Table 1. Summary of the characteristics of the included studies.
	Author
	Year
	Study design
	Study
region
	Mean age ±SD (years)
	Male (%)
	Sample size (HIV+)
	Prevalence (%)
	Sleep measurement and cut-off score
	Depression
	Anxiety
	CD4 count (cells/mm3)
	Mean time since HIV diagnosis (years)

	Rubinstein et al. 45
	1998
	Cross-sectional
	North America
	39.9 (8.3)
	69
	115
	73
	PSQI
(>5)
	HADS-D
(>10) 32%
	HADS-A
(>10) 55%
	<200 (49%)
200–500 (32%)
>500 (19%)
	NR

	Cruess et al. 46
	2003
	Cross-sectional
	North America
	38.8 (8.5)
	71.9
	57
	61.4
	PSQI
(>5)
	NR
	NR
	474.4 (242.2)
	NR

	Robbins et al. 21
	2004
	Cross-sectional
	North America
	39.9 (range 24–63)
	46.8
	79
	100
	PSQI
(≥5)
	NR
	NR
	NR
	NR

	Phillips et al. 47
	2005
	Cross-sectional
	North America
	34.8 (6.8)
	0
	144
	66
	PSQI
(>5)
	NR
	NR
	NR
	<1 (2.2%)
1 to <5 (42.3%)
5 to <10 (40.9%)
≥10 (14.6%)

	Junqueira et al. 48
	2008
	Cross-sectional
	South America
	35.4 (range 10–51)
	0
	30
	86.7
	PSQI
(>5)
	BDI (moderate to severe) 40%
	BAI (moderate to severe) 53.3%
	NR
	NR

	Marion et al. 49
	2009
	Cross-sectional
	North America
	30.7 (8.6)
	0
	60
	50
	PSQI
(≥5)
	CES-D
13.3 (10.9)
	NR
	446.4 (286.3)
	NR

	Salahuddin et al. 50
	2009
	Cross-sectional
	North America
	43.3 (7.5)
	65.6
	128
	80
	PSQI
(>5)
	NR
	NR
	NR
	10.3

	Crum-Cianflone et al. 51
	2012
	Cross-sectional
	North America
	35.9 (8.6)
	95.3
	193
	46.1
	PSQI
(>5)
	BDI-Ⅱ
(≥20) 23.3%
	NR
	586.8 (230.1)
	7.2

	Lee et al. 52
	2012
	Cross-sectional
	North America
	45 (8.4)
	67
	290
	65
	PSQI
(>5)
	NR
	NR
	450.0 (267.0)
	12.1

	Chen et al. 53
	2013
	Cross-sectional
	North America
	39.3 (7.1)
	0
	107
	42.5
	GSDS
(>3)
	NR
	NR
	232.0 (no SD)
	4.76

	Seay et al. 54
	2013
	Cross-sectional
	North America
	38.3 (7.8)
	0
	139
	59
	PSQI
(>5)
	NR
	NR
	484.5 (303.0)
	7.7

	Dabaghzadeh et al. 12
	2013
	Cross-sectional
	Asia
	36.9 (9.8)
	71.2
	59
	47.5
	PSQI
(>5)
	HDRS
(≥14) 42.4%
	HARS
(≥18) 3.4%
	157.9 (117.2)
	NR

	Gamaldo et al. 55
	2013
	Longitudinal
	North America
	50.3 (6.1)
	100
	25
	78.3
	PSQI
(>5)
	BDI
Mean: 8.4
SD: 10.2
	STAI state
38.3 (10.5)
STAI trait
37.7 (25.1)
	NR
	NR

	Oshinaike et al. 5
	2014
	Cross-sectional
	Africa
	38.9 (10.3)
	29.3
	300
	59.3
	PSQI
(≥5)
	NR
	NR
	≤200 (32.3%)
>200 (67.7%)
	2.3

	Jabbari et al. 56
	2015
	Cross-sectional
	Asia
	35.9 (7.8)
	67
	150
	55.3
	PSQI
(>5)
	HADS
7* (IQR 7)
	NR
	NR
	NR

