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Pl'JRFOSE 

The purpose of this paper was to find the refractive error of patients 

of the clinic of Optometry, Pacific University, whose ages were· 24,,2;55orx26 

j'oars .• ~ ~-The total number of patients was 510, of which 231 were females and 

279 were males. There were six monocular patients, three males and three 

females. The total number of 11 seeing11 eyes was 1014 of' Which 459 ~v-ere females 

and 555 were males. 
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HISTORICAL BACKGROUND 

There have been many studies dealing •vith the distribution of refractive 

error. There is no need to review these studies in this paper. What is 

necessary, hcnvever, is to swumarize some of the data that has been presented. 

There is general agreement that the average baby at birth is about two 

diopters hyperopic.1,2 About twenty five per cent of the newborn are myopic, 

but by the first year most of these have reached hyperopia.J The average 

, first grader is about one diopter hyperopic , by the age of eight years there 

is a trend towards myopia. This trend continues until the l ate teems. It 

then stabilizes until the age of forty years.4 

The studies also shovT that different groups within a po,.ulaUon tend 

to show a different average refractive error. Males for example show a 

greater incidence of high hyperopia, while females show high myopia in great-

er numbers. This is progressive myopia, and not congenital myopia. Males 

and females also show a difference in mean refraction at various ages.5 

Various occupations also s eem to show dj.fferent amounts of refractive 

error. Farm families tend to show less myopia than the families of univer-

sity faculty or university administration. University students also tend to 

h . . 6 s ow more mom .• 

1. Hirsh, Monroe J. and Wick, Ralph E., Vision of Children, Chilton Company, 
First Edition, 196J; Philadelphia and New York, pp. 147. 

2 Borish, Irvin M., Clinical Refraction, The Second Edition, The Professional 
Press Inc., Chicago 2, Illinois, pp. 11. 

3. Ibid, Hirsh and Wick , pp. 148. 

4. Borish, on. cit., pp. 12. 

5. BaldvJin, ~villiam R., "Clinical Research and Procedures in Refraction11 , 

pp. 25. 

6. Baldw~, loc. cit., pp. 19. 
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The ·variation of r efractive error also appears to vary with age. As 

already mentioned the newborn ap_?ears to have a v.ride distribution wr...ich de­

creases greatly by the age of one. By six years the va.riation is less than 

at any other age, only one per cent are myo_?ie.7 The variation starts to 

increase again as is shown by the curve of distributiont which starts to be 

skewed away from hyperopia. This trend continues and by age ten the curve 

is symetrical. 

The curve for the adult is skewed twwards myopia and shows leptokurtosis. 

The adult curve also shows at l east hw minor modes of distribution. One at 

t en to t welve diopters of hyperopia and another at a l evel of medium or 

high myopia .8 Walton's curve on 1,000 eyes seems to show a mode at about 

1t diopters .· of myopia, and another smaller one at 6 to 8 diopters of 

royopia~9 

7. Hirsh and t·Jick, op. sit., p. 150. 

8. Ibid. p . 8. 

9. Ibid. p. 3 
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SELECTION PROCEDURE 

All cases that f ell into the 24, 25, and 26 age group vihere used. 

If the same patient was examined mor e than once during t his time, t.he 

f indi ngs taken near est hi s 25th birthday wer e used. l/'le r ecorded the #4 

(static retinoscopy ), #7 (maxilnum plus to 20/20 at far). if?A (maxir:num 

plus to best visual acuity a t far), the red-green test a t far, and t he 

cross- cyl inder f indings at f ar. 

These findings were r ecorded according to the sphero-equivalent, 

and wer@ rounded off to the near est .12 diopter. There >·rere no cases 

omitted; there were no ketatoconus patients and no aphakic patients, but 

there Her e six monocular patients. 
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CONSIDERATION OF VARIABLES 

The most obvious variable is the number of different clinicians 

running the examinations. This is bound to cause some differences, but 

each student uses the same basic examination so that the differ ences 

wou~d not t end to be tha t great. 

vle did not keep records on what percent of the patients where students 

of Pacific University. Since the university requires a visual exrunination 

once a year, and many of t he optometry students are of this age group, it 

is reasonable to assume that a larger majority of the males are students 

than 1vould be true in an ordinary practice . It would also seem likely 

that a larger majority of the females are student wives than is true of an 

ordinary practice. 

This group was, in. part , visually s @lected, since it was taken from 

the clinic records. The part that was not visually selected i·J"Ould be the 

students who had not had a visual ex;.?,rnination in the year previous to 

registration at Pacific University , and the ~vives of optometry students 

til o \.>rould not have been ex;;unined if their husbands hB.d been majoring in 

denistry. 

The cross-cylinder test is not a part of the examination until the 

l as t semest er in clinic, so many of' the records did not have this finding. 

I n these cases the other four findings where averaged . 'l'his may have had 

some r esults in the findings since, ac cording to Dr. Ha~mes, the cross­

cylinder f inding is • 2.5 diopters more minus than the If? A. 

The findings for each patient were averaged to the nearest .12 diopters . 

This data was plotted in a bar graph fonn to show the frequency distribution , 

of males and females separately. The data was then divided into .50 diopter 

steps using plano to - • .50 as a starting point and this data was plotted 

in the form of a frequency distribution for the right eye and for the 
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left eye grouping the males and females together. 

The data and the graphs are presented i n the appendix. A brief 

sumrnaY"'J of the data can be presented in the f orm of a table whi ch follows: 

Mean 
% Hypero~ia) • 25 diopter 
~ Plano - .25 diopter 
~ 11yopia > .25 diopter 
% ~~opia~4.00 diopter 
% Hyperopia> 4.00 diopter 

11ales 
-1.04 diopter. 
22 .4% 
23.6% 
5l}.O'jb 
10.5% 
2.21 % 

Females 
.:..877 diopter 
24.4-'% 
23.6% 
53.3% 
7.75% 
2. 70% 

From this table it can be seen that the overall mean is more myopic 

than any other study would seem to indicate. There is also a larger differ-

ence between the males and females mean than other studies of this age group 

have found. The males show myopia above four diopters more than females, ~~d 

this is also opposite to usual data. 

These differences are all related and point to the need of knowing 

exactly what per cent of the males a..11d females ~?ere college students. We 

can say that sL11ce most students who are of this group would be graduate 

students, the majority of the students would be males. Trus could explain 

part of the difference found between the mean 'for males and' females. .The j 

greater amount of myopia in females than usua..l t 53%, may be: explained from 

the fact that many of these are v-lives of the optometry students and the 

majority of the wives of optometry students have had some amount of college 

education, and many have degrees. This group of females could be classified 

as recent graduates from college. These are only possible explanations and 

further investigation. needs to be done in this area before the real reasons 

can hf! found. 

Our data tends to show two minor modes, one at about -2.00 diopters and 

one at -5.00 diopters. There is no :mode at +8.00 to +10.00 dioptars 1 which 

is explainable since our young po:pulation contained no aphakic i.ndi viduals. 

These minor modes agree with Walton's data. 
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SUM}'!ARY 

The data showed more myopia than most previous studies . This may 

particularly be explained by saying t ha t many of the sampl e college students 

and many of the mal es were gr aduate students. This does not explain all 

of the diff er ences , thus more study needs to be done in this area. One 

reason f or the diff erence in males and females is that a l arger percentage 

of the males are 4. 00 diopter or more l11.YO!Jic than are the femal es. The 

r eason for this is not apparent, but it does help to ex::~lain the diff erence 

i n the mean values for the mal es and f emales. 

A possible follov1-up of this s tudy 1·1ould be to find the percent of 

myopia in a population of ages 19, 20 and 21, and then note the number of 

people t hat v1ere s tudents. It would be a l a rger percentage t han in the 

24, 25 and 26 age group. A study could al so be conducted on the age group of 

32, 33, and 34 years old. This group would contain very f ev1 college 

students . This 1orould help to ~. clarify the situation to some degree. 
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APPENDIX 



DAtA TAKEN F.RO . THE PACIFIC UNIVERSIT:f OPTOi"lE'I'RIC CLINIC FILES 

AGE 
D.,R .. 24 

L.A. 

