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Effectiveness of the Eye Care Protocol in the Intensive Care Unit Patients: A Randomized
Controlled Trial

Lim, Kyu Won' - Ha, Shin Young® - Kang, In Soon’

'Emergency Intensive Care Unit, Pusan National University Hospital, Busan
%College of Nursing, Pusan National University, Yangsan, Korea

Purpose: This study investigated the effects of an eye care protocol (ECP) on patients in the intensive care unit (ICU). Methods: This study
utilized a randomized controlled design. Participants were patients who met the inclusion criteria and were admitted to the ICU (36 in the
experimental group and 38 in the control group). The experimental group received an ECP while the control group received standard eye
care, starting the day after admission, for a duration of 10 days. The ECP classifies the degree of eyelid obstruction into three stages
based on the degree of exposure to the lower eyelid conjunctiva and cornea. The protocol included cleansing with normal saline gauze,
administering eye drops, applying silicone and polyurethane films, and recommending consultation with an ophthalmologist if necessary.
The effectiveness of ECP was assessed by analyzing tear volume, hyperemia, chemosis, and eye discharge, Data analysis was conducted
using SPSS 27.0, employing the Mann-Whitney U-test and generalized estimating equations. Results: On day 5, the experimental group
demonstrated a significant increase in tear volume in both eyes compared with the control group. However, no statistically significant dif-
ferences were observed in the incidence of hyperemia, chemosis, and eye discharge on days 5 and 10 of the intervention. Conclusion: The
application of the ECP in this study increased tear volume in ICU patients, thereby reducing discomfort caused by dry eyes. It has the po-
tential to prevent complications such as damage to the surface of the eyeball resulting from decreased tear volume.
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N 2 A Qlom[l], F8AH A= 2 AEY 557, 47
ke AlelE xZlksk 28K Z=Q XA 7159 oF% vSE-3
| o1710| meM Sh5 dHiE TERRE F2 AA 7159 ePgstel S
T3 Bl ek e S He w [2]. ol2igt F3} 2kE
TEROIME] HF ARE dYAE AR AA Al o SH0E FF A ol dit e diEoz 7k
2RE A1) 99, B3] AHe APk BAlsel 2Fol 7] AXIW3], & T3 A T Bxh} &5 ciakRtolA
R0f: &, A, A1AZE, AAAZZS, 229 (122 AT

Address reprint requests to : Ha, Shin Young
College of Nursing, Pusan National University, 49 Busandaehak—ro, Mulgeum—eup, Yangsan 50612, Korea
Tel: +83-51-510-8356 Fax: +83-504-015-0716 E-mail: dnyunl@pusan. ac. kr
Received: February 16, 2024 Revised: May 7, 2024 Accepted: June 11, 2024 Published online August 21, 2024
This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License. (http://creativecommons. org/licenses/by—nd/4.0)
If the original work is properly cited and retained without any modification or reproduction, it can be used and re—distributed in any format and medium.

© 2024 Korean Society of Nursing Science https://jkan.orkr


https://orcid.org/0009-0009-6336-6425
https://orcid.org/0000-0001-7307-6469
https://orcid.org/0000-0002-3637-2549
http://crossmark.crossref.org/dialog/?doi=10.4040/jkan.24017&domain=pdf&date_stamp=2024-08-31

N
toh
N
nx
15
rio
ok
N
10
Ar
]

h
i
Hm
Tty

L
=]

fok

1t

BEolm 4] FHAH YABNE B9 FG 2 wgo
g 2oshe o B HAUZY &4 9] eng &
5 ul$ Eastrhs),

AN R = E5EH s BRbe &4
O 2 FAEE BE Aol ofFgol o =8 AT &
HZo] ¥bge 9dAdo] ul$ A1[6], AURE, n]YE Aoty
AA] thitst= Ao g BuEw Yri7]. o3l FHE L E3)
FERA A olF Bt 2~7Y Fofl 7hE Bo] WAst= 2o
2 YelETH2] S8R dLSxtolA st o S
& Zurdnt 22 7k HE ok RE Zageld ER]
U S st A B J—} e Az %1577}7(] r:}ook

@33](North American Nursing Diagnosis As—

£33 she w20 At o] Paz T

92}

o

e

.

