
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Askaryzadeh Mahani et al. BMC Ophthalmology          (2024) 24:109 
https://doi.org/10.1186/s12886-024-03360-6

BMC Ophthalmology

*Correspondence:
Jamileh Farokhzadian
farokhzadian2010@yahoo.com; j.farokhzadian@kmu.ac.ir
1Department of Nursing, School of Nursing and Midwifery, Bam University 
of Medical Sciences, Bam, Iran
2Reproductive Health, Family and Population Research Center, Kerman 
University of Medical Sciences, Kerman, Iran
3Department of Critical Care Nursing, School of Nursing and Midwifery, 
Tehran University of Medical Sciences, Tehran, Iran
4Nursing Research Center, Kerman University of Medical Sciences, 
Kerman, Iran

Abstract
Background Polyethylene covers have been proven to be effective in protecting the eyes in patients with decreased 
or disappeared blink reflexes, but their advantages compared to other conventional methods are still unclear. This 
systematic review and meta-analysis study aimed to elucidate the impact of polyethylene covers in the prevention of 
ocular surface disease (OSD) in patients admitted to the intensive care unit (ICU).

Methods We searched the Scopus, PubMed, Web of Science, and Cochrane Central Register of Controlled Trials 
(CENTRAL) databases to identify randomized controlled trial studies. This study followed the PRISMA guidelines and 
used the Cochrane Collaboration tool to assess the risk of bias.

Results The findings were expressed as risk ratio (RR) with 95% confidence intervals. The incidence of OSD in the 
polyethylene cover group was lower than that in the eye drops group (RR = 0.27; 95% CI (0.07, 1.09), P = 0.07) and 
adhesive tape group (RR = 0.11, 95%CI (0.04, 0.31), P < 0:0001) but the polyethylene cover group showed no significant 
difference compared to the eye gel group (RR = 0.79, 95%CI (0.18, 3.51), P = 0.76) and the eye ointment group 
(RR = 0.85; 95% CI (0.36, 1.99), P = 0.71).

Conclusion This study showed that polyethylene covers, eye gels, and eye ointments had an equal effect on 
preventing OSD in ICU patients, and eye drops and adhesive tapes were relatively less effective. However, other 
intervention methods had not been compared due to the small number of articles. Hence, further studies should 
assess the available methods to choose the best practical method.
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Background
The ocular surface system includes the cornea, conjunc-
tiva, eyelids, and lacrimal glands. Ocular surface dis-
ease (OSD) indicates damage to these surface layers [1]. 
Healthy eyes have several protective mechanisms, includ-
ing blink reflex, adequate tear production with antimicro-
bial activity, and the Bell’s phenomenon- the movement 
of the eyeballs in an upward and outward direction when 
the eyelids are forcefully closed [2]. Tears have antimicro-
bial properties that destroy microorganisms and moistur-
ize the eye surface [3].

Eye injuries in Iran can vary from mild infections to 
severe damage such as corneal rupture and can even 
cause permanent damage leading to the loss of vision 
[4, 5]. Although the prevalence of ocular surface disease 
(OSD) in ICU patients is very high, the symptoms in 
most cases are not diagnosed or treated [6], and affected 
patients receive insufficient clinical attention [7].

Many eye complications are associated with prolonged 
admission to the ICU (2.8 times in patients admitted to 
ICU for more than seven days), depressed level of con-
sciousness (seven times), prolonged tracheostomy, posi-
tive end-expiratory pressure (2.9 times), and medications 
(4.2 times in patients receiving sedatives and 2.3 times in 
patients receiving muscle relaxants) [1]. These complica-
tions can cause a spread of infection, perforated cornea, 
and loss of sight [8]. Therefore, the risk of eye complica-
tions increases in ICU patients with a depressed level of 
consciousness due to impaired eye protective mecha-
nisms, such as reduced tear production and blink reflex 
[9]. Nursing diagnosis in the North American Nursing 
Diagnosis Association (NANDA) has focused on eye 
complications or damage to the cornea and conjunctiva 
caused by deficiencies in the tear-producing layer [10] 
and the nursing interventions classification (NIC) has 
highlighted eye care to prevent irreversible injuries in 
hospitalized patients [11].

