Table S1. Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations, Daily and Versions(R) 1946 to March 05, 2021 (Up to Mar 6, 2021).

		
	#
	Searches
	Results

	
	1.
	exp Alzheimer Disease/
	97430

	
	2.
	(Alzheimer Disease or Alzheimer's disease).ab,ti.
	136856

	
	3.
	1 or 2
	155602

	
	4.
	exp POLYSOMNOGRAPHY/
	21903

	
	5.
	(polysomnogra* or PSG or sleep architect* or sleep monit* or sleep stage*).ab,ti.
	25188

	
	6.
	exp Electroencephalography/
	166726

	
	7.
	(electroencephalogra* or EEG).ab,ti.
	104932

	
	8.
	4 or 5 or 6 or 7
	222229

	
	9.
	3 and 8
	2399

	
	10.
	exp animal/ not human/
	4796559

	
	11.
	9 not 10
	2236

	
	12.
	limit 11 to english language
	2038







Table S2. Embase 1974 to 2021 March 05 (Up to Mar 6, 2021).
		#
	Searches
	Results

	1.
	exp Alzheimer disease/
	209242

	2.
	(Alzheimer Disease or Alzheimer's disease).ab,ti.
	187365

	3.
	1 or 2
	241206

	4.
	exp polysomnography/
	40594

	5.
	(polysomnogra* or PSG or sleep architect* or sleep monit* or sleep stage*).ab,ti.
	45800

	6.
	exp electroencephalogram/
	135023

	7.
	(electroencephalogra* or EEG).ab,ti.
	141085

	8.
	4 or 5 or 6 or 7
	246600

	9.
	3 and 8
	4371

	10.
	exp animal/ not human/
	4914686

	11.
	9 not 10
	3973

	12.
	limit 11 to english language
	3734







Table S3. EBM Reviews - Cochrane Database of Systematic Reviews 2005 to March 3, 2021, Database Field Guide EBM Reviews - ACP Journal Club 1991 to February 2021, Database Field Guide EBM Reviews - Database of Abstracts of Reviews of Effects 1st Quarter 2016, Database Field Guide EBM Reviews - Cochrane Clinical Answers February 2021, Database Field Guide EBM Reviews - Cochrane Central Register of Controlled Trials February 2021, Database Field Guide EBM Reviews - Cochrane Methodology Register 3rd Quarter 2012, Database Field Guide EBM Reviews - Health Technology Assessment 4th Quarter 2016, Database Field Guide EBM Reviews - NHS Economic Evaluation Database 1st Quarter 2016 (Up to Mar 6, 2021).

		#
	Searches
	
	Results

	1.
	(Alzheimer Disease or Alzheimer's disease).ab,ti.
	
	10630

	2.
	  (polysomnogra* or PSG or sleep architect* or sleep monit* or sleep stage*).ab,ti.
	
	5252

	3.
	(electroencephalogra* or EEG).ab,ti.
	
	9294

	4.
	2 or 3
	
	14029

	5.
	1 and 4
	
	279
































Table S4. PsycINFO via EBSCOhost (Up to Mar 6, 2021).
	#
	Searches
	Actions
	Results

	S12 
	S10 AND S11  
	Limiters - English; Population Group: Human 
Search modes - Boolean/Phrase 
	1,223
 

	S11 
	S4 OR S5 OR S6 OR S7 OR S8 OR S9  
	Search modes - Boolean/Phrase 
	76,834
 

	S10 
	S1 OR S2 OR S3  
	Search modes - Boolean/Phrase 
	63,649
 

	S9 
	DE "Polysomnography"  
	Search modes - Boolean/Phrase 
	5,489
 

	S8 
	TI electroencephalogra* OR AB electroencephalogra* OR TI EEG OR AB EEG  
	Search modes - Boolean/Phrase 
	45,089
 

	S7 
	TI polysomnogra* OR AB polysomnogra* OR TI PSG OR AB PSG OR TI sleep architect* OR AB sleep architect* OR TI sleep monit* OR AB sleep monit* OR TI sleep stage* OR AB sleep stage*  
	Search modes - Boolean/Phrase 
	9,754


	S6 
	MA Electroencephalography  
	Search modes - Boolean/Phrase 
	37,740


	S5 
	DE "Electroencephalography" OR DE "Alpha Rhythm" OR DE "Beta Rhythm" OR DE "Delta Rhythm" OR DE "Gamma Rhythm" OR DE "Theta Rhythm"  
	Search modes - Boolean/Phrase 
	56,360


	S4 
	MA POLYSOMNOGRAPHY  
	Search modes - Boolean/Phrase 
	4,618


	S3 
	TI Alzheimer Disease OR AB Alzheimer Disease OR TI Alzheimer's disease OR AB Alzheimer's disease  
	Search modes - Boolean/Phrase 
	56,527


	S2 
	MA Alzheimer Disease  
	Search modes - Boolean/Phrase 
	28,318

	S1 
	DE "Alzheimer's Disease"  
	Search modes - Boolean/Phrase 
	48,306 












Table S5. CINAHL plus with full text via EBSCOhost (Up to Mar 6, 2021).
	#
	Searches
	Actions
	Results

	S8
	S6 AND S7 
	Limiters - Human; Language: English
Search modes - Boolean/Phrase
	259 