=)
o
Hrort
o

S Ax LAY TG ol FEA FRLOAIN A
TS 5 e 29 39 A, e =5, SR
L 5 4+H % (Glasgow Coma Scale) 74 0|5}, 713 A Al
AFEE719] HE, ZolgAY] AR, BEQ o, TR A
A 71ZE 71 B dE o2 g Zut T‘:’b}—q] A= 7+

3 Fchol| F7I6IITHIL. ol F8RM EAke] = 7Heol o]
AP o2t 93 291& wiF HefsiglS W, EFEola

&R 7S % o] AMFol 7Hsde S0l
FS A} 9}7‘}—4 S &4 BeE kel
=49 T4, SRS =AE 1
3, 2wt FE 15, AEE9 ¥ 5ol ATl E==2¢
T CAE
(lagophthalmos) 2 AARS S
K & e RER L}E]r‘;ﬁ‘:}[lZl qhoF SR HeALE O
LS = 87t g FEE A&

ﬁ}o%w E%PEP'?*;, z710] BAIE AAs] FAst Aol ofale

Soloie FRAA B9 = 0EE e Sl 2

AR 22 eSS Lt olF HE8stei[714-16], 7 &7
o] £7] AT} Jo) wh ujde} & AH, otlx A, Holz
€ o188 ©AZ 1) 59 ¥4 xRl F2AE AL

ATHIS). AN dLextolAl & 2 222E9] FE2 9

https://doi.org/10.4040/jkan.24017

433

14 & 2 eYE] MAFH14] o], FAt

2 3|5 & AZe] S oty
ZeAgt 2e v
= %%1'6}

B

10

ox M
)

d 1-0[1

N
4

Mo Rl
o IR
o O .l. g
2B
N
T4l
o n§ SN
= o
WL o
-{)‘1 NE
3o B gm
Lo o
3 -
P
rok £|>){{
o )
oX,
A
fol
_\;
2

Fe)
L
of
ud

A7 [20-24]5kc} 2ol & BeIck B sk ool cha) sl

ANTE HPHS RoHl] YA WHEAQ) £t (It o] FQ
sicka mokska QITHI8].
U SAHES FEAM A AT BN £ 15 T2

83t A B Z2EF] tigh Fo/dE AL glon, olet
FEE Y A7 SR 7HEAIEY] & 75 l ﬂioP N

f‘

ro,
("
e
4
ok
>
fuj
~o
o
lm
m
rO
o
3%
1o
o
ol
_>|-l_‘
i1k
me
.|_4
_%
1o
.l

=
R = 750) S o) BALE B2 FPH A KA <)
Esto] £ott RO sotsiictzs]. B, SRR £UE)

SR wu}

= r&

é TERA B &= TS ZREZLS Rt
o] JeiE 25| &L "J%—i%ﬂ Aed Z2 Qi F7Fasl
TS ko] FAE 1%0}74‘—}[1 5], & 3d B7HE ERlE=

AZ5 (Slit lamp) 7 2 9k ARG 71718 olgsof stz

[16] Y4 FgolA 9] ’51%01] EHsLS Faiste oz Ely
Stk 19l wal, Alansari 5[7]°] 7H‘i'a"§l’ 715 Z2EZS
ARe g EAZES 23] A, Avte] £ 9 BE AEgo|

sk Abgatar olo] W & g A3
#o| gt} Alansari S[7]19) T2 EZ L AP Axt
o wal EAZS Tl ok AXRE o3t £ Q= S8R =A)

“?ﬂ IEJ“—“ AN =& 9oFE & 15 BAE
”5401 Ut o] ZREZL F 7
Dxujct 27 AEAds AR
o %36‘}':4 71&9] &= 7h5ol|A A BolUx]
WA 4 RS S

P o] & =
SRRl e z1yg %EH«I e R

He N&slaL 7

]
bt
;
p 8 S
i

https://jkan.or.kr



434
(14,2719} €3] o] Z2EZL RE FIAMA XS e
2 29 A9 97 2 IS H £ (e REES
A3t Follx &E el Hert Wol B SxtolA +
Ns T2EZS AT 4 = 202 gujA Qict o] Z2E
F& B8 29| APATolME HrixT Y ZukEete] vl
=7t folsil Zashe 298 Ragy, o $3E U 24
o] 7ol SaHYE Akl T4 ATLE Ak bl QIoH]]
o|x¥ Alansari 5[7]9] Z2EZ-2 AR §-85k a3E<l
T S ZR2EIUOE B5kL YoM o] & e =2
EZS AEote] gahE A5 At SAER] gtk

wEba B Als SUlY] SEA USRS tide R Al-
ansari 5719 & 715 ZTREZ S vlgoz FE FFAHA

* 15 Z2ESS A8 2NE Wlste] FENY JAS

B AFE= Alansari 5719 & 718 Z2EZS vlgo R ¢
e IS E SR JLERA Hgste] O §3E A
5] s F2H] daF IS HAIE o] 8¢ Aol
2. A o4