	Downing et al. 22
	2016
	Cross-sectional
	North America
	39.6 (12.3)
	100
	13,700
	33.2
	PSQI
(2 items from PSQI)
	PHQ-2
(≥3) 23.3%
	GAD-2
(≥3) 22.4%
	≤200 (5.9%)
201–349 (9.1%)
350–499 (15.3%)
≥500 (48.5%)
Don’t know or missing (21.2%)
	NR

	Allavena et al. 16
	2016
	Cross-sectional
	Europe
	47 (2.1)
	73.5
	1036
	47.0
	PSQI
(>5)
	BDI-Ⅱ
(≥19) 19.7%
	NR
	607.3 (259.7)
	12.8

	Byun et al. 57
	2016
	Cross-sectional
	North America
	44.8 (8.5)
	63
	268
	63
	PSQI
(>5)
	NR
	NR
	< 200 (17%)
	NR

	Huang et al. 35
	2017
	Cross-sectional
	Asia
	37.6 (11.7)
	78.1
	4103
	43.1
	PSQI
(>5)
	HADS
5* (IQR 2–8)
	HADS
5* (IQR 2–9)
	<50 (3.1%)
50–200 (12.3%)
200–500 (52.6%)
≥500 (31.0%)
Missing (0.9%)
	2.7

	Arbune et al. 58
	2017
	Cross-sectional
	Europe
	24–29 (66%)
30–39 (22%)
40–50 (12%)
	54
	102
	42
	PSQI
(>5)
	NR
	NR
	<200 (16%)
200–500 (28%)
>500 (56%)
	> 5 (81%)

	Ren et al. 59
	2018
	Cross-sectional
	Asia
	≤45(30.7%)
>45(36.2%)
	95.78
	237
	32.07
	Spigel scale
(≥18)
	BDC
(≥11)
98.3 %
	Self-Rating Anxiety Scale
(≥45)
15.2%
	≤350 (52.7%)
>350 (47.3%)
	≤5 (53.2%)
>5 (46.8%)

	Redman et al. 60
	2018
	Cross-sectional
	Africa
	42.7 (9.2)
	21
	139
	61
	PSQI
(>5)
	BDI
(>17) 41%
	NR
	434. 7 (278.5)
	6.8

	Fekete et al. 32
	2018
	Cross-sectional
	North America
	42.81 (11)
	71.8
	181
	71.3
	PSQI
(>5)
	CES-D
(≥19) 53.6%
	NR
	NR
	11.7

	Faraut et al. 61
	2018
	Cross-sectional
	Europe
	47.7 (11.1)
	72.3
	425
	68
	PSQI
(>5)
	BDI
(≥11) 16%
	NR
	617.0 (264.5)
	14.7

	Ding et al. 62
	2018
	Cross-sectional
	Asia
	52.4 (9.0)
	73.8
	244
	18.9
	Jenkins Sleep Scale
	SDS
16.6 (4.8)
	NR
	≥200 cells/μL (84.0%)
	3.1

	Gutierrez et al. 10
	2019
	Cross-sectional
	North America
	49.0 (9.0)
	44
	176
	73.3
	PSQI
(>5)
	PHQ-9
(≥10) 48%
	NR
	588.7 (365.5)
	12.2

	Ning et al. 63
	2020
	Cross-sectional
	Asia
	44.4 (14.6)
	76
	1469
	24.1
	PSQI
(>5)
	SDS
14.0 (4.5)
	NR
	≥500 cells/μL (39.6%)
	<1 (29.2%)

	Mahboobi et al. 64
	2020
	Cross-sectional
	Asia
	39.8 (9.7)
	67.8
	298
	70.4
	PSQI
(≥5)
	DASS (cut-off NR)
56.7% 
	DASS
(>6) 51.7%
	577.0 (301.6)
	5.2

	Abdu et al. 65
	2020
	Cross-sectional
	Africa
	32.6 (8.5)
	55.1
	336
	57.1
	PSQI
(>5)
	NR
	NR
	NR
	≤7.8 (44.9%)
>7.8 (55.1%)

	Pujasari et al. 66
	2020
	Cross-sectional
	Asia
	34.9 (5.0)
	78.5
	200
	33.5
	ISI
(>10)
	HADS
6.3 (3.2)
	HADS
6.0 (3.8)
	NR
	NR

