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ABSTRACT 

Currently, many low vision and normal vision patients 
subjectively enjoy better vision with certain filters. This 
study was set up to assess the difference in various filters; to 
see if specific colors and transmissions help to increase visual 
acuity andjor contrast sensitivity function in low and medium 
lighting situations. Twenty subjects were evaluated to study 
these effects. Ten filters were utilized, six from N.O.I.R., 
three from the C.P.F. series by Corning and an Opticlear 
antireflective coating. This study has helped to identify that 
there is a definite preference of certain filters which increase 
contrast as well as visual acuity. 
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INTRODUCTION 

Many patients have become acutely aware of the importance of 
ultraviolet/infrared protective sunwear, via increased media 
exposure of the subject. It follows, that optometric advice 
shall become more frequently sought regarding the effects of 
commonly prescribed ophthalmic filters, on patient comfort, 
contrast sensitivity and visual acuity, under specified lighting 
conditions. Much literature exists pertaining to the effects of 
such filters on pathological patient populations but we have 
found little information relating the effects of filters on non
pathological subjects. 

Initially, the goal of our study was to determine the effects of 
various filters on contrast sensitivity and visual acuity for 
pathological and non-pathological eyes. However, we were unable 
to recruit any subjects with eye pathology to participate in this 
experiment. Therefore, our study attempts to disclose the 
effects of the Corning 511, 527, 550, the NOIR amber (54% total 
light transmission - tlt, 18% tlt, 8% tlt), NOIR gray-green (58% 
tlt, 16% tlt, 1% tlt) and the Opticlear Antireflective coating on 
contrast sensitivity and visual acuity, for a non-pathological 
group of participants. 

The filters to be used were selected, based on their frequency of 
use in the Optometric Institute and Clinic of Detroit's low 
vision facility. 

METHODS 

An experimental study was conducted on twenty subjects from the 
Ferris State College of Optometry student body. The subjects 
ranges in age from 22 to 33 years of age and none had a history 
or signs of any ocular pathology. Twelve of the subjects had 
20/15 Snellen acuity, eight had 20/20 acuity. Five of the 
participants were spectacle corrected (provided the lenses had no 
tints or coatings), eight were contact lens corrected (lenses were 
also untinted) and seven subjects required no correction. 

Ten filters from three different manufacturers were tested in our 
study. The filters are listed in Table 1 below. Each lens was 
measured in a light transmission tester, to determine the exact 
total light transmission percentage. Seven of the filters were 
60 mm blank lenses and three were manufactured in the form of a 
fit-over goggle. All of the filters were plano in power. 

Following Snellen measurement of patient acuity in the eye being 
used for testing, the subject was monocularly occluded and seated 
1 meter from the Pelli-Robson Contrast Sensitivity Chart. The 
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chart was adjusted to be at approximately eye level for each 
subject. Chart illumination was set at 85 cdjm2, as measured by 
a calibrated photometer. An initial measurement of the log 
contrast sensitivity (lcs), without any filters, was taken with 
the Mentor Brightness Acuity Tester (BAT) held flush against 
spectacles or orbit. The BAT was set to low illumination 
initially. 

TABLE 1 

Filter 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

# Filter 

NOIR 54% tlt Amber 
NOIR 18% tlt Amber 
NOIR 8% tlt Amber 
NOIR 58% tlt Gray-green 
NOIR 6% tlt Gray-green 
NOIR 1% tlt Gray-green 
Corning CPF 511 
Corning CPF 527 
Corning CPF 550 
Opticlear anti-reflective coating 

**all filters were tested for tlt initially 

The Pelli-Robson Contrast Sensitivity Chart is a relatively new 
design developed by Dr. Dennis Pelli, Syracuse University, NY and 
Dr. John Robson, University of Cambridge, England. The chart 
consists of eight rows of six uniform, 5.2 X 5.2 em., capital 
Sloan letters, arranged in triplets and varying only in contrast. 
Each letter subtends an angle of 3 degrees at one meter and each 
triplet decreases in contrast by 1.5 log units. A score is 
generated when two or more figures of a triplet are missed. The 
qualifying triplet would then be the previous triplet (where two 
or more letters were correct) and the lcs of the triplet is 
printed alongside the letters. 

The Pelli-Robson Chart was selected for use in our study due to 
ease of use: most people are familiar with reciting the letters 
seen from a chart or screen. Also, it has been reported in a 
study by Gary Rubin, comparing the Vistech Chart, computer CRT 
based gratings and the Pelli-Robson Chart, that the Pelli-Robson 
Chart has the highest test-retest reliability factor (.98 for 
normal subjects). (A) Also, the Pelli-Robson Chart utilizes a 
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forced choice procedure, with a two of three criterion for 
passing, which is superior to the Vistech which utilizes a grated 
target in precise orientation and allows for an anonymous patient 
response of "blank", thus eliminating forced choice criterion, 
and decreasing the test-retest reliability. 

The BAT was donated by Mentor and was utilized to standardize the 
illumination for each patient. The instrument consists of a 
hooded light source and a sixty mm diameter dome with a twelve mm 
central aperture. Three illumination settings are available to 
simulate specific lighting conditions. Low illumination (12 ft. 
lamberts) simulates bright fluorescent lighting, Medium (100 ft. 
lamberts) simulates a partly cloudy day at a sandy beach and high 
illumination (400 ft. lamberts) is compared to an intensely 
bright day at a sandy beach. Our subjects were tested under both 
low and medium illumination conditions. After an initial log 
contrast sensitivity measurement was taken on low illumination 
with no filters, the ten previously listed filters were inserted 
individually, between the BAT and the subject's eye and the lsc 
was again measured for each filter. Once each filter had been 
assessed, the BAT was increased to medium illumination and the 
measurements were taken again for each filter. 

