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Abstract

Background & aim: Uremic syndrome, because of chronic renal failure, causes a wide range of problems in
patients. One of the most important diseases which can be mentioned is considered to be sleep disorder. The
prevalence of sleep disorder has been reported to be 40-85% that can cause a decline in various systems in
the body, including cardiovascular and the immune systems and can eventually lead to a decrease in life
quality and may also increase the morbidity and mortality rate in these patients. Therefore, finding effective
interventions in order to manage sleep disorder of these patients should be part of the comprehensive care
plan of patients undergoing maintenance hemodialysis. The present study was conducted to investigate the
effectiveness of interventions to improve sleep quality in hemodialysis patients.

Methods: A literature search was conducted using PubMed/MEDLINE, Scopus, Web of Science, EMBASE,
ProQuest, Science Direct and Cochrane Library databases for publications up to May 2022 in order to find
all studies that examined the effects of interventions (pharmacological and non-pharmacological) on sleep
outcomes in hemodialysis patients. By performing meta-analysis, Standardized Mean Differences (SMD) and
Confidence Intervals (Cls) of 95% were calculated for continuous outcomes using a random-effects model.
The heterogeneity among studies was assessed using 12 statistic.

Results: Totally, 15 studies with 997 participants were included in the meta-analysis. Findings reveal a
positive effect of interventions on sleep quality based on the Pittsburgh Sleep Quality Index (PSQI) score,
(SMD =-1.93, 95% CI = -2.63 to -1.22, P<0.001) with a significant heterogeneity among studies (I1? = 94.9%,
P<0.001).

Conclusion: Based on the findings of the present meta-analysis, interventions such as acupressure, relaxation
techniques, pharmaceutical interventions and muscle relaxation have a positive effect on the quantity and
quality of sleep of patients undergoing hemodialysis. However, due to diversity in methodological quality
and the heterogeneity of the studies included in this study, it is difficult to draw definitive conclusions about
the effectiveness of different intervention. As a result, the interpretation of the results should be done
cautiously.

Keywords: Interventions to Improve Sleep Quality, Sleep Disorder, Patients Undergoing Hemodialysis.

Copyright © 2023 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http:/
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.


https://support.microsoft.com/en-us/microsoft-edge/this-website-doesn-t-work-in-internet-explorer-8f5fc675-cd47-414c-9535-12821ddfc554?ui=en-us&rs=en-us&ad=us
http://dx.doi.org/10.30491/JCC.16.1.1
mailto:amirvahedian63@gmail.com
http://dx.doi.org/10.30491/JCC.16.1.1
http://dx.doi.org/10.30491/JCC.16.1.1
http://dx.doi.org/10.30491/JCC.16.1.1
https://jccnursing.com/article-1-692-fa.html

[ Downloaded from jccnursing.com on 2026-06-28 |

[ DOI: 10.30491/JCC.16.1.1]

d

2529 SRl 0 5L yy dlxe
10.30491/JCC.16.1.1 VoY Sl ) 0 lacs OF 593
5UTle addllae SO t3bagen Codi oyl ylow 40 Clgd CuluS s W] OYS e owyyw

W s gLasly mel Mohammad M Alkadi®® « Ali A. Hssain?3 & Yw 2 b

Al el 0t S pote olStily ¢ plobo 5 (gl py oaSily

ZMedical Intensive Care Unit, Department of Internal Medicine, Hamad General Hospital, Doha, Qatar.
3 Department of Medicine, Weill Cornell Medicine, Doha, Qatar.

4Weill Cornell Medical College, Qatar, Doha, Qatar

% Division of Nephrology, Department of Medicine, Hamad Medical Corporation, Doha, Qatar

Al et () 4l ay (S pole oKl e by 00Kl log 5 laid 5 o ¢ ol Lasly puel ©

Amirvahedian63@gmail.com : S5 zSIl oy . olnl el (ee) il (S5, pole olSutils o6l 015l dog s lasig 35 po padlas hsly sl 3] Gnnd Dliarns g3 ¥

ANRAZAVA RN XYL - PR Wt VAN DA B o ds AN RAVARTLRERY| P RX: | PR

84S

52 45 09550 (ilegs > SMSe 5 SYMST Sl gy o 5930 g Gl (554lST oo (o) saly &S o pol )i 330 g e
ia dlas 1 Ll (lagiums 3,5lee colis galS Coge doyd FooAD fup faud b oS ol Llgs M) eMSie gl 1 55,0 5
o8 sl awals Sl |y ohlewr cnl 3y 9 Spe Jleaisl (aljdl 9 (S5 CuteS (ials Wlgie g 0ad Jlo sl i 9 (Boye (6
byl adlias 15l lbogad olylas gols Coblyo asby ) i Camle hlos ol Ul M) JSitio e (el S50 Mo
i el jdbdgen cod hlew jd Cled CuaS oiad sl CMs e dsu il sy CBun

