
Pacific University Pacific University 

CommonKnowledge CommonKnowledge 

College of Optometry Theses, Dissertations and Capstone Projects 

2-1983 

Modification of a visual examination for intellectually Modification of a visual examination for intellectually 

disadvantaged individuals disadvantaged individuals 

Paul D. Dunderland 
Pacific University 

James W. Santoro 
Pacific University 

Recommended Citation Recommended Citation 
Dunderland, Paul D. and Santoro, James W., "Modification of a visual examination for intellectually 
disadvantaged individuals" (1983). College of Optometry. 133. 
https://commons.pacificu.edu/opt/133 

This Thesis is brought to you for free and open access by the Theses, Dissertations and Capstone Projects at 
CommonKnowledge. It has been accepted for inclusion in College of Optometry by an authorized administrator of 
CommonKnowledge. For more information, please contact CommonKnowledge@pacificu.edu. 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by CommonKnowledge

https://core.ac.uk/display/212799003?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://commons.pacificu.edu/
https://commons.pacificu.edu/opt
https://commons.pacificu.edu/etds
https://commons.pacificu.edu/opt/133?utm_source=commons.pacificu.edu%2Fopt%2F133&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:CommonKnowledge@pacificu.edu


Modification of a visual examination for intellectually disadvantaged individuals Modification of a visual examination for intellectually disadvantaged individuals 

Abstract Abstract 
The purpose of this thesis was to ·determine if a visual examination using modified subjective tests 
would be more applicable to intellectually disadvantaged individuals who cannot respond to conventional 
means of subjective testing. An investigation was designed to determine if a modified subjective testing 
sequence combined with a home training program could be used to communicate clearly and effectively 
so that intellectually disadvantaged individuals could render more reliable subjective responses. Fourteen 
subjects were obtained to participate in the investigation. It was concluded that the modified subjective 
examination allowed the intellectually disadvantaged individuals to make better subjective judgements 
and more reliable responses, the data of which could be used together with objective findings to arrive at 
a more functionally acceptable compensation for refractive error. 

Degree Type Degree Type 
Thesis 

Degree Name Degree Name 
Master of Science in Vision Science 

Committee Chair Committee Chair 
John M. Boyer 

Subject Categories Subject Categories 
Optometry 

This thesis is available at CommonKnowledge: https://commons.pacificu.edu/opt/133 

https://commons.pacificu.edu/opt/133


Copyright and terms of use Copyright and terms of use 

If you have downloaded this document directly from the web or from CommonKnowledge, see 

the “Rights” section on the previous page for the terms of use. 

If you have received this document through an interlibrary loan/document delivery service, the If you have received this document through an interlibrary loan/document delivery service, the 

following terms of use apply: following terms of use apply: 

Copyright in this work is held by the author(s). You may download or print any portion of this 

document for personal use only, or for any use that is allowed by fair use (Title 17, §107 U.S.C.). 

Except for personal or fair use, you or your borrowing library may not reproduce, remix, 

republish, post, transmit, or distribute this document, or any portion thereof, without the 

permission of the copyright owner. [Note: If this document is licensed under a Creative 

Commons license (see “Rights” on the previous page) which allows broader usage rights, your 

use is governed by the terms of that license.] 

Inquiries regarding further use of these materials should be addressed to: CommonKnowledge 

Rights, Pacific University Library, 2043 College Way, Forest Grove, OR 97116, (503) 352-7209. 

Email inquiries may be directed to:.copyright@pacificu.edu 

mailto:copyright@pacificu.edu


P/\C!F!t: tJt.!!1 
'' R~l I y I 

fOHF!"T Gi r l'/>= q, _, 

MODIFICATION OF A VISUAL EXAMINATION 

FOR INTELLECTUALLY DISADVANTAGED 

INDIVIDUALS 

A Thesis presented to the Faculty of the 

College of Optometry Pacific University 

in Partial Fulfillment of the Requirements 

for the Doctor of Optometry Degree 

by 

Paul D. Dunderland 

and 

James W. Santoro 

Advisor: Dr. John M. Boyer 

February 1983 



-

NODIFICATION OF A VISUAL EXAMINATION 

FOR INTELLECTUALLY DISADVANTAGED 

INDIVIDUALS 

Thesis submitted by Paul D. Dunderland 

James W. Santoro 

Thes i s accepted by Dr. J ohn H. Boyer 

Final Grade 



I 

l 
I. 
!·; 

i 
j. 

! 

TABI.E OF CONTENTS 

Page 
Abstract • • •• . . • • • • • • • • . . 1 

Introduction • • . . • • •• • • • • .. 2 

Methods - Subjects • • • • • • . . .. • • 4 

Methods and Materials • • • • •• . . 5 

Results . . • • • • • • . . .. 13 

Discussion •• • • • • . . •• •• • • • • 42 

Bibliography •• • • • • • • • • • • • • .. 45 

Appendix • • • • • • • • • • • • •• •• 46 

Figures •• • • • • . . • • • • • • •• 48 



. ACKNOWLEDGEHENTS 

This research project was made possible by the 

support of residents and staff at Hilda Heibe Group Home in 

Forest Grove and Edward's Center Group Home in Aloha. We 

specifically wish to thank Asta Kalman, Tom Nieman, and 

Kari Ann Dunderland for their assistance. 

A special thanks is given to Dr. Boyer for his 

interest, cooperation and guidance throughout the project. 



. ABSTRACT 

The purpose of this thesis was to ·determine if a 

visual examination using modified subjective tests would be 

more applicable to intellectually disadvantaged individuals 

who cannot respond to conventional means of subjective testing. 

An investigation was designed to determine if a 

modified subjective testing sequence combined with a home 

training program could be used to communicate clearly and 

effectively so that intellectually disadvantaged individuals 

could render more reliable subjective responses. Fourteen 

subjects were obtained to participate in the investigation. 

It was concluded that the modified subjective 

examination allowed the intellectually disadvantaged indiv

iduals to make better subjective judgements and more reliable 

responses, the data of which could be used together with 

objective findings to arrive at a more functionally acceptable 

compensation for refractive error. 
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MODIFICATION OF A VISUAL EXAMINATION 

FOR INTELLECTUALLY DISADVANTAGED 

INDIVIDUALS 

Introduction 

There is an ever growing demand to provide vision 

care to intellectually disadvantaged patients. Many who once 

would have been institutionalized are now being included in 

the mainstream of community life through day care centers, 

sheltered workshops and. foster home programs. Consequently, 

the vision care practitioner is increasingly more likely to 

be asked to examine mentally retarded or other intellectually 

handicapped patients. In addition, more vision consultants 

are being retained to care for those patients who are still 

institutionalized as a greater awareness of the need for proper 

vision is being recognized in providing the maximum potential 

for learning. 

Although the mentally retarded are a small minority 

of the population, there is considerable evidence s'upporting 

the view that their need for vision care is much greater than 

that of the general population. Lawson and Schoofs 7 found 

72% of mentally retarded school children have significant 

refractive errors and/or ocular muscle imbalance. Courtney4 

recorded 25-50% of the mentally retarded as having signifi

cant refractive error and noted that the degre~ of refractive 

error appears to increase as mental ability decreases. The 

population investigated in this study revealed 15 of 24, or 
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63%, who were wearing or could have benefited from wearing a 

corrective prescription. This, along with other sources in 

the literature, 2 •4 •7 confirms the high incidence of refractive 

error in intellectually disadvantaged individuals and estab

lishes the need for appropriate correction. 