G.A. 24"" 

E.A. 24 

F.A. M 

A.A. F O.D. -2.25 --2.00 -2.25 -1.75 " 
0-9· .. 2. 75 -2.25 -~jQ_ -g .• 2.5 It 

F. O.D. + .25 + .23· - .2,;) - .25 --· it T.A. 26 
llll:tz----n-1 

~~----::~-~~·-0•§.!. + .2) + .25 -.. ~25 .... 2!) II 
ti.A. 2ij F O.D. - .75 + .50 - .25 - .75 n 

o.s. - .2,2 +1.00 + .2,5, - .2,5 It 

H.A. 26 F o.n • ... e5.25 -4:7s -5.25 -6.oo " 
4 8 , ua o.s ... q. 00 - • 7 -5. 37 __ ;-0 :1?:-----r.-----

25 M O.D. -2.50 -1.25 -1.75 -2.25 II J.A.. 

L.A. 
o.s •. -2. 7.2 -1.75 -2.25: -2.1.5,~--..,"r---~ 

24 F O.D. + .25 +l.OO + .25 + .25 
~---~~--~--o~~~s~!~+~~·2~~o~· --~+1~~o .~+~.2~.5~--~+-·~.2~.5~----,"r-----
R.A. 26 M O.D. + • 75 +l. oo- + .25 + • 75 11 

T.A. 
o.s. + ·1~~00 - + .::.•2;;:;.,2..:.,_ __ +.,...:-.7~.5~--""":.------

26 M O.D. -2.50 -2.25 -2.50 -2.25 
o .• s. .;:2. go -2~5- . -2 • .50 -2. so II 

M o.o ..... -2 -l:5u -2.oo ... z.O<r 
o.s ..... 2~ -1 ~12 -1.62 - ---!:1;;..::.•-:-;62=-----'..-' ---o.rr. - • ?s---= ~ "31 - .87 -1.1:t 
O.S. + .12 + .62 + .12 + .12 n 

R.D. O.D. + .75 + .62 - .12 + .12 tt 
~::-------::::-=----:::::----::-0. s. "t • 25 + • 2.5 - • jO - ~ 2.5 II 
E.D. 25 F O.D. - .50 .... 37 ... • b2 -1.12 -1.12 

o.s. -1.00 - .62 - .87 - .62 -1.12 
26 M O.D ... 1 .. 00 - .50 -l.OO -·-=1....;..~.50-:::----n-o'T't"""~tra"''""k~~tn-· -L.D. 

o.s. -1.25 .":.· 75 -1.00 " -2.)7 It 

L.D. 25 F O.D. + .)7 + .75 + .25 - .37 
o.s.,_- .12 + • .so .. !?J - .62 II 

II 2:5 r - o.n.. pl + .25 - .50 - -- p1 C.D. 
o.s. - .87 - .25 -1.00 - .87 

:B-::.D::.-.--::2:-.>6-. --::-:M~· --=-o~.D~.-+ .)0 +1.50 +1.00 + .50 
II 

n 

O.S. + .75 +1. 75 +1.2:5_ .,!~0 
R.D. 26 F O.D. -6.00 -5.00 ~5.75 -5.50 

A.D. 
O.S. -5.75 -L~.87 -5.62 -5~.5""'0,__ __ ...,11

.--__ 

25 F O.D. +.50 + .25 - .25 - ·.50 
o.s. + .25 - .2 - .62 It 

i 'WTAL: 12 



•. 62 

ldi'' ' j ?~{t !ifii!fi

2
~ 

M.t. b 

D. G. 2 M 

• • 2.5 



N~1E AGE SEX EYE ft 1J7 #ZA RG m:: 
E.A. 24 r-1 O.D. -1.00 - • 75 -1.12 -1 .37 not takem , o.s. -1.2.2 ·Z2 -1.25 -1.50 It -
D. B. 24 M o.D. - • 75 + .25 - .25 - .25 " o.s. ;el + ·.20 El Pl " G.B. 26 M O.D. + .25 - .37 - .87 - .87 It 

o.s. - • .zo - ·27 - .87 -1.00 J 
B. B. 25 F O. D. -3.00 -2.00 -2.75 -2.37 '" o.s. -2-7.2 ~.12 -.2,.87 -,2.50 II 

A.B. 2l.J. M o:n. + .12 - . 12 - ·37 + .50 .,--
o.s. El J21 - .2,2 El tt 

C.B. 24 ~. o.n. -7.12 ..;6.25 -6.50 -6.87 ll 

o.s. -7.12 -6 .• 25 -6.,20 -6.87 n 
G. B. 25 M O.D. + ·37 +1.00 + .25 + .25 II 

o.s. + _._:f2 + .7j Pl Dl II ,. .. 
D. B. 24 1 O.D. - .12 +1.00 + -37 - .37 - .25 

o.s. 'Dl ~ + • .50 - .25 - -~7 
T.B. 2.5 1'1 O.D. -1.00 + .12 - -37 not taken -1.37 

o.s. + .2_i ___ +1.00 ___ + .,20 II - .50 
M.B. 25 F o.D. - .12 + .37 - .12 - .75 not taken 

o.s. - .12 + • :2? ___ - .12 - ·ZL II 

R.B. 26 M O.D. -2.87 -1.7.5 -3.00 -2.J7 II 

o.s. ...2.62 . .=1!'].2 -].00 -2.?5 " -B. B. 2lt F O.D. -3.00 -2.25 -3.00 -3.2.5 -2.12 
o .. s. -1.2,2 .8z -1.62 -1.62 • .. 8;? - - .· ... ~· .!...~~ 

J .B. 2.6 F O.D. - .50 + .12 - .37 -not taken - .37 
o.s. - .,20 + .2,2 - • 2,2 tl - .2,2 

B. B. 25 N O.D. - .75 - .)7 - .87 -1.J7 -1.37 o.s. - !.20 - .2!2 - !..'Zi -1.,20 -1.2,2 
B. B. 24 lvt O.D. -3.62 -3.50 -4.00 -4.2.5 -4.25 

o.s. -J.50 -3.37 -3.87 -) .. 8£ -4.12 . 
not J .B. 24 F o.n. + .50 + .62 + -37 + .37 taken 

o.s. + · .62 + .62 + ·IZ + .2,2 u 

R.B. 25 t1 O.D. -1.75 - .62 - .87 - 1.50 tl 

o.s. -1. !2Q.- -=--· 62 - .8z - ._20 It 

L.B. 25 M O.D. pl +1.00 + .25 + .37 II 

o.s. - ' .22 + .50 - .25 - .12 It 

R.B. 24 H O.D. - .25 pl - .25 - .37 " o.s. - • 20 - .62"" - .s.z_ -1.00 It 

B. B. 25 F O.D. -1.69 . -1.25 -1.50 -1.50 II 

o.s. - .2~ - .25 - .50 - .2;2 II 

D. B. 24 M O.D. -1.50 -1.00 -1.75 -1.25 II 

o.s. -1.25 -l:OO -1A25 -1.22 tl 

c.B. 25 F o.n. -4.00 -3.50 -3.7.5 -3-50 II 

o.s. -~·:27 -;2.00 -~·22 -~.25 II 

A.B. 25 F o.n. +·.so + .25 - .25 pl it 

o.s. + .2~ + ··]7 - .12 + .1:2 It 

G.B. 25 F O.D. + .75 +1.25 - .25 - .25 It 

o.s. + · .z~ +1 •. ?,2 - .2,2 - .2,2 tl 

G.B. 26 M O.D. + .62 +1.00 pl + .25 II 

o.s. + .~z +1.12 + .12 + .2,:2 It 

TOTAL: 25 FEfvlALE TOTAL: 10 11ALE TOTAL: 15 



N AGE q: 

A. S. 25 

t .s . 25 M 

~~ . s. 2 M 

r.~ . s. 24 M 
" -s.:s.·&SQ ~ 25 F 

1.s. zs .. 
:M 

.. • 24 ' 'M A.s. 

It!. " 24 -,~ 

N .s. 24 ... "k 

R.S. z4 , .. 
J.s. 2;5 M 

. -_,. -·· 26 L.S. F 
__ ,., 

24 
.. 

J.S. F 

" ... 
~ - Jlllll!{ ' i!lli"i!ii!!l-• • 

J .s. 2o ~ 

G.S. 2 

_, lir! E 

+ . 2.5 
+ . 1Z 

0. ~ ~+- --~ trw+ !& • • B7... + :~ ~ -r.~rt~.,.. 

o .a! ·+ • 7 5 +1 • oo + • ;o + • 50 
6~35: c•--·-~3 .Of! I . ~3 + ; ;o l}ot: !f:aKen -

co --
not taken 

~ 

"' II 

II 

II 
4fi fz! ... 
u 
tr 
II 

" 
It " · • ·• .. 12 + .'75 +.,50 It a.n. ·- .. ~, ";"I. 7.5 15.1, · ':Pr · • .... .... ., · .... 

Q-.. • - . 2; + • 75 pl pl II 

o.f.l" -2.87 -2.75 not taken 
o.s~ -z.e_ " 
' . ._n. +1.25 

o,s. blind 
Q 1 . + . L~ B75 . 

