Table S1: Methodological quality assessment for RCTs included studies using the Jadad rating scale 
	First Author, Year, Ref
	Randomization
	Blinding
	Withdrawals and dropouts
	Total 
score

	
	Randomization is mentioned
	The randomization was adequate?
	Blinding is mentioned?
	The blinding of methodology was correct?
	Losses and exclusions were described?
	

	Aalami, 2018, (1)
	1
	1
	1
	-
	1
	4

	Akinci B, 2016, (2)
	1
	1
	-
	-
	1
	3

	Amirifar, 2021, (3)
	1
	1
	-
	-
	1
	3

	Andréjak, 2013, (4)
	1
	1
	-
	-
	1
	3

	Arab, 2013, (5)
	1
	1
	-
	-
	1
	3

	Ayik, 2017, (6)
	1
	1
	1
	-
	1
	4

	Babaii, 2015, (7)
	1
	2
	-
	-
	1
	3

	Bagheri Nesami, 2014, (8)
	1
	-
	1
	1
	-
	3

	Blackburn, 2017, (9)
	1
	1
	1
	-
	1
	4

	Borji, 2017, (10)
	1
	1
	-
	-
	1
	3

	Borromeo, 1998, (11)
	1
	1
	-
	-
	1
	3

	Chamanzari, 2016, (12)
	1
	1
	-
	-
	1
	3

	Chen, 2012, (13)
	1
	1
	-
	-
	1
	3

	Cheraghi, 2014, (14)
	1
	1
	-
	-
	1
	3

	Cheraghi, 2018, (15)
	1
	1
	-
	-
	1
	3

	Cho, 2017, (16)
	-
	-
	1
	1
	1
	3

	Davari, 2021, (17)
	1
	1
	1
	-
	1
	4

	Demoule, 2017, (18)
	1
	1
	-
	-
	1
	3

	Diaz_Alonso, 2018, (19)
	1
	1
	-
	-
	1
	3

	Eliyasianfar, 2016, (20)
	1
	1
	-
	-
	1
	3

	Fakhr-Movahedi, 2018, (21)
	1
	1
	-
	-
	1
	3

	Farrehi, 2016, (22)
	1
	1
	-
	-
	1
	3

	Foreman, 2015, (23)
	1
	-
	-
	-
	1
	3

	Gabor, 2003, (24)
	1
	1
	-
	-
	1
	3

	Gardner, 2009, (25)
	1
	1
	-
	-
	1
	3

	Hansen, 2018, (26)
	1
	1
	1
	-
	1
	4

	Hu, 2015, (27)
	1
	1
	-
	-
	1
	3

	Johanson, 2018, (28)
	1
	1
	-
	-
	1
	3

	Karadag, 2017, (29)
	1
	1
	1
	-
	1
	4

	Khoddam, 2022, (30)
	1
	1
	1
	-
	1
	4

	Kim, 2020, (31)
	1
	1
	1
	-
	1
	4

	Knauert, 2018, (32)
	1
	1
	-
	-
	1
	3

	First Author, Year, Ref
	Randomization
	Blinding
	Withdrawals and dropouts
	Total 
score

	
	Randomization is mentioned
	The randomization was adequate?
	Blinding is mentioned?
	The blinding of methodology was correct?
	Losses and exclusions were described?
	