The second part to the study investigated the effects of the 
filters on Feinbloom visual acuity. The Feinbloom acuity chart 
produced by Designs for Vision, was selected because it is a 
mobile chart like the Pelli-Robson chart and it could be 
illuminated ambiently, to the same degree as the Pelli-Robson 
Chart. 

The subject was seated twenty feet from the Feinbloom visual 
chart (FVA) and an initial acuity under low illumination of the 
BAT was taken with no filters. Then, each filter previously 
mentioned was inserted individually between the BAT and the 
patient's eye for FVA measurement. Finally, the BAT was 
increased to medium illumination and an initial measurement was 
again taken. Each filter was then tested on medium, for FVA 
generation. All FVA measurements were converted to their minimum 
angle of resolution equivalents. 

RESULTS 

Baseline measurements were taken without filters for lcs on low 
and medium illuminations and FVA on low and medium illuminations 
for each subject. The average baseline lcs on low illumination 
(with no filters) was 1.410, lcs(medium) was 1.395 FVA(low) was 
1.27 and FVA(medium) was 1.175. 
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All filtered measurements were compared to baseline unfiltered 
measurements and classified as producing an effect below, the 
same or above the baseline reading. Bar graphs follow the report 
to help illustrate the findings explained below. 

Filters which produced results below their comparative baseline 
findings, were considered first. Comparing lcs(low) data for all 
subjects revealed that all ten of the filters produced a decrease 
relative to baseline lcs(low) measurements, for at least one 
subject. Only 40% of the subjects showed a decreased lcs(low) 
with all ten filters. Filters 4 and 7 most often decreased 
lcs (low) values ( 12.05/11.45% of the time) , while filter 11 least often 
decreased lcs(low) values, for the subject population(7.22% of 
the time) . Below is a bar graph representing the percentage of 
time each filter produced a lcs(low) value lower than baseline. 
(see bar graph page 9). 

Comparing lcs(med) values for each subject showed that each 
filter decreased the lcs(med) value below baseline value for at 
least four subjects. However, none of the subjects showed a 
decreased lcs(med) with all the filters. Filter 7 most often 
decreased lcs(med) (14.93% of the time) and filter 11 least often 
reduced the value for the subject population (5.97% of the time). 
(see bar graph page 10.) 

Analyzing FVA(low) values for each subject showed that only 
filter 11 decreased FVA(low) but only .83% of the time. Each of the 
other filters decreased the FVA(low) below baseline for at least 
four patients (7.02% of the time). (see bar graph page 11). 

Finally, reviewing FVA(med) values revealed that each filter 
reduced FVA (med) findings below baseline for at least four 
subjects each. Only 20% of the patients had a reduced FVA(med) 
finding below baseline with all ten filters. Filter 11 
least often decreased the finding (5.07% of the time) while 
filters 4, 6 and 7 most often decreased the finding for the subject 
population ( 13.77. 12.32 and 13.04% of the time) . (see bar graph 
page 12). 

The second portion of our results determines which filter 
produced no change in baseline values for each subject. With 
lcs(low), only 11% of the time did a filter produce no change in 
baseline readings. Filter 11 most often left baseline data 
unchanged (23.07 % of the time). (see bar graph page 5). 

Lcs(med) values were equivalent to baseline measurements in all 
the filters except number 7 shich was measured below baseline for 
all subjects. Filter 8 most often produced no change in baseline 
lcs(med) data (17.5% of the time) followed by filters 5 and 11 at 
15%. (see bar graph page 6). 
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FVA(low) values were unchanged over baseline only 20% of the 
time. Each filter produced this effect for at least one subject. 

Filter 11 has most often left the baseline data unchanged (25% of 
the time). (see bar graph page 7). 

FVA(med) values were unchanged over baseline only 22% of the 
time. Filter 8 and 11 most often left baseline data 
unchanged (22.58% of the time). 

Finally, we considered filters which produced an increase over 
baseline values: 

For lcs(low) values, all filters with the exception of filter 7 
produced scores superior to baseline. Filter 11 improved values 
most often (37.5% of the time.) Filters 4, 7 and 9 had no 
increase in CSF(low). (see bar graph page 1). 
did this 16.7% of the time. 

For lcs(med) values, all filters produced scores superior 
to baseline with filter # 6 and 11 increasing lcs(med) above 
baseline the majority of the time. (20.51/25.64% of the time). 
recorded. (see bar graph page 2). 

For FVA(low) values, filters 2,5,8,9,10 and 11 produced scores 
superior to baseline, with filter 11 being the most frequently 
selected. Filters 3,4,6,7 did not improve FVA(low) above baseline 
in any subject tested. (see bar graph page 3). 

Finally, FVA (med) values were improved with filters 2, 5, 8, 9, 10 and 11, 
over baseline. Filter 11 most often improved the recording 
(41.67% of the time). (see bar graph page 4). 

DISCUSSION 

Contrast sensitivity has long been trying to gain acceptance in 
the eye care world. Contrast sensitivity function (CSF) has been 
recommended for use with low vision patients, cataract 
development, visual screenings and to monitor progressive eye 
diseases to name a few. One problem that has been encountered is 
reproducability and ease of use of CSF tests. Computer-based 
forced choice tests are very expensive yet accurate and Vistech 
sin wave grating charts have low reproducability values but is 
much less expensive. For the data in this study, we have used 
the Pelli-Robson chart that has been tested to be approximately 
as accurate as the CRT-based forced choice test with high levels 
of reproducability. The Pelli-Robson chart also is very portable 
and is also inexpensive. According to an article by Gary Rubin, 
the CRT correlate is approximately .86 and .86 for the Pelli
Robson chart (B). 
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In the study, patients seemed to respond well to the Pelli-Robson 
chart; most subjects never seeing the chart previously. This 
test tends to be easier to administer compared to the Vistech due 
to the fact patients are better at reading letters than sin 
waves. CSF is also a good test to follow visual problems which 
may not affect visual acuity directly but may decrease CSF. (C) CSF 
testing has been found to be highly reproducable and this helps to 
increase our confidence in using CSF to follow and monitor 
certain non-macular vision. 

