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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.

Key words: Eye; Intensive Care Units; Dry Eye Syndromes; Xerophthalmia; Randomized Controlled Trial
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Enroliment Assessed for eligibility (n = 110)
» Excluded (n =0)
A
Randomized (n = 110)
A
2 [ Allocation ] v
Allocated to Allocated to
experimental group (n = 55) control group (n = 55)
A
[ Follow-up 1 ]
Post-test 1 (n = 50) _
- 5 days lost to follow-up Pgsdt-testl ! gr; _f4|?)
-1CU discharge (n = 3) - > days ost lo follow-up
_ - ICU discharge (n = 3)
- Death (n=1) - Death (n = 3)
- Withdrawal (n = 1)
l Follow-up 2 l
Post-test 2 (n = 36) Post-test 2 (n = 38)
- 10 days lost to follow-up - 10 days lost to follow-up
- ICU discharge (n = 9) - ICU discharge (n = 9)
- Death (n =5) - Death (n =2)
: Analysis ¥
Analysed (n = 36) Analysed (n = 38)
ICU = Intensive care unit.
Figure 1. Flow diagram of the study.
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Grade 1
I
[ I
Absence of Presence of
hyperemia, hyperemia or chemosis, Presence of
chemosis, and and absence of eye discharge
eye discharge eye discharge
| [ ]
N/S gauze N/S gauze N/S gauze Czﬁggﬂgsoegaﬂﬁ
cleansing g4h cleansing gq4h cleansing g4h an ophthalmologist
Administering eye Administering eye
drops g4h drops g4h
Grade 2, 3
[
[ I
Absence of Presence of
hyperemia, hyperemia or chemosis, Presence of
chemosis, and and absence of eye discharge
eye discharge eye discharge
| | | |
N/S gauze N/S gauze N/S gauze ;ics?ﬂ:aggd\:v?g]
cleansing gq4h cleansing g4h cleansing g4h an ophthalmologist
QD exchange - L
with a silicon and Adrrgrr1(|)st;ar|rz1f?1 eye Adnlil?(l)StSeml?‘l eye
polyurethane film psq psq
QD exchange
with a silicon
and polyurethane film

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. 2(31.6) 4(36.8) 12 (31.6) Time 2.19 335

GxT 1.43 489

Chemosis Exp. 14 (38.9) 7 (47.2) 14 (38.9) Group 0.00 970

Cont. 17 (44.7) 8 (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.

3) 7M1 3 24 TR ERS YR AHR 2 Y220 i3
Zope 20| ¥io| 348 ZHojck
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T2EGF =000, p = 970)3 ARG = 4.82, p = 090)o1A BA
Hoz folg Atolrt GIgta, Aol ©hE WgeIN 15 7
Folujgt AoAEEE A FAFR] ok’ = 0.86, p = 651),
71a 32 71Z=]{cH(Table 3).
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