	Koo, 2008, (33)
	1
	1
	-
	-
	1
	3

	Le Guen, 2014, (34)
	1
	1
	-
	-
	1
	3

	Mirzaeian, 2013, (35)
	1
	1
	-
	-
	1
	3

	Moeini, 2011, (36)
	1
	1
	1
	1
	-
	4

	Najafi Ghezeljeh, 2018, (37)
	1
	1
	-
	-
	1
	3

	Namba, 2012, (38)
	1
	1
	-
	-
	1
	3

	Nerbass, 2010, (39)
	1
	1
	-
	-
	1
	3

	Neyse, 2011, (40)
	1
	1
	-
	-
	1
	3

	Neyse, 2011, (41)
	1
	1
	-
	-
	1
	3

	Oshvandi, 2014, (42)
	1
	1
	-
	-
	1
	3

	Otaghi, 2017, (43) 
	1
	1
	-
	-
	1
	3

	Parthasarathy, 2002, (44)
	1
	1
	-
	-
	1
	3

	Ranjbaran, 2015, (45)
	-
	-
	1
	1
	1
	3

	Ruggiero, 2004, (46)
	1
	1
	-
	-
	1
	3

	Saeidi Taheri, 2014, (47)
	1
	1
	-
	-
	1
	3

	Samadi, 2021, (48)
	1
	1
	1
	-
	1
	4

	Sharafi, 2018, (49)
	1
	1
	-
	-
	1
	3

	Su, 2013, (50)
	1
	1
	-
	-
	1
	3

	Talebi Ghadicolaei, 2019, (51)
	1
	1
	1
	-
	1
	4

	Tazakori, 2016, (52)
	1
	1
	1
	-
	1
	4

	Yazdannik, 2014, (53)
	1
	1
	1
	-
	1
	4

	Zeighami, 2014, (54)
	1
	1
	-
	-
	1
	3









Table S2: Methodological quality assessment for Quasi-experimental included studies using the Joanna Briggs Institute (JBI) tool
	First Author, Year (Ref)
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Final Quality Score
	Rating

	Baghaei, 2014, (55)
	Y
	N
	Y
	Y
	N
	NC
	Y
	Y
	Y
	6
	Medium

	Cho, 2013, (56)
	Y
	Y
	Y
	Y
	N
	NC
	NC
	Y
	Y
	6
	Medium

	Farokhnezhad, 2016, (57)
	Y
	NC
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Good

	Ghiasvandian, 2014, (58)
	Y
	N
	Y
	Y
	N
	Y
	NC
	NC
	Y
	5
	Medium

	Jaber, 2006, (59)
	Y
	Y
	Y
	Y
	Y
	NA
	NC
	NC
	Y
	6
	Medium

	Jones, 2012, (60)
	Y
	Y
	Y
	Y
	NA
	NA
	NC
	Y
	Y
	6
	Medium

	Kamdar, 2013, (61) 
	Y
	Y
	Y
	Y
	N
	NC
	NC
	Y
	Y
	6
	Medium

	Kamdar, 2016, (62)
	Y
	NC
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Good

	Li, Shu‐Yen, 2011, (63)
	Y
	N
	Y
	Y
	N
	Y
	NC
	NC
	Y
	5
	Medium

	Mashayekhi, 2012, (64)
	Y
	N
	Y
	Y
	N
	Y
	NC
	Y
	Y
	6
	Medium

	Oshvandi, 2014, (65)
	Y
	Y
	Y
	Y
	Y
	Y
	NC
	Y
	Y
	8
	Good

	Ozlu, 2017, (66)
	Y
	NC
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Good

	Patel, 2014, (67)
	Y
	NC
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Good

	Rahmani, 2016, (68)
	Y
	NC
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Good

	Richardson, 2003, (69)
	Y
	Y
	Y
	Y
	Y
	NA
	NC
	NC
	Y
	6
	Medium

	Richardson, 2007, (70)
	Y
	Y
	Y
	Y
	Y
	NA
	NC
	NC
	Y
	6
	Medium

	Ryu, 2012, (71)
	Y
	N
	Y
	Y
	N
	Y
	NC
	NC
	Y
	5
	Medium

	Scotto, 2009, (72)
	Y
	N
	Y
	Y
	N
	Y
	NC
	NC
	Y
	5
	Medium

	Shafiee, 2013, (73) 
	Y
	Y
	Y
	Y
	Y
	NA
	NC
	NC
	Y
	6
	Medium

	Van de Pol, 2017, (74)
	Y
	Y
	Y
	Y
	Y
	NA
	NC
	NC
	Y
	6
	Medium

	Yaghoubi, 2017, (75)
	Y
	Y
	Y
	Y
	Y
	NA
	NC
	NC
	Y
	6
	Medium

	Zakeri-Moghadam, 2016, (76)
	Y
	N
	Y
	Y
	N
	Y
	NC
	NC
	Y
	5
	Medium

	Zolfaghari, 2012, (77)
	Y
	Y
	Y
	Y
	Y
	NA
	NC
	NC
	Y
	6
	Medium


[bookmark: _Hlk133922578]Y: Yes, N: No, NC: Not clear, NA: Not applicable. (Q1. Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e. there is no confusion about which variable comes first)? Q2. Were the participants included in any comparisons similar? Q3. Were the participants included in any comparisons receiving similar treatment/care, other than the exposure or intervention of interest? Q4. Was there a control group? Q5. Were there multiple measurements of the outcome both pre and post the intervention/exposure? Q6. Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analyzed? Q7. Were the outcomes of participants included in any comparisons measured in the same way?  Q8. Were outcomes measured in a reliable way? Q9. Was appropriate statistical analysis used?  Rating—Good, Medium or Poor, Good = (≥7 yes), Medium= (4-6) and Poor = (≤3 yes)



