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EiEFEsE(Appraisal) -
>F - iR 2E5#Z (Find) FRENAEREEETE ?

® ?ﬁ}ﬁﬁjﬁk?ﬁ%ﬂ/l\}fg@ 2.3 | Search mEthOdSMWILEYJE
j:ﬁ 1@ E == g.il-':l' r 7][] J: The Embase, MEDLINE Complete (EBSCOhost), Cochrane Library,

CINAHL Plus with Full Text (EBSCOhost), and Index to Taiwan

Periodical Literature System databases were searched for stud- ()
Y J-E'k % | JEH % | ies published from the establishment of each database to May 5,°

2020. Results were subsequently saved in the Endnote X9 cita-

Yr&k-jlgl }TL:'{EJEH tion manager. The controlled vocabulary (MeSH) and text words

combined four main concepts (earplugs, eye masks, ICU and

MeSH %& Hz* —_I 5|F:"E:p] of keywords by' Boolean operators, AND [cr-itl'::ally ill :OR

critical care OR intensive care OR coronary care unit OR respira-

tory care unit OR intensive treatment unit OR intensive therapy

=
= (teXt WO rd S) unit) AND (earplugs OR ear protective device OR noise reduction
OR earmuff) OR (eye mask OR eyewear OR eye shield OR light re-

‘ = 1%% ?E**;éia (O R) duction OR eye protective devices) AND (sleep OR night OR sleep

disorder OR circadian OR circadian rhythm). All related studies
42 £ = 2= — == = were identified and scanned. The results were saved to Endnote
Il‘ﬂ M A *E?;Z%:' ﬁa& |E_| £S5 3 X% citation manager. Full details of the database search strategy

deployed in this study are listed in Appendix S1.
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B (Appralsal) ISR

>F - Eﬁ%%é?ﬁiﬂ (Find) FR BRI THEIRE TR 7

Y INE L
1) WEamstammymEagg 20| S s I
(RCTS) The inclusion criteria of this study were as follows: (a) The

2) 257 A it o 5 98 {5 P AR studies utilized randomized controlled trials (RCTs) including 2-
o arm cross-over trials; (b) Earplugs and/or eye masks were the

= - BEYSHER intervention; (c) Study subjects were over 18 years old and ad-

3) SHEESANRISEZ mitted to an intensive care unit; (d) Self-reported sleep quality
EEEA was the primary outcome; (e) Both English and Chinese studies

were [anguage peer-reviewed. The exclusion criteria were as fol-
S —— [ S : ;
4) o]BH{TscikEERmE lows: (a) animal or laboratory research, (b) duplicate studies de-

5) |__| H-: ﬂz 153 -H-j(& EF' 3\(3\(,,5* rived from the same research data and (c) literature reviews or

2 > OjEEY Y
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>F - tfRE &2 (Find) FrBRI1HESETR ?

® HEFRIZH - )
1) EYFEESEREHE 2.3 | Searchmethods —MWILEYJ—

2) m a *H E%H’g E"JE?‘EE}P% The inclusion criteria of this study were as follows: (a) The

studies utilized randomized controlled trials (RCTs) including 2-

3) iﬁﬂ%iﬁk}ﬂ jg%{ﬁ“ﬁ*ﬁ arm cross-over trials; (b) Earplugs and/or eye masks were the

intervention; (c) Study subjects were over 18 years old and ad-

mitted to an intensive care unit; (d) Self-reported sleep quality
was the primary outcome; () Both English and Chinese studies
were language peer-reviewed. The exclusion criteria were as fol-
lows: (a) animal or laboratory research, {b] duplicate studies de-
rived from the same research data and (c] literature reviews or
case studies.
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Eigatsa(Appraisal) :
>F - iR 2E5#Z (Find) FRENAEREEETE ?

= rds id tified th 3] a W
L= ] s 1 L=l pli=1 oy ILEY !

database searching (N=259%

- Embase (n=52)

- PMMEDLIMNE (n=a422)
= Cochrane Library {(n=84) Additional records identified
- IS (== 2) through other sourceas,

- Index to Taivwan Periodical imnciuding reference checking
(rn = O

—
=
[=~ 1
o=
—
(=3
E=

Reocords after duplicates remowead
(r =119)%

Records screanaed Excludeaed by title and
(rn =119) ™ abstract (m =868)

i

Full-text articles assessed Full-text articles excludaed.,
for eligibility ol VWith reasons (N =207
(m = 33) 1. MNocomtrol groupdmn==>3)
2. NMon-RCTs (m=17)

Soreening

-
Studies included im

qualitative meta-analysis FIGURE 1 PRISMA flow diagram of

{r=13)
study selection

.

