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Table 2.1: Krumeich Classification of Keratoconus
severity [Km (sim K) thickness spherical Cornea
equivalent

ul =55 =200 Not measurable Central scars

3 54-55 200-400 =-8D No central
scars

2 48-53 H00-500 [-5.-8]D No central
scars

1 =48 =500 k-5 No central
scars
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Results ) gl : Ed

4l @lills 4ok g il 4npal) e line b doadill dp Al Cipe Gzl
A daliia o dels A58 (S5 Al ) agag ade g Adag il

il g ally dghg Al L3AN o A8l .1

b L 8508 2= dgmplall (gall Ao sena (B (gl zoal) Jansgie dad il
e (98 i €558 4015 4k Al 48l de gana b Jass giall®

1 Jsaa p=0 dad Cun Legin Wlian

Independent Samples Test
Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Mean Std. Error
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper

cyl_  Equal variances 1.696 195 6.858 173 000 201563 29390 143553 259572
assumed

Equal variances not 6.654 | 79.975 .000 2.01563 30292 141280 261845
assumed

zoally duhig dal) A5 AN ¢ ABal) bl t student  lad) dami 1 Jsaa

1.814 gyl zal) acssie &l ks il ALy L)) e sane i
Osandl Ao gana (8 Lo gially agiijlie sl Slaa) ala (358 b (S a1y 558

2 Jsaa p = 0.591 4mplall

Independent Samples Test

Levene's Test for Equality of

Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Mean Std. Error
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper

cyl_ Equal variances 1.886 A72 -.538- 152 591 -18519- .34408 -.86499- 49462
assumed

Equal variances not -.682- 52.380 498 -18519- 27141 -72971- .35934
assumed

gl dudag Al A AL A& G A Gl t student JLad) dagii 20 gaa
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Aty 3ac ) 380 5all 2 yall e dal) il dplall (gl degena S Laiy
%12.5 fowiy sac Bl il 5 % 14.8 Aty il sty %72.7

saclall (38 sal) zyall e dual) il dyha s Al 30 jall SLal) de sane Ll
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40
204
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suspect ke

class

g bai s Ao gana IS (ape £358 set 37 ands auy

Chi-Square Tests

Asymp. Sig. (2-
Value Df sided)
Pearson Chi-Square{30.943%* (4 .000
Likelihood Ratio]30.095 4 .000
N of Valid Casesl204

a. 1 cells (11.1%) have expected count less than 5. The
minimum expected count is 3.18.

A g Al LG AL Adde g ¢ jall baadl Chi-Square jLad) 458 3 Jgan
Al ket g dgdag il A Al ALl

dcgana (29 %01.6 daphall (sl de senay (alall (Saie 2gag dpus ClS
4 Jsxx %T4.1 dpdagyaall 408l il de gana (A5 %98 Aok Al 458l

5 Usaa Wilas) b5 P=0 ) cpii chi-square il (§ulas dic

Ay Ly Ay Al Al mpe o CRISH b inslia Caaly,
%94 aic gi5 %97.1 dugyaal) duall paca dadag Al
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class * sisor Crosstabulation

Sisor
.00 1.00 Total
Class Kc Countf 1 48 49
% within class]2.0% 98.0% 100.0%
N Count]126 2 128
% within class|98.4% 1.6% 100.0%
suspect kc Count]7 20 27
% within class|25.9% 74.1% 100.0%
Total Count]134 70 204
% within class|65.7% 34.3% 100.0%

dogara JS B (alall (uSaia i 4 Jgaa

Chi-Square Tests

Asymp. Sig. (2-
Value Df sided)|
Pearson Chi-Square] 167.914° 2 .000]
Likelihood Ratio 201.112 2 .000}
N of Valid Cases 204

a. 0 cells (.0%) have expected count less than 5. The minimum

expected count is 9.26.