EMBASE Web of Science Scopus PubMed/MEDLINE  sleMbl claolly 51 oslil b oyt (goocine W g,
2y e 5 gyl Mlie il a8 Sllllas 28l ¢l Y-YY 0 ole b Cochrane Library , Science Direct ProQuest
isabl Lolgd 5 (SMD) o 3l :Silkee (glocsglis ulbllio plosl by ad plosil c5163,S sy jdlidgen cod oo wlss dgus
WA gy 12 6,0 ) oolisasl b culalllas O 9xenl b dewle  Bdlas Ol 1 e 1 ool b dtwgn (slasely (sl do > A0 (CIS)
oy0s bl p Olod i 3 Mslae cuto L3l 5l (Sl gulbs i )S 415 LTk 45 6uuiS'eS 15 AAY b asdllas VO ggeme 55 AL
B sSeals L P<0.001 o (SMD = -1.93, 95% CI = -2.63 t0 -1.22, P<0.001) (PSQI) 5515 Ll oS asls
24 P<0.001 %1% = 94.9 ldllae py (sledasMo

5 CueS p Sude ,.:L» oyl EMBlse g (ilpl)] oSS (o )lis b wile (Mo (sl jllke (slaasl olul 28 S Al
x5t 56T 5 005 3y lllan sSanls g UG gy S 50 £95 )5 a5 3 b slbagad Co% s Ll CuksS
D55 Oy dilblizee Ll zuls joudd g 039y Hladd Caliee Mo o il 5 )90 > (galad

lbagen cov ohlag olys U] ilgd oS ouimaolis)) oMl 105 lgunls

o

V] Canl lagye dosddy g o obsS (gan lad b Llgd 0l
Cumdy p lpeS wilse clllhe @i Gk [V
9 o (gt b g atdly ale SIS LS, o (SG5edg 50
5 lisebo] sl 185 ¥ 5)l5 LwsSinn cstlady ylam 33l s,
(S Sl Jsbo g rasa (2)les (1l (llow (sd9me

Aol
Sr9re >9) 5 o Sl lp Sl (S o
Slod @l e galio Colis g (o3l i (sl Sl
015 195 pgsws (10 Ol g (sheul it S50 3 Sdes ()
5 S5k 89 g M) Sl (izmed 5 5yl Slel
ot 5 Sl 5l Camg e [V] cusl ()90 dabls o

1F+Y o b)loa.:} Ald 293 0329 dlﬁ:h.—vé')a d)mf Ao


http://dx.doi.org/10.30491/JCC.16.1.1
mailto:Amirvahedian63@gmail.com
http://dx.doi.org/10.30491/JCC.16.1.1
https://jccnursing.com/article-1-692-fa.html

[ Downloaded from jccnursing.com on 2026-06-28 |

[ DOI: 10.30491/JCC.16.1.1]

¥/ 5dblke anlllas oS5 13dbdgen cov llaw 5> Ol CutS sy o)) OMSIe ooy

IS s bl ose (alu)b & bMie 55 (olewdse
DIV]ad oo lgs

ST ogize gl jap cge Laleg Jlo oyl s oo
Jsb s 5l e (Sl Sl o by (b S 5 Slss
st ol pytias (izman 5 (535 0 b ool syl s,
Hdger Ghlan )3 lelul gloygs <S> JHsl 5 13
YN o b)) g j Sl Slllas puls s 0
Vb gghaw b loyd ploj e b (63dld plilew 53 o>
9 o0 Wlo g CLISS 5 SIG )3 (]S b g 0l
DoJcwsl olgmnl 353

