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The Correlation of Tear Break-Up Time according to Corneal
Refractive Power
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Abstract In this study, the relation between the corneal refractive power and the tear break-up time(TBUT)
was analyzed. The results can be effectively used in eye clinics and served as the reference on wearing the
contact lenses. We had measured the radius of the corneal of university students who are in the range of 21
to 27 year-old and who don't have eye disease. The corneal refractive power was calculated by using the
radius of the corneal. And TBUT is the time when the mire image is distorted first time. The relation between
the corneal refractive power and TBUT in right eye was a linear as ‘y=37.921-0.610x', in which the larger the
refractive power of the cornea is, the shorter TBUT is(negative relationship; r=-0.462, p=0.010). The relation in
left eye was also a negatively linear as ‘y=41.894-0.695x'(r=-0.509, p=0.004). Consequently, in both eyes the
corneal refractive power and TBUT have a negative correlation when myopia is a high. It is possible to
predict TBUT, which is necessary in deciding on wear of contact lenses, by measuring the corneal radius of
subjects.

Key Words : Corneal radius, Corneal refractive power, Keratometer, Tear break-up time, Visible iris diameter.
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[Table 1] Characteristic of subjects

Classification Prevalence(%) Mean+SD
Male 22(73.3)
Gender
Female 8(26.7)
<23 20(66.7)
Age(yrs) 22.87+1.48
24< 10(33.3)
2.2 ditd
Zupe] YL QYA F2 A e
E7(Topcon OM-4, Japan)E ©|-§sto] ZIupmEW7
(corneal radius)2 &A% Tof AAloZ FHHS A=

atolt. o= mu]A]ZHTBUT)-S A8i[101E v Y4
5ut g AZNITBUT) Y 595 Z4ahdos zhat
59| wholoj(mire)go] AFo2 = AR
Aotk eAE HA 99k ET Fo

sl om =474 (interval) S AL QJfe] Sotw}
Hsk /\}0101] 105 A= ?5*4/&] e &E&l 6‘}914. 7
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3. Znt A nH

3.1 Ziatz2&= 0t HVID, TBUT it

u| G #}Fe] 7FA1E3) A 7 (horizontal visible iris diameter:
HVID) ¥H¢]= £<F 11.00~13.00 nm, &<t 10.00~13.00
mo $okurt Hellq 24usit WA HEsigle
™ Bt h(Mean+SD)Z -9k}t FQto] Z42h 11.96+0.64
mm, 11.97+0.77 mmZ EA 2l 2}o|(t=-0.055, p=0.957)=
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A ACHTable 2]. N5 TpI| AR 9-9F0] EZH|(H
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[Table 2] Range(Mean=SD) of HVID and TBUT
Mean+SD
11.96+0.64
11.97+0.77
9.10£3.00
9.07+2.88

Range Levene*
HVID O.D. 11.00~13.00
(m)  0.S. 10.00~13.00
TBUT OD. 4.50~18.82

(®)  0.8. 5.00~17.47

t, p

t=-0.055,
p=0.957

£=0.048,
p=0.827

t=0.041,
p=0.968

£=0.003,
p=0.958

*Levene’s test for equality of variances

A FEOA=E FRF 10.00~13.00 mm(12.07+0.67
mm), &} 10.00~13.00 mm(11.68+0.72 mm) 2.2 7}A| S
270 Fawele Zokon Hatgtold dxrh oz pw
o 25 ¢ A SAEUAN FAH ZFol= §isitt
(t=1.977, p=0.053). FFHZ0] F == A7k HA} 4.50
~18.82 5(9.192.90 ), ©]z} 5.00~14.40 5(8.77+3.04 s)
2 oap} Wach AR foE Aolsh figict
(t=0.493, p=0.624). AHHoZ IAEHAAL
11.97£0.70 mn, Y002 w}a]A|7HL- 9.08+2.92 O] H-7k
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[Table 4] Comeal radius(mm) and refractive power(D)
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[Table 3] Comparison of HVID and TBUT according to

gende
Range(Mean+SD) t, p Levene
10.00~13.00
Male
HVID (12.07£0.67) 10.00~13.00 t=1.977, =0.634,
(mm) 10.00~13.00 (11.97+0.70) p=0.053 p=0.429
Female
(11.68+0.72)
4.50~18.82
Male
TBUT (9.19+2.90) 450~18.82 =0.493, f=0.822,
5.00~14.40 (9.0812.92) p=0.624 p=0.368
Female

(8.77£3.04)