Many of the subjective tests employed in a conven

tional vision examination are complicated and confusing for 

such individuals, especially if speech and hearing handicaps 

are also present. This leads to unreliable and often contra

dictory data between objective and subjective tests, causing 

the practitioner to place heavy support on objective findings 

with little attention paid to subjective findings. The purpose 

of this study, therefore, is to determine if a visual examin

ation using modified subjective tests will be easier for and 

more applicable to those individuals who cannot respond to 

conventional means of subjective testing. In conjunction with 

the modified testing procedures, a home training regimen will 

be used to help familiarize patients with tests and teach him/ 

her to make appropriate responses. We hypothesize that a 

modified means of subjective testing will allow intellectually 

disadvantaged individuals to make better subjective judgements 

and more reliable responses, the data of which could be used 

together with objective findings to arrive at a more function

ally acceptable correction of refractive error. 
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Method - Subjects 

A population of intellectually disadvantaged 

individuals was obtained from two area group homes which 

provide a residence for mentally handicapped adults. Direc

tors of the two homes selected a population of 24 individuals 

who were able to coIIllllunicate by word or sign and capable of 

acting in a socially acceptable manner. A screening, or 

what shall be called a pre-exam, was conducted on all 24 indiv-

iduals to separate those who showed good correlation and those 

who showed poor correlation between objective and subjective 

tests of refractive error. "Good" correlation was defined as 

subjective findings differing no more than+ 1.00 D sphere 

power, ± 1.00 D cylinder power or ± 20° cylinder axis from 

objective findings; "poor" correlation represented subjective 

findings with greater differences. 

Completion of the pre-exam resulted in ten patients 

who showed good correlation (or ocular pathology) and fourteen 

who showed poor correlation. The former were released from 

the study, while the latter continued as the subject group 

upon which our hypothesis was tested. Demographic statistics 

of the subject group consisted of: (a) ages ranging from _gj_ 

to 2±_ with a mean of 36 ; (b) seven males and seven females ; 

(c) IQ based on W ;A; I ;s; · tests ranging from 1Q to 68 

with a mean of 37. Refractive error ranged from 6.00 D myopia 

to 4.00 D hyperopia with a maximum corneal ast~gmatisrn of 

3.50 D. Nearly all patients were on medication, many for 

epileptic conditions. 
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Method - Materials 

The target population of 24 was screened with 

selected portions of a conventional optometric examination 

including both objective and subjective tests. This pre-exam 

consisted of five tests, two specific for subjective and three 

specific for objective evaluation. They were presented in the 

following sequence: 

1. The Canon Auto-Refractor, utilizing computerized 

infrared sensors, provided an objective measurement of a lens 

prescript'ion correcting the patient's ametropia. The best 

estimate of refractive correction was made by averaging 10-15 

measurements taken on each eye. 

2. Subjective evaluation of visual acuity was made 

by using the traditional approach of asking the patient to 

call letters/figures on a chart from left to right and record

ing the lowest line called for that eye. Patients capable of 

calling letters were shown Snellen charts, while those who 

did not know their letters or simply did not respond to Snellen 

charts were given the American Optical (A.O.) "Child's Project-

0-Chart Slide ffo 11077" used at 6 meters for distance acuity 

and the A.O. "Child's Recognition and Nearpoint Test ffo 11078" 

used at 40 centimeters for near acuity. All measurements were 

taken through the patient's habitual status, whether corrected 

or not. 

3. The third test administered was ophthalmometry 

which served as an objective measurement of corneal curvature, 

vital in the determination of corneal astigmatism. Instrumen-
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tation for this test was the Bausch & Lomb Keratometer and 

an estimate of the total refractive astigmatism was made by 

applying Javal's Rule10 to the findings. 

4. A second objective test used to measure refractive 

error was static retinoscopy. American Optical and Welch 

Allen streak retinoscopes were used in obtaining this measure-

ment. 

5. The last in our sequence of tests administered 

in the pre-exam is known as the subjective to best visual 

acuity at far (SBVA) . Our goal was to determine the set of 

lenses in the phoropter which the.subject preferred for dis-

tance viewing. This involves careful fogging techniques and 

a series of subjective comparisons; each test in the series 

presets the one following. The Bichrome Test began the series 

and allowed the examiner to choose a suitable spherical lens. 

The Jackson Cross Cylinder test followed and is a subjective 

refinement of both cylinder power and axis. A monocular sub

jective to best visual acuity (MSBVA) was administered to 

establish the best monocular correction and an acuity equal

ization was used so that the subject could indicate to the 

examiner the binocular balance between the eyes. Lastly, the 

binocular subjective to best visual acuity (BSBVA) or 7A was 

used to finalize the subject's response by acuity observations. 

Upon compietion of the pre-exam, a comparison was 

made between the subjective measurements of refractive error 

and the three objective measurements of refractive error. 

Individuals who showed differences between objective and sub-
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jective findings greater than± 1.00 D sphere power, + 1.00 D 

cylinder power or ± 20° cylinder axis were termed as having 

"poor" correlation and were asked to continue with the project. 

Individuals showing differences less than the above criteria 

were termed as having "good" correlation and were dismissed 

from the study. Additionally, any individual diagnosed as 

having ocular pathology was also dismissed from the study. 

The investigators believe that individuals classed 

as having good correlation are understanding and correctly 

responding to the subjective tests. There is clear communi

cation between the examiner and. patient, allowing the patient 

to make appropriate subjective responses. Individuals classed 

as having poor correlation, however, either do not understand 

what is expected of them or simply do not have the capability 

of making such responses. We set out to determine if a modi

fied subjective testing sequence combined with home training 

could be used to communicate clearly and effectively so that 

intellectually disadvantaged individuals could render more 

reliable subjective responses. 

From the initial population of 24, fourteen were 

isolated who showed poor correlation between objective and 

subjective tests. In testing our hypothesis, this group was 

given a home training regimen developed to familiarize the 

subject with the modified subjective tests and teach him/her 

to make appropriate responses. The first area of training was· 

designed to make visual acuity testing a simpler, easier task. 

Subjects were shown flash cards of enlarged, individual figures 
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(Figures 1 - 6) and asked to point to that same figure on a 

composite sheet having all six figures (Figure 7 ) . The 

acuity figures are enlarged reproductions of the A.O. Slide 

# 11077 and Nearpoint Test # 11078 and were used to help 

familiarize the patient with these targets so that a correct 

matching response could be made during a vision examination. 

The second area of training was designed to allow 

patients to make more reliable subjective responses in deter

mination of sphere power, cylinder power and cylinder axis. 

Enlarged targets simulating the optical blur found in cross 

cylinder tests were shown to the subjects and they were taught 

to move their fingers in the direction of the darker, more 

distinct set of lines. Gross cylinder targets were oriented 

at both 90°/180° and 45°/135° meridians and three degrees of 

difficulty were presented at each meridian set (easy, moderate, 

difficult). Two other flash cards whose cross cylinder lines 

were equally dark were used and in this case subjects were 

taught to move their fingers in the direction of both lines 

when either of these cards was presented. Training began with 

the easier cards, progressed to those more difficult and later 

were presented in a random sequence ; see figures 8- - 15. 

The home training regimen attempted to accomplish 

three objectives: (1) reduce apprehension during a subsequent 

post-exam by using targets with which the subject could become 

familiar; (2) reduce the complexity of tests which often brings 

about confusion and frustration during conventional subjective 

testing; and (3) develop an easier mode of communication between 
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examiner and patient. A sample of the instructions provided 

with the home training regimen may be found on page 47 • 

Following 7-10 days of the home training, the second 

or post-examination was administered. The objective tests 

were identical to those conducted in the pre-examination 

(Canon Auto-Refraction, ophthalmometry and retinoscopy) with 

the subjective tests being modified in the following ways. 

Measurement of habitual visual acuity at far was 

done by isolating a single figure from A.O. 's Slide# 11077 

and having the subject point to the matching figure from the 

composite sheet held in close proximity. Near visual acuity 

measurement was similarly accomplished by having the examiner 

point to a figure on the A.O. Nearpoint Test # 11078 and 

having the subject point to the matching figure on the com-

posite sheet held adjacent to the acuity card. The same com

posite sheet used in training was also used in testing. 