+ .62 
+2.75 

ll 

It 

+ .8? ·-­
+:72 ' -
not taken 

. ·!~:~i~ · " . .. ~· ; .... 
_ - ..§· ~~ . ..,11 -J-·7~ , .-hiO. , 

' ~ +' . 7.5 +1 .5 +1.25 
o .• s.. + .50 . +1 • .50 . +1.25 

II 
001 .{:1-

It 

o.ti. - ·.b2 '+ .'"1'2' ·- • ·- .J?- ... • j~ ,.._, ;, l. 12 
o.s._ ... -~so - . 2 .... 75 - -75 

o. s. -~. 12 -'). 2* -~·75 t .; u~n~- · -3.~5- '" -z~r - ··· -- :w -4.12 -3.75 
·:..:3. 00 ' · · not: 'taken 

o.s. - 3. 37 -3.62 - 3.87 - ').87 II 

g· ··a.!5:· -1'.'?3' ·~~ .~7 ~1:n~ 
o.s .. _ -1.75 - .62 - 1.;7 

TI. ~·. 2?5 • · · r " · 6.15. $;f1. oo I +" ."8? · ·"'=F· ·:17 
o.s. + .75 + .')7 - .12 " J' .s; 24 ' . -~ ts. !S. =FL 00 ··~ ~·75 ' +' .25 ' + .')b 

tt 

" II o-s. + .75 + .5o pl _ + .50 
A:.s~ 2(5 R 

Its. 
I 

24 q g I 

II 
:c>.,ll. _ . .'2) ""+" .')7 . . ' - .12 + .12 
o.s. - . 25 + .37 - .12 + .12 

- 't1 .• n. . :.. '). 315 - • "":0.'~,i"Jir·2·--: ... ~;;;r~--~ ~~~~-· --_...,.3~~ J~,li""- -- -- ... - .. -· "'""'1t'"l~ -- _.....,_ 

O. S.. 0 - 4. C::O II 

n 

T TAL: 25 



NAME AGE SEX EYE ft ~~ i17A RG cc 
11.F. 26 F o .. J:l. + • 75 + .87 + .12 + .~2.5 not taken-

o.s. + ·Z2 + .62 - .12 + .12 II 

M.F. 25 F O.D. pl + .50 p1 - .25 11 

~~ + .2,2 + • ,20 " pl - ·Jl It 

D.F. 25 F • D. -1.25 -1.12 -1.87 -2.12 -.. 
o.s. - ._:20 ·- .25 -1.09 -1.~0 II 

l-1. F. 24 F O~D4. ... .25 + • 75 p1 + .25 It 

o. s~ + !...5.0 + ·Z2 El + .2,5 II 

s.F. 26 M O.D. -1.25 -1.87 -3.12 -3.00 II 

o.s. -_1.!20 -2.00 -2.2,2 ...::.L.Z-2 II 

ti.F. 26 Iif O.D. -4.75 -3.75 -4.25 -s.oo It 

o._~.· -;2.00 -2.6Q -:2.12 -J.87 It 

B.F. 26 F O.D. + .62 + .. 62 + .12 - .12 II 

o.s. + .2,2 + .62 + .. 12 - .12 It 

B.C. 25 F o.n. + .25 + .5o pl - .75 'II 

o.s. + .2.2 + .,20 p1 - ·20 ll 

R.C. 26 F O.D. + .25 + .87 + .12 - .50 - .25 
o.s. - .12 +-r..§.Z + . 12 - !2j - .37 

26 d.f). -w.c. F -1.12 ... ]..00 -1 .25 -1.25 not taken 
o.s. -1 . 00· -1.12 -1~ -1.12 It 

B.C. 24 F O.D. + . 'J? + • 75 + .25 + .50 It 

o.s. + _•.1.? +1.00 + .,20 + .,20 II 

K.C. 24 F O.D. - .25 + .so p1 p1 I 

o.s. + .,20 + • 72. ~-!-Sl. + .2,:2 It 

A. C. 24 M O.D. -6~50 -5,12 -5.62 -3.87 n" 

o.s. -5.87 -'+.50 -,2.00 -:1.62 II 

E. c. 2L~ +1.23 
... tt". M O.D. + .12 +1.00 + .so 

o.s. + .12 +1.25 +1.00 -+ .50 II 

B.C .• 24 1>1 b.D. -1."62 ·- -1:00 -1.50 -1.25 II 

o.s. -1.12 - -~.5 -1.25 -1.25 tl 

E.c. 23 'F o.n: -1.25 
. 
.ol.37 -1.62 -1.75 II 

o.s. -1.25 -1.12 -1.37 -1.62 " E. C. 26 F O.D. -1.12 -·-:m---· ·-·-·----"-. ·--- . 8 - • 7 -1.37 -1. 7 ii 

o.s. - .87 -. 50 -1.00 -1.00 II 

D.C. 26 M O.D. ~1.00 -6.00 -6.-?.5 -6.25 
-- - --11 

o.s. + ~t25 -.5.00 -6.25 -6.50 II 

A. C. 25 F o.n.··-r:z-:62 +):oo-~--+2.50 u 
o.s. +3.00 +3.25 +2.75 +2.7.5 II 

D.c. 24 M O.D. -3.7) -).50 -3.75 -4.00 II 

o.s. -3.00 -2.62 -2.87 -3.12 II 

1'1. c. 25 M O.D. + .23 + .25 p1 - .75 It 

o.s. p1 + .25 p1 - • 75 It 

B.c. 26 M +1._50 +1.25 .75 -+1.00 O.D. + 
o.s. + .75 + .50 p1 + .so II 

B.J. 26 F O.D. p1 +1.25 + .2.5 --·:··25 li 

o.s. pl. +1.00 p1 - • 2.5 It 

M.J. 24 Pi O.D. + .12 + .25 - .2.5 - • .50 tf 

o.s. + .62 + .25 - • 2.5 -1.00 n 

D.J'. 24 '!·f O.D. -i.oo + .f2 - .')7 - .37 " o.s. - -~ + .so El + .22 " TOtAL: 2.5 TOTllt: f4 1JJlL]t TOTAL : 11 



lilliil * 
D.J. 2.:5 

D.J. 

-;~· .. ...,... •• )fll!li· ~ 

F.F. 25 



•• -2.00 -1.00 
wg • g 't ·~~~ · ~ ~ .. 37 I 

rrw. 
-..,- : { 

1.0. 
lilt)! fj!!i!li!~ - & ' uiEJ 

G .. O. I 2; 

J.P. 

s.P. 
-~ . .... I 

L.P. 

'il!t: a · * Ci@i.p 

TOTAL: 2.5 FEJ."iALE TOTAL : 

-2.00 -:3. 2.5 

cc 
- - ~- .. !- _;att.- ... -._,'-fl ___ ft'.!l~~f'~ 

not taken 
II 

G " 

··-~-±:dill " if •IMM:t XI 

II 
Si0111 4i@iii@&!ll¢ .• 

.~l.§:?_ 'IIPi!t J .3-'·~Z- I !it~ 
It 

• """'"1\·· ·" IV 1'-. 

not taken 

... -~ 

-10.00 -11.00 -10.75 
, -~~~7 - -1 O..rl~ 
.. .. )7 ... Zr-.50 not taken 
- If •. ~ . -4- ~? II 

n ·:.j~ ~ --3.1~"'· '--"''""'-"" __ .. -... ~~!':I~'"'· M_o;&&f"'P-"'~'"N4irifiliz ...... __ 

tl 

II ::!t · -

II 

il 

II 
Yf'' _ ·•-•rr•L 1 11 4~ 

--_lu.• · 

-4.1 2 . . II . II '' -~· "'~ 37~t3 trr,~ · rw_ - -=-- -:62 · ~· '"' -¥-.r~..,_.,.,.,...'trft''"''-' _,.._,--..,.,.-_,. 

