the accommodative response under aculty
demands as against the individual being required to
gain symbolic "meaning". A study of this nature may
be valuable in the eventual diagnosis of reading

problems as found in children.
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