In 1986, Joseph Maino, O.D., and Timothy McMahon, O.D., did 
research on the preference of specific NOIR lenses with 
particular ocular diseases. Based on their data, it appears that 
these pateints preferred the 101 (10%) Medium Amber filter, 
followed by the Medium Green-Gray (18%) filter (D). We have to 
remember this study was with people with ocular pathology. In 
our study, we found patients to prefer filter 11, which was the 
Opticlear antireflective coating, to increase CSF and acuity. 
The tinted filters most likely to increase CSF and acuity was 
filter number 6, the NOIR 6% tlt gray-green filter followed by 
filter 8, the CPF 511 and 5, the NOIR 58% tlt gray-green. 

The use of filters can help to decrease certain glare 
problems. Many practitioners will prescribe lenses based on one 
prominent color such as "amber". This can lead to problems 
because some lenses may appear a certain color due to the 
dominant wavelength but may admit light in the ultraviolet and 
invisible violet region · that can cause glare (E). Our study does 
test the CPF 511, 527, 550 series which have a dominant yellow
orange color and it seems as though the CPF 511 tends to increase 
visual acuity and CSF to the greatest degree but is followed 
closely by the 527. Even though they all have a common dominant 
wavelength, patients usually tend to prefer one over another. 
The best test is to try each filter that may assist the patient 
based on their acuity and pathology. 

Based on the analysis of the data, it appears as though patient's 
do respond favorably to the Opticlear anti-reflective coating 
with a definitive increase in CSF (low and medium) and FVA (low 
and medium). Filter 6, the NOIR 6% gray-green was also viewed 
favorably, especially in the medium lighting environment with 
contrast sensitivity but did surprisingly lower in FVA low and 
and medium. 

The darker tints, not surprisingly, did exhibit a decrease in 
both CSF and FVA in low and medium lighting. Filter 4, the NOIR 
8% tlt amber and NOIR 1% tlt gray-green were two of the three 
darkest tints. It was odd that filter 6 was preferred to 
increase CSF (med) but decreased FVA (low and medium). The #6 
filter being the NOIR 6% gray-green. 
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CONCLUSION: 

In conclusion, we have found that (1) the Pelli-Robson chart is a 
viable alternative to previous constrast sensitivity testing and 
patients tend to respond well to these charts. The B.A.T. was 
also invaluable for keeping the testing environment consistent. 
(2) Most importantly, we have found that patients do prefer 
certain filters. 

It is our duty as eye care professionals to offer certain tints 
to our patients to possibly increase their CSF and acuity in 
certain environments. The Opticlear antirefe=lective coating 
definately increased both CSF and FVA in this testing situation. 
Gray-green filters seemed to be preferred for patient comfort in 
our study but to keep in mind the research was performed on 
normal patients without pathology of the eye. We should 
keep in mind the darker tints may decrease both CSF and FVA 
and should be suggested in only certain situations. 

This research project would be of greater value if a population 
of low vision patients were tested with pathological eyes but we 
do feel it is of importance to test if one "prominent" filter or 
color does or does not help to improve FVA or CSF in a normal 
population. 

SUMMARY 

Tints and filters are a very important part of the eye care 
profession. The lighter NOIR tints, especially the gray-green 
tints, seem to help non-pathological eyes to slightly increase 
FVA and CSF. The antireflective coating can also be suggested to 
the patient to help FVA and CSF. The changes that these two 
particular lenses have on vision are slight but based on our 
research, they do seem to be preferred in certain individuals. 
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21 l·"' u l·l 21 {·Ol I 5 u 1• 1 olr 

22 l· 0 v l· d.'\ 17 22 (·0 v t. o35 7 

COMMENTS: COMMENTS: 



(_§) <. 

PATIENT: V · BA.rAlj.(.t -t PATIENT: /""\ · fV\c...{"he.w S @ DOB: d...-7- <..S DOB: li- a..1- lc,S" 
@)os @/OS 
PATHOLOGY: N QV\C.. PATHOLOGY: ~Or'\(.. 
RX:- 1·'1 ~ -. '1 S 'X q ~ RX: - (. o 0 
VA ?.;o/t 5 VA w II~ (. t J'\t I (t...,) 

1 \ .~ A I· '35 l \·~ A \. (D5 

2 t. (p~ B l· 35 2 I·CPS B t.;, 5 

3 (.~s c J.3S 3 1·5 c l·S 

4 l·b5 D \·3 5 4 \.(p€:> D \·~ 

5 l· (gS E I· '35 5 (.(,5 E 1·35 

6 I·S' F J.S 6 I . S'" F l· 35 

7 l·oS G t.os 7 I·J. o G (. os 

8 \·~S H ,. ~s ti I· S" H l·cPt3J 

9 I·~ I I. '3 S 9 I·ID S I (.3 s 
10 1·5 J I·)..D 10 I·? J l· t.S 

11 l·S'" K 1·.3 s 11 (·IPS K [.(,S 

12 J ·035 7 L l·t>3S7 12 l·o71S L f. 0 
-

' 13 t.o357 M I· o3S7 13 1·1 07 d- M I·D35'7 

14 1·0357 N t. D357 14 t· nt(. N ,.-;')"3"1 

15 1· 0357 0 \· D/IS 15 l·~l'-\~ 0 l. 3'33 tt 

16 \. 0"'3 s 7 p j. C> 351 16 (.o3S7 p I-Ocl5 

17 {·035/ Q f.o$5? 17 \·~'117 Q \.(C1d-

lti ~.(, R cl·~ 18 3·0 R J.S' 

19 \. 0357 s [.o357 19 L· o s f.O 

20 \.o T (.o 20 (. t> T l· o3S? 