Eye care is one of the most effective yet simple forms of 
care required in the care of ICU patients, and it is known 
as the basic care to prevent eye complications [9]. While 
80% of vision disorders can be prevented or treated [10], 
prevention is cheaper, more practical, and more benefi-
cial than treatment [12]. Nurses must start early diagno-
sis and prevent eye disorders in critical care patients (10). 
It would be an unimaginable tragedy if patients recover 
from a life-threatening illness but wake up with visual 
impairments [13].

Polyethylene covers, eye drops, eye gels, and eye oint-
ments are the most frequent treatments to clinically 
prevent corneal damage [14]. In Iran, washing eye secre-
tions with sterile normal saline is considered part of rou-
tine eye care for ICU patients, but this procedure is not 
empirically well documented and is not recommended 
worldwide [8]. Despite sporadic intervention studies in 

Iran, probably because of the lack of proper and appro-
priate tools, eye care is not adequately performed. Thus, 
the rate of eye problems, including eye infections, is still 
high [15].

Unfortunately, healthcare professionals in different 
countries use different criteria when selecting eye care 
interventions in ICUs [3, 8]. Various studies have warned 
that eye care regimens are not always safe and there is no 
adequate evidence for the best eye care interventions [9, 
16, 17].

Some studies have demonstrated that polyethylene 
covers protect against corneal ulcers more than eye mois-
turizers [1, 18], but other studies found a statistically sig-
nificant difference between the use of polyethylene sheets 
and moisturizers, with eye closing not being related to 
chemosis [19, 20]. This systematic review and meta-anal-
ysis aimed to examine the impact of polyethylene covers 
on the prevention of OSD in patients of all age groups 
admitted to the ICU to provide deeper insights for both 
patients and healthcare providers.

Method
Protocol and registration
We systematically reviewed studies assessing eye nursing 
care interventions using the Preferred Reporting Items 
for Systematic Reviews and Meta-Analysis (PRISMA) 
[21]. The protocol for this study was registered with ID 
CRD42021288586 in the International Prospective Regis-
ter of Systematic Reviews (PROSPERO).

Search strategy
Using keywords and possible Mesh-based combinations, 
we systematically searched electronic databases of Med-
line, Web of Science, Scopus, and Cochrane Central Reg-
ister of Controlled Trials (CENTRAL), as well as Persian 
databases (SID and Magiran) to find articles published 
in Persian and English from January 2022 to April 2022. 
We included all available scientific articles regardless of 
their date of publication. Two researchers independently 
searched for Persian and English keywords using the 
Boolean operator “and/or”: (1) polyethylene cover, (2) 
Ocular surface disorders or OSD, (3) critically ill patients, 
(4) intensive care unit or ICU, and (5) critically eye care. 
All these words were combined (The following search 
strategy was used: (polyethylene cover OR polyethylene 
cover*) AND (critical eye care OR intensive care unit OR 
ICU) AND (“clinical trial” OR “randomized controlled 
trial” OR “controlled clinical trial” OR RCT). The refer-
ence lists of selected studies and systematic reviews were 
manually searched. Additional papers were obtained 
from published reviews and reference lists of papers. Dis-
agreements between the reviewers were resolved by con-
sulting a third author.
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Inclusion and exclusion criteria
Inclusion: The eligibility criteria were based on the 
PICOTS question: P (participant: patients admitted to 
the ICU), I (intervention: polyethylene covers delivered 
through nursing care), C (comparison: other chemical 
drugs, herbal medicine, or routine eye care), O (Out-
come: efficacy of polyethylene covers on OSD), T (time: 
length of stay in the ICU), S (study design: randomized 
controlled trials). The articles were selected with no 
restriction regarding patient age, country, race, gender, 
publication language, and date.

Exclusion Studies on eye polyethylene covers in non-
human subjects, studies with unreliable data, repetitive 
or overlapping data, abstract-only papers as preceding 
papers, conference, editorial, and author responses, the-
ses and books, articles without available full texts, case 
reports, case series, and systematic review studies.