! V'!l-if .. -fl _ : 2.5tl!l~.!l-. 'f!?1'!'Fli'' I! .S! If "liJ\lf · _q: 'jigQ*LYI:Iii ~ 
11 ¥.tALE TDT AL: 14 



' .:..1. ?5 
-1.12 tl 

--!Wt)~--Jtlll;;~"', """""'!!!""'i~--· ... '-'•'"'•"'(:'""•"'i~ ....... ,.j7ft.r'!I'T~ .. ~~t"'l'i ... :., _;.,· ·t~r""· :-... ,.,. •. ,.U ... :J"""'_ .. ~ 

,...._""( ~ -

G.S. 25 :.1. 

~~~~~~~~~~p~~5--~~~­

II 

II 

~-:r--""',..._.,.~f!!""-""'!ifi.~ .. ,.,--,~~,~~~-~, .. :fr·~ .... M, __ $ ~ . .., ... ~"";:. ,~'" ' - :••~--
• _ . - !II!' T .,. _. ~ ._ +~J - •)U 

~:e: ... -.. ~~~-r~-~i;u ;::!!:•l! fft ,,J'~s~--~~~T.;.M~ , K~~J·- .. irlt~taJ{en-
,-8:~-· .;~:~§--.;~~~~ " .... ~ .. ;! .... '·~··-
+ • 2 +_1 • 00 + • 7 3 +· • 0 

en 

.k jk.....,. 

FEtillE TOTAL: 



G.G. 

~W4JFY? 

J.K. 

F 

-



1E AGE SEX EYE f± f7 f?A RG cc 
H.E ,. 26 Ivl O.D. - .&: - .)7 - .152 not taken 

o.s •. -1.25 - .87 -1.37 tl 

M.E. 25 M O.JJ., - .)7 + .12 - .87 -1.12 
o.s .. - .62 - .12 - .87 -1.12 

D.B. 24 l~I O.D., +1.7.5 +1.62 + .25 not tak@!n 
o.s •. +2.87 +1 • .., + 0 II • 

M.B. 24 F o.n. +3.00 +2.)7 +1.7.5 n 
o.s. +3.00 +2.87 +2.2,2 tl 

G.B. 26 F o.n. +4·.75 +4.7.5 +4.62 it 

o.s. +4.62 +4.'"' + 0 tt • 
F.B. 2 - .so + ·37 - .25 - • 2 

- .25 + • 62 - ·37 - ·37 
H. B. 25 M -4.62 -lt.J7 -4.,50 n.ot taken 

-4. 7 -4. 7 It 

F.B. 2 F - .87 -1.00 II' 

-1.g7 -1.20 -1.75 ft 

D. B. i2i N + . 2 - .25 pl tl 

... , .1 2 - . 12 It 

J.B., 
-

.2,5 F O· .. 7 _r.so • - • 
c~s. ... 4.62 -~25 

M. B. 2j O~D. -1 .7 -2-12 - 2 2.5 
o.s. -1.87 _ ... 1.3'1 ... t.az -2.25 II 

J. B. 24 F o~D. - .12 ... .75 + .25 p1 " o.s .. + .12 + .so pl - . 25 n 

J.B~ 2b M o.D. +2.87 +2.62 +2.12 +1.87 Ill 

o.s,. +5.)7 + .oo +4.50 +4·.7.5 tt 

I)., .D •. pl +1.00 + .25 not taken 
Q.S~ l +1.00 + .2 tt II 

O.,D. - .12 +1 -~00 pi + .-2 
o.s-. - .25 +1.00 pl + .25 

L.B. 24 M O.D. pl + .87 + .12 + .zs 11 

o.s. + .25 +1.00 + .2 + .2 II 

D. B. 2 11 O.D. -1. 2 -1.50 -2.00 -1.75 II 

o.s. -1.00 -1.00 -1.50 -1.50 II 

L .. L. 25 M O.D. -2.00 -1.25 -2.25 -2.25 tt 

o.s. -2.00 -1.12 -2.12 -2.12 II 

l).t. 2.5 !•! O.D. -2.2.5 -1.75 -2.2.5 -2.00 
,, 

o.s. -).25 -1.87 -).12 -Zr37 II 

A.L. 24 M O.D. -2.62 -2.75 -3.25 -2.12 n 
o.s. -1.12 - .62 -1.12 -1.12 " ~.L. 24 11 o.n. -2.25 -2.00 -2.50 -2 • .50 n 
o.s. -2.12 -1.62 -2.12 -2.00 It 

r-r.L. 26 F O.D. -2.25 -2.37 -2.62 -2 • .50 il 

o.s. -2.00 -2.37 -2.62 -2 • .50 • 
15.1. 25 M O.D. -J-37 -J.12 -3.)7 -3.)7 It 

o.s. -J.62 -3.12 -3-37 -3.37 It 

L.L. 26 M O.D. -·· .87 - .)7 - .87 - .2.5 II 

o.s. - .,50 - .J7 - .87 - • 75 II 

~.R. 26 Iv! o.n. + .62 +1.00 pl + .jO " o.s. + .62 +1.00 pl + .25 tt 

1'0'l'A1: 2.5 FEI'ii\LE TOTAL: 8 :Dft..ALE TOTAL: 17 



It 
-~·ti~ IUL !fl.:. · s v:r -~ali:w:r:t,. .'" 

II 

II 
,.._ -·· 22 . , ...... 

II 

II 

.. .:.lA2.<2.. ;, .... -.. - \ . 

+ . 25 
- s±' .~ .., ?_5 II 

T - • &. - . ~ 

1t~:~st'· ~~:-~· ~···· ~a~- ~' .. ~~~~~~~~---~~~Et~· ·~-~·~~~. 9~~~z~-~~-~~~,·~~~._~. ~~~~~~--~- ~~~-~~·1~~·· ·~~~~~·~·~··"·~·_.,.,-~ .. ~1·=~o~-- ·~o~--~···~·~·~-~~~~,fi~. ~-~~ .. ~~~ 
~ 12 .~ - . 62 . 62 

·=r:s'".""!:_i"7""'""'~-"l2~5'1!BY,....·"'·"""·"'~"'· ~J :'"' ___ """':fil~~-"'i"~..:,.:..:Z~~~~ .._,...,,.-~. ,... "":'-,~,..,P,~tJ,..~,..,,.I"*<'<-:c"'"'"'"' .. i.%,.. :""'"''"'~J2~J.~, .,,.,,.,.. "'""'' ,.,~::~ • ....,:~~~~~;:"""' .,. "''"'"""'""""il[il;'-li'HI: .. .,.,...,...,~I!"::!"•o-:-.,.""'. '"'"""~·-
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~!f .. S,. 

~Jj B.s. z5 

'"'* · · ·~ •• I L.s. 

'i.""s' .... ? ., ... 
rl . • -0 

qt 

.,.~ w ....:t-.,, • ~Q.., u 1 ~'' . .-

-1. 75 
. • "7• ,,'Z 5 

pl 
. t .. JZ 
-2.J7 

_jl(f 

.. 2 .25 
-~----

. -2. 6Z I 

+ . 62 - . 'J? 

not taken 
II 

z;;¢..,aJIZ7IiJ!'!!!IIf _ 211i:J:IJ•t ,_.t!!!i"4il: 

- 2.2,5 
of! r=1r00wr.r ...... ~ 

... · 75 

-2.62 
-~,., --- ,.so 

Is :;!;I iliA-

II 

'11 
tl 

II 
r it•,•• ..:~ 

11 -
II 

s/ 

II .. .. !! !t' tl~P 

II 

r t ~ .• l!i - 'IW#h 

-· ~ 
taken .. 

· g;g:,. -:. = ~~ ' t.l:!o·~-"'~~~,~ .. ·-..... -....... ., .... ..:::. .... ,A_ :~· ~..~~gr.. .......... __ , .... __ ........ ::-~:.. ...... :,.4~"'·"';~-....................... , ...... -... -; .. o-···· ............... ..,,._ .... -jooj"" .... .. 

.• s~:.. --.; .. ~-ro~~ = 1":S ·'-.. ia.z. 

.75 

Y¥4 it .1 . co ... - --t~ " 
MALE 'l'OTAL : 1 0 



NAME AGE SEX EYE 14 17 flA RG cc 
f.-1.0. 24 F O.D. -2.75 -2.62 -3.37 - 2.2;5 not taken 

o.s. -2.37 ~ -1.82 -2.62 -2.00 " J.o. 26 M o.n. + .3$ +1.00 pl + .25 pl 
o.s. + .62 +1.00 pl + .25 pl 

R.O. 24 ~~ o.n. - .25 + .25 - .25 not taken not taken 
o.s. - .25 • .12 - .37 II II 

c.o. 25 F o.n. +1.12 +1.75 +1.00 + .62 tt 

o.s. +1.00 +1.7,2 +1.00 pl II 