21 I·O u I· o3S7 21 t· 07f5 u 1·0115 

22 l·o v l- 0 22 l•D'357 v (. 0 

COMMENTS: COMMENTS: 



(]) ® 

PATIENT: 1> · Mit c..V\t.lf PATIENT: J · L~t'-'\~r,.... 

G) DOB: ll.-~ <>.- S 5" DOB : 3 - 3 I - lo 'i 
UW/OS .Qi)Yos 

PATHOLOGY : N cw\e_ PATHOLOGY: tv o..._a.. 
RX: -~ . ()..S RX : - 3 . So -. S" t> >< I (, S 
VA 'J.of'Ao (~V'It.lio-1\ VA '1--Df!S"-)... (_) V\ e..lle. n) 

1 \ . ~S" A l·3S 1 \ . &S" A 1 .") s 
2 t.C.S" B I· "3 5 2 I· S'" B 1·"35 

::3 l. S' c l · S' 3 I· Co5 c I· 35 

4 1-35 D \. 3S 4 1- )" D I. do-

5 f.~s- E 1·35 5 j.S E l· ~ 

6 l · s- F (. r- 6 (.~5 F l . d. 

7 I . ;)- G .'\ 7 I· o') G .15 

8 1·5 H ( . d- ~ \. bS" H (.35 

9 I . S'" I l · a 9 l · 5" I (.~ 

10 ,.s- J (. 05 10 \·~ J ( . 0 s 

11 \. 3S K I · ~ 11 l· ?JS K l · ~S 
--

12 1-14~%' L I· I D7a-. 12 I·OI Is L l·l Old-
-

' 13 1·107~ }! l·t4a~ 13 1· 03 5? M I· I'O'l~ 

14 l·d.'HI N l· 37 5 14 I·O/( 5 N 1.]13'{ 

15 '· (, 
0 ~.a. 15 I·O{I 5 0 I . ~ 

16 l· C>3 '57 p \oil,&'£, 16 I . t>:!> 57 p I· JL.{a.S" 

17 (.'3'33'-{- Q l.!>'3"3~ 17 f . J...('-id- Q 1-"3)') y 

1~ '3· ~5 R ~·0 18 "1·0 R y.o 

19 \.o s l·31'3Y 19 l- 0 s 1·1'--l~<is" 

20 \·0357 T \. L\1 "'' 
20 ( . 0 T \.\07'~ 

21 \•0 u I· "37 S 21 (.0357 u I I OtiS 

22 I·011S v ~·0 22 \. 0 v t. 0 

COHMENTS: · COHMENTS: 



'® @ 

PATIENT: rf· 'J.oLttn.so n PATIENT: L· H~l e. c. 

&J ~: lA. • AL-{- <., S DOB : ~ .... '}.'l - (, (, 

OS ~s 
PATHOLOGY: NOr'\(. OLOGY: 1\J Ot'\ e. 
RX: -Y·'-C:>-.So)<'\S. RX: -L{.oo-: 'l.S .,c J$S 
VA _-zo/1 r; VA wile; <... ~ ~t.. \lLn) 

1 I·Ci 5" A I·S 1 (.&q A 1·15 

2 I· l9 S B 1·3S 2 (.1. s B I· 3S 

3 I·~ S c I· S' 3 ! . (p ~ c !·~ 

4 l·lP ~ D I· S' 4 1· <; D I· 3? 

5 {. (, s E \· ~c; 5 I·!# s E 1.:~5 

6 l· f~S F (. "? 6 (·(, 5 F I·~ 

7 {.~ G f.os 7 r.:3 s G (. os 

8 l ·IPS H {. f: !j (. (p s H (. "3 5 

9 (. (p) I I· t; 9 (• ~- I (.15 

10 \·iPS J I· '3 S 10 l· s J I·?> S 

11 I·~ S K I·S"' 11 I· f. S K I· 35 

12 j.;)..C,I( L (. a.ct 11 12 I·O L J.o1>S< 
-

, 13 l·lS M l· ~ s 13 \· o?.S1 M (·0351 

14 I· 45"8''3 N \·) 14 I· aS N (.AC,\'7 

15 1·1 0 a.o 15 I· as 0 1·1'3?+ 

16 I·~ 1"'7 p I· ·a..t ~ 4--- 16 (.o"3S'? p (. o11 S 

17 I.(, Q I· (.p 17 1·/DfJ.. Q 1·107~ 

1~ 3·0 R J.S" 18 ~·0 R A•D 

19 \·333y s I·L.J1(,1 19 l·o s (. 0 'll s 
20 I· 'i s-~3 T l· AC, 20 1·01~1 T l·u3S7 

21 \·I 07d... u I· 11 ~r, 21 (.o3S"7 u l.n~~ 

22 ( · OliS v \-0115 22 (. 0 v I· ro1a-

COMMENTS: COMMENTS: 



l'A'l'l'OLOCY: , -; c •le 

RX : ncne- , J\>: : - :::< .cc _:; -;2.5 t-Ot:O 

VA 2-c-/ 2 0 ·--------- ----------+--~~·-----~2/J==~---- -------- __ ·---·------·- -·-- -----·-
1 /. 5 v A ' (i ( I l I' ~~-c .\ q C ·' 
-----------·------ ·· - · ·- ---·----·----· ···· ··-···-· · l-·----·-·--··------··-------'-·····- ··--------··-----·-·----~-