ot ghlen Cumex 3 Cls JHBT VL g9ud 3929 L
Whlost (S5 diliss slol 3 o1 5 86 Slas 5 jbdgen
5 bogen )8 & Gglase (20N (uiBle 35 j03 (go0s
MW g g St s oo Jlais g 039 o Db (5)lse Sy
e 3] ohlan ol Ulsd Y] gt 5 JyS (sl Y
o> dabiy o 1wl a8 S5 g oy 8l oud
Co e &y (6l 429 Cunmlso «30bdg08 (ilaw Cup e
g [Vebgs Bglane (b ladye Ol YN g s
g S odimaelis,) oMslis b bagye oldlbs gl
2 sblie p Soleatus j9pe (ptiz 29 olitel e
WS ylan Cilisee clacures yd Clod Sgmy (slp M3 o
CaisS Sote 3 Spo SN 1yl alex I DAV Wlos S
(0w ceismpl] ale) gy ©Mlae & (s s
25le) (S50 (slolSiiwd 1 oolitwl wisle 9,058 o [YY-11]
13le) (5lwply] oSS YA-YF] (i Sslo g 55 135
(o ome) 5 silopgad (el (s (Gloy jlule
@) w230 e Joloe Jials b Cls iy [YV-V4]
9 [YOYY] (0le 9 59 JyuS dao 5 yo il Jleo e
N (igw b g sloyd auly asbe) (il slagyleyd
Cls CedS oS g Jelge s g ialS (ol [T
03 Oy b (e Sl STl (pl b3S o)Ll olile
o ol 239350 b slaodly gy BT o>  ola sl
Gl e 0038 5 giluhlar laolollS 4
o)) LledyS 23568 |y WM Ie 5 5By (aiso 51 b))l
dgre Sly (oS Ol (piSu il | (Sl (g, saled
San b adlas ool gy cnl 5yl 3929 (llews > Clo cuisS
CosS 0dimdelds )| GMalse gdlas 1 b Sllllas )5 4500
kol Jl i (b slbagen b ey cod il Clgs
5wl ol glp 35 el anles LT g opl jUTke oyl
3959 3dbdgen b loyd Cod ol jlew Llgd CutS p M lae
Jdos 5 355 g ololis adllas ol 5l Cun ooplplo ")l
el S ploxil g g ool b dlally 13 35250 Slalllas plos
Sgolasel BB L olise

J Crit Care Nurs. 2023;16(1):1-15

3fdas | b o (i plgis @] Sl b Ghle
s oS £185,) (gl cnslio SN0 5 g 35,655 Jai 53 365
APl g hlen Qlgs Cundg 4y dag S ool ol e
jome Slgs JNST 3925 &8 (93,190 ) p)Y EMENae 5,8
235 123 lent Aoz cand 3,553 Yl oo s
oo bl 4 M (hlow Cumes (Slgd CYMS] (VL
Ll a8

CuiSp BB g odigrdn <3S b4l Geje (olo)l
S 3 250 VIV plaz )3 o] 50 9 0391 olpom 453 Slos
S bl il o pd i S wd) b Cumes (ygudes
2 4l pose oyl 4 gte Jle o pald Glike adllas
O8> Hlis (1o pd YYIV) cobs 4 Ml 5l as)le s 4 ol
o b 9 [F] (0,3 £I¥) o iy oglS 5 (12y3 YVIE) Y,
J AVl gad) b geje slaggslon dlax jlaoyd VONY IS
V] el Sl (S
Pyt damsgs J1id 4 (59alS” e (2lun)b aMise e
S Bgdieo gy (o CINB] I (g il b Soo gl
St i IS sl s ST ol il 1 5o
0l i35 Aoy B YL adS yoje oluyl 4 (LMie jo
3gam 02515855 olegs 1 85 Fhlas 2 o 3 g o
g 6058 b oyl jlows 4y G cduoyd FA b WS o o0 lin]
> g (o2 V) Blas 5Ly cov ljlen (doys ¥F) 48
D) Wlod S5 g9 I &S Jl slagleys join o o313
JA] casl YL (aum

bl hlen Camen g9y 01 plogl Sldllas olusl

Sloslad Jalos o oo 015)10055 jlidgen Cou S (oo

09035k 9 4 eje by (VL gokans opnelS 5 (o9
sy a8 glgie [V-] e iz 5 [3] ] Jale
ot hles > wlgs IS gand il clillas ) Lol
ol g 008 (o)l 20> W-FR 0 1) 015,005 5llagen
ol S¥; carS Gl fhe Jelss (nyiere
@ Mol gl s Jele S puizmen g [V lew
Nd PN oo 9 Spo Gl 33l g (Bgye (8 clacs o
BY> (pjiere I (o plyie 4]y Sl IS e
I8 Mt Canygd wly 53 25 SN; cuas cdl
LIV ]Slesls
S esSy 3dbogen cov ljlew 50 Cled OYMS] clde
i Sl Ll o ytoe 51 o8 sl ()18 g s Jolse
B sl g Clod Sajsden piny (305 posSee 2 5009l
cge 4 3)5 o)Ll ()l gMe zd 5 g Sl 5o
AYMB] 5 eyl Gl o paiiee bl S sdalin


https://support.microsoft.com/en-us/microsoft-edge/this-website-doesn-t-work-in-internet-explorer-8f5fc675-cd47-414c-9535-12821ddfc554?ui=en-us&rs=en-us&ad=us
http://dx.doi.org/10.30491/JCC.16.1.1
https://jccnursing.com/article-1-692-fa.html