J.O. 25 M O,D. -1.37 -1.00 -1.50 ~1.87 " o.s. - 75 ... - ·JZ - .8z - .wz n 
C.M. 25 F O.D,. + '37 + . 25 pl pl II 

o.s. + .25 pl - .2,2 - .12 II 

N.rvr. 26 F O.D. -5.62 -4.25 -LJ.. 75 not .taken n 

o.s. -5 ~ 2:5 - .62 -1-r. 12 II II 

o.n. +1. 12 +1. 7 +1.37 +1.00 II 

o.s. +1.50 +2.25 +1.75 +1.37 It 

J.!1. 25 F O.D. -5.oo -4.(5 -4.50 -5. 00 It 

o.s. -4. 50 -3.75 -5.00 - 4.25 II 

C'. }q. 24 F o.n. -3.12 -2.87 -3-37 -2.87 f,i 

o.s. - 4.37 -3.87 -4.37 -3.87 II 

n.M. 23 P' o.n. +-:12 pi - . 

• 2,5 .so " - -o.s. + .25 + . 75 + .50 - .25 If 

M.I•1. 25 F o.n. -1.75 - .62 -1.b2 -1.87 II 

o.s. -1.87 - • .50 -1 • .50 -1.87 tl 

J .:t-1. 2.5 M o.n. + .2.5 + .87 + .37 .12 " -o.s. + .25 + .75 + .25 pl II 

C.M. 26 M O.D. -1. 62 -1 • 7.5 -2.00 -1.75 o.s. 1.17 -1 , 62 -t.8Z -1 .. 62 
It 

P.:H .. 26 M ·O.]), -1.00 -1 .37 - 2.12 no·t taken ,o.s. - .. 75 -1.25 -2.00 II II 

R~M . 25 M o.f1,. -3~87 -3.00 -3.75 -3.50 It 

a.s. -1. 00 -1.75 -2.50 -2.2 5 II 

R.:t-1. 26 M o.n. pl + .25 - .25 + .2.5 II 

0-.$. pl + .25 - .25 w 11 

B.l1. 2.5 F o.o. ... . 62 - .)7 - .87 -1.00 II 

c.s. - ' 75" - .62 -1.12 -1. 25 ' B.N. 24 }1 o.n. -3.87 -3.87 -3.87 -4.2.5 II 

o.s. -2.37 - 2. 25 -2.25 -2. 25 " H.N. 26 M C.. D. -1/25 -2.12 -2.62 -2.00 " c.s. -1.2,2 -2.00 -2.50 - 2.00 n 

T.s. 25 }I o.D. -5.75 -5.2.5 -5.50 -5.2.5 II 

o.s. -5.2~ -_2.00 -,2.2;2 -2.00 II 

B.s. 25 F O.D. + .,50 + .,50 pl + .12 tt 

o.s. + .12 + .37 - .1 2 pl tt 

b.s. 24 M' o.D. -2.00 ""':2.25 - 1. ?.5 n 
o.s. -t·75 -4.00 -3.87 II 

T.T. 24 M - .oo -6.50 -6.50 " -4. 62 -5.12 - .oo It 

-2.7 -3.25 - 3.75 -3.7.5 
o.s. -1.87 -2.]7 -2.00 -1.12 

TOTAL: 25 FEMALE TOTA1 : 11 IV .tALE TOTAL: 14 





NAME AGE SEX EYE #4- f7. f7A RG cc 
F .• B. 25 %1£ o.n .. - . 12 + .25 - -.25 + .62 + .1 2 

o.s. - .12 + .,20 ;el + • 72 + .12 
B. B. 24 F O.D. -2.75 -2.)7 -2.87 -2.75 not taken 

o.s. -3.25 -2.87 -).')7 -).2:2 II 

J.D. 24 F O~D. +1.00 +1.2.5 + .75 - ·37 o.s. +1.2 +1.62 +1.12 
F O.D. -1.7.5 -1.75 ... 2~ 2.5 

o.s. -2.00 -1.75 -2.25 ... z!gS- ~ 'II 

P.D. z6 f o.n. - .jO - .25 - .50 - • 2 1i 
o.s. - .50 + .12 - .12 - .75 II 

w.n. 24 M O.D. -1.50 + .87 + . fi + .25 " o.s. + .so + .75 pl + 42 u 
26 ~-G.D. F o.n. +1.25 +1.50 +1 .2.5 +1.45 

o.s. +1.22 +1.2,2 +1.00 +1.2,2 
P.D. 24 F o:-n. - .12 + -37 + .12 pl 

o.s. + .12 + .2,2 pl - .25 II 

R.D. 25 M o.n·. + .J7 +1.50 +1.00 + .50 II 

o."S. +1.25 +1.2.5 + • 7.5 + .37 It 

C.D. 26 F o.n. - .62 pl - .so - .25 tl 

o.s. - .2,2 - .12 - .62 - .so " 
A.D. 24 F O.D. -J.J7 -2.75 -3.25 -2.~¥ II 

o.s. -2.7.2 ._ -2._20 -;.oo ..=b.20 It 

D.D. 25 11 O.D. - • .50 pl - .so - .7.5 fl 

o.s. - .50 £1 -~0 - .,20 11 

D.D. 25 F O.D. - .so + .25 - .50 - • 75 II 

o.s. -.~. + .2) - .,iQ_ __ --~87 I!' 

24 -V.D. F o.n. -1.,)7 -1.62' -2.12 -2.12 it 

o.s. -1.50 -1.50 -2~,00 - .1. 00 u 
A. E. 24 F O.D. + .87 +1.00 + .2.5 + • 75 - ~-J -n- -· 

o.s. + .87 +1 •. :rz + .62 + .87 " C.E. 26 M O.D. -7.50 -7.75 -8.00 -7.12 It 

o.s. -7.87 -8 • .50 -8.'/5 -8.60 tt 

E.E. 26 F O.D. - .12 pl - .2.5 - .87 II 

o.s. - .12 pl - .2,5 - ·22 II -D.V. 2.5 M O.D. pl + .2.5 - .25 Pl - • 2.5 
o.s. r;l ~0 pl + .25 F_l 

S.F. 24 F ().D. - .?.5 + .12 - .J? -1.00 -1. 2.5 
o.s. - .87 + .12 - ·JZ -1.00 -1.2,5 

M.F. 24 M" - O.D~ -2 • .50 -2.00 -2.50 -2.2.5 not · taken 
o.s. -1. 7~ -1 .. :;2! -1_.87 -1.62 It 

J.F. 26 11 o.n. pl + .2.5 pl - .12 II 

o.s. _El + .2,2 ul - .12 II 

J.F. 2.5 F O.D. + .12 +1.00 + .so - -37 II 

o.s. + • 2Z +1.1.? + .62 - .12 II 

H.F. 26 !VI O.D. - .2.5 pl - .so - .2.5 " o.s. pl - .12 - .62 - .12 It 

M.F. 26 F O.D. - .62 - .12 - .62 - .87 tt 

o.s. - .62 - .25 - .75 - .87 " C.F. 26 F O.D. -2.87 -2.7.5 -).00 -2.87 II 

o.s. -2.12 -2.25 -2.50 -2.50 II 

TOTAL: 25 F'ENALE TOTAL : 16 lflALE TOTAL : 9 



NANE AGE 

F 

J.D. 25 11 

c .. n. 26 M 

G.H. 26 

M.R. 24 F 

O.D. - 1.25 -1.00 -1.25 -2.2S 
o.s. - 2.j0 ::.'·22 ... 1.SO - 1.SO 
O.D. P1 - .25 -,.so - .37 
o.s. +1. 50 +1.12 + .87 + -75 

cc 
-1.50 
-2.25 
not tak®n 

II 

It 

It 

o.s. + .25 + .75 + .2,5 - .so It 

O.D. + .2.5 + .25 - .25 pl " 
o.s. + .25 + .25 - .2) pl u 
O.D. + .50 + .8? + .37 - .12 tt 

O.S. + .20 +1.12 + .62 + .so n 
~S.~H~ •• --~2~~.---=F-. --~O~.D~.---1~.~2~5-----~.~S~0-----~1~.00 --~.7~5~----~~~------

o.s. -1.37 - -37 - .87 - .87 u 
D.H. 26 M O.D. - .25 - .25 - .50 - .,50 11 

O.S. - .62 - . ,50 - • 75.._. - .62 II 

L.H. 24 M O.D. -1. 2 - .87 -1.37 -1.12 II 

0.8. -1.7,5 - .7,5 -1.2,5 -1.,50 II 

T.H. 26 M O.D. - .2.5 + .7S + .50 - .SO -1.SO 
·~~~~~=---~O.~S-. __ ~P~~-----·--·~75~--~+~.5~0~----~·6~2~-----~1.~6~2 ____ __ 
T.H. 25 F O.p. - .12 - .37 - .~2 - .25 - .SO 

B. i:r:- 2.5 

