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Purpose: This study analyzed the effects of eye movement exercises using a smartphone application on tear film

stability and oral mucosal moisture in individuals wearing contact lenses. Methods:

Thirteen adults in their 20s

participated in the study. After wearing soft contact lenses for four hours, the participants performed five types of eye
movement exercises using a smartphone application. Non-invasive tear film break-up time (NIBUT), tear meniscus
height (TMH), lipid layer thickness (LLT), blink frequency, and oral mucosal moisture were measured before and after
the exercise. Results: After the eye movement training, average NIBUT significantly increased (p<0.05), indicating
improved tear film stability. In contrast, TMH, LLT, and blink frequency showed no statistically significant changes. Oral
mucosal moisture significantly increased after the exercise, indicating alleviation of dry mouth symptoms (p<0.001).
Conclusions: Eye movement training performed while wearing contact lenses showed positive effects on both tear film
stability and oral mucosal moisture. These findings highlight the potential of eye movement exercises as a non-
pharmacological intervention for the prevention of dry eye and dry mouth symptoms.

Key words: Contact lens, Dry eye, Eye movement exercise, Tear film stability, Xerostomia

ME T3 OAE 7)7) A BEE 4L hrazm
oflet el S & F ATh HEEd 0] ARS A
QHF 71X (dry eye syndrome, DES)S = 4439 7+ o] AFE XS =4 e AeE yehston,
& Ee Y A AR BRdoE s Bshe A7AXTE S W AAEE =A 2l AR YE
Ol W Aoz AzZbA BH7r A A}, obt A= P o)== 2 Al Aoz Q3 35 HY WHih
5o Eete] ake] Aol H@ZJO] d&S v &N A RSl AEog ]lE B #HIV)
AT AETO UdL =3, =8 Wk 84 81, = T o, 43 g el EulE o sk Qhddl
58, vholzA 715l 5 %ﬁ% ojaL theFetd], 53 73 AR A=Al 7 o3l ket 7 Al A
YA 717] AR FEYEN= 2go] Fo i g/l 5 A #EE  Ank
2 FEa QP 71E ATES RE o Ax ST 23S v
NS T3 A2 FoA FFUXRFTS Ak AL doH, 7 A FE e T3S B3 A
B YAE 717] AR Al Ax3 ol v vE Y RS H7IRE A7 v Al otk )b s TS
Y- LG ZelM e ETS B Bo] Sadhks Hlow HEEA = Zhela} Al o)F, iE 9 259 ol
UERATEE o] 2]t faZdle] 7R Sag AR A& Edte] £ YRS el raxRsids 9skd &
st = ) Sl st 2 gukejo] St Aokl LA glermz WP YAd 71718 &89 ¢
sto] w=Ete] So] EXER 59 FHER= A8 2§ o] ==Y BT 7 A FEE VA=
A1) 785, H1ZHEAtel mlal] Azt A=E o e e TAst A7 250] A el SHHA D
e Ao E4HUAT Fe = T due FIskaA vk

*Corresponding author: Hyungoo Kang, TEL: 82-33-649-3735, E-mail: hgkang@cku.ac.kr
Authors ORCID: 2https://orcid.org/0000-0001-9967-597X, °https://orcid.org/0000-0002-1200-9913

381



https://crossmark.crossref.org/dialog/?doi=10.14479/jkoos.2025.30.4.381&domain=https://jkoos.or.kr/&uri_scheme=http:&cm_version=v1.5

382 Hyunjin Kim amd Hyungoo Kang

2. 7y

£ AAe 23 8r]o] ZHEIZ(DNA Shiny star,
MTPR, Republic of Korea)E i—:%‘:} 3 4x)7}o] A3k
Nl 7 £5 TEL AN, AT £F T A
7l wEt T2d ede 20 3 A1710DRA.
SBM, Italy)S AF&-3te] %7] 2 Ht &2 3 A7H

(non-invasive tear film break-up time, NIBUT) =7
3, AT T, w2 FolE S, g 74
FETE 7274 Au S5 =37 ](MUCUS, Life Co.,
Ltd, Japan)E ©]83}] - 5 T HAFo] HIlE 3
7¥siact. 2H8-3t 2= HEMA A2AIZ 38 38%9] 1
o 2g A= o, o] Bof FAIRE 2 Al

A% A7) 49 54 TR T gl

‘Eye exercise-eye care plus’ =27
ol dE B8l THA A 5 FHE 5wkt AAISA
ot FELE ofEg Aol 7}01 =5 ugt s en,
7t T v o] FAEUTH

@ Palming: W53t £02 =3 7 <HF
= Ez]— (Sﬁ H]—E_)

@ Wave move: ME]E AT 2| =7 2o $3Z o]
< EAE ke 5%

® Blinking: Z15°] Qg wjuic} wh=
= T4 (63 W)