21.35' B/f.' --- I= 1.5~-s- s 9o -- ______ .)_ -------· ·- -·· ----- -----· -- -r·--·---·-· ··---- - ···--·-------·- ·---·---- ····-·--···-·---------- ·--·- - · ... 

j /. 3 s- c ( i ( I J I' 3 '5"" c ' '} 5" 
~ -~. o s- lJ --~-:; ---------------- -- -- r:·· -·-- -;-~-~-~---- -- ---~~--- -- - - -2~~--:;=·--- --·- ----- ----------

• __ j ______ . ·----.. ---·- ·-·--- ·1 ··---··-·- -- --·-·----- .. --:_ .. ___ _. .. -J.. ·-·-·-· - ··-- · · - - - ........ _. _ _ _ _ 

s ;, 35 E . (h 1 s 1. zc, ;: . 9o . ·----------··-·--------- __ .... 1·- ·-·-------.-----.. ---·------·--·-----.... ·-- ·--------.. --

6 ;. 3 s- F ;. ( .-< J 6 ; • ~6J ~= . 'l s--
~~---~- q 5 --===E-~~J__;·~~--~-:-=-~·=~--=~~-~~~--~-1-~~~~~~~~~·-·~~:~~~- ~~--~~~~-~--~-l~;=~~-~~=~~~- ~-~~=~-~~=~-

/, 3 .s- n . (I t I b 1. 3 s- H • 9 c: 
8 -··--·-·--------- ·-i-·-------· - -···-----------·- .. ·--···-··--·--------·-·-·-.. - ··-·----

9 /. 3 ~ T . (I ( j '-.1 I. 3 :5" T l ~ 
------·- ·-------.. -- --·-- · - - - .. ····-- ---,--· .. - -·-- ------- - - ·-- ·- ---- . .L- -~---·--··-··· ··---··--·- .. ------· 

1 o I . 3 5 j (I c:: f 1 o /. 3 ·) 1 • Cj ( . 
l l -~~s----~ ---~:--~~-;;-------- ----- ------·-r-~ ... ~-· -- ). 5 zJ-- - ~------ ; ·;;;o- .. ··-··· ----- -----·------··· 
~-------------- ·--·- ·-------- ____ .. ______________ .. ------r··---------.. ·---·-·--------------· -- .............. --.. --.. ·---.... ............. __ ...... ----·-.. -·· 
1 z I 0 0 L I 3.1) I J. 2 - / , ( ; (J - l. / . c c 

· ~~-:-~~~~~~~-~==-~c~~=-==--~=-.. =~r~-~~-~~-~-~~-~~~~~--~ ~=:~:~~----·-~~_;_~~-:i.~----~·~-=·~~---~~-~-~-~~•••::: t 
H 1 & o N /. 5:) f J ~~ / ·s :;- · .1 ;J . 1 c--: _ ...... J .. /.. ..... __ , ______ .... __ .. ---- -··· ·- .... _·~---.. - ... .... -- +·----·-----...... ..... .............. -- . .. .... _ ....... ........ ...... _ ........ .......... _. _____ ... _____ .. ____ .. __ 

2~;__./__._!_{o _________ o_ ___ 2. ~~:i __ ________ ___ .. ______ I __ L! __ .. L2--~- _ ........... :: ~ --- . __ :? ... ~.0 _ e __ . _ _ .. ____ __ __ . _ ..... . 
16 / l-o r ; zc: j 1" 1. uo p ;. ;;_-:;-
17 ---~~c;-o- ··----~~--~- ·;;-~ --------- .. ·- ----- ~ -~-~ -- -· ·;.-·~· ·;-· ---··- · · ; .l·------~ - .- -~-~)--·-·· -····-- ----------------
··-----------------~-------~- ---- -- ... - ·---- -- - - - ---- ---·- ··- il------------ --- - ------------- ---- -- ·----- -----------·- ···· --- - -------------- --------- --- ----- ---- --

1 (j 6 0 C> H 'l ~- , ~- j- l l '! J/. c t) L Jj r) . c {) ____ .. ___ _ ........ - ... ·---·-- ·--·- -·r -···-.. ·-·------- ----·---- -- .. --..... .... _ .. _____ ........................ ____________ . ______ .. __ 

!Y ___ LL:~ ----~--iF £~2.!..: 5 £---~---~y ______ l~D Q _____ ?. ______ f_~S~----·------ - .. ----

20 /./) T ). 7.-:;-- l 20 /. (:() T /. J-\ 
--------------·--·--·------·-·----- .. ______________ .. ______ ., ____ ------- ···---.. - ........ -- .. - ---· .. ·--·-·- ·-.- ....... ..d .......... - ......... - .. ............. . ·------· 

::--; ;~ :: ;~~~-- - -------, :~ --~~i~----~-----l~: ------- --
- ------------ .... _. ________ . __ ___ T_ .... ______ .. ____ .. _________ !.. __________ . _____ .. __ __ ...... .. .. --. --· .......... 
COHHFNTS: 1 C0}1 !"\!~NTS: 



I 

/) J PA'l'l E!;L M_c! ry fc iJr/( r2 hT ~: ::wi·: f-!111 y h (;> IN I 
-....:/ DOll: (.0, ·-z<; - (:·Y DOB : I I- I 5- && 

@'os @los 
PA'fHOLOCY: (lC ile.,, l'ATHOLOGY: iJ( llC 
H. X : +- /. U: 0 5 . I t·::·: : -f-. ·7 5 D .':) 