[ Downloaded from jccnursing.com on 2026-06-28 |

[ DOI: 10.30491/JCC.16.1.1]

Wle) cpiKle lagley g (Slop> (el 5 (aglio (pye
5 s loyiie 3 Ol (3 (Figw b g oy al,
Sygiim Sl CatsS (adls jlolial b &5 Gl
L2 0l ol
Mol (Gl 53 ke adlas § zos slabas
Solon b Jis Jlgj b Clgs (ooladl 4] 4 pEases L
LooasSe ¢ i GVe (0 (S Casblyo il b MY
el ol 4 0rd puizie Sl (g 9 WSS 9
ol e b
Losly &y

Can ya e ol b zlscil ds g dw el
Bl )5 SVle 5 )5 )15 (b))l 3)90 (sele oY
03S 5 lsie ool Sl s 4 Olalle g L
Gy basye ol & OVlEs lolid ly e g9 bawy
Jts yolbo & (30 93 cm p5 53 508 QL pgd 6,5 )5
doly Gllllas 5 13,8 w1y sdilendl oYlEe JolS 2o
S5 3590 slaodly 55,8 slwlis 1y jJUTLe 4 39,9 (slayline
25 gl il Glllas jload shb i I (o058 dhws &
Lams cdlllao glyl < Jlo 0 pb g 5 el ol
(U5 3 a1 (slnog,S 5 Sl ) ged e el
23l CadS sbaely g b))l IRl elgl dlie gyl
L pleel 455550 alilae s o L5 )3 JyuS 5 alilae 095 9
S5 o 5 8an g Con Gobo Sl L) o S5 B
CubsS 3

by Jitus job 4 cotte Olillas (3509, CodS
Al g [¥Y] olas ganas, (wlide I edlatwl b sdiwws 9o
Glo s ey (JBI) 5540 Ulgs dumsto (o3linl o5,
Oldles uen 5 (RCTS) sus S 5 (gjlw Solas
Jadad el .85 58 (2bj)l )90 (25 Ao orB Sk
2 &S ol dlezel B g pime o o] dw ad5lel il K
Sladllas a5 o)y 38 400 (pbldS JUS g 12,5 168 (gl dolas
392 jkiel 25 JTods] B 6405 45 05 033 O U yao S 0 pe5
5545 a5 3Vl €S ol 4T (sgenn b Vb oy
05 o3 1) 7]

w9,
adlae o0

Preferred Reporting Items for ulul 5 5JUTke oy
Systematic Reviews and Meta-analysis (PRISMA)
A el [¥+ ]
P 5]yl
Web Scopus PubMed/MEDLINE _sleMbl koSl
5 Science Direct ProQuest EMBASE .of Science
5 Ylde 8l (gl Y+YY e olo b Cochrane Library
5 Ohle jl cgztine (51l 10 Lad e b e Glalllas
b «Olgs M ias eolatwl 55 MeSH (guls” clls
2 L €l P b« anh b «Olgs 5l Caegyoe?
b €osis gy g CS o0 b € @ <8 o0 L «Olgs
IME b «plo; Clgd» b «0lgs cunS» b «Olgs dls po»
L «liwy oMl 5 Glbygen? 5 «Oled (gl
slaplo» L € ogibpue Ml L « sg)ls M lao»
ibopl b € oy slulor b« Sloyd  drwge? b € piols
L o« ey L « by colay L «odlas
Swlo» b K Sjom by L «ujb,); asolp b <<G$I);9i}t§>>
_«)ju:,;» b Cpsli>

Yo aalie dadye 0gdll Glalllas yidw olols (olp
03l b b po Wlde (poles .8 )8 J1)8 sy p 3590 50 gl
M8 Bl g byl 2)5e 0l oy Gl I slajline ]
RWERY
axdlho 4 9,5 93959 S lo

andlas 4 3955 (slo)lme )12y ©y90 > Cllas
WA Gl pj b

(RCT) oas JyiS 9 (il dolas o olojl )l [Lall
9 slasgs oas olar cla olojl,l5 ¢ Bolas ablite cilllas
0l (gilw Bolai e b (gl dolal )50 dew dalllas glsl
Sles (& fM3Iae 535 b)) gkt 4y J S gliog S L
O il Seelidger Cundy b slbdgen cod JLuS )5
Jolis (S8 oMlae (7 .owesd b wi> Cudglze
@yt gl g (eisupll asle) o9y slagley
(Sloyd jlole w5le) (gilwplyl slaKisS I oslizul LSl