[bookmark: _Hlk133934458]
Table S3: Meta-regression analysis for exploring heterogeneity among studies using the PSQI and SMHSQ
	
Variables
	Sleep quality based on PSQI
	Sleep quality based on SMHSQ

	
	Coefficient
	Std. Error
	P-value
	95%CI 
(lower-upper)
	Coefficient
	Std. Error
	P-value
	95%CI 
(lower-upper)

	Year of studies
	-0.04743
	0.111
	0.675
	-0.278 to 0.183
	0.1611
	0.151
	0.349
	-0.260 to 0.582

	Age in IG
	0.12921
	0.055
	0.031
	0.013 to 0.245
	0.1382
	0.075
	0.166
	-0.103 to 0.379

	Age in CG
	0.18414
	0.081
	0.036
	0.013 to 0.355
	0.1260
	0.060
	0.129
	-0.066 to 0.318

	Male gender in IG
	0.07572
	0.034
	0.044
	0.0024 to 0.149
	-0.0339
	0.053
	0.558
	-0.181 to 0.1136

	Male gender in CG
	0.08738
	0.039
	0.039
	0.0049 to 0.1698
	-0.0465
	0.053
	0.434
	-0.1951 to 0.1021

	Marital status in IG
	0.03355
	0.017
	0.078
	-0.0042 to 0.071
	-0.0279
	0.023
	0.444
	-0.3253 to 0.2693

	Marital status in CG
	0.03647
	0.019
	0.081
	-0.0051 to 0.078
	-0.0405
	0.026
	0.372
	-0.3811 to 0.2999


Abbreviations: Intervention group (IG), Control group (CG)













Table S4: Characteristics and outcomes of 59 studies included in the systematic review
	
	First Author, Year of publication, Ref
	Study type
	Setting
	Sample size
	Intervention types
	Assessment tools for sleep quality
	Conclusion
	Quality 
assessment

	Sleep hygiene




	Amirifar, 2021, (3)
	RCT
	ICU
	100
	Team Work-based Cares and nursing interventions
	RCSQ
	Effective
	3

	[bookmark: _Hlk114569277]
	Chamanzari, 2016, (12)
	NRCT
	ICU
	60
	Quite time
	VSHSS + an author designed sleep questionnaire
	Effective
	3

	
	Diaz_Alonso, 2018, (19) 
	RCT
	ICU
	40
	Bundle of nursing interventions
	PSQI +RCSQ
	Not effective
	3

	
	Gabor, 2003, (24)
	RCT
	ICU
	14
	Noise reduction, Separation of rooms and patient-care activities
	PSG
	Effective
	3

	
	Gardner, 2009, (25)
	NRCT
	ICU
	229
	Quite time
	Epworth Sleepiness Scale
	Effective
	3

	
	Kamdar, 2013, (61)
	Quasi-experimental
	Medical ICU
	300
	Noise reduction
	RCSQ
	Effective
	Good

	
	Knauert, 2018, (32)
	RCT
	Medical ICU
	26
	Nape time (clustered-care intervention)
	RSCQ
	Effective
	3

	
	Li, Shu‐Yen, 2011, (63)
	Quasi-experimental
	Surgical ICU
	60
	Controlling night‐time noise and activities
	RCSQ + sleep status scale
	Effective
	Medium

	
	Oshvandi, 2014, (65)
	Quasi-experimental
	CCU
	166
	Bundle of nursing interventions
	SMHSQ
	Effective
	Good

	
	Patel, 2014, (67)
	Quasi-experimental
	ICU
	338
	Bundle of noise reduction and lighting control
	Sleep Efficiency Index (SEI)
	Effective
	Good

	
	Ruggiero, 2004, (46)
	RCT
	ICU
	500
	Quite time
	An author-designed sleep questionnaire
	Effective
	3

	
	Van de Pol, 2017, (74)
	Quasi-experimental
	ICU
	421
	Nocturnal sound reduction
	RCSQ
	Not effective
	Medium

	[bookmark: _Hlk114569973]Earplugs and eye masks
	Arab, 2013, (5)
	Cross-over RCT
	CCU
	90
	Earplugs and eye masks 
	VSHSS
	Effective
	3

	
	Demoule, 2017, (18)
	RCT
	ICU
	51
	Earplugs and eye masks 
	PSG
	Effective
	3

	
	Eliyasianfar, 2016, (20)
	RCT
	CCU
	80
	Earplugs
	PSQI
	Effective
	3

	
	Jones, 2012, (60)
	Pre-post study
	ICU
	100
	Earplugs and eye masks 
	An author-designed sleep questionnaire
	Effective
	Medium