__}}_1::_ __ ?:-i:l :LQ _____________________ l22._~_:::i 2 c ---·---------·····---- -------------
l 

1 ; . 3 ::) A . etc 1 l ;, so .... 1. t ~ . 
·------~- ---··--·---------· ---- -·---------------t------- ---------· ---· ---~----- -·----- · · ··- ------------------------~ 

I __ L 3 j ------~-_o_]S: _______________ J__~ ___ _!~--~ :?:= ______ _!_~ ----~ 7 ~2:----------------~ 
_J _( __ ?_ s- --·· c . 15" ----------~L.3 '2 ___ _<0_ __ ~_15:: _____________ __ _ 
_ ~:_ ___ L( .. ~ ____ II ______ . ·?s= _______________ --------+-:~~----l· __ .?:::..Q _____ -~? ________ . __ 7~.!.: _ _______________ _ 

I --7 .- - u1· ( ' i 1 ----:- - c:1· r 5 ' :J J t: 
1 

j I ", • _::J -~ [ . (__./ ----------- ----- -------------------------·-·---------r----- ------ -------· -----· -------------------··---- ---~-

(; 1. 3S r q o t 6 J. 3 s- F /. o s--

: ___ ")5_ _____ ,__L, 3Q~~-==- ::=t-~=:~~j_ ----'~=;-;_?__=::=--~---== 
' I . -

d I 20 H ·;c.::- ! t /, 3s- E . ?') 
------------~·-----'- -- __ ,_L __ ·- --·· ------·-· - -·-- ·- --- -l-~-- - ·---------·--·--·~ - ·-·- ----- -- -·-----·--- ·--------

_2_L_?-- q ______ ~ _____ : __ G.c ___ ______ ____________ J ___ :~----· ~-~-? __________ l ______ ~-~:Z 5:.. ___ ___ ________________ _ 
I .. I '2 · )-~ 

~~ -~c_;i=~~~ ~ -:}~_ -==:~--=! ,;~~-:~=-=~~=== 
-~:_ __ {i~_C __________ L __ ___ _!__,_<;: Q _______________ ... ____ '. _:_:~ ______ /..: ~~--~ ~---- ... -~- .... _/ __ r;:~-= - ------·--· ----···---
2L ___ C_f (--- ----~~--..L·~-_5~_(.: ___ ___ _____ - ~~~! _____ L_c c~ ______ J1 ___ __ /.~3._5: _____ __ ___ __ ________ _ 

J_!!_ ___ __/___J2.2 __ _2T_, - _j~ __ i_Q_ __________ '_ ]:}4_ ____ _!__·.-... ? (~~-- ------..!_: _____ f_:_~_Q_. _________ --·-·-- ---- .. - -

~;_ _ ~~(~ -- --: - - ~: ~-- ·····---·- J_:_: __ ~,~~--- ---~-~-//:-_ -- .~~:-~ --~ 
.!..~ __ .)_._{/ ~ ___ g_ ___ l.:. .. ?..~----------··-- .2~. _.l __ ~!_) ________ g ____ L_ ~ ;{ __________________ _ 

R 3c .cc 18 35. 00 

! 9 __ /:_2.5: ____ ~--- --L .. '! cZ ______________ __ 1 c~ _ _ L __ Q_P -------~- - - (_??._?_ ____________ ___ ________ ___ _ 

:: 0 I ' ( ' 0 T I . (p {.~' 1 2 0 l (.' 0 T / ' c.J (j' 
-:~-----~---- -.~·- --·-------- ···--------~-~-·----------------t--:-·---· -----·--=----------:· -----:-------. ·--:· -- .... --- -.---·---------
~. 1 I ' ( / 0 u I I ') ~ ! L .L / 15 L 2. (J ( ; 
----------------·--::-------·- t-··------·- -------------------------------------------
') ') / C· 0 v / -;; ... S ' ) ? ; · · y; '7 I I ~- -
-~ -:.-:.. ____ ~-----·-----·-----~~~----~-------··------ ·-· · ·----+-- ~~=---- ·- ~-~. :~------- ------~------- ----··-----::::?. ... ...... ____________ ___ __ _____ _ 

r 

CO:· ·,~··!ENTS: j CC'!·i ]l.' 7 NT.';: 
I 
I 

I 
i 



1 JJ PATIEN1':_)'1c..t u:. ~Jdr t1e ( 
DOB: C 7 ·· C'l.. - ~ o 

@los 
PATl!OLOC Y: l'oJ./~ 
l{X : - .3 . Z. '5 i) ~ 

~A 2L/2 C -- 2-

~-_!_:__}?_ 5 _ _ A _ _ ~]_-2_ ________ _ __ 
1 
-~--L/v .5" _ __ 2 ___ L_3__j_ ___ __ _______ __ .,...._ 

:? 1. as B _ _. ___ co____ · 2 / ._:i._Q ____ B_./~ZQ __________ _ 

J . CJ 0 C r tj5_ _____________ --~- -- · -13_!) -------~-----L.?-Q ______________ _ 
l1 • q o n , 3 s- :. 1 . 3 s- s) I C S" _____________________ ::;:;..,__ __ __ __ _______ __ ------ -- ------·-· --- - ---- ----- -------- - -- ---------- ------ ------- ------------- -

~?___[2;?:_ ~~--~-2.i ___________ _ L ___ L .. 2Q ____ ~----L~f!_5' ______ _________ ___ _ 

6 . (1 o !_~ _. f!O _____ _______________ 6 __ l._?_::: ____ ____ x _____ /!!__~f_ ___________________ _ 
7 • I!) c , '2_a __ ·---------- -!--·!_ ____ _:__&C~--- ---- -- -!~- --· __ 2_Q ____________ _________ _ 
s : . o : " . · 7 ~ j ~5 ;, s~ C: H !. c -~ 
CJ I ( . 'J l . 7~ ) /. 5 c T I ' c 'J 