Aol aal) 40 4Ble g 7 all hall Chi-Square jLid) 4aii 5 J5ea
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Bar Chart

sisor

M oo
125 100

100

757

Count

a0

257

ke n suspect ko

class
A e ganall (b palal) (uSaie HLEH Lpud] 38 A awy
o) ol kg 2l Al da gy (o AD @
iDle dla o an3 pearson correlation test | laal Gl
Taka s aall Al da s dallaal aglly zall dad G daske
6 Jsaa p=0.007 Lilas) ola <5

Correlations

Level Abscyl
Level  Pearson Correlation|1 308"
Sig. (2-tailed) .007
N|76 76
Abscyl  Pearson Correlation|.308"" 1
Sig. (2-tailed)].007
N|76 76

**. Correlation is significant at the 0.01 level (2-tailed).

@) gally dshg dal) AN daua G A Gl 6J 92>
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daa g saal) Al LAl ol Ak aall A ally ) oSA Alia) dus @
On ilan) ala 5 ans Yy 7 Jsax %30 &Yy %41.6

8Jsia P = 0.205 (s

sex * kc_and_ks Crosstabulation

kc_and_ks

Yes No Total

sex F Count]34 69 103
% within sex}33.0% 67.0% 100.0%

% within kc_and_ks|44.7% 53.9% 50.5%

M Count|42 59 101
% within sex|41.6% 58.4% 100.0%

% within kc_and_ks|55.3% 46.1% 49.5%

Total Count}76 128 204
% within sex}37.3% 62.7% 100.0%
% within kc_and_ks]100.0% 100.0% 100.0%

Ly Aal) LGAIL Qi ) Aag Aal) AiAlL Gyl 58 Agla) Apudl 7 Jg2a

Chi-Square Tests

Asymp. Sig. (2-| Exact Sig. (2- | Exact Sig. (1-

Value Df sided) sided) sided)
Pearson Chi-Square]1.604° 1 205
Continuity Correction®|1.258 1 262
Likelihood Ratio]1.606 1 205
Fisher's Exact Test 247 131

N of Valid Cases|204

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 37.63.

b. Computed only for a 2x2 table

g Al Al G of Ay il AL ALYl Guind 4iblal Chi-Square Laa) dai 85
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appal) g Al g ial) Al dnpd (o ADA o

1.9412 &) saly 1.8333 LsSall ool kg yiall Ayl Ais pa Jaws sie
Lilan) ol . Legin (il o ani t student aal Gulig 9 Json
10 Js2a p=0.469

Group Statistics

Std. Error

Sex| N Mean Std. Deviation Mean

level Mj42 1.8333  [.62143 .09589
F|34 1.9412 |.64860 11123

Gy sSA ool Aghag Aal) 408N Aot bowgia 952

Independent Samples Test

Levene's Test for Equality of

Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Mean Std. Error
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper.

level Equal variances .201 655 -.738- 74 463 -.10784- 14619 -.39913- 18345
assumed

Equal variances not -734- 69.416 465 -.10784- 14686 -40079- 18510
assumed

T student Lia) 10 Jga
bl dadll e
Glally dpdas Al Al oy sal bile diad dgag dad
axs) %2.8 Cpuaadall dc sana 52 W %27.5 didas ) Al

23 P=0 ¢l pachi-square sl Gulig 40 s
11 Jsaa Lilas) dala

62



Bar Chart

fh
W yes
Ero
G0
E 40—
=
o
O

ke &suspect ke

dx

dogara JS (B Aulilal) Auall) 3ga Lawll 40 apdasi any

Chi-Square Tests

Asymp. Sig. (2—-| Exact Sig. (2- | Exact Sig. (1-
Value df sided) sided) sided)
Pearson Chi-Square]15.075° |1 .000
Continuity Correction®]12.783 1 .000
Likelihood Ratio]14.899 1 .000
Fisher's Exact Test .000 .000
N of Valid Cases]111

a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 4.68.

b. Computed only for a 2x2 table
Llag il Al L) of ddg Aal) 435800 Ala¥ly 4lilal) Ladl) 4lal chi-square jLd) daii 1102

ey g e i skl et ey Aulilal) daill 315 s
12 Js2a 35 13.086
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Risk Estimate