A.H. 24 

J.H. 24 

J .H. "24 

F 

F 

.M 

F 

o.s. +.so + .25 pl ;el - .12 
. O.D. -3.2S -2. 7.5 -3.25 -3.12 not taken-
0. s. -z. 7~2---.,.;;.2:;-:: • ...,.2.,.0 _ __ -.,...3:.:.•.,._,00~· ------=3~· o...,o:=,.-_..;::n:.;:;.ot.;..,,..;t;;:.:a.;.;:.ke;:;:;n::,._.. 
O. D.· +1 .J7 +1.37 + .87 + .87 " 
o.s. +2 .. 12 +z.~z +1.87 +2.oo 
O.D. '+ ~50 + •7S pl + .50 
o.s. + .?2 + .75 pl + .25 
O.D. -1.37 pl - .75 -1.00 

II 

u 
II 

o.s. -1.22 + •. 22 .: ·20 -1.1~2:---_ __....,.", ----
M O.D. +1.25 +1.SO +1.25 +"72.5 11 

Q.S, + .87 +1.62 +1.J7 + .62 II 

~G~. H~.--=24,..----=M-::---·o. D. - • 7 5 - • SO -1 • 00 ---::r:-2s tt 

Q.S. - •Z5 - .7,5 -1.2,2 ~1.37 II 

N.H. 24 F O.D. - .8? - • 2 -1.12 -1.2S 11 

~---::"'1:----::~~o..=..:. s=-=· ·~"'"1.;..: .• ""=2~5---~~·8=-7=----·-.1. J7 -1 • 2 2 " 
J".rr. z4 F o •. D. + ... 75 + .7s pl pl " 

o •. s +1 • oo +1. oo + • 2;l _ -.±. . 37 " 
C. H. 26 .F O.D. pl + .so ·pl pl - .12 
~:----,::-;:---=-~--:::o.:::..:. s;::-;·---·~Z::'S2.~--···-+...;.~2,..:,o __ -...-~p.:;.CL __ .,..,..... ~pl~----;..· 3.::..,?..._,_ __ 
A.A. 24 F O.D. - ~75 - .75 -1.2S +1.45 not taken 
=---~~--~--~o~.s~·~-...;·~5~0~--+~·~2~5 ___ - .25 ~--~·~·------
M.A. 25 M O.D. - .87 - .87 -1.12 -1.00 II 

o.s. -1.oo - .8z -1.12 -1.12 11 

A.A. 24 F O.D. + • 75 pl + .25 ·--- 11:.-------

0.S. . 0 - _.2 Dl It 

: 19 FiALE TOTAL: 1 ~· 



R.B .. 24 

F -5.62 - - -6.12 +5 ~ .3? 11 

-~ 

- _5 •. 6-2 -6.12_~- +6 .12 11 

TOTAL : 8 l'clii.LE TO'fAL: It 



11 "~b 

o;r--1.oo 

M .• 'l. 

TOTAL: 25 

- • - . ~ -f.25 
;on ~ · a ~- ... '-' ...,.~-...,;;.*.;;.,..~ .;'"' :r3j_,_,.;,:-J..t2,~ iloo•• · ., '"' 

- • - · - • y - • 37 no · taken 

14 MALE TOTAL: 11 

, l'l!o 

Jzthr'.j,,2~ .1~il'~l 
not taken 

II 



QME AGlii 5El, EYE ~ JJn NIA. rn m.. c~ 
' E. . - .t . " t H a . . T . t l.-- _· _1 _t f. ~~~. . (It ' 1 ~ i . ~ ~ .,. ~- -e -~ . kl 

... 

1! v:yat -~ w 

11 

F ~- R. . ~u~: ~~~ ~ 1Z r:;::r37 Ul I n .~:-; i 91 1-:-:1?-
"N •. R • ., ~ 25 -· i~-~~.ts::u!-"~~~- -::;'1~t- -:J:g~· ..... J ·. :;:i~ ~--·, .. ~~ 

II 

II 

II --
I i •• I 1 

en -
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-
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m 
' . £ j Ill!! 

. -- iii .. ll!l .. ., --

... _5 .•. 00 

O.D. - .3.3? .. ) ... '?5 -).?5 

-4.25 
.,4 jCl !H 
-4 .. 25 
.A.a:z_ -

-.s ... ~.s . . -
24 F 

M.T. 26 F 
... O::.,~'t .,;a.~ · ... · r - .4. 62 -~· .. 6,2 

·O.D. +1 .. 12 + .8( + .37 +1 ~oo 

not taken 
It 

"' -
It 

~ .... - :i I! o • _s t-.*1 D.O.- .... tJ., CO~ ·-
0 :o. - .t2 ·+1.00 * .62- '- !. a M . 

C. R. 25 . • 25 " 
rt '*_- .., - ( 9" ·5:~· ~TA 5Q trz +1. 12 

O.D . ... . 75 - .25 

+ .so 
k MMJt .6.2 r t .12. • ., " -· 

F - ~?5 - .75 - .25 

c.w. Z6 
2 -w.w. 2.5 

H .. W. 25 
jl:i; _ !I 

w.w. 24 

F 
.. 

o.s .. ..... ,aS- il"' _.32 .. az - .:z _, JJW-
-1.00 
::.-1..7.5 
·- .. 25 • > 10 - • 50 + .. 2.5 - • 50 

0: s. - ... !;:i ·ot:_.2~ - • .a..,70 -. pl 

o. I + . 12 + . 37 - o1;2 + .1.2 

R.W. 
o.s. ± _.j'2 ti + 19 - . :1 - _ _.. 2 

:ili&zrprz(p·_~, l!!ii!!5&- -..:_, ... lr.':C. - -- jZa!lllj: _- _z&>. -.. ...._ P'l ~ 
2.6 t -5.1i . - 5 .. 12 -.5.62 -5.62 

o_...,s. :.1L.ca'2' - il-.. li.Q -.;.lf:.25 _-S,OQ. 
J.W. 24 M (J .. ~D. +-.:)7 +=-:75 - + .50 + .50 

_o.s. t ... J2 :t,.,.Zi .. t. .,_5o . ... _ ..t ~so 
:a.·r. 26 
. - .. ,-
s.w. 2'4 

llllif 

D. W. 26 
.. _I _ -L.~f. 24 

F .. . ·• + .12 + • .50 pl pl 
,.. ..&· 8• 1"' ... 65 t . soH - .1:1 _ .... ... ~, 

~·· q . ... . 
J .V. 2_5. M 

J. vl. 26 F 

R.W. - 2S a .• rs. -· .. 12 ·4 +1 .. tr · ~~· ·w ;I 

s.w. ~5 - o. s. - • ~ + .• 8? ... .12 o.:e. - P · · +-:'73 PI . ....._. 
O.,S. + .12 +1 ... Q_O _ . ·+ .25 

rw - . , r. 
tt.W. Z<+ 

o.s. -2.00 • .-t.75 ... 2 .. 00 -2.25 
O.D. ~j .• "~o - #. 00 '1.30 .. 4'). 7S 
o.s. -+-2 . 37 +2.87 +2.J7 +2.37 

t : o.:u .... :S1 - ~- ..• -;.1 - - .·ez .: ~ ?3 
o.s. - .62 - .12 - .37 -1.25 

= •37 . I 

not taken 

" 

-2~ 00~ 

.... 2&7 
not taken 

II 

"' II 

:.:1.62 
.-.t .. z2 . 
not taken 

n 
na r 

-4.,50 
-4.00 

IJ!]I¥!M! V llf I L$ , . 

not taken 
It 

-
" if 
II 

• 

" II 
II 

-l~ ,2 - .~ 

-2.12 

... 

-

:w - ~ • I k __ EJ ilsp t l J ls: ; u 

E.w. 24 F 

G:. W.. 26 M •11• _, .; 12 + .. c2 +· .12 - • 62.' 
o.s ... t .. 59 ' . -..:f::l-.,92 - . .t • so .... ~2 
g•"Do +1.,00 +1 .. 12 + - 5~ I + 0 "J? 
. • $~ ... ·£ - +j, 2.0 - . + ·17 . . - t 25. 

TOTAL : 25 1 lli.LE TOTAL : 10 MALE TOTAL: '15 

not taken 
II 

- .so 
.. .,45 
- . 'J? 

-
.. .. E! "i .. 



NANE EYE # l} #7 1t7A RG cc 
J .R. o .. n. - . ,50 - . 25 -· .50 pl " o.s . ... . 25 - ;5Q - .25 - • 50 II 