Determination of the subjective to best visual acuity 

(SBVA) in the post-exam was done at near (40 cm.) and utilized 

a form of astigmatic testing called the Pratt Near Cylinder. 9 

Also a near form of cross cylinder testing (14B) to de.termine a 

spherical lens, was used. Following static retinoscopy, +2.00 

D were added to the phoropter insuring sufficient plus blur or 

"fog" to begin the near cylinder testing. 

The cylinder component of the retinoscopic findings 

was reduced by 1.00 D and if retinoscopy indic~ted with the 

rule (WTR) or against the rule (ATR) astigmatism, the 90°/180° 

cross cylinder target was placed at 40 cm. The axis of the 
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minus cylinder was rotated until it was perpendicular to the 

lines indicated by the subject's pointing to be in better 

focus. The power of the cylinder was increased until the 

patient's response reversed to the lines oriented 90° to the 

initial response. 

Next, the 45°/135° target was shown to the subject 

and the minus cylinder axis rotated away from the darker and 

more distinct lines until reversal of the tracing response 

occurred. This procedure was repeated in alternating succes

sion in order to bracket the range and the axis of the.final 

cylinder correction. 

The 90°/180° target was again shown to the subject. 

The cylinder power was reduced until the tracing response was 

reversed and then increased until another response reversal 

was elicited. When the cylinder power had been bracketed using 

this technique, a final cylinder power correction was chosen 

at the midpoint of the range. 

The order of target presentation for the above pro

cedures was reversed for patients with oblique astigmatism. 

The 45°/135° oriented stimulus was used for determining mag

nitude and the 90°/180° stimulus for determining axis. When-

ever cylinder power was changed, the spherical power was 

adjusted to maintain spherical equivalency. All of the above 

testing sequence was· done monocularly and used cross cylinder 

targets identical in size to those used in training. 

The final portion of the post-exam provided a sub

jective determination of a near binocular spherical correction. 

- 10 -
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The 90°/180° cross cylinder target was placed before both 

eyes at 40 cm., cross cylinder lenses were inserted at 90° 

and the subject asked to point to the darker, more distinct 

lines. If the initial tracing response was not to the 90° 

lines, plus was added binocularly until they appeared darkest 

to the subject. Plus was then reduced until a response 

reversal was elicited. The procedure was repeated until a 

minimal range was achieved and the midpoint of that range was 

selected as the best subjective measure of a near spherical 

correction. 

The investigators' hypothesis is that a modified 

form of subjective testing will allow intellectually disad

vantaged individuals to make better subjective judgements. 

If post-exam visual acuities are better than pre-

exam acuities, our hypothesis is, at least in part, confirmed 

and we may say that our modified form of subjective acuity 

measurement is more applicable to intellectually disadvantaged 

individuals than conventional means of lens prescription deter

mination. If post-exam acuities show no change or are less 

than those found in the pre-exam, we may state that part of 

the hypothesis is rejected. 

If a subject had poor correlation between objective 

and subjective tests in the pre-exam but was found to have 

good correlation between these tests in the post-exam, the 

modified form of subjective testing for refractive error may 

be considered to give more reliable results than more conven

tional means of determining refractive error. In the pre-exam, 
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cylindrical correction was obtained with testing at far (6 m.) 

while in the post-exam it was obtained at near (40 cm.). The 

investigators realize the changes in cylinder axis and power 

which may occur when going from far to near testing situations 

yet these are generally minor variations and will be neglected 

in this study. Pascal, Hofstetter, Bannon and Walsh (Borish 
3 

778) have all investigated these changes reporting that axis 

changes may occasionally vary 5-10 degrees while cylindrical 

power changes may increase up to a maximum of approximately 

.50 D. 

Both objective and subjective evaluation of refrac

tive error was done at 6 m. in the pre-exam yet in the post

exam subjective evaluations were done at near and objective 

evaluations at far. In attempting to compare the spherical 

component of objective and subjective measurements completed 

at two distances, one must certainly expect more plus to be 

found in the near measurement. If one is aware of this higher 

plus and maintains consideration of the patient's age, it is 

still possible to determine if objective and subjective findings 

correlate good or poorly. 

- 12 -
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Group 1 - "Success" 
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Subject's Name: '·B, H. 

PRE-EXAM 7/27/82 

Objective: 

1) AR OD: -2.25 -.50 x 127 

OS: -2.62 -.62 x 24 
(-.12 x 145) 

2) Ks OD: 44.12 @ 145 44.25 @ S5 

OS: 43 .87 @ 175 44.75@ 85 
(-.62 x 175) 

3) 114 OD: -2.25 -1.00 x 150 

OS: -2.75 -.25 x 10 

Subjective: 

1) VA OD: 20/60 OD: 20/30 

OS: 20/60 OS: 20/30 

OU: 20/60+ OU: 20/30 

FAR NEAR 

2) 7A OD: ??? 

OS: ??? 

Comments: 

Age: 43 Sex: M 

POST-EXAM 8/9/82 

Objective: 

1) AR OD: -2.2S -.so x 120 

OS: -2.50 -.37 x 36 
(-.50 x 140) 

2) Ks OD: 43.50 @ 140 43.87 @ 60 

OS: 44.12 @ 17S 4S.OO @ 175 
(-.62 x 175) 

3) 114 OD: -3.00 -.25 x 170 

OS: -2.50 -.50 x 180 

Subjective: 

1) VA OD: 20/30 OD: 20/30 

OS: 20/30 OS: 20/30 

OU: 20/30 OU: 20/30 

FAR NEAR 

2) NS OD: -1.SO SPH +.so 

OS: -l.oo±·5o -. 5o±.5o x 18o±30 

During subjective testing of the 7A in the pre-exam, B.H. consistently 

chose the second lens as the preferred lens. 

Habitual OD: -2.25 -.50 X 133 

OS: -2.50 -1.00 X 24 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Name:· _ _,L~~ ~M~, __ _ 

PRE-EXAM 7/27/82 

Objective: 

1) AR OD: +.so -.62 x 180 

OS: +.37 -1. 50 x 166 
(-.87 x 175) 

2) Ks OD: 42.87 @ 175 44.00 @ 85 

OS: 42.87 @ 175 44.50 @ 85 
(-1.50 x 175) 

3) 1!4 OD: +.50 -.50 x 175 

OS: +.25 -1.25 x 180 

Subjective: 

1) VA OD: 20/30 OD: 20/60 

OS: 20/30 OS: 20/40 

OU: 20/30 OU: 20/40 

FAR NEAR 

2) 7A OD: ??? 

Age : J2!± Sex: M 

POST-EXAM 8/5/82 

Objective: 

. 1) AR OD: +.50 -.75 x 15 

OS: +.so -1.50 x 170 
(-1.00 x 172) 

2) Ks OD: 42.75 @ 178 44.00 @ 88 

OS: 42.75@ 180 44.75@ 90 
(-2.00 x 180) 

3) 114 OD: +.75 -1.50 x 175 

OS: +.50 -1.75 x 165 

Subjective: 

1) VA OD: 20/30 OD: 20/40 

OS: 20/30 OS: 20/40 

OU: 20/30 OU: 20/40 

FAR NEAR 

2) NS OD: +2. 2s±·25 -. 7s±· 25 X rno±S 
0 

OS: ??? OS: +2.oo±·2s -i.so±·zs x 17s±7 .5 

Comments: 

L.M. provided no consistency in responses made during the 7A. 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 

- 16 -
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Subject's Name: .. J. N. Age: 42· Sex: F 

PRE-EXAM 8/2/82 POST-EXAM 8/9/82 

Objective: Objective: 

1) AR OD: +1.62 -3.50 x 54 1) AR OD: +1.25 -3.62 x 55 

OS: -2.00 -4.12 x 166 (*l reading) OS: ??? 
(-. 75 x 180) (-.62 x 10) 

2) Ks OD: 44.50 @ 180 45.50 @ 90 2) Ks OD: 44.50 x 10 45.25 @ 100 

OS: ??? OS: ??? 