E A7 didAtE BARTYA] AR RAslag el s
SR, QSR N7 Qa5 ER Al st T 194] 9]
&e] 7391 Fxt2 Pt & 7187} ofge #xl F AFEAke

https://jkan.or.kr

%)
o,
£
)
ro

L o] At FA}S olsfistar ATt ool AT
Fo 2 Folgh Apgict. B AFIA] AR 7IEe (D A &
kS o QIR ok RHQHY Az elollA| ALY 7|1E ¢F
oFs AFslaL e Aee A9, (2) FEAM YAdsto] ¢
s A=l A &2 AL (3) YA =F(level of
consciousness [LOCI]) 5@AoIA ZHd(alert) mIeke] TAo] 5
ke RSk
AR 4= G#Power version 3.1.94 ZE213& o]83IR% o
], APATF[28]E ZAR FFER, 7 F o= 05, FFY
(1-p) = .90, &}37](d) = 8022 independent t—test 4]
< o] gato] ALtet At AT 34, R 34 o= AHEE
Aok 2EE 40% ol aEste] it AR 7IES wHESkL
QA ool FLJgt AT 551, iR 559 F 11008 i
o2 ASgsigic didxte] 72 iR S Sl ey
2022 g (Hancom Inc) T2 o]gsto] 110712] M &
557 Mg Agsto] A, Umx] 567 Wge 2z s
Aellar, SRS FRe ARl ARFIIES &
YA ARl met SAHE di/dRbol A HEs Rojsto] 2t
3o sjgots Lo AR dxd didAE FAY 899
Rk A 71k F APTolM SR B 129, AP 678,
FE Fo] AR 1Mo 2 F 19¥0] F& gsiglon tixael
A FEAHA A 129, AP 5o R F 1790 = gEsly,
AT dxzFolA F 360l T 2o A €&
33%3ct. 2T EAo) 23 didAt= AP 367, tiET 38
Fo 2 F 747go|ict(Figure 1).

Ol ok

3. 97 7
1) ChArzpe]
thgrte] g e e
ABE shorste] 2L 71K Saskeick thRte) Uuk 5
=

=
Y EF, 4T Aol G vlrle o4
U AR 4%, 23887 A

AP RS E TS

) ==Y

AR =EFE Strip Meniscometry (SM) Tube (Echo
Electricity Co)& AH&5te] Z7513tt. SM TubeE s1H &
£ (tear meniscus)oll HEHH AEY FYol Y= F5A9
BAE RS Bl v B S S0 =i, 2EY ol J= ¢

Aso] Qe Fuh

f
S
ool
>
i
Mr
it
=2
3
o
o
[>
(m
o
2]
e

s
rr

https://doi.org/10.4040/jkan.24017



https://doi.org/10.4040/jkan.24017

S A3t

435

=
=

)