~~ __ _1_05 ~_J _ _ • L-~=--==~--l~~~~,~ =---- ''--- !.~~D ~~~~==~:_-= 
ll j, ZQ K . t ):; .... . - . ·· Ll, :: /, fvS" K /. :LC 

..... --: . .. -::~--!'1 .... --. - .- ------~-·----... - --- -- ------

-~~_! 5' o ---~~-- :z ~.!?..!.":... __________ ~----- :_~ ___ (_(~------ ----~--- -- _ I -~L() ___________ - - -·-· _________ _ 

,].~ _ _;2 ~ [?.___ ;-! 5. ~~ _) ________ _____ f_}:]_f~-~--~~~ ______ _J)_ ___ i~ ·l._'S_ ______________________ _ 

J·'+ .) .C-D >I '-). CO 14 /. 2~) N /. 3 0 
-----~-~-----------··· ·-=---·-·-----·--t-·--·- ·-·----~---------·- -- ---:-··-~-~-------- ------·--·----

.!2__ 3 ,_£ :) __ ________ 0_ _ _ _:_i__9.~2- · - -----------+·-~2 _____ L_i_Q. __ _______ g _____ ;__~_ f_f~- - --· _________ ... _____ ____ _ 

.::_~ · ~-: __ : -~~:~ _____ t;: __ ~.~~----~- -; ___ ~;_ __________ _ 
~~~-i~! · () o _ _:_rt____;3-~_e c ----------- 1---~~~-JL~--~-----! ___ !:Z~_c:__c:__ _________________ ______ _ 
19 3 . o o s 3 c s-- l L ; 1. o ~ s ;. 1 o 
-------- ----- - --------- - ----· - --~--··-·-··- · ·:-- ·- ··-··· ··---- -· -·--· -· ···--- -·· ·--·· :·--- ------ ----· -··· . ·-- •.. 

2 0 I . -'-I 0 T 3 . c 0 !. ;J (, I C' ': I ' c 0 
---------------~--- ---- - ---~--- --------- -------·-----------·------ --------------- - -·- -- ---------·-... . 

lj_j . Lf 0 u ~3 . 9 _::;- . ~ ~- /. I 6- u I. { :) 
- -----------·- --- - ----------- ------------ --- ----- - ---- -- ------------- -- -- -- -------

2 2 I . 3 0 v ;( , c:-5 :! 2 1 . c o \' 1 . I 0 
~------------~---------- - --------- ---- - ----- ----------- -----~--------- --- -- --------- ----- -------· - --- -- ····- --

COl·N Ul 'i'S : COtW. L J r~:: 



f / U FATIENT:/::(}';(I )d{.L (--] ,,<·zf J((_ 1 ;; P.~EN'~ : Pn./ _31, ;he'/ (§) 
DOB: 'J - /7- C {.._· DOB: U(- 2-C- ~ { V\ 

@Jos @)'o~ 
l'ATllOLOCY: (L~ l'/cT!lOLL'CY: tl c 1 l e__ 
RX : t\:: : - L/_ (. (. ~ - /. 7 ':;- ? ( c ':)'" 
~-~~LZ-(::, -------- ---- -- -----·------}-i-~--z.i-. .)_7-<;' _ _ _ _______ _ _______ ___ _ ______ _ 

1 /. G., 5 A . q o · 1 / . =)-c A 1. 2 ( : 
·--·-----------·---------- · --··-·~- ----------- --· -·------- -------------------------------- ---~--

::
1 I. 5D R --- ' )5 ·- ------·------· _!. ___ __ _L~_r;: ____ _ r'> ___ j__~~; ~--- -------- ---·-

1 -;;:., r- ., ·?c-.;- I -~ / 7 r , 9' ' J ' J J l_; ' ../ • • .-..L..-· t . . l...' 
· - - --- ----- --------------- - - - - ---· --- ..• - - - --- - - -- - - -- - ------ -- - --------- - -- - --- --- - ------- _ .,.! _ __ ________ ____ ---- -- - ------- -------

fl I I 2 { ' [i ')) I! 4 I' 2 c :_. CCJ_ 0 
--- -----:2; -~--------_·-----~----;·--- - - -------------- -- ---~- -- -~--~· - - --- --- ·-- -"-. -~-,~~- --------- ----·-------·-

5 ( ' c-·' J E I 7 J ) /, _::>0 [ I u ~ 
---. ;2 ::·----·-----~ --=-·---- ---·---- -------r------.. · · · ---=---- -=--- ---------·--;;-~·--·--- ------- ·----------

-~~-~==-·----- F __ :..15_ _____ _________ .3_ ___ ./.:_ --~? ____ ~':__ ____ .)_!_{:_ _ ____ _____________ _ 

.. !:. _____ ~_!::: c~ ____ _f_~ Lj· ':2 _____ _______________ _? _ _____ , ___ i~ ______ c__ _____ LLs-::. _______ .. ___________ _ 

~~~ ~~~~~-~ ~~---------~---> :~ --~'--~~=---------·-
-~: ~/ ~~ -:-~ -==i ::-<-~~ ~~~~=--~=~~~~ 
' ·' 0 -· ----~---~- -:-------:------:------ -------------------
_1_!_LJ~L ___ _!:_ _ _ I :_2_~-----~ ·- · 1~ __ L 0 Q ___ _ ~: ____ U_ s-: __ -----~-- ____ _ 
J2.._j_~_t?.______ !1 .I :..5 =z __________ --~_}__ ___ L.~l5:_ ___ __ _ /} _____ L_1~::_ ______________ ---- ... 