3) 114 OD: +2.25 -2.50 x 120 3) 114 OD: +2.00 -2.25 x 120 

OS: ??? OS: ??? 

- - - - - - - ------ - - - - - ------ - - - -

Subjective: Subjective: 

1) VA OD: 20/60 OD: 20.30 1) VA OD: 20/40 OD: 20/30 

OS: 20/-- OS: 20/-- OS: 20/-- OS: 20/--

OU: 20/60 OU: 20/30 OU: 20/40 OU: 20/30 

FAR NEAR FAR NEAR 

2) 7A OD: -.50 SPH 2) NS OD: +2.75±· 50 -2.2.s±· 25 x 
OS: -.50 SPH OS: ??? 

Collllllents: 

J.N. had a trauma - induced corneal ectasia - which prevented most 

measurements attempted on her left eye. Her subjective response in the 

pre-exam was to call out the letters of the alphabet rather than choose 

a preferred lens. 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Name: s. B ... Age: J.l Sex: F 

PRE-EXAM 8/2/82 POST-EXAM 8/9/82 

Objective: Objective: 

1) AR OD: Pl - 1.87 x 90 1) AR OD: -.2S -1.62 x 93 

OS: -.2S -1. 7S x 82 OS: -.12 -1.7S x 90 
(-1.2S x 90) (-l.2S x 90) 

2) Ks OD: 37.12 @ 180 36.SO@ 90 2) Ks OD: 37 .12 @ 180 36.SO @ 90 

OS: 37.00 @ 170 36.7S @ 80 OS: 37.00 @ 170 36.75 @ 80 
(-. 7S x 80) (-.75 x 80) 

3) 114 OD: -.2S -1. 7S x 90 3) 114 OD: +.2S -2.00 x 90 

OS: -.so -1.7S x 90 OS: -.so -2.00 x 90 

Subjective: Subjective: 

1) VA OD: 20/30-2 
OD: 20/40 1) VA OD: 20/30 OD: 20/30 

OS: 20/40 OS: 20/40 OS: 20/30-2 OS: 20/40 

OU: 20/30-2 OU: 20/40 OU: 20/30 OU: 20/30 

FAR NEAR FAR NEAR 

2) 7A OD: +1.SO SPH 2) NS OD: +1.2s±·so -2.oo±·so x 12o±20 

OS: +1. 7S SPH OS: +i.so±·SO _2 , 2s±.25 

Comments: 

Alternating esotrope 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

S) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Name: B T 

PRE-EXAM 7/29/82 

Objective: 

1) AR OD: +.25 -3.62 x 30 

OS: +.37 -4.50 x 164 
(-5.37 x 9) 

2) Ks OD: 41.00@ 8 45.75@ 98 

OS: 41.62 @ 172 46.00 @ 82 
(-5.00 x 72) 

3) 114 OD: Pl -4.00 X 20 

OS: +.75 -5.00 x 175 

Subjective: 

1) VA OD: 20/40 OD: 20/40 

OS: 20/40 OS: 20/40 

OU: 20/40 OU: 20/40 

FAR NEAR 

2) 7A OD: ?? ? 

Age: ll Sex: ~ 

POST-EXAM 8/18/82 

Objective: 

1) AR OD: -.25 -3.87 X 32 

OS: +.25 -4.00 X 165 
(-8.00 x 25) 

2) Ks OD: 46.50 X 110 39.75 X 25 

OS: 42.37 @ 178 45.12 @ 88 
(-3.00 x 178) 

2) #4 OD: +.25 -3.25 X 20 

OS: +.75 -4.50 X 170 

Subjective: 

1) VA OD: 20/30 - OD: 20/40 

OS: 20/30 - OS: 20/30 

OU: 20/30 OU: 20/30 

FAR NEAR 

2) NS OD: +. 7s±.5o _3 . 2:;±.37 x 3o±10 
0 

+i.2s±· 25 -3 .5o±.5o x 
0 

OS: ?? ? OS: 182±1° . 

Comments: 

B.T. gave no subjective response in the pre-exam; he talked about 

everything except which was the better lens. 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Name: __ s~._M_._ 

PRE-EXAM 7/27/82 

Objective: 

1) AR OD: +3.75 -1.37 X 175 

OS: +3.87 -1.37 X 38 
(-.50 x 170) 

2) Ks OD: 43.75@ 170 44.50@ 80 

OS: 44.75@ 150 44.62@ 40 
(-. 25 x 40) 

3) #4 OD: +3.00 -.25 X 160 

OS: +3.75 -.75 X 45 

Subjective: 

1) VA OD: 20/60 OD: 20/40 

OS: 20/60 OS: 20/40 

OU: 20/60 OU: 20/40 

FAR NEAR 

2) 7A OD: ??? 

Age: 1Z Sex: F 

POST-EXAM 8/9/82 

Objective: 

1) AR OD: +3.62 -1. 62 x 180 

OS: +4.25 -1.37 x 35 
(-1.37 x 172) 

2) Ks OD: 43.75 @ 172 45.25 @ 82 

OS: 44.00 @ 20 44.87 @ 110 
(-.62 x 20) 

3) 114 OD: +4.00 -1.75 x 170 

OS: +4.50 -1.50 x 25 

Subjective: 

1) VA OD: 20/40 OD: 20/30 

OS: 20/40 OS: 20/30 

OU: 20/40+2 OU: 20/30 

FAR NEAR 
+50 

2) NS +5 •5o±.5o -1. 7~. 75 OD: x 5-'-

OS: ??? +6.oo±·5o -1.5o±.75 
0 

OS: x 2~7 .5. 

Comments: 

S.M. repeated everything the examiner said during the pre-exam or else 

she would just respond by saying "I get glasses now." 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) 114: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Na.me: ···. 'E. H. 

PRE-EXAM 7/27/82 

Objective: 

1) AR OD: +1.00 -1.62 x 136 

OS: +1.00 -.87 x 86 
(-1.00 x 150) 

2) Ks OD: 46.37@ 150 47.62@ 60 

OS: 47.00 @ 25 48.37 @ 115 
(-1.25 x 25) 

3) 114 OD: +. 50 -1. 25 x 160 

OS: +1.00 -1.00 x 75 

Subjective: 

1) VA OD: 20/60+2 
OD: 20/40 

OS: 20/60+2 OS: 20/60+1 

OU: 20/60+3 OU: 20/40 

FAR NEAR 

Age: J.l Sex: F 

POST-EXAM 8/5/82 

Objective: 

1) AR OD: +.37 -1.00 X 133 

OS: +.37 -.75 X 61 
(-1.37 x 150) 

2) Ks OD: 46.50 @ 150 48.00 @ 60 

OS: 48.50@ 20 47.37@ 110 
(-1.12 x 110) 

3) #4 OD: +1.25 -1.25 X 175 

OS: +1.00 -.75 X 90 

Subjective 

1) VA OD: 20/40 OD: 20/30-l 

OS: 20/40-l OS: 20/40 

OU: 20/40 OU: 20/30 

FAR NEAR 

2) NS 0D:+2.5o±· 25 -2.oo±· 25 x 18o±5 0 

2) 7A OD: -.25 -1.00 X 105 

OS: .25 -1.00 X 90 
0 

os: +2.2s±· 50 -.2s±· 50 x 1s±7 · 5 . 