	Bedaso et al. 67
	2020
	Cross-sectional
	Africa
	38.2 (9.7)
	40.6
	389
	57.6
	PSQI
(>5)
	HADS
(≥8) 30.6%
	HADS
(≥8) 31.9%
	<200 (2.8%)
200–499 (30.6%)
≥500 (66.6%)
	≤1 (19.3%)
>1 (80.7%)

	D De Francesco et al. 68
	2021
	Cross-sectional
	Europe
	57.0 (7.4)
	86.6
	342
	22.9
	ISI
(≥15)
	PHQ-9
(≥10) 12.4%
	NR
	648.0 (259.1)
	17.7

	Rogers et al. 69
	2021
	Cross-sectional
	North America
	51.6 (8.5)
	49.51
	103
	34.94
	ISI
(≥15)
	PHQ-9
7.12 (5.83)
	NR
	511.0 (309.4)
	NR

	Kunisaki et al. 70
	2021
	Cross-sectional
	Europe
	Older (>50) PWH (range 56–65)
Younger (18–50) PWH (range 40–50)
	80.3
	357
	21.5
	ISI
(≥15)
	NR
	NR
	Older PWH 597 (range 470–780)

Younger PWH 610 (range 470–779)
	NR

	Pujasari et al. 71
	2021
	Cross-sectional
	Asia
	34.9 (5.0)
	78.5
	200
	33.5
	ISI
(>10)
	NR
	NR
	NR
	6.9

	Najafi et al. 72
	2021
	Cross-sectional
	Asia
	40.0 (9.6)
	68.8
	304
	72
	PSQI
(>5)
	DASS
(≥13)
47.4%
	DASS
(≥13)
43.7%
	577.1 (301.2)
	5.2

	Daubert et al. 73
	2022
	Cohort
	North America
	NR
	0
	1123
	51.6
	PSQI
(>5)
	NR
	NR
	690.3 (330.2)
	NR

	Legas et al. 74
	2022
	Cross-sectional
	Africa
	18–30 (50.1%)
31–45 (49.9%)
	0
	411
	39.4
	PSQI
(>5)
	NR
	GAD-7
(≥10) 34.8%
	NR
	NR

	Cunha et al. 20
	2022
	Cross-sectional
	South America
	45.3 (13.4)
	64.7
	385
	43.38
	PSQI
(>10)
	NR
	NR
	543.7 (322.2)
	9.5

	Chen et al. 75
	2022
	Longitudinal
	Asia
	29.4 (7.5)
	98.6
	217
	56.2
	PSQI
(>5)
	CES-D
(≥10) 37.7%
	NR
	358.6 (214.5)
	0.3

	Awopeju et al. 76
	2022
	Cross-sectional
	Africa
	44.5 (20.3)
	20.1
	401
	22.9
	PSQI
(>5)
	NR
	NR
	626.1 (301.0)
	5

	Petrakis et al. 77
	2023
	Cross-sectional
	Europe
	45.6 (11.8)
	80.5
	154
	55.2
	AIS
(≥6)
	HADS
(>8) 46.1%
	HADS
(>8) 54.5%
	667.3 (370.4)
	7.3

	GebreEyesus et al. 14
	2023
	Cross-sectional
	Africa
	36.0 (6.5)
	36.3
	419
	36
	PSQI
(>5)
	HADS
(>8) 37.2%
	HADS
(>8) 30.5%
	≥350 (60.9%)
200–350 (19.1%)
<200 (19.3%)
Other (0.1%)
	>5 (63.5%)
≤5 (36.5%)


Abbreviations: AIS: Athens Insomnia Scale; BAI: Beck Anxiety Inventory; BDC: Burns Depression Checklist; BDI: Beck Depression Inventory; CES-D: Center for Epidemiological Studies Depression Scale; DASS: Depression Anxiety Stress Scale; GAD: generalised anxiety disorder; HADS-A: Hospital Anxiety and Depression Scale Anxiety subscale; HADS-D: Hospital Anxiety and Depression Scale Depression subscale; HDRS: Hamilton Depression Rating Scale; HIV: Human Immunodeficiency Virus; ISI: Insomnia Severity Index; IQR: interquartile range; NR: not reported; PHQ: Patient Health Questionnaire; PSQI: Pittsburgh Sleep Quality Index; PWH: persons with HIV; SD: standard deviation; SDS: Zung Self-Rating Depression Scale; STAI, State–Trait Anxiety Inventory.
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