T ) )3 0 3,y lalllae lasete 1Y Joua

First ; ‘ 3, Assessme aoly ol pod
Author, = % a_ N nt tools f', P T . -
vear, ke ' 1 3 forsleep T Al gi Y
Ref 2 3 quality Syt 5 g E
R R L B
[47] G e T e Post-1: 7.42 + 2.74 .
¥y s Post-C: 10.96 + 2.96

VY ) ojless VP 0)93 0329 dl.&:c».él)o d)t;u)idlgm


http://dx.doi.org/10.30491/JCC.16.1.1
https://jccnursing.com/article-1-692-fa.html

[ Downloaded from jccnursing.com on 2026-06-28 |

[ DOI: 10.30491/JCC.16.1.1]

0/ 3T adllae G 5dbagen cod lilow )3 Olgd CudsS oaimd clis)l M3 lae oy

Arab,
2011,
[48]

Espahbo
di,
2011,
[20]

Shavand
i, 2011,
[54]

Najafi,
2014,
[57]

Babahaj
i, 2014,
[37]

Moeini
Ghamch
ini,
2015,
[57]
Estaji,
1970,
[56]

Hadadia
n, 2015,
[51]

Dehkord
i, 2016,
[58]

Farrokhi
an,
2016,
[52]
Shen,
2017,
[49]

Muz,
2017,[5
9]

Emamv
erdi,
2019,
[50]

Ghavam

i, 2019,
[53]

@.L"}T)K
b

sl
b

sl

b

Lﬁl"ji)lf
et

5k

LS

LS

3k

LS

s

b

5o

b

b

5o

5k

(J. .¢
b

( )“: .U‘
LY

Ay s
£Y sl
T 1S

e Js
Yo odsle
oS

VO 2 JS
A cals e

Y s

5o :Jf
Yo raldlie

Y

Y S
YV:als e
" s
We i JS
I\AREPVESEW

o0 s

o s
YA ali e

o al)s

O sl
o )5S
Feuds
Yo sl
oS

Y s
AR JRTIEAEV
" s

¥Y i JS
¥ sl
M s

Y S
AAETVENEW
03

Qe s
Foodile
oy

FerJs
Yo sl
s

ks b

e
baal
@ ol

Jsb

[T 3T)

$iSs

b iloplyl
Sl yed

b sy
515 gl
o
L (sstoply]
Eable
PIEERV
beal
Sl

©)lsd b
Sbole
b 5k
LS)L-ilé b

PSQI

PSQI

PSQI

PSQI

PSQI

PSQI

PSQI

PSQI

PSQI

PSQI

PSQI

PSQI

PSQI

PSQ

Pre-1: 11.94 + 3.31
Pre-C: 10.94 £ 4.1
Post-1: 6.22 + 1.93
Post-C: 10.74 + 3.94
Pre-1: 6.23 £2.58
Pre-C: 7.23 £3.29
Post-1: 4.07 £3.12
Post-C: 8.23+3.1

Pre-1: 12.14 £ 3.89
Pre-C: 11 £ 3.51

Post-1: 8.28 £ 2.92
Post-C: 11.5+3.4

Pre-l1: 12.67 + 3.407
Pre-C: 13.83 £3.94
Post-1: 7.93 + 3.483
Post-C: 13.5 +4.249

Pre-1:12.3+2.8
Pre-C: 11.87 £ 2.7
Post-1: 6.2 £ 2.3
Post-C: 11.93 £ 2.9
Pre-1:10.52 + 2.2
Pre-C:10.21 +£1.85
Post-1: 8.07 £ 1.96
Post-C: 10.12 £ 2.09

Pre-1:9.6 +4.2
Pre-C: 10.1 +4.13
Post-1: 6.4 £ 2.8
Post-C: 9.7 + 3.48

Pre-1:9.44 + 4,98
Pre-C: 9.02 +4.42
Post-1: 7.53 + 4.62
Post-C: 8.25 +4.73
Pre-1: 8.55 + 4.75
Pre-C: 95
Post-1: 7.62 + 4.07
Post-C: 8.46 £ 5.46

Pre-1: 13.61 + 2.02
Pre-C: 13.96 + 2.37
Post-1: 9.22 +1.9
Post-C: 14.9 £ 1.46
Pre-1: 8.1 +4.3
Pre-C: 8.3+ 4.4
Post-1: 7.62 + 4.3
Post-C: 742 + 4.4
Pre-1: 16.37 £ 1.52
Pre-C: 15.74 + 1.72
Post-1: 4.66 *+ 3.66
Post-C: 15.62 + 1.81
Pre-1: 85+ 3.5
Pre-C: 9.7 £ 3.8
Post-1: 3.9+ 25
Post-C: 9.8 £ 3.8
Pre-1: 2.2 £+1.03
Pre-C: 1.87 £1.22
Post-1: 0.87 £ 0.86
Post-C: 2.03+1