Comments: 

Habitual: OD: +1.75 -.50 X 94 

OS: +1.25 -.50 X 87 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Name: · C. F. · Age: 15. Sex: F 

PRE-EXAM 8/4/82 POST-EXAM 8/18/82 

Objective: Objective: 

1) AR OD: ??? 1) AR OD: -12.50 -1.00 x 160 

OS: ??? OS: ??? 

2) Ks OD: ??? 2) Ks OD: ??? 

OS: ??? OS: ??? 

3) 114 OD: ??? 3) 114 OD: ??? 

OS: ??? OS: ??? 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

Subjective: Subjective: 

1) VA OD: 20/60 OD: 20/40 1) VA OD: 20/60 OD: 20/30 

OS: 20/60 OS: 20/40 OS: -20/40 OS: 20/30 

OU: 20/60 OU: 20/40 OU: 20/40 OU: 20/30 

FAR NEAR FAR NEAR 

2) 7A OD: -3.00 SPH 2) NS OD: -6.50 -1.25 x 170 

OS: -3.50 SPH OS: -8.50 -.so x 165 

Comments: 

Steady fixation was nearly impossible for C.F. so it was difficult to 

obtain a great portion of the data. 

Habitual OD: -10.50 -1.50 X 180 

OS: -9.25 -1.00 X 160 

Key to abbreviations: 

1) AR: 

2) Ks: 

3) 114: 

4) VA: 

5) 7A: 

6) NS: 

Canon Auto-Refraction 

Ophthalmometry given in corneal power and with Javal's Rule 

Static retinoscopy at 6 meters 

Visual acuity 

Conventional subjective to best visual acuity at distance 

Modified subjective done at 40 centimeters 
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Subject's Name: L. H. 

PRE-EXAM 8/4/82 

Objective: 

1) AR OD: -2.37 -3.50 x ??? 

OS: -2.62 -1. 37 x 15 
(-2.00 x 180) 

2) Ks OD: 46.25@ 180 48.25@ 90 

OS: 47.50@ 10 48.00 x 100 
(-.12 x 10) 

3) 114 OD: -2.50 SPH 

OS: -3.50 -1.50 x 135 

Age: 26 Sex: F 

POST-EXAM 8/18/82 

Objective: 

1) AR OD: -1.87 -2.12 x 171 

OS: -2.50 -1.87 x 10 
(-1. 37 x 180) 

2) Ks OD: 47.00@ 180 48.50@ 90 

OS: 47.00@ 180 49.00@ 90 
(-2.00 x 180) 

3) 114 OD: -2.50 -.75 x 50 

OS: -3.25 SPH 

- - - - - - - - - - - - - - - - - - - - - - -------
Subjective: .Subjective: 

1) VA OD: 20/80· OD: 20/40 1) VA OD: 20/60 OD: 20/30 

OS: 20/80 OS: 20/40 OS: 20/60 OS: 20/40 -

OU: 20/80 OU: 20/40 OU: 20/60 OU: 20/30 

FAR NEAR FAR NEAR 

2) 7A OD: -2.50 SPH 2) NS OD: -2. oo±· 50 -1.75±.25 x 13o±30 

OS: -3.50 SPH OS: -2.oo±·50 -i.oo±·25 x 9o±7 .5 

Comments: 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Group 3 - "Failure" 
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Subject's Name: D. K. Age: 33 Sex: M 

PRE-EXAM 7/29/82 POST-EXAM 8/]3/82 

Objective: Objective: 

]) AR OD: +l. 75 -2.00 x 20 1) AR OD: +l. 75 -2.75 x 45 

OS: -7.12 -2.75 x 156 OS: -7.50 -3.50 x 170 
(-.62 x 16) (-.50 x 10) 

2) Ks OD: 43.50 @ 16 44.37 @ 116 2) Ks OD: 42.00 @ 10 42. 75 @ 100 

OS: 39.50 @ 148 42.25 @ 58 OS: 42. 75 @ 10 43.25 @ 100 
(-4.00 x 148) (-.12 x 10) 

3) lt4 OD: ??? 3) 114 OD: +3.00 -2.00 x 60 

OS: ? ?? OS: -6.00 -2.75 x 175 

- - - - - - - - - - - - - - - - - - - - - - - - - -
Subjective: Subjective: 

1) VA OD: 20/60 OD: 20/40 1) VA OD: 20.60 OD: 20/ 30 

OS: 20/60 OS: 20/40 OS: 20/60 OS: 20/30 

OU: 20/60 OU: 20/40 OU: 20/60 OU: 20/30 

FAR NEAR FAR NEAR 

2) 7A OD: ?? ? 2) NS OD: +2 . 5o±1.oo _1 _2_s:t2.oo x 12o±60 

OS: ?7? OS: -l.oo±3.oo _2 _5o±J.oo x 5o±4o 

Comments: 

D.K. could not maintain fixation or would not keep his eyes open during 

retinoscopy in the pre-exam; absolutely no response to the subjective in 

the pre-exam; little response in the post-exam. 

Habitual OD: +3.50 -2.50 X 55 

OS: -2.00 -2.50 X 148 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at·distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Name : R • A • 

PRE-EXAM 7/29/82 

Objective: 

1) AR OD: +1.50 -.87 X 165 

OS: +1.37 -1.00 X 180 
(-.50 x 172) 

2) Ks OD: 43.25 @ 172 44.00 @ 82 

OS: 43.25 @ 180 44.12@ 90 
(-.62 x 180) 

3) 114 OD: +2.25 -1.00 X5 

OS: +2.00 -.75 x 5 

- - - - - - - - ------
Subjective: 

1) VA OD: 20/30 OD: 20/80 

OS: 20/30 OS: 20/80 

OU: 20/30 OU: 20/80 

FAR NEAR 

2) 7A OD: ??? 

OS: ??? 

Comments: 

Age: .2} Sex: M 

POST-EXAM 8/18.82 

·objective: 

1) AR OD: +1.62 -.37 X 153 

OS: +1.62 -1.37 X 171 
(-1.00 x 160) 

2) Ks OD: 43.00 @ 160 44.12 @ 170 

OS: 42.87 @ 180 44.12@ 90 
(-1.00 x 180) 

3). 114 OD: +1.50 -1.50 X 175 

OS: +1.75 -1.00 X 170 

Subjective: 

1) VA OD: 20/30 OD: 20/40- 2 

OS: 20/30 OS: 20/40 

OU: 20/30 OU: 20/40 

FAR NEAR 

2) NS OD: +2.25 -1.50 x 175 

OS: +2.50 -1.00 x 180 

R.A. responded to the subjective testing in the pre-exam by simply 

repeating everything the examiner said. 

Habitual OD: +1.25 SPH 

OS: +1.25 SPH 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) 114: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Name:·· M. S. Age: .?1 Sex: M 

PRE-EXAM 7/29/82 .POST-EXAM 8/18/82 

Objective: Objective: 

1) AR OD: -.25 -2.00 x 14 1) AR OD: -.50 -1. 75 x 20 

OS: -.12 -1.37 x 180 OS: -.50 -1.00 x 175 
(-1. 87 x 108) (SPH) 

2) Ks OD: 44.62 @ 18 43.50 @ 108 2) Ks OD: 43.00 @ 45 43.00 @ 45 

OS: 44.00 @ 180 44. 25 @ 90 OS: 40.25 @ 165 43.00 @ 75 
(-2.25 x 180) (-3.00 x 165) 

3) 114 OD: Pl -.50 X 170 3) 114 OD: -.75 -1.50 x 180 

OS: +.50 -.50 x 180 OS: Pl -1. 00 X 170 

Subjective: Subjective: 

1) VA OD: 20/20 OD: 20/20 1) VA OD: 20/20 OD: 20/20 

OS: 20/20 OS: 20/20 OS: 20/20 OS: 20/20 

OU: 20/20 OU: 20/20 OU: 20/20 OU: 20/20 

FAR NEAR FAR MEAR 

2) 7A OD: ??? 2) NS OD: ??? 

