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INTRODUCTION

This paper i a continuation of a fifth yesr
sptometry thesis entitled "The Study of Physical
Varisbles of o Contsct Lens and its Effect Upon the
Ceontering of the Lens on the Cornea” {actually that
napey wag concerned with the Jevelorment of a vhoto-
graphic technigue to measure centering aspects of a
contact lens on the cornea snd the gathering of data
using thet technique). 1

The lenses used in the study were divided into
two main groups:

Group A

The diasmeter wes $.2mm for all lenses
and the radlus of curvature of the pevipherel

curve was varied in the feollowlng ssven ateps:

1. 9.00mm
2. S 50mm
z2, 1G.00os
4, 10.50mm
S5 11.00mm
&, 1l.50mm
7e 12.25:m

Group B
The radius of curvabture of the poripheral
curve wag held constant et 12.2%9mm and the

dicmeter was varied in the following elight

gteps:
1. 10.2am
Ze 10.0mm
Ao 9o Sm
i, G o Cnum
5: "f,%i&mm
G Q. 2mm

[ ]
o 9, Omm
Py 2 B






In the origipssl peper the lowest valued v was

subjected to an r to 7 transformation to sstablish

confidence limitas.

The lower confidenece linit was

tested for significance with the t test, The t wasa

significant at the 0.0l level, which sinply meana

that the obtaslned r was not duese Lo variable errors

of s&mpling. 4
Group A (p~curve)
Right eye

Vertieal
Hoxizontal

Left eye

Vertical
Horizontal

Group B (Dianeter)
Right eye

Vertical
Horizontul

Left eye

Yertlesnl
Horizontal

« 7166
« 95285

« 82408
« 56578

@ ?819
G141

e 78305
« 99755

Table 1., Correlation coefficients for all pairs

of centering scores.

The group for which the r

value is noted with a single asterisk will be
referred teo as Group X snd the group for which
the r value is noted wlth a deuble asterisk will

be referred to zs Group Y.

The r value can be interpreted as a test of rallas-

bility of the photographic technioue. 2,%,4 In general,






and mean square for trestments by subjects (me AS)

is distribubted as ¥ znd comstitutes a test of signillcance
of the treatzent means. The assunption wes that there

was ne difference in treatzont means., The analysis

shows that this sssumption could not Be rejected at

the 5% level.

The ratio of the me 8 and ms AS is & test of
significunce of the diffsrences bebween subject msans,
The sssumption wes thuat there was no difference between
gsubject meuns. The enalysls shows that this assunption
could not be rejacted ut the 5% level but could be
rejected at the 10% level.

4 biscugsion of the yesults for Group X

A the btrestnont means &8 & group were noet signi-
fleantly different, individual treatment means could not
be tested for significance, However, in an snalysis of
the type uged in this paper the sipnificsnce of the
treatonent mezns cusu be mssked by toco small s dilference
hatween trestments. If thres tresztments had been used
ingtead of 7, the treatment means probably would have
been significant. This could be geasrslized as indicating
that small changes in the radius of curvature have littla
effsct on centering, but larger changes have & small
but significent effect, This generalization cen not be

gxtrapelated to a populatlon, howaver, es 1t is only a



MEAN CENTERING SCORES

FOR AL SURLECTS
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CODED RADI OF P-CLURVE

Fige 1. WHean centoring scores for all subjects foxr each
p-curve radius. The abscissa represents the coded p-curve
radlil and the ordinate the mean centering score for all
subjects. The dashed rectangles enclose mesns that are
gimilar in value.







The ratio of the ms A and o AS was used to Yest
the differences in treatment means. The assugption woes
thet there was no difference between tresctmunt meuns.
The snelysis shows that the asswaption could not be
rejected st the 5% level.