5

K

5

el

J Crit Care Nurs. 2023;16(1):1-15


https://support.microsoft.com/en-us/microsoft-edge/this-website-doesn-t-work-in-internet-explorer-8f5fc675-cd47-414c-9535-12821ddfc554?ui=en-us&rs=en-us&ad=us
http://dx.doi.org/10.30491/JCC.16.1.1
https://jccnursing.com/article-1-692-fa.html

[ Downloaded from jccnursing.com on 2026-06-28 |

[ DOI: 10.30491/JCC.16.1.1]

szl ol u*’l“" e s )])‘gl 5D 0y (sl jlixe
V) = G gindd,) ol dw I (SO cldlles «aly
Casges) 38,5 )5 (4 Y2) = Gind 5 (9-F) =lawgico (4

Jena & bl yr o0 s lalllaa JBI (oolis] byl 3

Ol (lolid 5 Jho (ooyp oo lp Jdos 9 4520
P e bSGSS 5k I (Outlying Studies)
pbol (Leave-One-Out Method) 59,8 <O piliS)LS
Oyl U1k IS 35900 30 1y sl oy 8 Sl b i
[FF s lulis

» Sldlao LS)L‘"W)" lJ ).a..) u.xo?u )JL’TLA ‘Ly1 » D9M.C
3 olasl g Uil lp b el Hlizl Jlo el
oalizl b Jlais] )Lisil 68 g 05 o3l LaB slolages
Begg 90l 5 [F0] (Ll gy Lb9s) EGEr (05 5|
gle byl el b L)l [F9] (las) (Suan (i9))
g 4 digas woe jl odlitl b g, ylie Llod o iKanl
A5 plgl

FYVELD

S A o)y el QL) 4 e g3l L
LSS Slalllas Gl I L el awd 45 alli V08 o \YYOF

JolS o byl 5l e g Sl Bl alis Yo cbogy ol 1,0l

«College Station <Stata Corp) \V 4. STATA
Sl pSile olds awle (ly (K ,0] sdstie YL (TX
wosgey 5 (sl (C1 20330 5 SMDS ) o5 plésl 3 ikl
S 5sb 5y oS ulow g 4y o Sl 5 edlizl
a3l ol 1 gl g i jlims Bl ol g e Silio oo
s o oxb )5S PSQI) Sy b oS
oo 391 Ulgs a5 S (s 30T Lolis gl Jubows
B OMolie g4 polul  Waog)S 5 Julod g 4 jo el 2
(V) esMas sloph)l (¥) s)ltd o (V) 2 ploxl 095 525
S 2ol (0) 5 s EDLsa (F) el ] slacksss
Ll 4o sie 4 (SMDS) o 3kl Sike oli
o Ssanls ails 5 3 L g 5 epbee Lol ol
M lie S 5l ansle (gl Bolas @l e jl clalllas
b llles e bl b o3zl Ol oS o CaiS
A5 3yglys 3gamme oles Canwyd yiSTus g, 3l oolitul
S 9ol 3l alisl b o plojl S oy (iSenl o
P- L Chi2 o,lel [¥Y) wis b, I-squared (17) ool ¢ 45
leie 4 003 12550 cldllas (6,550 L value<0.10
lie 5 9ol o sine glis A5 &S i )3 I ine (Sanl
ol da g BB Kenl oy L 12 gl a0 )3 VO 51 5V

VY ) ojless VP 0)93 0329 dl.&:c».,ﬁl)o d)t;»)idlgm

(gi.;.b)wa} uwAwu.sl;))lwls‘»u)yod‘.:?.huo)l)&wb‘?lk))b)&
5hoslasl b IS slael ¢ iy (slaaalse olos byl
] o)l.o...fi Cowgas
Jadad (suas; (olide (olol 2 I 3 005 5)lg (il (sla oloslS (wlidihg) kS 2Ly 1Y Jgoa
&3l Holas Silw,es B z )& g ouud Bis Ollllas 8 o
& Jw dxnn o las Bl 555 b yoS guigd 295 Uh9) Sl baicinogi Gldlbe gl )l o s T
Cowl 045,55 (g5lw Sl (S (g5l Sl B Sl maowo (55w
Nasiri, 2007, [1] 1 1 - - - 2
Arab, 2011, [2] 1 1 1 1 4
Espahbodi, 2011,
1 1 2
ravancl
Shavandi, 2011
y ! 1 1 3
[4]
Najafi, 2014, [5] 1 1 1 3
Moeini
Ghamchini, 2015, 1 1 1 3
[6]
Estaji, 1970, [7] 1 1 1 1 4
Hadadian, 2015
’ ’ 1 1 2
[8]
Dehkordi, 2016
’ ’ 1 1 2
kh[9]
Farrokhian, 2016,
[10] 1 1 2
Shen, 2017 [11] 1 1 1 1 1 5
Emamverdi, 2019,
2] 1 1 2
Muz, 2017, [13] 1 1 1 1 4
Ghavami, 2019,
[14] 1 1 1 1 4
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Treatment Control Cohen's d Weight