Studies included im
Quantitative

(nemSinonalyms ® PRISMAGIZEE
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B %EﬁE(Appraisal) R o

>A - XRiEE &P EETE(Appraisal)?
2.5 | Quality appraisal MWILEYJ_H

The quality of Fa:'h_art_'l{'le included in the study was assessed inde- . Assessment TOOI

- 3
pendently I:w two rewewers_,usmg Cochrane Collaboration's risk of

Riastqgl mr.wse.mw.rf—ww af otervaentigns, viarsionves .2 0l

r MAcsessment itemnms included selection bias, performance bias, detec- ‘ The COChra ne COIIaborationlS

tion bias, attrition bias and reporting bias. Each assessment item was |
- SELTEd TS T TFefreSenting aTowr risk of Gadl, ‘T (fepresenting an ar-
clear risk of bias), or ' (representing a high risk of bias) (Higgins et al.,

risk of bias tool for systematic

2017). If the assessment did not reach a consensus on each item, other

members of the research team would be invited to resolve the conflict. . rayj@aws Of interventions version

2.6 | Data abstraction (V. 5,2,0)

Iﬂﬁﬁ[reweweréﬁ& 5 7N k

ELHRERA—NERE =
ETHIE - MRS IR
j'bln\lil%

*gn I:E
(Appraisal)

“dataor The 1S tudies. When they could not reach a consensus, a third

reviewsar would engage to resolve the disagreement. Characteristics
and results o e studies were excracted n terms of the author, yvear
of publication, the nationality of participants, setting, study design,
number of participants and details of intervention measures (charac-
teristics, duration, measurement time point, etc.), measurement tools

and main findings. A separate table was used to record the raw out-

come (e.g. mean and standard deviation [SD]) of each study.
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Eigataa(Appraisal)
> | - E/\ml*])\(lncluded)“»J@%’[EEI"JS‘CE?

4
I =[iss=
|
|

-——m =

(a) © 2
" = 3 4326
2 wicey-
SEEFEEESTEELEE SR
1 -9 . ' . ‘ ' ® 90 ~ . ® ;mrc'r SEQUANTE JENEMION S 8CPON D a5
r - - - »> »> 4
000000080« [0@nmwnummmm s f e :
== e Collaboration's risk of bias
:. ~ ' . . . . ® -~ 9 . .:SWO’Q(ISD'JCCJ’YSDHO personnE| (DerOrmante nas)
—- . - . .
}!,, . . . . . ~ ‘. v.. - ’..‘ﬂhr-:.rqrf:-mmr"nw'.'nor((::o',-(umt a tOOI for Systematic
[. _. . . . . O 0 O ® & O ® nomoweoskome @ GEon bas)
@000 000 00O |~ bk mmingremingua reviews of interventions

(b)

version (v. 5.2.0)

Ranocom sequence ganeraton (sekechon Dias
Allocaion concealment (s elecion Dias

Biinding of parhcipants and personnel [pedformance bias

Incompiels cutcome data (atmlon Lias
FIGURE 2 Risk of bias assessment:

a3 review authors' judgments about each risk
25% 50% 75%  100% of bias item, presented as percentage of