OS: ??? OS: ??? 

Comments: 

M.S. always chose the first lens as the one he preferred when conducting 

the subjective in the pre-exam. There was no consistency of subjective 

responses presented in. the post-exam either. 

Key ·to abbreviations: 

]) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Nallie: R.R. 

PRE-EXAM 7/27/82 

Objective: 

1) AR OD: -.50 -.37 X 27 

OS: -,25 -.62 X 177 
(-. 50 x 170) 

2) Ks OD: 41.50 @ 170 42.25 @ 80 

OS: 42.12 @ 180 42.50 @ 90 
(SPH) 

3) #4 OD: -.25 -1.00 X 175 

OS: -.2S -.SOX 16S 

Subjective: 

1) VA OD: 20/60 

OS: 20/40 

OU: 20/40 

FAR 

2) 7A OD: ??? 

OS: ?? ? 

Comments: 

OD: 20/30 

OS: 20/30 

OU: 20/30 

NEAR 

Age: £2 Sex: F 

POST-EXAM 8/9/82 

Objective: 

1) AR OD: -.SO -.37 X 30 

OS: -.2S -.SOX lSS 
(-.2S x 1S7) 

2) Ks OD: 41.37 @ 1S7 42.00 @ 67 

OS: 42.50 @ 90 42.37 @ 7S 
(SPH) 

3) #4 OD: -.75 -l.2S X 5 

OS: +.2S -.50 X 175 

Subjective: 

1) VA OD: 20/30 

OS: 20/30 

OU: 20/30 

FAR 

2) NS OD: ??? 

OS: ? ? ? 

OD: 20/30 

OS: 20/30 

OU: 20/30 

NEAR 

R.R. responded to the subjective to BVA at far in the pre-exam by saying 

"ya" to every question. In the near subjective she alternated line 

tracing after each lens change. 

Key to abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's Name: D. B. 

PRE-EXAM 7/27/82 

Objective: 

1) AR OD: -5.37 -1. 25 x 9 

OS: -5.12 -1.37 x 160 
(-1. 37 x 180) 

2) Ks OD: 46.50 @ 180 48.00@ 90 

OS: 47.00@ 170 49.00@ 80 
(-2.00 x 170) 

3) /14 OD: -6.00 -1. 50 x 170 

OS: -6.25 -1.50 X 170 

Subjective: 

1) VA OD: 20/60-3 OD: 20/30-2 

OS: 20/60-3 OS: 20/30-2 

OU: 20/60-2 OU: 20/30-2 

FAR NEAR 

2) 7A OD: -4.75 -1.25 X 150 

OS: -6.25 -1.50 X 70 

Comments: 

Age: gJ_ 

POST-EXAM 8/9/82 

Objective: 

Sex: M 

1) AR OD: -5.62 -1.50 X 24 

OS: -4.25 -2.12 X 154 
(-.25 x 170) 

2) Ks OD: 46.87 @ 170 47.50@ 80 

OS: 46.87@ 175 47.75@ 85 
(-.62 x 175) 

3) //4 OD: -6.00 -. 75 X 175 

OS: -5.75 -1.25 X 170 

Subjective: 

1) VA OD: 20/40 OD: 20/30 

OS: 20/40 OS: 20/30 

OU: 20/40 OU: 20/30 

FAR NEAR 

2) NS OD: ??? 

OS: ??? 

Very little consistency in responses was found on the 7A; D.B. alternated 

responses every time_ when using the cross cylinder targets. 

Habitual OD: -5.50 -1.00 X 4 

OS: -5.50 -1.25 X 171 

Key to Abbreviations: 

1) AR: Canon Auto-Refraction 

2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) #4: Static retinoscopy at 6 meters 

4) VA: Visual acuity 

5) 7A: Conventional subjective to·best visual acuity at distance 

6) NS: Modified subjective done at 40 centimeters 
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Subject's name: P. L. Age: 26 Sex: F 

PRE-EXAM: 7/30/82 POST-EXAM 

Objective Objective 

1) AR OD: +.37 -.87 x 5 1) AR OD: 
OS: +. 75 -1.12 x 175 OS: 

(-1.25 x 180) 
2) Ks OD: 45.12 @ 180 46.50 @ 90 2) Ks OD: 

'' 
OS: 44.50 @ 175 46.00 @ 85 OS: 

! (-1.37 x 175) 
3) {f4 OD: +.50 -.50 x 180 3) {f4 OD: 

i OS: +l. 25 -1.25 x 175 OS: 
- - - - - - - - - - - - - - - - - - - - - - - - -
Subjective Subjective 
1) VA OD: 20/25 OD: 20/40 1) VA OD: 20/ OD: 20/ 

OS: 20/30 OS: 20/60 OS: 20/ OS: 20/ 
OU: 20/25 OU: 20/40 OU: 20/ OU: 20/ i' 

I' 

I: 
i 

FAR NEAR FAR NEAR 
2) 7A OD: +.50 -.50 x 5 2) NS OD: 

OS: +.50 -.75 x 177 OS: 

t 
Comments: 

I 
Good correlation shown so P.L. was dismissed from further study. 

· Key to· abbreviations : 

1) AR: Cannon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and with Javal's 

Rule 
3) #4: Static retinoscopy at 6 meters 
4) VA: Visual acuity 
5) 7A: Conventional subjective to best visual acuity at distance 
6) NS: Modified subjective done at 40 centimeters 
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Subject's name: 

PRE-EXA.M 7/29/82 

Objective 
1) AR OD: - .12 

OS: +.50 

2) Ks OD: 49 .37 
OS: 43.12 

3) jf4 OD: +.25 
OS: +. 25 

- - - - - - -: -
Subjective 
1) VA OD: 20/20 

OS: 20/20 
OU: 20/20 

s .. 0. Age: 28 

-.50 x 174 

- . 75 x 175 
(- .12 x 177) 

@ 137 43.87@ 87 

@ 178 44.00 @ 88 
(-.62 x 178) 

-.50 x 180 
SPH 

OD: 20/20 
OS: 20/20 
OU: 20/20 

FAR NEAR 
2) 7A OD: +.25 -.25 X 175 

OS: +.25 SPH 

Connnents: 

Sex: F 

Good correlation was shown so S.O. was dismissed from further 
study. 

Key to abbreviations: 
1) AR: Canon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and with Javal's 