74‘31*%%3&%‘% Qboll A =74 41(180°)0] 8.07+0.41
90°)2 7.86+0.43 mn(H+t 7.97+0.41 mm)S
2 =2k ‘oko] o Zofom FoloAx 4= 8.08+0.38
mm, =2 7.88+0.40 mn(‘Ho+ 7.98+0.38 mm) O 2 -9t} Z+
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ZabZ e o] HRACEHhE ¢t —’F%%%Oﬂ/ﬂ 39.96
~49.34 D(46.70+2.21 D)2 ZHE L AH}EE o
40.39~50.81 D(47.96+2.46 D)GTh. Zoke- Tﬂq 22
o] Z+z} 41.00~49.34 D(46.65+2.06 D), 41.32~50.81
D(47.84+2.27 D)2 H4 47.28+2.27 D} 47.22+2.11 D=
UEFHTHTable 4].
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0.D. 0.
Horizontal* Vertical** Horizontal Vertical
Range 7.62~9.41 7.40~9.31 7.62~9.17 7.40~9.10
Radius (Mean=SD) (8.07+0.41) (7.86+0.43) (8.08+0.38) (7.88+0.40)
Mean=SD 7.97£0.41 7.98+0.38
) Range 39.96~49.34 40.39~50.81 41.00~49.34 41.32~50.81
Refractive (Mean=SD) (46.70£2.21) (47.96£2.46) (46.65£2.06) (47.84£2.27)
ower
P Mean+SD 47284227 47.22+2.11

*horizontal direction(180°) **vertical direction(90°)
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[Table 5] Correlation of corneal refractive power and VID & TBUT

O.D. O.S.
Horizontal Vertical Mean Horizontal Vertical Mean
r=-0.109 r=-0.192
v s »
HVID () p=0.568 p=0.308
TBUT®) r=-0.465, r=-0.423, r=-0.462, r=-0.524, r=-0.502, r=-0.509,
p=0.010* p=0.020% p=0.010% p=0.003+** p=0.005** p=0.004%*

#p<0.05 **p<0.005

42.899+3.015 D, 4~%] 43.197+1.329 Dolatal B II3F%
o} W] wE ZuhE S Sung F14]0] S%(20~
30t 423t 1999l e B Z2A7bR] =7|HfsFe] =3
go] ¥ Anta Hugy glon HERHYL Chio 5{6]
o] 23Sk 20009 =9} H|WSHH -oFe] 4=~HulgF 0.24
mn, 5AEF 025 mn 712) 31 Heke] gt Sxjo] 2z}
0.20 mm, 0.30 mn AEL] z}o|E HYTh o7 3t Xjol=
A A7 55, SAYHI 717]H|A) 28l steE
HEH R o] 93 ZHatgH o] A=Fo] ZHalalEo &k
& F o= ety

3.2 Ziak=&2 0t HVID, TBUTS| Szt
Zutgden TRAEARAEY] dAdde et
(r=-0.109)2} #QHr=-0.192)0] BF 1&301 sl Ao
2 BAE9ch(p=0.568, p=0.308). ¥
Tz 99t YRRl A 1=-0.465, T&‘HJ}}% =-0.4230.
2 29 RAES UE S (p=0.010, p=0.020) <t
of| A= =3 (1=-0.524, p—o 003)4 222)(r=-0.502, p=0.005)
o] o] AMAo| Q= 2 B9t 3 zhat
a4 %L%k(#ﬂﬂ-’“&‘)ﬂrA Al E bt Fto]
HE EAFoR Q03 Aoz HAEQTHTable 5.
=24 FAg(FE-A)o TE RS gy
RHAIE Yok flste] A mgAor
A SetollA y=37.921-0.610x'2 59| 7&7IE
Yelyon] Zetof A y=41.894-0.695x' & S-St} H|S:
l 7] 3H& BAdFig 1.2]. &, ZerEub
HZo] A== AIZRE PQEHETE HtollA|
u¢ol~: Aog ZAEem 4T AT
©.0} 1=-0.462(p=0.010), F}} r=-0.509(p=0.004) %
2 sl A o2t 3= Zhate]
o] AS54E &, ZtZ AP o] AXH FHZF0]
1+ golAe wHe) Ags vepdcka &
Zhap Aol A 2R K(dry spot)o] wREA] APXITh
£ AL Yujstrg FUEA= Aol AlFstolol &
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r=-0.462, p=0.010 y=37.921-0.610x

R Sq Linear =0.213
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Corneal refractive power[D]

[Fig. 11 Scatter plot for corneal refractive power &
TBUT(O.D.)
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R Sq Linear = 0.259
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Corneal refractive power[D]

[Fig. 2] Scatter plot for corneal refractive power &
TBUT(O.S.)
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