__ J!!_ __ __ (g_~; ---~--2/1.2.... _____ _________ __ 1 .r·----- ~-~-2i2=-------'L _____ 2_:...~~ -~~--- -- ·· -----···-------------
__ 1__:~ __ l:.c3J:_ ___________ o_ ___ j _:_!.. .. Q ______ ... _____ _ ____ _ L:~ __ __ j_ :. ?Q __________ y _____ } ~--~~- c;_ ----·-- .. _ - ------------· . 

n /, ( :) r ;. 5.~ . 16 /, ( 0 P 1 , 'J- 0 ----· -·----- ------ ..... .. .......... ..... ..... -........... _ ....... - -· - -- .... ...... .... --r-_____ .. ............. ---- .. - ... ---------·- ------ ___ .. ___ _ .......................... ............... _- -·. 

Jl.._L_3_l_ ___ _g_~-~C C __ ·---------+--1_!~-----·L-~-~-----_2_ __ !.:. ... ~ t{:":~---- --- ------·-·-------- --- .. . 

lH ,_3.cc R C} . {){) f l3 9. &'0 R 17. j - 0 _____________________ ________ __ .. __________ .. _ __________________ _ ______ _________ _____ ______ .. ______ __ _____ _ 

1 q / G o s ;. 3 :;- I l ~, I . oo s /. '-1 c --------------·------- ----- ---------.. ·-·+-------·----·-·------____________________ __ .. __ ----·---
2 o 1, c, c: T ;, 55 - ! 2 o ; , ( , s- r /. &.- c 
----- - ---------·-·--·- ··---·---------- .. - --·r----·---·- --- ----.. -------------------------------~ 

:~1 1. ( ·_·)- L1 I ~~~;- l 21 /3~ u ; , LJO -------- ----- ------ --------1·------ -------.. ·------- ---------------

-~:J_. _ i:__L__J_J_. --·-· _'!___/_. '-f!!_ ______________ ,t! ~-.. -~-~~~ (~-- ---:~~---__!..~!~~- - ------- --· ---- -----

co;•L'if:NTS: L:Cli'l.'J::t-:TS: · 

I 



PATIENT: (_') I~ l,.(L .Si ()._ /1 I 
DOB: C 7- I ~ - & f-· 
on@ 
PATHOLOGY: l '"119i1JJi, \ c· • .:l (.<.S/7j11X~C 
RX: t '5.u :::-E.Z.5'-!7S 
VA ;_c ;u: 

1 /. 35 A . J5' 
2 /. 35' B }j 

] /. 20 c )5' 
4 I D 5' 

5 /. LD E 9c 

G . I 5' 
I , , / 

8 I · ·L .. .) (;, --. 
H . I( : 

9 /. 3S I ') () 

10 I. 3'_) 

...... -
11 f, ~J K )5 

...._,........- ----- ------, 
/0 12 

1 . .. --
L ;. :_; j 

-
13 I . I c M l'f(j 

I / ~ . -
14 I. :/-J N 2 . ( ' :~: 

15 I. t ., D ~ .. -
0 C"/ • c :) 

16 /. t_ J,·) p I 1( ~---

17 - t... / . c.- --.J ) Q 2.Cr.) 

1~ .:..;. 15'"' R {(', DO 

19 
,----

I c) s ;.3s-
20 /. c~ T I 2 __.. ' _) '.J 

21 / . / C u /SO 
22 /. {; ;- v / '30 

COMMENTS: 

" 

)() 
PA ENT : K ( (;-( ·:..t 1-:t. , ,~e I I 

® DOB: C! -;c- -G5 
@os 
PATHOLOGY: 1h l)c 
RX: - . 75 L;::~ 

VA .:-c:;:u:~ 

1 /. c .s- A (. o5 
2 /. :2C B ']j 

3 /. 35" c Lfc 
4 /.J.O D . &·( 

5 /. 3::) E ,c;o 
6 / . 35- F c;c 
7 .~c G , ! 5' 
~ /.5(. H , c;c 

9 /2C I , )c:; 

10 I ~ .-.,L • ~) 

' j ../ J ' 'l ')-

.1-1-~( 50 - K j,~ 
.,._~ -

12 1. 00 L j, {?C 

13 / . I C M !. 3.5" 

14 (,2_0 N !. ~v 

15 !. ~ () 0 2 ,C;,) 

16 /.I 5" p /. ~oO 

17 I . '-f C Q 20 c-' ._) 

18 q_ oc R ( .5 .00 

19 1 .os- s /. L/ 5' 
20 I . IV T ')' cc 
21 /.1 0 u /. '-1 0 

22 /.Do v /. 50 

COMMENTS: 



Bibliography 

A. Pelli, D.G., Robson, J.G., and Wilkins, A.J., The Design of a 
New Letter Chart for Measuring Contrast Sensitivity. Clin. 
Vision Sci. Vol.2, No.3, pp. 187-199, 1988. 

B. Rubin, Gary S., Reliability and Sensitivity of Clinical 
Contrast Sensitivity Test, Clin. Vision Sci. Vol.2, No. 3 
pp. 169-177. 1988. 

C. Kelly, S.A., Tomlinson, A., Effect of Repeated Testing on 
Constrast Sensitivity. Am. J. Optom. & Physiol. Optics 
Vol. 64, No. 4., pg. 241-245, April, 1987. 

D. Maino, J., McMahon, T., NOIRS and Low Vision, Journal of 
the AOA, Vol. 57, No.7, pg. 532-535, July, 1986. 

E. Faye, Eleanor E., Clinical Low Vision, 1984, 2nd Edition, 
Little Brown and Company. 

F. Yates, T., Harrison, J.M., O'Connor, P.S., Ballentine, C., 
Contrast Sensitivity Function in a Young Adult Population. 