Rule 
3) #4: Static retinoscopy at 6 meters 
4) VA: Visual acuity 
5) 7A: Conventional subjective to'best visual acuity at distance 
6) NS: Modified subjective done at 40 centimeters 
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Subject's name: 
~~~~~~~~~~-

M. B. Age: ..2.§. Sex: F 

PRE-EXAM 7/27/82 

Objective 
1) AR OD: +S.25 -2.75 x 112 

OS: ERROR/Cataract 
(-2. 75 x 130) 

2) Ks OD: 46. 00 @ 130 48.25 ra 40 ·-
OS: -----Cataract 

3) ffa4 OD: +S.50 SPH 
OS: -----Cataract 

Subjective: 
1) VA OD: 20/40 OD: 20/40 

OS: 20/40 OS: 20/40 
OU: 20/40 OU: 20/40 

FAR NEAR 
2) 7A OD: +4. 75 SPH 

OS: -----Cataract 

Gominents: 
M.B. was dismissed from further study because of a dense cata
ract in the left eye. 

Habitual OD: +4.00 SPH +2 .SO add 
OS: +4.00 -1.50 X 180 

Key to abbreviations: 
1) AR: Canon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and with Javal's 

Rule 
3) #4: Static retinoscopy at 6 meters 
4) VA: Visual acuity 
5) 7A: Conventional subjective to best visual acuity at dis

tance 
6) NS: Modified subjective done at 40 centimeters 
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Subject's Name: C. I. Age: 12. Sex: F 

PRE-EXAM 7/27/82 

Objective: 
1) AR OD: -2.2S -.62 x 124 

OS: -2.12 -.SOX 37 
(-.12 x 90) 

2) Ks OD: 49.00 @ 160 49.2S@ 90 
OS: 48.2S @ 180 49.00 @ 90 

(-.SOX 180) 
3) ffo4 OD: -2.2S -.SO x 16S 

OS: -2.2S -.SOX 180 

Subjective: 
1) VA OD: 20/30 OD: 20/30 

OS: 20/2S OS: 20/30 
OU: 20/2S OU: 20120- 2 

FAR NEAR 
2) 7A OD: -2.SO -.SOX13S 

OS: -2.SO -.SOX 4S 

Comments: 
Good correlation was shown so C.I. was dismissed from further 
study. 
Habitual OD: -2.SO SPH 

OS: -2.SO SPH 

Key to abbreviations : 
1) AR: Canon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and with Javal's 

Rule 
3) #4: 
4) VA: 
S) 7A: 
6) NS: 

Static retinoscopy at 6 
Visual acuity 
Conventional subjective 
Modified subjective done 
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Subject's name: C. S. Age: 2 Sex: F 

PRE-EXAM 7/27/82 

Objective: 
1) AR OD: +l. 50 -2.00 x 122 

OS: +l. 50 - 1.12 x 117 
(-1.25 x 135) 

2) Ks OD: 45.00@ 135 46.00@ 45 

OS: 44.75@ 10 44.87@ 100 
(-.37@ 100) 

3) #4 OD: +1.75 -1.75 X 135 
OS: +2.50 -.75 X 85 

Subjective: 
1) VA OD: 20/40+2 

OS: 20/30 
OU: 20/30 

OD: 20/40+2 

OS: 20/30-l 

OU: 20/30 
FAR NEAR 

2) 7A OD: +2.00 .-1.50 X 135 
OS: +2.00 -.25 X 90 

Goimnents: 
Good correlation was shown so C.S. was dismissed from further 
study; intermittant exotrope. 

Key to abbreviations: 
1) AR: Canon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and with Javal's 

Rule 
3) #4: Static retinoscopy at 6 meters 
4) VA: Visual acuity 
5) 7A: Conventional subjective to best visual acuity at dis

tance 
6) NS: Modified subjective done at 40 centimeters 

- 36 -

I 

I 

I ' 

II ,, 

I' 

I

' I i 
I . 

·,1!:... 



Subject's Name: 

PRE-EXAM 7/27/82 

Objective: 
1) AR OD: 

OS: 

2) Ks OD: 
OS: 

3) 11'4 OD: 
OS: 

- - -
Subjective 
1) VA OD: 

OS: 
OU: 

+.12 
+.12 

42.37 
42.37 

+.50 
+. 75 
- - -

20/20 
20/30 
20/20 

FAR 

-1.12 x 10 
- 1.12 x 177 

@ 170 
@ 170 

(-.87 x 170) 
43.50@ 80 
43.75@ 80 

(-1.25 x 170) 
-1. 75 x 170 
-.75 x 180 

OD: 20/20 
OS: 20/20 
OU: 20/20 

NEAR 
2) 7A OD: Pl -.50 X 165 

OS: +.50 -.25 X 95 

Gommen.ts: 

Age: ll Sex: M 

Good correlation was shown so J.M. was dismissed from further 
study. 

Key to" abbreviations: 
1) AR: Canon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and.with Javal's 

Rule 
3) #4: Static retinoscopy at 6 meters 
4) VA: Visual acuity 
5) 7A Conventional subjective to best visual acuity at distance 
6) NS: Modified subjective done at 40 centimeters 
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Subject's Name: K. F. 
PRE-EXAM 8/4/82 

Objective: 
i) AR OD: -5.50 -1.87 X 128 

2) Ks 
OS: 
OD: 

+.50 -1.25 x 50 
??? 

OS: ??? 

3) lf4 OD: -2.50 SPH 
OS: -1,50 SPH 

- - -
Subjective: 
1) VA OD: 20/100 

OS: 20/100 
OU: 20/100 

FAR 
2) 7A OD: ??? 

OS: ??? 

Comments: 

OD I 20/80 
OS: 20/80 
OU: 20/80 

NEAR 

Age: J.!±. Sex: £:'.. 

K. F. had microcorneas which prevented accurate keratometry. In 
addition, subjective evaluation was extremely difficult so she 
was dismissed from further study. 

Key to abbreviations: 
1) AR: Canon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 
3) #4: Static retinoscopy at 6 meters 
4) VA: Visual acuity 
5) 7A: Conventional subjective to best visual acuity at distance 
6) NS: Modified subjective done ay 40 centimeters 
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Subject's Name: K. L. 

PRE-EXAM 8/4/82 

Objective: 
1) AR OD: +3.75 -3.50 X 164 

OS: +6.32 -3.75 X 84 
(-1.75 x 90) 

2) Ks OD: 46.oo@ 180 45.00@ 90 
OS: 46.00@ 180 46.50@ 90 

(-.12 x 180) 
·~ \ •','1 

J) #4 OD: +4.25 -,75 X 60 
OS: +3.25 SPH 

Subjective: 
1) VA OD: 20/400 

OS: 20/400 
OU: 20/400 

FAR 

2) 7A ODs ??? 
OS: ??? 

Comments: 

OD: 20/400 
OS: 20/400 
OU: 20/400 

NEAR 

Age: _g2_ Sex: E 

K.L. had marked nystagmus combined with esotropia so she was 
dismissed f~ol!l further study; no response on the subjective to 
BVA. 

Key to abbreviations: 
1) AR: Canon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 
3) #4: Static retinoscopy at 6 meters 
4) VA: Visual acuity 
5) 7A: Conventional subjective to best visual acuity at distance 
6) NS1 Modified subjective done at 40 centimeters 
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Subjec's Name: K. B. 

PRE-EXAM 8/4/82 

Ob.iective: 
1) AR OD: ERROR/ Cataract 

OS: ERROR /Cataract 

2) Ks OD: 44.75@ 130 
OS : 44. 50 @ LfO 

3) #4 OD: Cataract 
OS: Cataract 

Subjective: 
1) VA OD: 20/200 

OS: 20/200 
OU: 20/200 

FAR 
2) 7A OD: ??? 

OS: ??? 

Comments: 

(-2.12 x 130) 
46.50 @ 40 

47.00 @ 130 
( -3 .12 x 40) 

OD: 20/80 
OS: 20/80 
OU: 20/80 

NEAR 

Age: 26 Sex: F 

Dense central cataracts prvented auto-refraction as well as 
retinoscopy so K. B. was dismissed from further study. 
Habitual OD: -1,00 SPH 

OS: -1.00 SPH 

Key to abbreviations: 
1) AR: Canon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 

3) i¥4: Static retinoscopy at 6 meters 
4) VA: Visual acuity 

5) 7A: Conventional subjective to best visual acuity at distance 
6) NS: Modified subjective done at 40 centimeters 

- 40 -

f I 
! 

I 
I 

I 
I, 
I .I 
\1 
ii, 
! 

I 
!' i 



Subject's Name: D. S. 

PRE-EXAM 7/30/82 

Objective: 
1) AR OD: +1.62 -1.12 x 79 

OS: +1. 62 -1.12 x 107 

2) Ks OD: 42 .12 @ 
(-2.00 x 105) 

15 40.87 @ 105 
OS: 42.00 @ 180 40,50@ 90 

(-2. 37 x 90) 
3) //4 OD: +.50 -1. 7 5 x 80 

OS: +.50 -1.25 x 95 

Sub,jective: 
1) VA OD: 20/40-2 OD: 20/30 

OS: 20/40-2 OS: 20/30 
OU: 20/40-1 OU: 20/20-2 

FAR NEAR 
2) 7A OD: +1.50 -1.75 X 75 

)S: +1.00 -1.25 X 105 

Comments: 

Age: 20 Sex M 

D.S. showed good correlation between objective and subjective 
findings so he was dismissed fr.om f1llrther study. 
Habitual OD: +1.50 -1.25 X 86 

OS: +1,50 -1.25 X 90 

Key to abbreviations: 
1) AR: Canon Auto-Refraction 
2) Ks: Ophthalmometry given in corneal power and with Javal's Rule 
3) #4: Static retinoscopy at 6 meters 
4) VA: Visual acuity 
5) 7A: Conventional subjective to best visual acuity at distance 
6) NS: Modified subjective done at 40 centimeters 
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D'iscu·ssion 

Many of the subjective tests employed in a conven

tional optometric examination are both complicated and con

fusing for intellectually disadvantaged individuals, espec

ially if handicaps of speech and hearing are also present. 