Quality assessment of articles
The quality of the studies was assessed by two authors 
independently based on Cochrane’s guidelines [22]: (a) 
‘random sequence generation (selection bias); (b) ‘alloca-
tion concealment (selection bias); (c) ‘blinding of partici-
pants and personnel (performance bias); (d) ‘blinding of 
outcome assessment’ (detection bias); (e) incomplete out-
come data (attrition bias); (f ) ‘selective reporting (report-
ing bias); and (g) ‘other bias’. In this assessment, each item 
was marked with a ‘low, ‘high,’ or ‘unclear’ risk of bias 
[23].

Study selection and data extraction
In the process of collecting data, 385 articles were 
assessed by the researchers, and those related to the 
research objectives were extracted and recorded. All 
references were included in EndNote software after 
the search. After removing 185 repetitive articles, 200 
remaining articles were reviewed, and the articles related 
to this study were selected. Initially, the retrieved articles 
were assessed in terms of relevance, and 107 unrelated 
articles were removed. In the next step, all 93 remaining 
articles were examined for access to their full texts and 
69 articles whose texts were not related to the purpose of 
the study were removed. Moreover, 24 articles (5 meta-
analyses and systematic reviews, 2 protocols, 4 non-
randomized control trials, and 3 insufficient data) were 
removed. Thus, only ten articles that met the inclusion 
criteria were selected (Fig. 1). Finally, different items were 
extracted from each study, including authors, year, coun-
try, sample characteristics, and methodological quality 
(Table 1). The summary tables were thoroughly assessed 
by three reviewers independently, with a critical discus-
sion of the extracted data.

Analysis
We extracted and grouped the findings based on the 
research questions addressed in 13 studies. The main 
findings that indicated the effect of using polyethylene 
covers on OSD of patients admitted to the ICU were 
noted as evidence. Thirteen articles were retrieved from 
2004 to 2021, including four from Iran, two from China, 
one from Australia, one from Turkey, one from Chicago, 
and one from Saudi Arabia. The articles were random-
ized clinical trials (RCT).

Results
The effect of polyethylene covers on corneal abrasion
The cornea is an avascular layer composed of stratified, 
non-keratinized, and non-secretory epithelium. It relies 
on the tear film to maintain adequate corneal wetting 
and carry oxygen particles during aerobic metabolism. 
Corneal abrasion (also known as the scratched eye or 
scratched cornea) is an eye injury that causes significant 
discomfort, photophobia, and erythema.

Four studies assessed the effect of polyethylene covers 
on corneal abrasion: The first one suggested that poly-
ethylene covers were as effective as the Hypromellose/
lace-lube combination (HL) in reducing the incidence of 
corneal damage in ICU patients. This randomized con-
trolled trial study found no statistically significant dif-
ference between HL and polyethylene [24]. The second 
study reported that a polyethylene cover was effective 
in preventing corneal abrasions when compared with 
lanolin eye ointments, but found no statistical difference 
in the prevention of keratitis between polyethylene cov-
ers and lanolin eye ointments in ICU patients. The inci-
dence of corneal abrasions was not statistically significant 
(P = 0.519) [25]. The third study indicated that polyeth-
ylene covers and Viscotears gels were equally effective 
in preventing corneal abrasions in critically ill patients 
(P = 1.000) [26]. The fourth study observed no difference 
in the incidence of corneal abrasion between patients 
undergoing eye cleansing and lubrication with or without 
the use of a moisture chamber [27].

These four studies concluded that the effect of polyeth-
ylene covers was the same as HL, lanolin eye ointments, 
and Viscotear gels in the treatment of corneal abrasion 
and found no statistically significant difference in the 
incidence of corneal abrasions between the control and 
intervention groups.