	[bookmark: _Hlk114570014]
	Khoddam, 2022, (30)
	RCT
	CCU
	68
	Earplugs and eye masks
	VSHSS
	Effective
	4

	
	Koo, 2008, (33)
	RCT
	CCU
	75
	Earplugs and eye masks 
	An author-designed sleep questionnaire
	Effective
	3

	
	Le Guen, 2014, (34)
	RCT
	PACUs
	41
	Earplugs and eye masks 
	An author-designed sleep questionnaire
	Effective
	3

	
	Mashayekhi, 2013, (64)
	Pre-post study
	CCU
	60
	Eye mask
	VSHSS
	Effective
	Medium

	
	First Author, Year of publication, Ref
	Study type
	Setting
	Sample size
	Intervention types
	Assessment tools for sleep quality
	Conclusion
	Quality 
assessment

	
	Richardson, 2007, (70)
	Non-randomized Quasi-experimental
	Cardiac ICU
	62
	Earplugs and eye masks 
	An author-designed sleep questionnaire
	Effective
	Medium

	
	Scotto, 2009, (72)
	Non-randomized Quasi-experimental
	ICU
	88
	Earplugs
	VSHSS
	Effective
	Medium

	
	Sharafi, 2018, (49)
	RCT
	ICU
	73
	Earplugs and eye masks 
	VSHSS
	Effective
	3

	
	Yazdannik, 2014, (53)
	Cross-over RCT
	ICU
	50
	Earplugs and eye masks 
	VSHSS
	Effective
	4

	[bookmark: _Hlk114571650]Aromatherapy
	Aalami, 2018, (1)
	Single-blind RCT
	CCU
	60
	Hybrid aromatherapy
	VSHSS
	Effective
	4

	
	Ayik, 2018, (6)
	RCT
	Surgical wards
	80
	Lavender aromatherapy
	RCSQ
	Effective
	4

	
	Borromeo, 1998, (11)
	RCT
	CCU
	25
	lavender aromatherapy
	RCSQ
	Not Effective
	3

	
	Cho, 2013, (56)
	Non-randomized Quasi experimental
	CCU
	56
	A mixture of lavender, romaine chamomile and neroli
	VSHSS
	Effective
	Medium

	
	Cho, 2017, (16)
	Non-RCT
	ICU
	60
	Lavender aromatherapy
	VSHSS
	Effective
	3

	
	Karadag, 2017, (29)
	RCT
	CCU
	60
	Lavender aromatherapy
	PSQI
	Effective
	4

	
	Mirzaeian, 2013, (35)
	RCT
	CCU
	64
	Lavender aromatherapy
	sleep hospital quality questionnaire
	Effective
	3

	
	Ozlu, 2017, (66)
	Randomized experimental
	ICU
	60
	Lavender aromatherapy
	RCSQ
	Effective
	Good

	
	Tazakori, 2016, (52)
	double-blind RCT
	CCU
	90
	Damask rose extract 
	SMHSQ
	Effective
	4

	
	Zeighami, 2014, (54)
	RCT
	CCU
	60
	"Citrus Aurantium” aroma
	sleep hospital quality questionnaire
	Effective
	3

	Music 
	Ghiasvandian, 2014, (58)
	Quasi-experimental 
	CCU
	70
	Music therapy
	PSQI
	Not Effective
	Medium

	
	Hansen, 2018, (26)
	RCT
	ICU
	37
	Music therapy
	RCSQ
	Effective
	4

	
	Jaber, 2006, (59)
	Cross-over Quasi-experimental
	ICU
	30
	Music therapy
	BIS
	Effective
	Medium

	
	Kim, 2020, (31)
	RCT
	ICU
	133
	Music therapy
	RCSQ
	Effective
	4



	Music
	First Author, Year of publication, Ref
	Study type
	Setting
	Sample size
	Intervention types
	Assessment tools for sleep quality
	Conclusion
	Quality 
assessment

	
	Ryu, 2012, (71)
	Randomized Quasi-experimental
	CCU
	58
	Music therapy
	VSHSS
	Effective
	Medium

	
	Su, 2013, (50)
	RCT
	ICU
	28
	Music therapy
	PSG
	Effective
	3

	[bookmark: _Hlk134439836]Acupressure
	Chen, 2012, (13)
	RCT
	ICU
	85
	Valerian acupressure 
	Actigraphy +Stanford Sleepiness Scale

