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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.
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Nasiri, 2007, [1] 1 1 - - - 2
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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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