. Low dekolblas D' Msgeis ach canans .Hq, dok ofbiss include studies. (a) Risk of bias summary.
(b) Risk of bias graph
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TABLE 1 Design characteristics and outcomes of studies 7
Z
"l
Participants/Intervention Measurement m
Author/(Year) Country Setting/Study design characteristics Duration time point Measurement tools Main findings F
Daneshmandi etal. (2012},  CCU/Two-group controlled  E: eye masks (n = 30) 1 night (2nd night) The day after Pittsburgh Sleep Quality ( Significant intervention effect was \
Iran clinical trial C: ATU in = 30) intervention Index found for sleep quality
Mashayekhi et al. (2013), CCU/Crossover design E: eye masks (n = 30) 1 night Mot described Verran and Snyder- Significant intervention effect was
[ran C: ATU (n = 30) Halpern sleep scale found for sleep quality
Yazdannik (2014), Iran ICU/Crossover design Earplugs + eye masks 1night (10 The day after Verran and Snyder- Significant intervention effect was
Clinical trial, (post-test)  E1: 1st (n=25), PM-marning) intervention Halpern sleep scale found for sleep quality
E2: 2nd [n = 25) (% AM)
CATU
Babaii et al. (2015), Iran CCU/RCT (non-blind) E: eye masks (n = 30) 3nights (10 PM-6AM)  The morning after  Pittsburgh Sleep Quality]  Significant intervention effect
C: ATU (n = 30) intervention Index was found for sleep quality,
(7 AM) sleep fragmentation, sleep
latency, sleep length, and sleep
supplementation
Bajwa et al, (2015), India [CU/RCT E: earplugsteye masks (n = 50) 2 nights (2nd, 3rd night)  On 3rd day Verran and Snyder- Significant intervention effect was
C: ATU [n =50 Halpern sleep scale faund for sleep quality
Dave et al. (2013), India ICU/RCT E: earplugs+eye mask (n = 25) 1night (9 PM-6 AM) Mot described Richard Campbell Sleep | Highly significant intervention effect §
Crossover design C:ATU [n=25) (2™ night) Questionnaire was found for sleep quality E
Moise and light were major sleep =
disturbing factors E
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S e (Appraisal) -
SERMA (Included) BB 17 E A ST E?

Hu, Jiang, Chen, Cardiac Surgical ICU E: earplugsteye masks with 30-minute 2 nights (% Mot described Richard Campbell Sleep | Significant intervention effect was
etal, (2015); Hu, Jiang, (CSICUNRCT (post-test) relaxing music (n = 20) PM-=marning) Questionnaire found for sleep quality
Hegadoren, et al, (2015), CiATU (n=25)

China
Lin et al, (2016), China Cardiac surgery ICU/RCT  Eearplugs+eye masks (n = 32) 1 night (3 PM=morning] The day after Verran and Snyder- Significant intervention effect was
C:ATU(n=32) intervention Halpern sleep scale found for sleep quality
Demoule et al. (2017), ICU/RCT El: earplugs (n=21), Every night until ICL ICU discharge WAS for sleep Mo significant intervention effect
France E2: eye masks discharge (10 PM-8 was found for subjective sleep
C: ATU (n = 28) AM) quality
Litton et al. (2017), Australia  ICU/RCT E: earplugs (n = 20) 1 night (10 PM-6 AM).  Not described Richard Campbell Sleep ®  The control group was better than
CATU [n=20) Questionnaire the experimental group in the
sleep quality
The mean maximum sound level was
69 17 dB
Baghaie Lakeh (2018), Iran  CCU/RCT E: earplugs (n = 46) 1night (at least & hours) 6 AM to 8 AM Verran and Snyder- No significant intervention effect
Crossover design C: ATU (n = 46) Halpern sleep scale was found for sleep quality
Menger et al. (2018), Austria  Cardiothoracic post E: earplugs (n = 27) 1 night (10 PM-6 AM)  The morning after  Self-reported quality of | Significant intervention effect was
anaesthesia careunit/  C: ATU [n = 34) intervention sleep (range 1-3) found for sleap quality
Randomized study
Mahran et al. (2020), Egypt ~ Cardiac surgery ICU/RCT  E: eye masks (n = 31) 3 nights (9 PM-7 AM)  Daily 7 AM Richard Campbell Sleep 5 Significant intervention effect was

C:ATU [n = 35)

Questionnaire

Abbreviations: ATU, treatment as usual; CCU, coronary care unit; ICU, intensive care unit; RCT, randomized-controlled trial; VAS, visual analogue scale,

)
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found for sleep quality
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Exi8sLsE (Appraisal) -

> T 1’E%z5§l«,(%’f*$ul% > H - SN EREEMHE
e (Total up) 1 aEBAER? (Heterogeneity)?
o Gt¥iAE RENMERAZTMEZRER - WNLEEE1E210 -

FAMNG ET AL, 4327
WILEY
Experimental Control Sud, Mean Difference Sud, Mean Difference