This leads to unreliable and often contradictory data between 

objective and subjective tests, causing the practitioner to 

place heavy support on objective findings, with little atten-

tion to subjective findings. 

Fourteen individuals were isolated from a screening/ 

pre-exam who gave confusing or contradictory subjective data. 

This group was given a home training program for 7-10 days 

which familiarized the subject with methods and procedures 

to be used in a modified testing sequence. It was the inves

tigators' hypothesis that this home training program, combined 

with a modified means of subjective testing, would allow 

intellectually disadvantaged individuals to make better sub

jective judgements and more reliable responses, the data of 

which could be used, together with objective findings, to 

arrive at a more functionally acceptable correction of refrac-

tive error. 

The results show that twelve of fourteen (86%) 

subjects attained greater levels of acuity when the modified 

form of visual acuity testing was used. Out of the twelve 

showing improvement, seven (58%) showed improvement at both 

far and near distances, with increases of up to two lines; 

five (42%) showed little improvement at far, with moderate 
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increases at near. The two (1.6%) remaining subjects had 

acuities which were unchanged from pre- to post-exam. In 

light of these findings, we may say that our hypothesis is 

confirmed and the modified form of subjective acuity measure

ment is a better means of evaluating acuity in intellectually 

disadvantaged individuals. The home training familiarizes 

the patient with acuity figures to be used in testing, reduces 

apprehension by presenting no new tasks in the testing sequence, 

and reduces acuity measurement to a simple matching task. 

Results of subjective refraction in the post-exam 

appear to be split into three categories: one-third showed 

marked improvement in subjective responses; one-third gave 

moderate improvement; and one-third showed little or no change. 

The first category, which shall be termed successful, had five 

(36%) subjects whose subjective findings showed good correla-

tion to objective findings. They were well within the criteria 

of differing less than +1.00 D sphere power, ±1.00 cylinder 

power, or +20° cylinder axis. Two had subjective findings 

almost identical to the objective information and were noted 

by the examiners as responding like completely different 

people in the post-exam. 

The second category, termed moderately successful, 

was comprised of four (35%) individuals whose subjective 

findings fell within the criteria established as being in 

good correlation with the objective findings but were not as 

significant as in the first group. Some showed better corre

lation with cylinder axis while others showed better corre-
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lation with sphere power; cylinder power seemed to maintain 

the largest JND (just noticeable difference) in subjective 

responses. 

The third group, termed failure, showed little or 

no change in subjective response from pre- to post-exam. 

Three of the five in this group persisted in alternating 

their tracing response no matter what lens change was made. 

If they first pointed to the 180° lines as being darker and 

.SO D was added, making the 180° lines even darker, they would 

reverse responses and now point to the 90° lines as being 

darker, etc. etc. Their initial response when the cross 

cylinder target was first presented was correct but then they 

began alternating as testing proceeded. 

These results indicate that our hypothesis is, at 

least in part, confirmed. We certainly could not state that 

this form of modified subjective refraction will be a success 

with every mentally handicapped patient. We could say, how-

ever, that it may provide a very good option to vision care 

practitioners who are having difficulty in obtaining reliable 

subjective data on such patients and may act as a prototype 

from which a better means of subjective refraction could be 

developed. Communication barriers were reduced, familiariz

ation with methods and materials lowered patient apprehension, 

and a simplification of most procedures was made. We hope 

that all of these will be improved upon in the future by other 

clinicians and researchers. 
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INSTRUCTIONS 

The enclosed materials are designed to familiarize the patient 
with our testing procedures and to help him/her respond 

correctly to the tests when he/she comes into the clinic. 
It is important that a few simple procedures be followed con

sistently; please use the following methods in the order given. 

1) 

2) 

Teach the individual to identify the figures on the 
separate cards by having him point to the matching figure 
on the composite sheet that has all the figures on it. 
It is not important that the individual be able to name 
the figures but to match them up only. When all figures 
can be matched correctly move on to step 2. 

Teach the individual to identify the darkest or blackest 
arm of the grid cards ( x,+ ) by tracing that arm with his 
finger on the card. TWo of the grids have arms that are 
equally dark .and the remaining have one arm that is darker 
than the other. 

Start training with the cards that have the most obvious 
difference between the two arms and rotate the cards (out 
of view) so that the darkest arm is in a different position 
each time the card is shown. Continue training by increas
ing the difficulty with which the individual must discrim
inate between blackness or darkness of the grid arms. Next 
show the cards with equally black arms, pointing out that 
the arms are the same and when these are shown you want both 
arms of the grid traced on the card. Finally, mix up th-e~
cards in random order making sure the individual is respon
ding correctly as outlined above. 

Make the training a "game" working 15-30 minutes at a time 
allowing for test periods. Try to use good lighting as 
this makes distinction of the darker arm easier. 

3) Please contact the investigators (Paul Dunderland and James 
Santoro) if you have any questions on these exercises; 
thank you. Phone: 359-4817 or 640-1732. 

- 47 -

' 'I 

; ~ 

" 

'I'' " 
I 

" ,, 
l! 



FIGURES 

-48 -

i 
'' 

'i 

,, ,, 
,I ,,, 
,,, ,, 

I 

I' : 



o• 

Figure 1 

I ' 
I I 
' I 

I: 

" ,, 
I 

1! 
:,1 

'" 
I , 
I 
I 
I 
I 
I 

,I' 
I 
I 

i1 

1, 

•11 I., 



! 11 

I 
;! 

••• 
I I.I 

Figure 2 



Figure 3 

' ' 

' 

I' ,, 
'I I 

,Ii 

~ 

I 
I 

I 
' 



• 

Figure 4 

'!~. 



. Figure 5 

r 
. 

' 
' 

•'··'" 



Figure 6 

I 
I 

I' 
'1, 

i: 

l,I : 
I, .. ! 



I . 
0 .. 

I . I . : 

' • . . I 

i . 
i 

l 
1 
I 

. . . 

Figure 7 

••• 
I I.I 

• 

' I 
' 

Ii I . / 
• 

• 



., 
' 

Figure 8 



-----~-·--· 

-·--~--.... 4•--- ._.: .. ::::::=:·== 

Figure 9 

I 
I 
I 

I: 



Figure 10 

:: 

I 
), 

I! 
1i 



Figure 11 



/, 
.' './', 

Figure 12 



I 

Figure 13 



Figure 14 



' -~ , 

·' 

Figure 15 


	Modification of a visual examination for intellectually disadvantaged individuals
	Recommended Citation

	Modification of a visual examination for intellectually disadvantaged individuals
	Abstract
	Degree Type
	Degree Name
	Committee Chair
	Subject Categories

	tmp.1533949486.pdf.NUN6a