95% Confidence Interval
Value Lower Upper
nOg)ds Ratio for th (yes / 13.086 2.728 62.764
For cohortdx=kc 2.859 1.949 4.196
&suspect ke
For cohortdx=n 219 .061 .787
N of Valid Cases 111

Llitad) L) ala) sl Asdag Al AL L) of Addag il LSRG AL i) Sladl) 12 Jgaa

=l 2l e
A aly elally Aok g aall A Al (aye sl a2y sas A
13 Jsaa % 5.6 ekl de sann 52 Wl %27.5 4ok il
isla a5 p=0.001 o cps chi-square ladl Galays
14 Jsas Lilas)

vernal * dx Crosstabulation

dx
kc &suspect
kc n Total

vernal no Count 29 67 96
% within vernal 30.2% 69.8% 100.0%

yes Count 11 4 15

% within vernal 73.3% 26.7% 100.0%

Total Count 40 71 111
% within vernal 36.0% 64.0% 100.0%

) daill Gmlaall ey Ganbaal) wis dubg Aal) Al ddldly 4 Al A58 asa A 13 Jgaa

Chi-Square Tests

Asymp. Sig. Exact Sig. (2- Exact Sig. (1-
Value df (2-sided) sided) sided)
Pearson Chi-Square 10.467% 1 .001
Continuity Correction® 8.680 1 .003
Likelihood Ratio 10.084 1 001
Fisher's Exact Test 003 .002
N of Valid Cases 111

a. 0 cells (.0%) have expected countless than 5. The minimum expected countis 5.41.
b. Computed onlyfor a 2x2 table
) 2a 0l g Ak g Al A Al (y A8Mall chi-square LA 140 93>
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Bar Chart

60

ke &suspect ke

Ao gana g8 (B Ll ta)l) i 41 apdag aey

Aabg pe A ekl o Hhadn )l el 3 UL
15 J532 30 6.353 laia

Risk Estimate
95% Confidence Interval
Value Lower Upper

Odds Ratio for vernal (yes 6.353 1.867 21.617
/ no)
For cohort dx=kc 2.428 1.578 3.735
&suspect ke
For cohortdx=n .382 163 .893
N of Valid Cases 111

vernal

W yes
Ero

) Sapl) puase e dgdag Al A Al dally Adag Al AL Lladl el Jhal15 i
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) Aal el Jue dslealls dviall cilddlyalls 5 AY) Jalsall @
Al Al aSd G A L. e lall S0l Gl
) il (8 a5 aad Gupsi ol Gall QL) A g

bl (e (50 Uy

dasiadl 4 panll 3yaally duda gy Al 4058l oy A8 L3
52800 o gie dayds danead) 4 pead) 5580 G AR dudy
Lilaa) ola (38 @llins 16 Json 0.8526 Llayl el s
17 Jsaa p=0

Group Statistics

Std. Error
kc_and ks N Mean Std. Deviation Mean
BCVA .00 128 .9844 11463 .01013
1.00 76 .8526 17924 .02056
s ganal) ‘_,.ﬁ A pan) 5,481 Jagia 16 Jgaa
Independent Samples Test
Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Mean Std. Error
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper
BCVA  Equal variances 39.637 .000 6.403 202 .000 13174 02058 09117 17231
assumed
Equal variances not 5748 | 111.951 .000 13174 02292 .08633 7716
assumed

t student Lidi17 Jgaa

dasiadll 4 yeanl) 3yadlly duda g aal) dujall dajy o AR Ay gl
dala a5 dpuSe 4D o) laadls Pearson correlation test aladiuly
18 Jsaa p=0 Lolas)
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Correlations

kc_dgree BCVA
kc_dgree Pearson Correlation 1 -517-"
Sig. (2-tailed) 000
N 210 210
BCVA Pearson Correlation -517-" 1
Sig. (2-tailed) 000
N 210 210