The effect of polyethylene covers on lagophthalmos
In this review, only one study investigated the effect of 
polyethylene covers on lagophthalmos and suggested that 
the use of polyethylene covers had no significant effect 
on lagophthalmos compared with routine eye care in the 
control group [14].
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The effect of polyethylene covers on dry eye
Two studies assessed the effect of polyethylene covers 
on dry eyes. The first study suggested that polyethylene 
covers were significantly effective in preventing dry eye 
syndrome in ICU patients [12] while the second study 
showed that both polyethylene covering and polyethyl-
ene covering with artificial tear drops were more effective 
than the conventional method, but polyethylene cover-
ing with artificial tear drops was clinically more effective. 
Therefore, its use is recommended in critically ill patients 
[28].

The effect of polyethylene covers on exposure keratopathy
Three studies assessed the effect of polyethylene cover on 
exposure to keratopathy. The first study recommended 
that polyethylene covers were more effective and time-
saving in reducing the incidence of corneal damage in 
ICU patients [29]. The second study reported that poly-
ethylene covers were significantly more effective in pre-
venting keratopathy than other methods (P = 0.001) and 

suggested it as a non-aggressive and non-pharmaceutical 
nursing and therapeutic method for the prevention of 
keratopathy in patients admitted to the ICU [8]. The third 
study indicated that carbomer eye drops were effective in 
managing exposure keratopathy when used in combina-
tion with polyethylene covers (P = 0.001) [15].

The effect of polyethylene covers on OSD
Three studies assessed the effect of polyethylene cov-
ers on OSD. The first study reported that ointments 
along with a polyethylene cover as a moisture chamber 
were considerably effective in preventing keratopathy. 
Although the odds of OSD in the polyethylene cover 
group were lower than that of the ointment group, no 
significant difference was found between the groups 
(P = 0.08) [30]. The second study demonstrated that poly-
ethylene covers were the best intervention for reducing 
the incidence and severity of OSD in comatose patients 
[8]. The third study showed that vitamin A eye oint-
ment was more effective than polyethylene covers in 

Fig. 1 PRISMA 2020 flow diagram. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an 
updated guideline for reporting systematic reviews. BMJ 2021;372: n71. Doi: https://doi.org/10.1136/bmj.n71

 

https://doi.org/10.1136/bmj.n71
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preventing OSD in ICU patients [31]. Two of these stud-
ies suggested that the use of polyethylene covers was the 
best intervention in reducing the incidence of OSD in 
ICU patients.

Meta-analysis findings
For the meta-analyses, to manage studies with insuffi-
cient data, the researcher e-mailed or contacted the cor-
responding authors to obtain more information so that 
she could calculate the risk ratio for the selected stud-
ies. Then, the studies were separated into subgroups to 
reduce heterogeneity and improve the interpretation of 
the findings. Therefore, the studies were divided in terms 
of the interventions used: (a) eye drops [7, 12, 24, 28, 29]; 
(b) eye ointments [25, 27, 30, 31]; (c) eye tapes [29, 30]; 
and (d) eye gel [24, 26].

The reason for repeating the names of the authors is 
that these studies compared the effect of polyethylene 
with two or more other interventions. This meta-analysis 
included 10 RCTs that involved 959 patients, of whom 
498 received polyethylene cover treatment and 461 
received control treatment (drops, gels, ointments, or eye 
tapes).

Statistical analysis
Review Manager (RevMan version 5.4; Cochrane Collab-
oration) was used for the meta-analysis. The chi-squared 
test and I2 were used to detect heterogeneity among the 
studies. The I2 values exceeded 25%, 50%, and 70%, indi-
cating low, moderate, and high heterogeneity among 
the studies. It is generally believed that an I2 ≥ 50% indi-
cates substantial heterogeneity. The fixed-effects model 
was used to analyze homogeneous studies; otherwise, a 
random-effects model was used to calculate the pooled 
findings. Dichotomous outcomes (OSD and NO) were 
represented as risk ratios (RR) and pooled using inverse 
variance weighting. RR with a 95% confidence interval 
(CI) was used to estimate the effectiveness. A sensitivity 
analysis was performed by excluding the studies one by 
one.