The retio of the mg & and me AS was used to test
the significance of the differences between subject
neans. The sssumrticon that there was wo difference
between the mesns could not be rejected at the 5% level,

£y Discussion of results for Group ¥

The differences in treatment msans probably would
have heon significant if three treatment levels had
been used rathor than eight. The differeaces in means
are "masked” whep the treatments are too similar. Mig. &
shows gll trestment mosns which can be grouped into
three levels alsc. In future studloes one lens might
e used to represent sach group (i.8., lensea 2, 5, and
8)

DIRCUSITON OF RESULIS PDOR GROUPS X AND Y

Variances ars additive and in general the total
varisunce of a distribution of scores can be broken down
into component varisnces. 2,3.4 The total variance for
both Sroup ¥ end Y was very hish. Tor both groups the
variance attributsble to treabuonits and subjeots only

accounted for rouzhily 30% o the tot:l varisnce, The



MEAR CEMTERING SCORES
FOR ALl SUR\E TS
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CODED LENS DIAMETERS

Fig. 2. Hean centering scores for all subjects for esch
lens dismeter. The absecissa represents the coded lens
dismeters ond the ordinate the mean cemtering score for
all subjects. The dushed rectangles enclose means that
are gimilar in value.







11

2+ One person should tzke all pietures.

3, o ensure that théra are no goraneal Changes from
wearing a given lens, "E"-readings should be taken after
sach lens ie worn. This wWould eliminate any "“sequence"
effect,

Black and white negatives should be used pather than
color. This would veduce film end developing costs by
approxinately 90%.

) A proposed experimental desizn

An experiment designed for am ABUD snslysis of
varisnce should be used. This is the ONLY way to isolate
the influence of eaah variable end isolete the inter-
action betwesn any two or three vardiebles.

On the basis of the results of the work im this
paper, ths author would recommend the following combi-
nations of lens variasbles:

Radius of p-curve
10.00mm
11.50mm

Diameter
10,00am

Sebum
8.8mn

Base cuive
Game as flattest central K
+ 500 steepeyr
« 500 flattex

Subjacts

five %'z with cornsal e¢ylindex
betweon zero and 799
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T™his would reguire z total of 13% paidrs of lenses,
but the toital variance comnld he broker down ipteo the
following comvonents:

l. ms pecurve

2. ms dlameter

5. ms base curve

4« w8 subjects

%, ms p-curve by dismetar

6. ms p-curve by bass curve

7. m8 p-gcurve by subjects

8. ms dianeter by base curve

9., mg dismeter by subjects
1C. m3 p-curve by dizmecter by bese curve by

subjects

il. ms p-curve by diasmeter by bage curve
Ze 8 dlamster by baze curve by subject
13, ms p-curve by diameter by subject
14, ms p-curve by base curve by subject
15, ns base curve by subjects

If & thres way snalysis of variance were usad
{subjeete, dlameter and p-curve radius), mesn sguares
for only numbers 1, 2, 4, %, 7: ¢, 13 could bes desig=
nated. Hence, the elfficiency of tho expeyiment is
greetly lacreascd by adding one mors varicble,

SUIMMARY

i

Data from & fifth yewr optometry thesis on a study
of physical varisbles ol & contect lens and thelr effect
cn the ¢entering of the lens on the cormes, were statis-
tically_analyz&aﬁ The physicsl variubles of the contact

lens used ln the original study were as follows: Group

=

¢ the Adlsmeter was held constant and the radius of
curvature of the peripheral curve was changed in seven
steps, Group By the rsedius of the periphersl cuive was
held constant end the diemeter was changed in eight

5Leps.
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1t was shown thut only 30% of the total varismace
gould be attributed to the tresatments snd subjects.

The other 70% was a residual for which the componsnts
could not be isolated. It was proposed thut this
residual misht be designsted interscticn of the dis-
mneter by the rediuvs of the p-curve. If this were in
fact the cese, 70% of the varisnes could be designeted
intersction of p-curve by dismeter.

It was suggested thuot further research should be
done %o refine the photographiec teshnique of measuring
centering. An experimental degizn was propused to enzble
the total vari-nece to be broksn down into all components

by using a four wey znslysis of varlsnce,
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