**_ Correlation is significant at the 0.01 level (2-
tailed).
daniadl 4y paul) 5080 iy Addag dall ARl A o Aasad) A 0wl 8 Jgaa
thyenll ey zsal e Anaine elsal) Al 1 Ln)
danad) Ayl 553l — il da)ll dgay = il il - il
(i SPSS maliy & logistic regression  Alaal) Julaill ddauls
Pk Lo Ul
19 Jsss %84.4 z3sadl 38-1

Model Summary

Cox & Snell R | Nagelkerke R
Step]-2 Log likelihood Square Square

1]71.992° .618 .844

a. Estimation terminated at iteration number 7 because

parameter estimates changed by less than .001.

gisal 38 0 19 Jsos
20 Jsaa p=0 Lilas) ala ale IS 7 3gaill -2

Omnibus Tests of Model Coefficients

Chi-square Df Sig.
Step 1 Step].078 1 .780
Block|.078 1 780
Model|195.426 5 -.000

G:\}a&ﬂ Ailany) Laa¥) i 20 Jga
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IS 7 35aill e Jalgall Ailanl ZuaaY) Ay 2ie (K153

pSaie 39 5 gpall Lasis (@l miall Of Lsay s

3525 iy P<0.05 o Lilas) ala 4l dsilly (il
Lilas) ala e dasad) dpad) 58l el )l
Odlaladl (18 G Jaili el llas 21 Jsaa p>0.05

22 I ALl Jalgalls

Variables in the Equation

B S.E. Wald Df Sig. Exp(B)
Step 17 cyl_ by cyl obl|-.618- |.217 8.116 1 .004 .539
Vernall-1.374- (1.003 1.875 1 171 253
Fh|3.281 1.234 7.075 1 .008 26.612
Sisor]6.051 933 42.051 |1 .000 424.735
BCVAI-.703- [2.508 .079 1 779 .495
Constant]-2.610- [2.510 1.081 1 .298 .074

a. Variable(s) entered on step 1: BCVA.

Eigail) B AN Jalgad) Lpar) cpp 21 Joaa

Correlation Matrix

fh
Constant cyl_ by cyl obl |vernal sisor BCVA
Step 1  Constant 1.000 .396 -.103- .057 -.304- -.982-
cyl_ by cyl_obl].396 1.000 -.026- -.029- -.235- -311-
vernal -.103- -.026- 1.000 -.417- -.521- .094
fh .057 -.029- -.417- 1.000 .324 -.114-
sisor -.304- -.235- -.521- .324 1.000 225
BCVA -.982- -311- .094 -.114- 225 1.000

g dsallly A1) Jalgad) G Jaalall 22 Jgaa
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%84.1 z3saill 558 aal Cuislall Cplalall Cada day 2 3 gl Ay sale] sl

23 J FRES
Model Summary
-2 Log Cox & Snell R | Nagelkerke R
Step] likelihood Square Square
1]74.080° .616 .841

a. Estimation terminated at iteration number 6 because
parameter estimates changed by less than .001.
Eagadll 558 23090
24 Jsa p=0 Wilas) (—,l.m E'Y)

Omnibus Tests of Model Coefficients

Chi-square Df Sig.
Step 1  Step|127.781 1 .000
Block]127.781 1 .000
.000

Model|195.322 3

gisall Lilasy) Lpaa¥) 24 Jsaa

25 Jsadl e el dladd 5y5kal) Jale ddalee g liin) apkiiug

Variables in the Equation

B S.E. Wald df Sig. | Exp(B)
Step 1* cyl_ by cyl obl{-.633- |.203 9.692 1 .002 531
Fh|2.591 984 6.941 1 .008 13.348
Scissor]5.636 748 56.744 |1 .000 280.255
Constant]-3.363- |.486 47.904 |1 .000 .035

a. Variable(s) entered on step 1: sisor.