Publication Bias The visual inspection of the funnel 
plot asymmetry was used to assess publication bias.The 
methodological quality of the included RCTs ranged from 
moderate to high. The sample sizes of the included RCTs 
ranged from 18 to 207 patients. Some researchers per-
formed a meta-epidemiological study and indicated that 
small to moderately-sized trials had stronger effect esti-
mates than larger trials [32]. Therefore, we used a com-
parison-adjusted funnel plot to assess the bias of small 
study effects. The funnel plot was visually checked and 
the shape was relatively asymmetric (Fig. 8). The findings 
indicated a low probability of bias in the included studies.

Characteristics of the studies
Thirteen articles (76.9%) were published in the last 10 
years (2010–2021), and 30.7% (n = 4) of the studies were 
multicenter. Most of the articles were from Asia (61.5%; 
n = 8). The fluorescein staining test was the most com-
monly used method to measure the effectiveness of the 
interventions (100%) (Table 1).

Quality assessment
A bias risk was assessed at the study level, and method-
ological quality was assessed using the Cochrane bias risk 
assessment tool. After reading the full texts, the author 
found a high risk of reporting bias in one study (Fig. 2). 
Figure 3 summarizes the risk of bias in each study.

Heterogeneity test
Polyethylene covers versus eye drops
The Q Cochran test demonstrated the heterogeneity 
between the findings of the Polyethylene cover group and 
eye drops group, and thus a random model of the meta-
analysis was used instead of a fixed model (RR = 0.27; 95% 
CI (0.07, 1.09) (Fig. 4). The findings showed that polyeth-
ylene covers were significantly more effective than eye 
drops in preventing OSD in ICU patients (P = 0.07) [8, 12, 
24, 28, 29].

The values of the heterogeneity index (P = 0.03; I2 = 62%) 
confirmed moderate heterogeneity between the stud-
ies. Sensitivity analysis was performed to detect poten-
tial resources in our meta-analysis. Nikseresht et al.’s 
study [16] had potential resource heterogeneity and the 
removal of this study decreased heterogeneity to 31% 
(RR = 0.17; 95% CI: 0.05, 0.57; p = 0.23; I2 = 31%).

Polyethylene covers versus eye ointments
The analysis showed no statistically significant differ-
ence between polyethylene covers and eye ointments 
on the incidence of OSD in ICU patients (P = 0.71) [25, 
27, 30, 31] (Fig. 5). The heterogeneity between the stud-
ies was moderate (RR = 0.85; 95% CI: 0.36, 1.99; P = 0.14; 
I2 = 46%). A sensitivity analysis was performed to exclude 
Baba Mohammadi et al.’s study [31]. The heterogene-
ity changed after the removal of the mentioned study 
(RR = 0.60; 95% CI: 0.28, 1.27; heterogeneity; P = 0.33; 
I2 = 10%; random effect model).

Polyethylene covers versus adhesive tape
The analysis of polyethylene covers in two studies [29, 
30] (Fig. 6) showed that ICU patients in the polyethylene 
cover group had a significantly smaller number of OSD 
compared to the adhesive tape group (RR = 0.11; 95%CI: 
0.04, 0.31; P = 0.46; I2 = 0%; P < 0:0001).
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Polyethylene covers versus eye gels
No statistically significant difference was observed 
between polyethylene covers and eye gel in terms of their 
effectiveness in preventing corneal abrasions in ICU 
patients (P = 0.76) [24, 26] (Fig.  7). (RR = 0.79; 95%CI: 
0.18, 3.51; p = 0.16; I2 = 49%; fixed effect model; 2 trials).

Publication Bias The visual inspection of the funnel plot 
asymmetry was used to assess publication bias (Fig. 8).

Discussion
The incidence rate of ocular surface disease and other 
ophthalmic complications in ICU patients is high, rang-
ing from 20 to 60% of cases, depending on the diagnosis 
criteria, the length of stay at the hospital, and other fac-
tors [33]. A very recent study on eye care for ICU patients 
indicated that lubricants and taping of the lids are only 
advised for conjunctival and corneal exposure. Polyethyl-
ene eye covers were not considered a part of the standard 
eye care for critically ill patients [8].