Study N Mean SD N Mean with 95% CI (%)
Nasiri. et al; 2007 31 -3.67 2.544665007 31 -.16 .5483292806 - -1.91[-2.51, -1.31] 6.78
Arab z. et al; 2011 32 -5.72 2.622367251 31 -2 .5904913209 - -2.88[-3.59, -2.18] 6.65
Espahbodi f. et al; 2011 30 -2.16 2.745221303 30 1 .4899795914 E B -1.60[-2.18, -1.02] 6.80
Shavandi n. et al; 2011 8 -3.86 3.341230312 7 .5 .5007793925 —— -1.76 [ -2.96, -0.57] 5.91
Najafi z. et al; 2014 30 -4.74 3.268898729 30 -.33 .6559742373 - -1.87[-2.48, -1.26] 6.77
Babahaji m. et al; 2014 31 -6.1 2.458861525 31 .06 .4433959855 —— -3.49[-4.28, -2.70] 6.54
Moeini GH. et al; 2015 55 -2.45 1.984540249 55 -.09 .3673281911 L 3 -1.65[-2.09, -1.22] 6.94
Estaji z. et al; 2015 27 -3.2 3.541750979 30 -4 .8425841204 E -1.12[-1.67, -0.56] 6.82
Hadadian f. et al; 2015 45 -1.91 4.564694951 39 -77 .7170997141 -0.34[-0.77, 0.09] 6.95
Kasra Dehk. et al; 2016 30 -.93 4.226304532 30 -.54 .8704022059 -0.13[-0.63, 0.38] 6.88
Farrokhian r. et al; 2016 31 -4.39 1.862417783 31 -8 .3779656069 - -2.67[-3.36, -1.99] 6.68
Shen. et al; 2017 21 -48 4.079338182 21 -.88 .6222539674 0.14[-0.47, 0.74] 6.77
Muz. et al; 2017 27 -11.71 3.096204128 35 -12 .2652621345 —l— -5.66[-6.77, -4.54] 6.04
Emamverd m. et al; 2019 30 -4.6 2.979093822 30 .1 .5374011537 - -2.20[-2.84, -1.56] 6.73
Ghavami. et al; 2019 30 -1.33 .9089114368 30 .21 .2698147513 - -2.30[-2.95, -1.65] 6.72
Overall > -1.93[-2.63, -1.22]

Heterogeneity: 1° = 1.80, I> = 94.90%, H’ = 19.60
Test of 6, = 8;: Q(14) = 203.67, p < 0.001
Testof 6 = 0: z=-5.37, p < 0.001

Random-effects REML model
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Treatment Control Cohen's d Weight
Study N Mean SD N Mean SD with 95% CI (%)
Acupressure
Nasiri. et al; 2007 31 -367 2.544665007 31 -16 5483292806 E B 191251, 131] 6.78
Arab . etal; 2011 32 572 2622367251 31 -2 5904913209 e = -2.88(-359, -2.18] 6.65
Shen. et al; 2017 21 -48 4079338182 21 -88 6222539674 M 014047, 0.74] 6.77
Emamverd m. et al; 2019 30 -46 2979093822 30 .1 5374011537 B -220(-2.84, -156] 6.73
Heterogeneity: 1° = 1.58, I = 93.77%, H’ = 16.05 - | 1.71[-2.98 -043)
Test of 6 = 6;: Q(3) = 48.64, p < 0.001
Muscle relaxation
Hadadian . et al, 2015 45 191 4564694951 39 -77 7170997141 B 034077, 009] 695
Farrokhian . et al; 2016 31 -439 1.862417783 31 -8 3779656069 E B -2.67[-3.36, -199] 6.68
Ghavami. et al; 2019 30 -1.33 9089114368 30 .21 2698147513 B -2.30[-2.95, -165] 6.72
Heterogeneity: 1° = 152, I = 94.51%, H’ = 18.22 - | -1.75[-3.18, 0.31]
Test of 6 = 6;: Q(2) = 43.48, p < 0.001
Relaxation techniques
Shavandi . et al; 2011 8 -386 3341230312 7 5 5007793925 —l— | -1.76[-2.96, -0.57] 5.1
Babahaji m. et al; 2014 31 6.1 2458861525 31 .06 4433959855 E B -349(-4.28, -270] 6.54
Heterogeneity: 1° = 1.22, I = 82.07%, H’ = 558 > -2.68[-4.37, -1.00]
Test of 6, = 6: Q(1) = 5.58, p = 0.02
Pharmacological interventions
Espahbodi f. et al; 2011 30 -216 2745221303 30 1 4899795914 E B -1.60(-2.18, -1.02] 6.80
Moeini GH. et al; 2015 55 245 1984540249 55 -09 3673281911 E ] 165[-2.0, -122] 6.94
Estaji z. etal; 2015 27 -32 3541750979 30 -4 8425841204 B | -1.12[-167, 056] 6.82
Heterogeneity: 1° = 0.01, I = 16.94%, H’ = 1.20 ¢ 148181, -1.16]
Test of 6, = 6: Q(2) =2.42,p = 0.30
Aromatherapy
Najafi z. et al; 2014 30 -474 3.268898729 30 -33 6550742373 E B 1.87(-248, -126] 6.7
Kasra Dehk. et al; 2016 30 -93 4226304532 30 -54 8704022059 B 0.13[-0.63, 0.38] 6.88
Muz. et al; 2017 27 1171 3096204128 35 -12 2652621345 —l— -5.66[-6.77, -4.54] 6.04
Heterogeneity: 1° = 7.71, I = 98.45%, H = 64.54 el 252 [ -5.70, 0.66]
Test of 6 = 6;: Q(2) = 82.52, p < 0.001
Overall <> -1.93[-263, -1.22]
Heterogeneity: 1° = 1.80, I’ = 94.90%, H’ = 19.60
Test of 6, = 6; Q(14) = 203.67, p < 0.001
Test of group differences: Qy(4) = 2.38, p = 0.67