Laleal) & cfpiiall gy Jale IS8 Aibaal) Lpaa¥l 25 Jgaa

e(—3.363—0.633*‘cyl*oblique+2.591"*fh+5.636**scissor) —ODD ;,obill J.ALG
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odd/(1+odd) =iLay) Jlaals

R
bl JSEL (g0l 7zl 4 Cyl
(O) Sy e (1) Jle zm 2gag Oblique
(0) clly e (1) Adag e 28 Alile dad 35as FH

(0) ey e (1) palall (Saie 3525 Scissor

s aglal Al b i

Alile dad gy Bile madl jsany CluaS 4= (gh0pm moa 4 Gayye
e i,
1629.454= 32y 5,5ha

%99.93867 =ila¥) Jlaalg

42 Asvag .y ROC curve ddauls Wgiulys o3 Alalaal) o2 485 48 )24l
26 Jo> 3)lae 482 25 0.962 Jaiall sl Aalual) S Eus
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ROC Curve

1.0 7
0.8—/
£ o5
Z
k=
=
& 0.4
0.2
0o T T T T
0.0 02 04 0.6 08 1.0
1 - Specificity
Diagonal segments are produced by ties.
ROC CURVE 42 u‘?“}’ )
Area Under the Curve
Test Result Variable(s):diagnostic_test
Asymptotic 95% Confidence Interval
Area Std. Error® Asymptotic Sig.b Lower Bound Upper Bound
962 .016 .000 .930 .994

The test result variable(s): diagnostic_test has at least one tie between the positive

actual state group and the negative actual state group. Statistics may be biased.
a. Under the nonparametric assumption

b. Null hypothesis: true area = (.5
zisalll 4By cpn 26 Joan

i) aaiall ¢ hal) 2alSs Ll 8 deild dpda g el dgil) A0 (o Lags
Cuny Alaleall 0l Gpas Aad b 5y (apdilly Al Julie 5 A
Al s s el sas A s ae AiSee Al e (a3
Al Gy G 0.041T Aall cailSs duda s Al djally L)y ddas Al
%82.8 dcgilly % 94.7 Loy
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Coordinates of the Curve

Test Result Variable(s):diagnostic_test

Positive if Greater

Than or Equal To? Sensitivity 1 — Specificity
-.9939- 1.000 1.000
.0122 1.000 .992
-0265 1.000 .977
.0411 .947 172
.0564 .934 172
.0708 .934 141
7408 921 .031
4423.8764 026 -000
6274.5191 013 -000
6770.9569 .000 .000

Model Summary

Al Lesis %97.1 Adle duubua 53 amy dele 4358 aiall LAY 3352l
O o zasad Ganda g JalaS diulyy Alglaay Ay yaall diel) Gaia %094
b L a3 spss malin A logistic regression  lLid) ddaulss 3 yeanll

27 Js2x % T79.6 zagall 541

Step|-2 Log likelihood

Cox & Snell R

Square

Nagelkerke R

Square

1190.761°

.583

796

a. Estimation terminated at iteration number 6 because

parameter estimates changed by less than .001.

gisall 58 27 Jssa

28 Jsa p=0 Lilaa e\.&» G.J}q.ﬂ\ a8y —2
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Omnibus Tests of Model Coefficients

Chi-square Df Sig.
Step 1 Step]178.640 1 .000
Block]178.640 1 .000
.000

Model|178.640 1

Eagaill Lilany) 4paaY) ¢ 28 Joa

Al 5yshaall Jale Alaleas=3

Odd= e—2631+5737 S

Variables in the Equation

Aaleall Cuslsig Jal sl

B S.E. Wald Df Sig. EXp(B)
Step 1° sisor|5.737 .684 70.426 1 .000 310.185
Constant]-2.631- |.345 58.119 1 .000 .072

a. Variable(s) entered on step 1: sisor.