Polyethylene covers are made of a single polymer 
obtained from the polymerization of ethylene, with no 
potentially toxic substances. A polyethylene cover is 
approximately 0.01 mm thick, easily adheres to surfaces 
[12, 16], protects the eyes by creating a moist chamber, 
prevents the evaporation of tears, keeps the eye surface 
naturally moist, and prevents microorganisms from 
entering the eye, especially during suctioning and feeding 
through a nasogastric tube (NGT) [8]. These easy-to-use 
covers prevent possible corneal complications and keep 
the eyes clean and closed [17].

This study presented a meta-analysis of the effect of 
polyethylene covers on ocular surface disorders in criti-
cally ill patients. Ten studies involving 959 critically ill 
patients were assessed in the meta-analysis. Five studies 
had compared eye drops [8, 12, 24, 28, 29], four studies 
had compared eye ointments [25, 27, 30, 31], two studies 
had compared taping eyes closed [29, 30], and two stud-
ies had compared viscotear gels with polyethylene covers 
[24, 26].

The findings from this study confirmed the effective-
ness of polyethylene covers compared to eye drops in 
preventing ocular surface diseases [6, 17, 18, 34]. How-
ever, this finding was contrary to the results reported 
by Nikseresht (2019) [28] possibility due to the differ-
ences in the age and physical conditions of patients, their 
length of hospital stay, the dose of anesthetics received, 
and the type of patients admitted to the intensive care 
unit. Nikseresht et al. studied patients with head trauma 
and intracranial bleeding who underwent brain surgery 
and required regular monitoring for pupillary reflex, 
which disturbed the performance of the polyethylene 
cover because it had to be removed and replaced during 
the examination [28].A

ut
ho

rs
 

(y
ea

r)
Co

un
tr

y
A

im
D

es
ig

n
Co

m
pa

ri
so

n 
(C

on
tr

ol
) g

ro
up

Sa
m

pl
e 

an
d 

st
ud

y 
po

pu
la

tio
n

D
at

a 
co

lle
ct

io
n

M
et

ho
d 

of
 a

na
ly

si
s

Sh
an

 2
01

0 
[2

9]
Ch

in
a

To
 c

om
pa

re
 th

e 
effi

ca
cy

 fo
r p

re
ve

nt
in

g 
ex

po
-

su
re

 k
er

at
op

at
hy

 o
f t

hr
ee

 fo
rm

s o
f e

ye
 c

ar
e 

(a
rt

ifi
ci

al
 te

ar
, m

oi
st

 c
ha

m
be

r, 
an

d 
po

ly
et

hy
l-

en
e 

co
ve

rs
) f

or
 IC

U
 p

at
ie

nt
s

RC
T

Th
re

e 
tr

ea
tm

en
t g

ro
up

s, 
in

cl
ud

in
g 

ar
tifi

ci
al

 te
ar

s g
ro

up
, 

m
oi

st
 c

ha
m

be
rs

 g
ro

up
, a

nd
 p

ol
ye

th
yl

en
e 

fil
m

 g
ro

up
84

 p
at

ie
nt

s
flu

or
es

ce
in

 
st

ai
ns

O
ne

-w
ay

 a
na

ly
sis

 o
f v

ar
i-

an
ce

, T
uk

ey
’s 

te
st

s, 
an

d 
Ch

i-s
qu

ar
e 

te
st

Ba
ba

m
o-

ha
m

ad
i 

20
18

 [3
1]

Ira
n

de
te

rm
in

e 
th

e 
eff

ec
tiv

en
es

s o
f v

ita
m

in
 A

 e
ye

 
oi

nt
m

en
t (

VA
EO

) a
nd

 m
oi

st
 c

ha
m

be
r (

M
C)

 in
 

pr
ev

en
tin

g 
O

SD
 in

 IC
U

 p
at

ie
nt

s

RC
T

pa
tie

nt
s w

er
e 

ra
nd

om
ly

 a
dm

in
ist

er
ed

 V
AE

O
 in

 o
ne

 e
ye

 
ev

er
y 

an
d 

a 
po

ly
et

hy
le

ne
 c

ov
er

 (P
C)

 w
as

 p
la

ce
d 

on
 

th
ei

r o
th

er
 e

ye

38
 p

at
ie

nt
s

Fl
uo

re
sc

ei
n 

st
ai

n 
ex

am
i-

na
tio

n 
an

d 
Sc

hi
rm

er
’s 

te
st

s

W
ilc

ox
on

, M
cN

em
ar

, a
nd

 
Sp

ea
rm

an
 te

st
s

Al
-R

ib
h 

20
12

 [2
6]