Random-effects REML model
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Meta-analysis fixed-effects estimates (linear form)

Study ommited
Nasiri. et al; 2007 [

Arab z. et al; 2011 |
Espahbodi f. et al; 2011
Shavandi n. et al; 2011 |
Najafi z. et al; 2014 \
Babahaiji m. et al; 2014
Moeini GH. et al; 2015

Estaji z. et al; 2015 \
Hadadian f. et al; 2015 O
Kasra Dehk. et al; 2016 O
Farrokhian r. et al; 2016 \

Shen. et al; 2017 o)

Muz. et al; 2017
Emamverd m. et al; 2019 \
Ghavami. et al; 2019 \
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Cohen's d

Study with 95% CI p-value Year
Nasiri. et al; 2007 —_————— -1.91[-2.51, -1.31] <0.0001 2007
Arab z. et al; 2011 -2.38[-3.33, -1.42] <0.0001 2011
Espahbodi f. et al; 2011 -2.11[-2.85, -1.37] <0.0001 2011
Shavandi n. et al; 2011 —_————— -2.05[-2.65, -1.45] <0.0001 2011
Najafi z. et al; 2014 —_— -2.01[-2.46, -1.55] <0.0001 2014
Babahaji m. et al; 2014 —_—————— -2.25[-2.85, -1.65] <0.0001 2014
Moeini GH. et al; 2015 —_———— -2.15[-2.67, -1.62] <0.0001 2015
Estaji z. et al; 2015 —_——— -2.01[-2.53, -1.49] <0.0001 2015
Hadadian f. et al; 2015 i — -1.82[-2.42, -1.21] <0.0001 2015
Kasra Dehk. et al; 2016 -1.65[-2.28, -1.01] <0.0001 2016
Farrokhian r. et al; 2016 ——— -1.74[-2.34, -1.13] <0.0001 2016
Shen. et al; 2017 -1.58 [-2.21, -0.95] <0.0001 2017
Muz. et al; 2017 -1.88[-2.70, -1.07] <0.0001 2017
Emamverd m. et al; 2019 -1.90[-2.66, -1.15] <0.0001 2019
Ghavami. et al; 2019 -1.93[-2.63, -1.22] <0.0001 2019

Random-effects REML model
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Variables Coefficient Std. Error
Year of studies -0.04743 0.111
AgeinIG 0.12921 0.055
Age in CG 0.18414 0.081
Male gender in IG 0.07572 0.034
Male gender in CG 0.08738 0.039
Marital status in I1G 0.03355 0.017
Marital status in CG 0.03647 0.019

Sleep quality based on PSQI

P-value 95%Cl
(lower-upper)
0.675 -0.278 t0 0.183
0.031 0.013 to 0.245
0.036 0.013 to 0.355
0.044 0.0024 to 0.149
0.039 0.0049 to 0.1698
0.078 -0.0042 to 0.071
0.081 -0.0051 to 0.078

Abbreviations: Intervention group (1G), Control group (CG)
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