.• F . R. 26 M O.D .. .. . 50 . .. . 25 .. 1 . 00 -1. 00 It 

o.s. - -~5 - • )0 -l . i2 -L25 
lot . 5 . 26 F o .. D •. .. 2.~2 -2.37 .. 2.87 •3. 25 II 

o.s. -.2.J7 -2.25 - 2.75 ... 3.12 tl 

G.s. 24- M o.n. + 12 +l . l2 + ,12 + . 12 It 
-o.s . + . 2,2 + ·~5 - .25 - . 25 II 

t.s. 25 O.D. - . 50 - • 2. -1 .12 not taken II 

,o.s. - ·JZ - .17 - .87 II il 

:R:S ~4 }1 O. D. - .75 - . 25 - .75 - • 75 
o.s. - .zj + . 22, -· •. 25 - .25 • 

B •. s. 25 :M o .. n. + .25 + .. ?5 + .2,5 + .50 II 

o.s. + . 87 + . 75 + .• 25 + .25 IJ 

tl .. s. 26 F O. D •. +1.37 squint II 

o.s. + .87 +1. 7t: +I. 0 II 

F O.D. +1. 2 +2.12 + .75 + .50 o.s. +1.37 +2.g7 +1,00 + '~2 
L.P. 24 .B? 

• ! 

F O.D. + + • 2 + . 37 not t aken 
o.s. + .25 + .75 + .25 +_.50 II 

l·I. s. 24 F O.D. +1.00 +1.75 +1.00 p1 II 

o.s. +1.00 +1 .75 +1. 00 pl 
t?.s. ·as M' o.n. -'T. 50 - ..50 -l 25 -2.50 II 

o.s. -1.00 - .12 - .87 -2.12 II 

M.s. 25 F O.D. ~2.15"2 r.2.37 - 2. 62 
. 

It -3.12 -o.s. + .50 + . )7 + .12 + • :17 II 

M.s. 24 F O.D. :+1.12 +1.50 +. 75 + .50 ·n 
o.s. +1.00 +1.50 + -72 - .2c:: II 

n.w. 26 M O.D .. + . 25 + .25 p1 p1 n 
o.s. - . 25 + .12 - .12 - .37 tl 

D.vl. 2L~ F O.D. - .56 + .37 - .12 - .12 II 

o.s. - .12 + .50 p1 pl It 

R.W. 25 F o.b. +1.25 +1.)0 +l.OO + .87 + .75 
o.s. +1.25 +1.62 +1.12 + .87 + .62 

1"1. !;/. 26 F O.D~ - .12 + . 62 - .37 - .12 not taken 
o.s. - .62 + .}7 - .62 - • 37 II 

M.W. 2'b 1l' O.D. -l.-37 - • 75 -1.00 -1. 25 l1 

o.s. -2.00 - .62 - .87 -1.12 II 

E.b. 24 F o.n. -1.00 - • 75 -1.25 -1.12 R 

o.s. -1.25 -1.00 -1.,50 -1.20 n 
J.D. 24 M o.n. - • 75 - -37 - .87 - .87 It 

o.s. -1.50 - .75 -1.25 -1.25 II 

R.R. 26 M o.D. + .2:5 + • 75 pl + .25 " o_._?~ + .25 + ·75 :o1 + .2 It 

-1.Z.5 -1.12 -1.12 o.,s. - 2.12 -1.00 -1.75 -1.87 -1.87 
B.'T. 25 M o.n. - . ?3 - .12 - .87 - .87 not taken 

o.s. + . 25 + .50 - .25 -1.25 It 

D.T. 24 M o.D. + . 2,5 + .87 + ·37 + .12 " o.s. + . 25 + .87 + ·37 + .12 u 

TOTAL: 25 F - IALE TOTAL: 12 HALE TOTAL: 13 



N..iUVlE A.GE SEX E.'YE #4 rn j7A RG cc 
B. H. 24 r.1 O.D. + .?5 + .87 + .62 + .50 not taken 

o.s. .,. . 62 +1.12 + .87 + .50 .. 
C.H. 24 M o.n. + .1·2 +1.2.5 + o50 pl tl 

o.s. 'OJ. +1.12 + ·21 pl It 

24 
a; 

-3.62 J.H. F o.o. ... J.75 -4.12 - lJ.,2.5 -3.87 
o.s. - 3.?5 -).37 -).87 -3.[5 -3.87 

R.H. 2S 1-1 O.D. -1 .00 - .7S -1.2S -1~00 -1 • .50 
o.s. ;..1.00 - ·2.2 -1.2,2 -1.12 -1.62 

J.H. 2.5 z,r O.D. + .7S + .87 + ·37 + ~ 12 not taken 
o.s. +1.00 +1.12 + .62 <·+. ~62 It 

S.H. 24 F o.n. -4.37 -3.87 - 4.37 -3.87 II 

o.s. -4.00 -3.87 -4.37 -4.12 tt 

R.H. 26 M o.n. - .37 + .;7 - .;7 pl " o.s. pl + .2,2 - .so + .zs it 

L.I. 26 F O.D. -1.12 -1.00 -1.SO -1 • .50 n 

o.s. .:.1.00 - .75 -1.2,5 -1.62 It 

B.c. 24 M O.D. pl + .37 + .12 - .so II 

o.s. - .2,2 + ~.2.2 pl - .'7.5 It 

c.J. 24 F o.p. -1.00 - • 7.5 .:1.00 -1.00 tl 

o.s. -1.50 - -~5 -1.00 -1.00 It 

A .. J. 24 F. o.n. -1.00 - • 2 - .87 -1.12 II 

o.s. -1.00 - iio - .?,2 - ·~? 
It 

TOTAL: 11 FEMAI:E 'ror: 5 MAr TO'.rAI:: 6 

TOTAL NU}ffiER OF PATI~\JTS : ..21Q TOTAL NUMBER OF J1YES : 1 014 

TOTAL NUNBER OF FEMALES: ZJl TOTAL NU.1:1BEE OF LEFT El~S : ...2Q1 

TOTAL NUI1BER OF MALES : _?12. TOTAL Nill1BER OF RIGHT EXES : 507 

TOTAL NtnvffiER OF l1ALES RIGHT EXES: 278 TOTAL NUMBER OF l!iA.LES LEFT EYES: ~ 

TOTAL NUI-t!BER OF FEMALES RI GHT EYES : 229 TOTAL NUI>1BER OF FEr-tALES LEFT EYES : ~ 

TOTAL NU1>1BER OF MALE EYES ..22.i._ TOTAL NUMBER OF FEtvlALE EYES 4S9 

TOTAL Nffi1BER OF BLIND EYES 6 

FID1ALE BLIND EYES: 
NAHE AGE EYE 
B.s. 26 o.n. 
B.K. 25 O.D. 
M.P. 2S O.S. 

F ~ 1ALE REFRACT! ON S UIVJJ:·iAI\Y : 
O.D. O.S. 

EMMETROPES: 1 0 13 

HYPEROPES: 

!"!YOPES: 
TOTAL: 4·59 

81 

1)8 

80 

137 

HALE BLIND EYES: 
NAJ.V.LE AGE EYE 
n.F. 24 o.n. 
B.B. 2S O,S. 
J.s. 2S o.s. 

MALE RJ:!:l~'RACTION StwJ11ARY: 
O.D. O.S. 

EivJliJ.ETRO PES : 18 1 7 

HYPEROPES: 

:flYOPES: 
TOTAL: SS5 

88 

172 

86 

174 



AVERAGE REFR.ACTIVE · R AS _ TAKEN FROM_ THE ,f±, . 17, f ZAt RG, cc. 

FE!1A.LE AVERAGE: 
O.D. o.s. o.n. o.s. O.D. o.s. 

PL.iu~O 10 13 - . 12 8 10 -J.JY. 1 0 
+ .12 13 14 - . 2.5 10 7 - ) .. ) 0 2 1 
+ .25 11 8 - .;n 9 13 - 3. 62. 0 2 
+ .]7 1!} 11 - .:so 13 11 -3.75 3 1 
+ • .so 10 9 - .62 8 9 -3.87 1 1 
+ .62 5 9 - . ?5 4 4 -4.00 0 1 
+ .75 4 5 - .87 3 6 -4.12 1 1 
+ .87 4 8 -1.00 :s 5 · -4.25 1 0 
+1.00 6 3 -1.12 5 5 - 1+-37 0 1 
+1.12 3 ~ -1.25 5 6 -4.50 1 2 
+1.25 3 3 -1.37 2 4 -4.62 2 2 
+1.37 1 2 -1.50 s 7 -4.75 1 1 
+1.50 0 1 -1.62 3 0 -4.87 1 1 
+1.62 1 0 -1.75 2 0 -.5.12 1 0 
+1.87 0 1 -1.87 3 4 -.5.37 1 1 
+2.12 0 1 -2.00 lj- 1 -5. 50 1 2 
+2.2.5 1 0 -2.12 3 0 -.5.62 3 0 
+2.62 1 1 -2.2.5 0 1 -5.75 1 0 
+2.?5 1 0 - 2.37 2 4 -5.87 0 1 