Study or subaroup Mean 50 Tatal Mean C1H] Total Weight 1%, Random, 93% C1 1. Random. %5% C1
Daneshmandi 2002 6,14 188 in 12,57 1.97 k1] T. % 1.83 [1.22.2.44]) e
Mashayekhi 2013 W15 389 k11 25533 411 30 TA% 0.9 [0, 1.42] —
Yazdannik 2014 Ilah 768 25 1364 6.2l 25 TA4% 254 [1.7%, 3.30] s
Dave 20135 T0.26 589 25 43.06 731 25 6.9% 403 [3.04, 5.05]
Babaii 2015 17.67 234 30 1133 389 30 T.7% 1.95 [1.33,2.57] =
Hu 2015 76,3 206 20 46 255 23 T.6% 127 [(L62, 1.92] -
Bajwa 2015 105 252 50 2014 229 5 1T 345 [2.82, 4.07] ———
Lin 2016 G073 419 30 5467 627 30 7.8% L1z [(L.57, 1.67] R
Litton 2017 4033 3032 20 46 2792 2 7% 419 [0.81, 0.43] -
Demoule 2017 63.33 15.8 3 55 43,59 28 T.8% 0.24 [-0.31, 0,749 1 .
Menger 2018 2 1.57 27 1 1.54 36 79% 064 0,12, 1.15) 0
Baghaic Lakeh 2018 6897  11.45 4 TLa9 1087 46 B.0% -0.24 [-0.65, 0.17]
Mahran 2020 5913 648 3l 4874 604 33 7.9% 1.64 [1.08,2.21]

o

| Total (95%CH) _ 87 a0 looow 144 [0.80,2.09) : : (* ) .
Heterogeneity: Tau’ = 1,30, Chi’ = 188,36, df = 12 (P < 0.00001), I = 947% -4 -2 0 2 4
Test for overall effect: Z=439( P < 0.0001) Favours | control Favours [ experimental

A \
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> T- (FARGLIRIBMER > H - S iERERES I
" 4B4E (Total up) o SABREER? (Heterogeneity)?

I '

| =iz
I

I

—_—
o HIREBME - oa[{kIBXEENFER « 4hlFE/KSE
FHE|TIT X7 X AT &< T8 X WILEY
T I READT L N THRESHEES . KR
J n' dl n‘ dl %/
Experirmental ol Sd, Mean [ Merence Sed, Mean Daiflerence

‘.-l.ud:ﬁ'-r kEF-l_mup I Flzan S0 Total hlenn S0 Taoital Weight TV, Random, 95% C1 1%, Bandom, 95% Cl

Earplugs
Litton "2 = —’ 433 E0.32 20 T 27.492 zn BN L] [-0.51, 0.43] —_—
Menger 2018 2 1.57 27 1 1.54 6 064 [0.12, 1.15] S
Baghaie Lakeh 20018 HE.9T 11.45 46 TG0 1097 E1 -[h24 [-0G5, 0.17T]) —_—
Subtotal (95% CI) a3 1 0,07 [-0.50, 0.64] i
Heteromeneity: Taw® = @19, Chi® = 7.53, df = 2 (P = (.02, 17 = 7385
Test for overall effect: 7 =023 » = L8582}

-—— -

|
JEye masks
Draneslyraanc sl 20 L6, 14 (.11 an 1257 1.97 a0 153
Mashawekhi 200123 291.5 kLA A0 255.33 41.1 n [ER. 1] —_—
Babaii 2015 17.67 2.34 (1] 11,23 3.59 il .95 .
Mlahran 200200 3903 fAs L 48, Td 04 15 ’ 1.Gd4 [1.08, 2.21] ——
Subrotal (95% C1) 12 125 3.1% 1.56 [1.0H, 2.05] -
Heterogeneity: Tau® = 016, Chi* = 835, df = 3 (P = 0.04), IF = 64%%
Test for overall effecr: & = 632 ( P = 0.00001)
gemEm———————\
| Earplugs and eye masks 1