e

R2EZL Alansari S[7]0] 7
uigo 2 I FEAA AR

ol wa} Grade 1, Grade 2,

SHAA QUS| £ S T2 UG BT
Enroliment Assessed for eligibility (n = 110)
» Excluded (n =0)
A4
Randomized (n = 110)
A4
2 [ Allocation ] v
Allocated to Allocated to
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ICU = Intensive care unit.
Figure 1. Flow diagram of the study.
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QD = Quaque die (once daily: a day); N/S = Normal saline.
Figure 2. Eye care protocol in intensive care unit.
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Table 1. Homogeneity Test of General Characteristics of Participants v=74)
Exp. (n = 36) Cont. (n = 38)
Characteristics Categories yx2ort p-value
n (%) or M + SD
Gender Man 21 (58.3) 29 (76.3) 2.73 .099
Woman 15 (41.7) 9(23.7)
Age (yr) <50 6(16.7) 8 (21.1) 0.23 .630
> 50 30(83.3) 30 (78.9)
Comorbidity No 27 (75.0) 23 (60.5) 1.77 184
Yes 9 (25.0) 15 (39.5) 0.63 429
Diabetes mellitus 9 (100.0) 14 (93.3)
Thyroid disease 0 (0.0) 1(6.7)
Classification of disease'* Trauma 21 (58.3) 14 (36.8) 342
Neurological disease 6(16.7) 7 (18.4)
Circulatory disease 2 (5.5) 5(13.2)
Respiratory disease 1(2.8) 4(10.5)
Others 6(16.7) 8 (21.1)
Medication* No 4(11.1) 1(2.6) 2.1 146
Yes 32(88.9) 37 (97.4)
Sedatives 27 (75.0) 33 (86.8)
Antihypertensive 17 (47.2) 13 (34.2)
Neuromuscular blocker 8(22.2) 12 (31.6)
Diuretics 6(16.7) 3(7.9)
Corticosteroid 1(2.8) 5(13.2)
Benzodiazepines 1(2.8) 3(7.9)
LOC'* Drowsy~stupor 8(22.2) 3(7.9) .220
Semi-coma~coma 1(2.8) 1(2.6)
Sedation 27 (75.0) 34 (89.5)
Intubation™ No 5(13.9) 2 (5.3) .384
Yes 31(86.1) 36 (94.7)
Duration (day) 9.90 + 2.07 7.94 + 2.76
Tracheostomy No 23 (63.9) 22 (57.9) 0.08 772
Yes 13 (36.1) 16 (42.1)
Duration (day) 462 +3.23 5.00 + 3.03
Mechanical ventilation (PEEP > 5 cmH,0) No 19 (61.3) 18 (56.3) 0.02 .881
Yes 12 (38.7) 14 (43.7)
Duration (day) 475 + 3.33 543 +2.98
ICU length of stay (day)** 1 4(11.1) 2 (5.3) 424
212 32(88.9) 36 (94.7)
Amount of tears (mm) 0S 3.50 + 1.91 426 +3.26 - 0.50° 619
oD 4.31+2.93 4.26 + 2.93 -0.19° .852
Hyperemia No 25 (69.4) 26 (68.4) 0.01 924
Yes 11 (30.6) 12 (31.6)
Chemosis No 22 (61.1) 21 (55.3) 0.26 610
Yes 14 (38.9) 17 (44.7)
Eye discharge' No 36 (100.0) 36 (94.7) 494
Yes 0(0.0) 2 (5.3)

Cont. = Control group; Exp. = Experimental group; ICU = Intensive care unit; LOC = Level of consciousness; M = Mean; OD = Oculus dexter; OS =
Oculus sinister; PEEP = Positive end-expiratory pressure; SD = Standard deviation.
*Multiple responses, "Fisher's exact test, "Mann-Whitney U-test.
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Table 2. Differences in Amount of Tears between Group W=74)
Pre-test (1 day)  Post-test 1 (5 days) Difference
Variables Groups Z ()t Z ()t
M £ SD M £ SD
0S (mm) Exp. 3.50% 1.91 5.69 £ 2.89 - 3.87 (< .001) 2.19+3.02 -3.75 (< .001)
Cont. 4.26 £ 3.26 3.76 £ 2.10 - 0.76 (.444) -0.50 £ 3.10
0D (mm) Exp. 4311293 5.92 £3.20 -3.26 (.001) 1.61 £ 2.84 - 4.04 (< .001)
Cont. 4.26 £ 2.93 3.21+£1.70 - 1.80 (.072) -1.05%3.15

Cont. = Control group; Exp. = Experimental group; M = Mean; OD = Oculus dexter; OS = Oculus sinister; SD = Standard deviation.

*Wilcoxon signed rank test, "Mann-Whitney U-test.
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Table 3. Differences in Hyperemia, Chemosis and Eye Discharge between Groups over Time v=74)
Pre-test Post-test 1 Post-test 2
Variables Groups (1 day) (5 days) (10 days) Sources N p-value
n (%)

Hyperemia Exp. 11 (30.6) 15 (41.7) 17 (47.2) Group 0.53 466

Cont. 12 (31.6) 14 (36.8) 12 (31.6) Time 2.19 335

GxT 1.43 489

Chemosis Exp. 14 (38.9) 17 (47.2) 14 (38.9) Group 0.00 970

Cont. 17 (44.7) 18 (47.4) 13 (34.2) Time 4.82 .090

GxT 0.86 .651

Eye discharge Exp. 0(0.0) 2 (5.6) 2 (5.6) Group 112.70 <.001

Cont. 2(5.3) 3(7.9) 2 (5.3) Time 230.22 <.001

GxT 0.12 724

Cont. = Control group; Exp. = Experimental group; G = Group; T = Time.
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