	Effective
	3

	
	Yaghoubi, 2017, (75)
	randomized Quasi-experimental

	CCU
	100
	Acupressure
	SMHSQ
	Effective
	Medium

	V mode
	Andréjak, 2013, (4)
	Cross-over
RCT


	ICU
	30
	PCV vs. Low-PSV
	PSG
	Effective
	3

	
	Parthasarathy, 2002, (44)
	RCT
	ICU
	11
	ACV vs. PCV


	PSG
	Effective
	3

	Relaxation
	Akinci B, 2016, (2)
	RCT
	CCU
	24
	Posture and relaxation training
	PSQI + ESS
	Effective
	3

	
	Namba, 2012, (38)
	Cross-over RCT
	ICU
	6
	Foot baths
	PSG
	Not Effective
	3

	
	Nerbass, 2010, (39)
	RCT
	CCU
	40
	Massage therapy
	Epworth Sleepiness Scale (ESS)
	Effective
	3

	
	Rahmani, 2016, (68)
	Quasi-experimental
	CCU
	140
	Foot reflexology massage and foot bath
	VSHSS
	Effective
	Good

	
	Ranjbaran, 2015, (45)
	RCT
	CCU
	100
	Progressive muscle relaxation therapy
	PSQI
	Effective
	3

	
	Richardson, 2003, (69)
	Randomized experimental 
	ICU
	36
	Relaxation and imagery
	VSHSS
	Effective
	Medium

	
	Talebi Ghadicolaei, 2019, (51)
	RCT
	CCU
	120
	Warm Footbath
	SMSHQ
	Not Effective
	4

	Combination Therapy
	Babaii, 2015, (7)
	RCT
	CCU
	60
	Aromatherapy with damask rose + eye mask
	PSQI
	Effective
	3

	
	Farrehi, 2016, (22)
	RCT
	Non-intensive care unit 
	120
	Earplugs/eye masks + white noise
	PROMIS
	Effective
	3

	
	First Author, Year of publication, Ref
	Study type
	Setting
	Sample size
	Intervention types
	Assessment tools for sleep quality
	Conclusion
	Quality 
assessment

	[bookmark: _Hlk114573065]Combination Therapy
	Foreman, 2015, (23)
	RCT
	Neurological ICU
	12
	Oral melatonin + eye mask/earplugs

	EEG +PSG
	Effective
	3

	
	Hu, 2015, (27)
	RCT
	CSICU
	45
	Earplugs/eye masks + relaxing music


	RCSQ
	Effective
	3

	[bookmark: _Hlk114573243]Care & behavioral
	Fakhr-Movahedi, 2018, (21)
	RCT
	CCU
	68
	Milk-honey mixture
	RCSQ
	Effective
	3

	
	Johanson, 2018, (28)
	RCT
	Hospitalized
	46
	Cognitive-behavior therapy 
	GRSS
	Not effective
	3

	
	Kamdar, 2016, (62)
	quasi-experimental CT
	ICU
	1352
	Physical therapy
	RCSQ
	Not effective
	Good

	
	Zakeri-Moghadam, 2016, (76)
	quasi-experimental CT
	CCU
	160
	Supportive educational intervention
	GSQS
	Effective
	Medium


Abbreviations; RCT: Randomized Clinical Trial; I: Intervention group; C: Control group; T: total; CCU: Coronary Care Unit; ICU: Intensive Care Unit; PSQI: Petersburg's Sleep Quality Index; SMHSQ: St. Mary’s Hospital Sleep Questionnaire, RSCQ: Richards Campbell Sleep Questionnaire; VSHSS: Veran Snyder-Halpern subjective sleep quality questionnaire; PSG: Polysomnography; EEG: Electroencephalography; BIS: Bispectral index, SEI: Sleep Efficiency Index; GRSS: Glide well Rapid Sleep Screening; GSQS: Groningen Sleep Quality Scale.
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Figure S1: Sensitivity analysis was carried out whereby each study was removed in turn and the pooled estimate was recalculated based on (A) PSQI and (B) SMHSQ assessment tools
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Figure S2: Cumulative meta-analysis was performed according to year of publication based on (A) PSQI and (B) SMHSQ assessment tools
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Figure S3: Funnel plot showing publication bias in (A) eleven studies that reported the SMD of nursing interventions on sleep quality based on PSQI score, and (B) seven studies that reported the SMD of nursing interventions on sleep quality based on SMHSQ score
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