W aberiasnidin 20 s s s s e 7.68 25 13.64 5,21 25 7.4% 2,54 [1.78, 3.30]
Hajwa 201 % s 152 S 214 129 S0 1.7 1,45 [2.82, 4.07]
Huw 20015 Th3 MG 20 s 255 25 Ta%s 1.27 [O.62, 1.92]
Dave 2015 T0.26 580 25 43.06 7.31 25 6.0%, 4.03 [3.04, 5.05]
Lin 2016 073 4.19 an 5467 6.27 an T.8% 1.12 [0L5T, 1.67]
Drermonsle 2017 H3.33 15.8 23 55 43 59 28 T_B%, 024 [-0.30. 0.79] S [
Subtotal (95% CI} 173 183 539 208 (095, 3.21] e
Heteromencity: Tau® = 1.E7, Chi® = 8843, df = 5 (P = 0000017, I© = 94%;
Test for overall effect: £ = 3.60( 2 = 0.0003)
Tromal (95% CT) IRT 410 10dL0% 1.44 [0.80, 2.09] \ i
Heterogeneity: Tau® = 1.30, Chi® = 18836, df = 12 (P = 000001, 1 = 049 } j i
Test for overall effect: = 4 39 & < 000001} -4 -2 0 \4 4
Test for subgroup differewnces Chi® = 1897, df = 2 (P = 0001 ], 1F = 59,4% Favours [ control Favours | experimental

1

FIGURE 4 Subgroup analysis of intervention characteristics on sleep quality




B

> T - 1EBERLIRIBANER
M 4245 (Total up) 4 FEEAGR?

® 1IRRE
7"
ﬂWILEY

BEMRR - OB ZRVFE - 1£5]

REFEDWL B "RS

TAN

a

Z5F:E(Appraisal)

> H

/
: LB
|

OE2O0OBFOKREE

\
|
|
|

| Y

A ERAVAE R 2R

(Heterogeneity)?

SEAREEHNEE -

BEF DT a0 RER

FAMG T aL.

Experimental Control Fad. Mean Difference Std. Mdean Difference
Stuady or suhpraup Meamn s5Dr Tadal PMlenn sD Total Weight IV, Rondom, $5% C1 1. Random. 95%, 1
21 might 0
Iun shmaddi 2002 16,14 1.58 1.97 k) 6T 1.53 [1.22, 2.44] —
e ifli 2003 2915 Ine 41.1 089 [0.56, 1.42]

Wisdannik 2014 31.66 TGN 621 .54 [1.78, 3_30] —_—
Dave 20015 T0.206 589 731 4.03 [3.04, 5.03]

Lin 2016 419 112 [0.57, 1.67]

Littom 2017 30,32 0 2 .19 (K1, 0.43] —_—

aie Lakeh 2018 6897 11.45 S .97 .24 [~0.65, 0,17 —

Mlenger 2018 2 1.57 27 1 1.54 064 [0.12, 1.15] _—

Mlalwan 2020 44,82 4D 1 26.TR 731 1.264 [0.73, 1.79] —_—

Subtotnl (#5% CI) 264 1.27 [0.56, 1.08] i
Heterogeneity: Tau® = LOE, Chi® = 11006, df= 8 (F = 0000017, I = 93%

Test for overall effect: £ = 2.49( P = QMI05)
o
I 2 mighis |

T 206 20 406 255 25 [0.62, 1.92] —

Bajwa 2015 2,52 50 214 229 E=1] [2.82, 4.07] —_—
Siahran 24020 &.BT 30 50,23 Lo 35 [n.on, 2.12) el —

Subuoial (95% C1) 11 1o [0.79, 3.440] —n——
Heterogeneity: Tau® = 1,24, Chi® = 27.59, df = 2 (P = G001, 17 = 93%,
;21_1 Lo erall effect: & = 3. 14 P = 02}
1 A mighi= |

et =2 oo 5 1767 2.34 a0 11.33 RS 30 Hu6% [1.33, 2.57] —

Demoule 2007 6333 15.8 23 5% 43,50 it LTS [~0.31, 0.79] T

Winhrmn 2020 T2 10,008 3 59,19 T2 35 65 [0.69, 1.75] —

Subtotal {95% CI} B4 o3 20,25, [0.19, 2.07] i
Heterageneity: Tau® = (i1, Chi® = 16,61, df = 2 (P = (s02), 17 = 558%

Test for overall effect: Z = 2.35 (P = 0002}

Trotal {95% CIy 449 480 LA 1.4 [0.86, 1.95] ) . *. .
Heterogeneity: Tau® = 107, Ch? = 18784, df = B4 (7 = 0,00001 ) 17 = 93% _a 2 0 Na” a
Test for overall effect: £ = 5080 P = 00D

Test far subgroup differewnee: hin el SO 7 (P = 04T, 1T = (7% Favours | control Favours [ experimental

- FIGURE 5 Subgroup analysis of intervention duration on sleep quality
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