@ Closing tight: T 2
H}i)

® Close eye move: =5 7H el A 2973} #aF
o7 F=& &F ol T2+ (10§] H]—Ji

QHF -5 o] FHE-MZ g A] o]&7h, #= o]

it

A7

g 7hukol

AU = E& (103]

25 FEY F Joernw Fd A5 A ddolA F
3ol tig 77 FAQlE AAlsilen, EHkt, 55,/
= ogr 59 o) Whe2 HolA| skt

Vol. 30, No. 4, December 2025

2.2. =9 I AIZKNIBUT) £

1t A7 42 AAE71719 Placido ring projection
A|2=HlE g-ate] 1= o). -4642}* 7 ¥ el &
7Vt 3 w2 & AHE fREE Latem, o
HA A Fdo] =3E At 7] —‘F%ET I} A Th(first
NIBUT)> viA|et 2bd st w7hukl o] A WA w59

3] AA-7AA ] AZHER s rlehH, B v = 93
A)ZH(average NIBUT)> AA| &4 A|ZHQ1 20% &< &

AR LE w8 93 A9 AR BRROR ANE
o AEoz AR

-

2.3. =21 =0|(tear meniscus height, TMH) X

= Eole HIXE 94 7N Ao R sk A

AE He) e ol2 AuSelr). St =
20E 295 58 ou Ao £EW £oIE mm

SR AL

2.4. X"'% S (lipid layer thickness, LLT) 58

A AZF FAE interferometry R =5 53| H71E Tk
‘ﬂi*—‘w‘%c’] Zhe; o] FALE oM, “V\}H A s
71Hko 2 X AZ= FA7} Dr. Guillon® 55 Ao ukat
nm ©E 2FF A

2.5, E2uel EM(blink analysis)
A 7&*}7] 71¢] blink analysis 2ES 53 A4
3 e 8 g0 FEIN,

3
AL 2033 ﬁﬁ}% G HlolElE TNte g

/\1 °f m HojZl Aot Y= Ao, A
]l

7
© T
‘o
o g
i >
s
-2

3. EAINzI
B Ao e o &5 Fd AF o) FEu kAT
27} ZET o] W §4_ v 1.8}7] 98l Shapiro-Wilk 242

Fal B BT F, Asfol g} vPEA w2
SHANIBUT), 3e7te] S, ] A, 778 58
Zof A= paired t-testE F3Y5FaL, X FF AEl=
Wilcoxon signed-rank testS G~3js}o] AIE v|nl 45}
At 7 FEE B ARFE 95%E 7SS R §)
Fom, F-8E (p-value)©] 0.05 P|HI F9- FAH o=

J Korean Ophthalmic Opt Soc.



Effect of App Based Eye Exercises on Dry Eye and Xerostomia in Contact Lens Wearers 383

FEIF Aolrk Y Ao Bt

]

Z7] NIBUT= QH- 5 &1 7 4.78+0.60% oﬂH
E T 474409622 W3} n|n)slga E4Ho g o
SHA] 29k TtH(p=0.0879). HHH, i NIBUTE & A 7.53+
0.88%0N A TH T 82141 4%2E oF 0.7% =73l en,
o] Wgh= FAIACE 3 AfolE HATHp<0.05)(Fig. 1).

T2 Fole ot 25 T4 A 0.12+0.04 mmollA] F
H F 0.14£0.06 mmE Z7FIR oY, BAZ R o3
ztol= §IATHp=0.060)(Fig. 2).

ANAZE FAE T4 A 48.04+9.58 nmollA TH
45.08+£9.60 nm= ©F 3 nm A3 S (Fig. 3), -oZ2HHe
B 5.81+3.903] 04 5.46+3.663) 2 °F 0.353] 7HA
AthFig. 4). 1HY AES FA 2 w2 Sl F
5 BT FAZXSE {3 AolEF HolA IR
(p=0.225).

w
T4 A FEEE T A 244243308004 FH &

o

O

-Eo%&hnd

12 4
10 -
8 -

6

NIBUT(sec)

4 4

2 4

0
First NIBUT Avg NIBUT

| OBefore an eye movement @ After an eye movement |

Fig. 1. Changes in first and average non-invasive tear
break-up time (NIBUT) before and after eye move-
ment exercises. *p<0.05.
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Fig. 2. Changes in tear meniscus height (TMH) before
and after eye movement exercises.
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Fig. 3. Changes in lipid layer thickness (LLT) before and
after eye movement exercises.

10 -

Number of blinks

2

0

Before an eye movement  After an eye movement

Fig. 4. Comparison of blink frequency before and after
eye movement exercises.
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Fig. 5. Changes in oral mucosal moisture before and
after eye movement exercises. *p<0.001.
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