Sa
ud

i 
Ar

ab
ia

Co
m

pa
rin

g 
th

e 
eff

ec
tiv

en
es

s o
f p

ol
ye

th
yl

en
e 

co
ve

rs
 w

ith
 V

isc
ot

ea
rs

 g
el

 in
 th

e 
pr

ev
en

tio
n 

of
 c

or
ne

al
 a

br
as

io
ns

 in
 c

rit
ic

al
ly

 il
l p

at
ie

nt
s

RC
T

Al
l p

ar
tic

ip
an

ts
 ra

nd
om

ly
 re

ce
iv

e 
po

ly
et

hy
le

ne
 c

ov
er

s 
in

 o
ne

 e
ye

 a
nd

 v
isc

ot
ea

rs
 g

el
 in

 th
e 

ot
he

r e
ye

40
 p

at
ie

nt
s

flu
or

es
ce

in
 

st
ai

n 
te

st
M

an
n-

W
hi

tn
ey

 te
st

 a
nd

 
Fi

sh
er

’s 
ex

ac
t t

es
ts

, M
cN

e-
m

ar
’s 

te
st

N
ik

se
re

sh
t 

20
21

 [1
4]

Ira
n

Co
m

pa
rin

g 
th

e 
Eff

ec
t o

f T
hr

ee
 E

ye
 C

ar
e 

M
et

ho
ds

 o
n 

th
e 

Se
ve

rit
y 

of
 L

ag
op

ht
ha

lm
os

 
in

 IC
U

 P
at

ie
nt

s

RC
T

Th
e 

co
nt

ro
l e

ye
 re

ce
iv

ed
 ro

ut
in

e 
in

te
rv

en
tio

ns
 in

 o
ne

 
ey

e.
 E

xp
er

im
en

ta
l g

ro
up

 “p
ol

ye
th

yl
en

e 
co

ve
r,” 

po
ly

et
h-

yl
en

e 
co

ve
r p

lu
s a

rt
ifi

ci
al

 te
ar

 d
ro

ps
,” a

nd
 “p

ol
ye

th
yl

en
e 

co
ve

r p
lu

s L
ub

ra
te

x 
ey

e 
oi

nt
m

en
t.” 

In
 a

no
th

er
 e

ye

15
6 

pa
tie

nt
s

la
go

ph
-

th
al

m
os

 
in

te
ns

ity
 

ch
ec

kl
ist

, 
flu

or
es

ce
in

 
st

ai
n 

st
rip

s

AN
O

VA
, F

rie
dm

an
 te

st
, 

W
ilc

ox
on

 te
st

, K
ru

sk
al

–W
al

-
lis

 te
st

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 8 of 12Askaryzadeh Mahani et al. BMC Ophthalmology          (2024) 24:109 

Fig. 4 Forest plot: comparison of incidence of OSD between polyethylene cover group and eye drops group. RR: risk ratio

 

Fig. 3 Quality assessment of the included studies: low risk (green color), unclear (yellow color), and high risk (red color)

 

Fig. 2 Risk of bias summary in the included studies
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In a randomized controlled trial study by Kokacal et 
al. (2021), the patients in the control group received only 
carbomer eye drops, while the patients in the interven-
tion group received both carbomer eye drops and poly-
ethylene covers. They found that carbomer eye drops in 
combination with polyethylene covers were effective in 
managing keratopathy [13]. More than 90% of the oph-
thalmic drugs available on the market are eye drops, 
which have low ocular bioavailability (< 5%). A large 
amount of them is lost by nasolacrimal drainage which 
shortens the medicinal activity and increases eye dryness 
in patients with lagophthalmos. Thus, frequent doses are 
necessary [35].

