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In the research of binocular vision, many tests have been 

developed to aid in the diagnosis and treatment of oculomotor 

related anomalies, These include phoria measurements, 

vergences, and fixation disparity, Through the efforts of 

Donders, Morgan, Ogle, Percival, Sheard, Saladin and Sheedy, 

as well as many others, the results of these tests have been 

organized and correlated to aid in the analysis of oculomotor 

related symptoms}'-¥ 

The purpose of this study was to bring forward another type 

of oculomotor test, and correlate the results with the 

results of other, more familiar tests, in which the diagnostic 

implications have already been established. 

The test that I am referring to is a form of forced vergence 

test, utilizing a pol~rized fixation disparity target. 

The test is conducted, such that the patient observes the 

fixation disparity target through polarizing filters as the 

examiner gradually introduces lateral prism, bilaterally, 

until a misalignme·nt of the upper and lower nonius lines is 

percieved. I will refer to this point as the point of "just 

noticeable misalignment", Following this reading. the arnount 

of prism is reduced until the nonius lines again appear aligned6 

I will refer to this point as the point of "fixation realignment ... 

The amount of prism required to elicit the point of just 

noticeable misalignment will be termed "the range of alignment~. 



METHODS 

The sample used in this study consisted of 26 subjects. 

These subjects came from a mixed clinical and non-clinical 

population. All of the subjects were pre-presbyopic with 

ages ranging from 12 to 33years of ageo 

All tests were performed through a refractor, with the 

subjects refractive correction in placeo Stereo acuity 

testing was performed both at ·distance and ·near to demon

strate binocularity at the respective testing distanceo All 

subjects exhibited stereo acuity of at least 60 seconds of 

arc at both distance and near. The following tests were 

performed on each subject at distance (4M) and near (40crn)& 

phorias, positive and negative relative vergences, and the 

positive and negative ranges of alignment, as well as the 

respective fixation realignment. The fixation disparity 

curve was plotted for each subject at a testing distance 

of 40 em, 

The phoria reading was taken at distance and near using the 

von Graefe technique. Positive and ·negative relative 

vergence readings were obtained by having the subject fixate 

a vertical line of letters as lateral prism was slowly 

introduced bilaterally. The subject reported when the target 

was percieved to blur, break apart, and (as the amount of 

prism was reduced) form back into one. Base in measurements 

were taken first. 
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The points of just ·noticeable misalignment and fixation 

realignment were obtained as previously described. At 

distance the targ~t used was the fixation disparity target 

on the A.O. vectographic slide. The Borish card, with its' 

fixation disparity target, was used at near. Again, base in 

readings were taken before the base out readings. The 

fixation disparity curve was plotted,·utilizing a target 

which contained two vertical lines, pollarized perpiildicular 

to each other, one placed above the othero By rotating a 

dial the horizontal sepa-ration of these lines could be varied 

in increments of one minute of arc. On either side of this 

central target, a small chart of letters was located, to aid 

in the control of accommodationo In performing the test, 

polarizers were placed in front of the subjects eyes so that 

each vertical line was seen by only one eye. Different ·Pairs 

of lines were presented to the subject until they reported 

that the lines were horizontally aligned. The test was then 

repeated introducing lateral prism in increments of )pd. 

Measurements were taken in this manner until the amount of 

prism had been introduced which elicited diplopia. The 

sequence of introducing prism was again·-. base in before 

base out. 
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CALCULATIONS~ 

For all calculations, and graphs, the points of just ·noticeable 

misalignment (JNM) and the points of fixation realignment (FR) 

were assigned values on the X axis. The correlations were all 

calculated on the basis of predicting Y from the value of Xo 

The coefficient of correlation 

the Devi.ation Score Formula: 

(r) was qalculated utilizing 

'"t )' ... ~,..: I( 
n.. St. Sy 

IA./1-'<i'.et!',• N - c~ -l) .5t '£ Sx "" SnJ. Dt!o/IIIW?..VS otd'-n-lt!' 'Oil.~tSti.'ITIJA./ 

~- (t-1) 
r2= the coefficient of determination. This value gives the 

proportion of variance in Y which is associated with changes 

in x. l00r2 gives this value as -a percentage. 

The standard error of estimate of Y based on the value of X 

(SYX) is given by the following formulas Syx. = s.J r,: r:~ 
f }1.)' 

w~ r • o ,. Sy-x"" Sy } 
VH•-v r - 1 . 5 y x .;::. 0 

'l-.$:s~,_e:s ;J A.Jo;em-"''- Dt~rteu:Jul?l)iJ 

This value acts as the standard deviation for predicting Y 

from x. 68% of obtained Y values fall within the limits of 

.of '±1 Syx from the line of best fit (of Y on X) 

The slope of the fixat-ion disparity graph was calculated by 

the Method of Least Squares, utilizing the points assoc i ated 

with Jp~ BI, Opd, and Jpd BO. The slopes calculated for either 
. . I 

the base in or base out side of the graph were calculated by 

the same method, utilizing all plotted points between Opd and 

the brea~ point. 
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