+2.87 0 1 -2.50 4 4 -6.00 1 2 
+3.00 0 1 -2.62 2 2 -6.25 1 1 
af'-L~.62 1 0 -2.75 5 2 -6.37 0 1 
+l¥.87 0 1 -2.87 8 2 -7.87 0 1 
+?.37 0 1 -3.00 3 1 -8.25 1 0 

88 93 -3.12 1 3 -8. 62 0 1 
-3.25 0 2 21+ 24 

TOTAL FE!1ALE EYESk, 117 113 
O.D. = 229 o.s. = 2~0 

FREQUENCY SISTHIBU'l'ION GRAPH OF THE F'ENALES RIGHT EYE 
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FREQUENCY DISTRIBUTION GRltPH OF THE Fl!lt'IALES LEFT EYE 

~ 
L.) ...;: I.!., 6 ' '-'.. ....!.~ <0 -.:... I I l ' I I 

N: N.. ' I '-J I t I I I I 10'1. 
!l r{ 0 N. 1'1 ·- ~ ~ ..., <'{ rj, .... • ('I. N r{ "' ·~ -s. N ~ 

~ ..... 
"""' 

N -.!! - .... . ._ 
~ 

+ ~ ~ t -:: . ....... ... . .... ; N "i rv) ~ ...;; ....... ~ ~ .,j. ..J.. . ...... ....... I· I ..;. Q_ I I I I I l I I I I 

FREQUENCY DISTRIBUTION DATA ON FEIVlALES IN ONE.,. HALl<" DIOPTER STEPS 

O.D. o.s. o.n. o.s. 
plano to + .so 57 .55 -2.12 to -2 • .50 9 9 
+ .62 to +1.00 19 25 -2.62 to -3.00 18 7 
+1.12 to +1 • .50 7 6 -3.12 to - 3 • .50 4 6 
+1.62 t o +2.00 1 1 -3.62 4 ... o -'·4-.00 t.j. 5 
+2.12 to +2.50 1 1 -4.12 to -L~.so 3 4 
+2.62 to +J.OO 2 3 -L}.62 to -s.oo 4 Lr 
+li-.62 to +5.00 1 1 -.5.12 to -5 .. .50 3 ':{ 

./ 

+7.12 to +7.50 0 1 -.5.62 to -6.00 5 3 - .12 to - .so 1+0 41 -6.12 to -6.50 1 2 
- .62 to -1.00 20 24 -7.62 to -8.00 0 1 
-1.12 to -1 • .50 17 22 -8.12 to -8.50 1 0 
-1.62 to -2.00 12 * -8.62 to -9.00 0 1 

"T?? 52 1+5 

'rO'I'AL OF .F~El.v'lALE EYES : o •. n. = 229 o.s. = 230 



.AV rRAGE REFRACTIVE ERROR AS TAKEN FROM THE #4, 1'7 t #7A, RG, Al~D cc. 
" 

\LE ii.VERAGE : 
O.D. o.s. O.D. o.s. O.D. o.s. 

PLA!·O 18 17 - .12 8 17 -3.62 1 2 
+ .1 2 12 16 - .25 12 9 -3.75 2 1 
+ . 25 8 14 - .37 8 4 -3.87 1 3 
+ ... 37 17 11 - .50 11 5 _lf-. 00 2 0 ... •. so 14 17 - .62 9 9 -4.12 2 3 
+ . 62 10 7 - • 75 10 14 -4.37 3 1 
+ -75 8 4 - .87 3 4 -4.50 2 2 
+ .87 5 6 -1.00 8 10 -4.62 1 2 
+1.00 !. 2 3 -1.12 7 6 -4.75 1 3 
+1.12 3 1 -1.25 5 10 -4.87 0 3 
+1.25 1 1 -1.37 4 3 -5. i12 1 2 
+1.37 1 1 -1.50 5 3 r:. 25 -::J· 1 1 
+1.7.5 0 1 -1.62 5 3 -5.37 3 1 
+2.25 1 1 -1.7.5 .5 2 -.5 • .50 1 1 
+2.37 J 1 0 -1.87 4 7 -,5. 62 1 0 
+2 .. 7.5 1 0 -2.00 8 8 -.5.'?5 0 1 
+3.3'7 0 1 -2.12 3 3 -.5. 81 3 2 
+).62 i 1 0 -2.25 3 1 -6.12 0 1 
+3.87 1 0 -2.37 4' 3 -6.2.5 0 1 
+4.62 0 1 -2 • .50 2 7 -6.)7 0 1 
+4.75 1 0 -2.62 J 2 -6._50 1 0 
+.5.12 0 1 -2.75 2 1 -6.75 2 1 
+5.2.5 1 0 ~2.87 1 3 -7.12 1 0 

'1'5"b" 103 -3.00 2 0 -7~37 0 1 
-3.12 1 0 -7.62 2 0 

TOTAL EYES: -3.2.5 1 J -8.2.5 0 1 
-3-37 3 ·: 1 -9.00 1 0 

O.D. = 278 -3 • .50 2 1 -9.81 0 1 
139 - -10.2.5 t 0 139 ............. o.s. = 277 JJ 3.5 

li'REQUENCY DISTP--IBUTION GRAPH OF THE HALES RIGHT EYE 

' o I 



FREQUENCY DISTRIBUTION GRAPH OF' nm l'lALES LEFT E 

FREQUENCY DISTRIBUTION DATA 0 - lMLES IN ONE-HALF DIOPTER S'I'EPS 

, .. · .. . o.n. ' .o.s. O.D. o.s. 
plano to · + •• J;O 69 75 -2.12 to -2.50 12 14 
+ .62 to +1.00 25 20 -2.62 to -).00 8 6 
+1.12 to +1.50 5 3 -).12 to -).50 7 I=; 

-' 
+1.62 to +2.00 0 1 -).62 to -1+.00 6 6 
+2.12 to +2.50 1 1 -4.12 to -4.50 7 6 
+2.62 to +).00 2 0 -4.62 to -5.00 2 s 
+).12 to +).50 0 1 -5.12 to -5.50 6 5 
+). 62 to +lf.. 00 2 0 -5.62 to -6.00 '+ 3 
+4.12 to +4.50 0 0 -6.12 to -6.50 1 3 
+4.62 to +5.00 1 1 -6.62 to -7.00 2 1 
+5.12 to +5.50 1 1 -7.12 to -7.50 1 1 
- .12 to - .50 39 35 -7.62 to -8.00 2 0 
- .62 to -1.00 30 37 -8.12 to -8.50 0 1 
-1.12 to -1.50 21 22 -8.62 to -9.00 1 0 
-1.62 to -2.00 · 22 20 -9.62 to -10.25 1 1 

218 217 6o bD 

TOTJU, OF Yl.A.LE EYES: O.D. = 278 o.s. = 277 



o.n ... 
+ .12 to + •• 50 98 
+ .62 to +1.00 44 
+1 • 12 to +1. 50 12 
+1.62 to +2.00 1 
+2.12 to +2.50 2 
+2.62 to +3.00 4 
+3.12 to +3.50 0 
+3.62 to +4.00 2 
+4.12 to +4.50 0 
+4-.62 to +5. 00 2 
+5.12 to +5.50 1 
+7.12 to +7.50 0 
plano to - .50 107 
- .62 to -1.00 50 
-1.12 to -1.50 38 
-1.62 to -2.00 Jl.t-
-2.12 to -2.50 21 

o.s. 
100 
45 
9 
2 
2 
3 
1 
0 
0 
2 
1 
1 

106 
61 
44 
25 
23 

o.n. o.s. 
-2. 62 to - J. 00 26 1 J 
-J. 12 to -3. 50 11 11 
-3.62 to ~~.09 10 11 
-!J,.1Z to -4 • .50 10 10 
-4.62 to -.5.00 6 12 
-5.12 to -5.50 9 8 
-5.62 to -6.00 9 6 
-6.12 "i;o -6.50 2 5 
-6.62 to -7.00 2 1 
-7.12 to -7.50 1 1 
-7.62 to -B•oo 2 1 
-8.12 to -8~50 1 1 
-8. 62 to -9.00 1 1 
-9.62 to -10.25 1 1 
TOTAL : 507 .507 
TOTAL NUJ.'!BER OF EY:b::S::: 507 + 507 
TOTAL = 1014 EYES 



~REQUEN(;Y _DISTRIBUTION GRAPH 0 THE COMBINED 11ALE Al'W FEl1ALE IUGHT EYES 

OF THE COMBINED l~E AND FEr~ LEFT 1~ES 
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FREQUENCY DISTRIBUTION GR!-~.P!~ , OF THE NALE A.l'lD FEiv'J.ALE RIGHT AND LEFT ~'YES 
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