Our findings showed no statistically significant differ-
ence in the incidence of ocular surface diseases between 
the polyethylene cover group and the eye ointment 
group. Other studies (e.g., Kalhori, 2016; Yao, 2021; 
Rosenberg, 2008) found that the ocular surface diseases 

in the polyethylene group were much less frequent than 
in the eye ointment group [8, 18, 34]. The difference 
between the findings may be due to the small sample size, 
the difference in the type of polyethylene covers or eye 
ointments used, the low level of accuracy, and the low 
quality of the studies.

The study findings confirmed the effect of polyethylene 
covers on preventing ocular surface disease compared to 
taping the eyes closed. Various studies highlighted that 
lid taping was not always necessary, could bother the 
relatives, and its repeated removal might damage or irri-
tate the facial skin or eyelids [38], but Yao (2021) did not 
support these findings [34]. Hearne (2018) recommended 
horizontal tape for taping the eyelids, but if vertical tapes 
used, the eye should be kept closed where there is no tape 
[36].

The data from this meta-analysis indicated no statis-
tically significant difference in the incidence of ocular 

Fig. 7 Forest plot to compare the incidence of OSD between the polyethylene cover group and eye gel group. RR: risk ratio

 

Fig. 6 Forest plot to compare the incidence of OSD between polyethylene cover group and eye adhesive tape group. RR: risk ratio

 

Fig. 5 Forest plot to compare the incidence of OSD between the polyethylene cover group and eye ointment group. RR: risk ratio
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surface diseases between the polyethylene cover group 
and the eye gel group. The exact mechanism of action 
has not been proven yet, but it seems that ophthalmic 
gels form a viscous and sticky layer on the ocular surface, 
which subsequently increases the ocular bioavailability 
of ophthalmic drugs [36] and functions as a polyethylene 
cover for the eye.

This systematic review and meta-analysis had some 
strengths: (1) We only chose randomized controlled tri-
als; (2) we did not consider the age range and included all 
age groups hospitalized in the ICU, (3) we used a com-
bination of keywords and theme searches in all fields to 
minimize publication bias, and (4) a meta-analysis was 
conducted to compare the efficacy of different nursing 
methods in preventing OSD.

Limitations
The limited number of studies was the first shortcom-
ing of the present study because it was not possible to 

evaluate the heterogeneity of studies by meta-regression. 
The second limitation was the low methodological qual-
ity in some evaluated studies due to ineffective random-
ization and double-blinding techniques and the failure 
to report intention-to-treat analysis. Thus, future stud-
ies should adhere to CONSORT guidelines. The third 
limitation is this systematic review and meta-analysis was 
that the resources had been published in peer-reviewed 
journals without any time limitations. Therefore, gray 
materials, review articles, commentaries, editorials, and 
articles presented at seminars and conferences were not 
included in the review. Finally, despite the effort to con-
tact researchers, it was not possible to enter the study 
data (n = 3) into the Rev Man software, and some studies 
were deleted, leading to missing the relevant data.

Fig. 8 Funnel plot of publication bias: (a) polyethylene cover and eye drop; (b) polyethylene cover and eye ointment; (c) polyethylene cover and eye 
tape; (d) polyethylene cover and eye gel
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Conclusion
This study showed that polyethylene covers, eye oint-
ments, and gels were equally effective in preventing 
ocular diseases in patients admitted to intensive care 
units, while eye drops and taping eyes closed were rela-
tively less effective. Therefore, further controlled clinical 
trial studies with adequate sample sizes are necessary to 
clarify the advantages, disadvantages, and possible side 
effects of each of these methods. Policymakers and cur-
ricular developers can take measures so that care pro-
viders fully understand the mechanisms of action and 
functions of different eye disease prevention methods in 
patients admitted to intensive care units, choose nurs-
ing or treatment procedures according to the number of 
patients admitted to the intensive care unit and the work-
load of nurses, select the number of personnel working in 
intensive care units, and implement individual treatment 
plans for patients to reduce or stop the occurrence of 
ocular surface diseases in intensive care units. The find-
ings of this study have some implications for developing 
evidence-based clinical practice guidelines for the eye 
care of patients admitted to intensive care units.
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