Ualeal) culgiy Jalgad Luilasy) Ayl 29 Jgaa

S=0 =» 0dd=0.072006=>» probability=6.7%

S=1=>»0dd=22.33154=» probability=95.7%

u\S (GETEN ROC curve &u\).\ L@_"L.nb.l ?3 Aaleadl) s 43 :\é)xdj_4
Oe J8 @S0 30 Jsas Adle 482 450.929 sl it dalisdl)
Jalsall 2a2a 73 gail) 485
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Area Under the Curve

Test Result Variable(s):test2

Asymptotic 95% Confidence

Asymptotic Interval
Area Std. Error® Sig.” Lower Bound | Upper Bound
.929 .023 .000 .884 .974

The test result variable(s): test2 has at least one tie between the

positive actual state group and the negative actual state group.

Statistics may be biased.

a. Under the nonparametric assumption

b. Null hypothesis: true area = (.5
gigadl) 483 cpw 30 Jgea

ROC Curve
1.0
0.5
£ 05
2
=
wn
5
wn 0.4+
0.2
0.0 T T T T
0.0 02 04 06 0& 1C
1 - Specificity

Diagonal segments are produced by ties.

ROC CURVE lahis 43 asias a
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Cana 7.5 A4 G deb ) o L) eV aee of 1920000,
oY) ) de giliie

Aruly dpxdine dasse Aulyd elia) By o 2S5 Liulys &30 (8 1S9

c @l painall Jaly JEaal L) Jaee paal

ol MLy Y)Y 5 S AlaY) A 8 Wil ol 38 2ap Y
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o(73:363-0.633*cyl*oblique+2.591 *h+5.636*scissor) _ 5shall Jale

odd/(1+odd) =ilaY¥) Jlaals

»

P
Glludl JSIL (g0 l) 72l 4a8 Cyl
(0) by e (1) Lk zya 3525 Oblique
(0) <lld e (1) Adagyie 43580 Ailile dial 39ag FH
(0) Ay ye (1) paiall (&30 352 SCiSSOr

DS e tilly JAl Julie s Ll b Al dola g il 4l A8 o) Lass
b L s e AiSan Agulin ol (883 iy Alabeal) gl dpaa Ao jlisin
el CuilSs dada s yAal) djally L)y dodas Aall A jal) Y s CadS) Laa3

%82.8 ducsilly % 94.7 V) dulua izl Eua 0.0411

Aauly syl Co o zisal e dimg JolaS (il (uSaie Ly U
34 o Las, SPSS =Ly 4 logistic regression  jlaa¥) Jilail)
92.9 ROC CURVE sl (sudaiy 4ailill Alalaall 4835 79.6 oIS 3 5ail
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Abstract:

Purpose: to study the relationship between ectatic corneal disorders

and clinical astigmatism as well as other risk factors

Patients and methods: across sectional prospective non—interventional
study was conducted and included 111 patients (204 eyes) all of them
have clinical astigmatism equal or larger than -1 . they received full
ophthalmic examination including uncorrected and best corrected visual

acuity , autokeratorefractometry ,retinoscopy and corneal topography.

Results :There weren't any case of pellucid marginal degeneration or
keratoglobus ,so we study only keratoconus and suspect keratoconus.
Mean value of astigmatism in keratoconus group(-4.015) was greater
than normal group (-2) and statically significant (p=0) .oblique axis
appeared to be statically significant greater prevalent in keratoconus
group (55.1%).scissor reflex appeared to be the most important risk
factor (relative risk =310.815);followed by family history
(RR=13.086),vernal conjunctivitis (RR=6.353).mean value of best
corrected visual acuity was statically significant lesser in keratoconus
group (0.852, p=0).Two models were studied to predict probability of
keratoconus and suspect keratoconus in population, multivariant
model(scissor reflex,family history ,astigmatism with axis) and univariant

(scissor reflex).The first was more accurate and powerful .

Conclusion : keratoconus is a widespread disease in the Middle East
and it is a multifactorial disease . existence of scissor reflex is the most
important predictive factor . clinical astigmatism with oblique axis, family
history of keratoconus , vernal keratoconjunctivitis and decreased best

corrected visual acuity are also important predictive factors .
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