	S7
	S3 OR S4 OR S5 
	Search modes - Boolean/Phrase
	31,771 


	S6
	S1 OR S2 
	Search modes - Boolean/Phrase
	42,764 


	S5
	TI electroencephalogra* OR AB electroencephalogra* OR TI EEG OR AB EEG 
	Search modes - Boolean/Phrase
	11,971 


	S4
	TI polysomnogra* OR AB polysomnogra* OR TI PSG OR AB PSG OR TI sleep architect* OR AB sleep architect* OR TI sleep monit* OR AB sleep monit* OR TI sleep stage* OR AB sleep stage* 
	Search modes - Boolean/Phrase
	7,256 


	S3
	(MH "Polysomnography") OR (MH "Electroencephalography") 
	Search modes - Boolean/Phrase
	25,352 


	S2
	TI Alzheimer Disease OR AB Alzheimer Disease OR TI Alzheimer's disease OR AB Alzheimer's disease 
	Search modes - Boolean/Phrase
	30,800 


	S1
	(MH "Alzheimer's Disease") 
	Search modes - Boolean/Phrase
	33,358 























Table S6. Studies excluded with reasons
	Studies
	Reasons

	Bliwise et al., 2012 [1]
	Not the target controls

	Rauchs et al., 2013 [2]
	Overlapping data

	Zhang et al., 2019 [3]
	Not the target patients

	Yin et al., 2015 [4]
	Not the target controls

	Yesavage et al., 2002 [5]
	No target outcome

	Yesavage et al., 2004 [6]
	Not the target controls

	Yamadera et al., 2000 [7]
	Not the target controls

	Wunderlin et al., 2020 [8]
	Review paper

	Winer et al., 2020 [9]
	Not the target controls

	Wirsich et al., 2018 [10]
	Not the target patients

	Winer et al., 2019 [11]
	Not the target controls

	Weissova et al., 2016 [12]
	No target outcome

	Wang et al., 2020 [13]
	Not the target patients

	Wang et al., 2016 [14]
	Not the target controls

	von Känel et al., 2006 [15]
	Not the target patients

	Vitiello et al., 2002 [16]
	No target outcome

	Varga et al., 2016 [17]
	Not the target patients

	Troussière et al., 2014 [18]
	Not the target controls

	Thomas et al., 2020 [19]
	Not the target patients

	Thomas et al.,, 2019 [20]
	Not the target patients

	Targa et al., 2021 [21]
	Not the target controls

	Taillard et al., [22]
	Not the target patients

	Tadokoro et al., 2020 [23]
	No target outcome

	Staner, 2002 [24]
	Review paper

	Spira et al., 2014 [25]
	Not the target patients

	Singer te al., 2003 [26]
	Not the target controls

	Schredl et al., 2005 [27]
	Not the target controls

	Satlin et al., 1992 [28]
	Not the target controls

	Rowe et al., 2008 [29]
	Not the target patients

	Reynolds et al., 1985 [30]
	Overlapping data

	Reynolds et al., 1990 [31]
	Overlapping data

	Przybylska-Kuc et al., 2019 [32]
	Not the target patients

	Petit et al., 1993 [33]
	Not the target controls

	Petit et al., 1993 [34]
	Overlapping data

	Pase et al., 2017 [35]
	Not the study design

	Park et al., 2012 [36]
	Not the target controls

	Ooms et al., 2014 [37]
	Not the target patients

	Okawa et al., 1991 [38]
	Not the target patients

	Muto et al., 2021 [39]
	Not the target patients

	Mulin et al., 2011 [40]
	Not the target controls

	Most et al., 2012 [41]
	No target outcome

	Most et al., 2012 [42]
	No target outcome

	Montplaisir et al.,1998 [43]
	No target outcome

	Mizuno et al., 2004 [44]
	Not the target controls

	Mishima et al., 1999 [45]
	[bookmark: OLE_LINK1][bookmark: OLE_LINK4]No target outcome

	Mills et al., 2009 [46]
	Not the target patients

	Meghdadi et al., 2019 [47]
	No target outcome

	McCurry et al., 2006 [48]
	No target outcome

	McCurry et al., 2008 [49]
	No target outcome

	McCarter et al., 2020 [50]
	No target outcome

	Manousakis et al., 2018 [51]
	Not the target patients

	Manni et al., 2013 [52]
	Not the target controls

	Manni et al., 2015 [53]
	Not the target controls

	Mamelak, 1997 [54]
	Review paper

	Maia et al., 2019 [55]
	No target outcome

	Lutsey et al., 2016 [56]
	No target outcome

	Lucey et al., 2019 [57]
	No target outcome

	Loewenstein et al., 1982 [58]
	Overlapping data

	Liu et al., 2020 [59]
	Not the target patients

	Lim et al., 2014 [60]
	No target outcome

	Liguori et al., 2014 [61]
	Overlapping data

	Liguori et al., 2016 [62]
	Not the target patients

	Liguori et al., 2018 [63]
	Not the target controls

	Liguori et al., 2017 [64]
	Overlapping data

	Liguori et al., 2017 [65]
	Not the target patients

	Ladenbauer et al., 2017 [66]
	No target outcome

	Kundermann et al., 2011 [67]
	Not the target controls

	Kheirandish-Gozal et al., 2019 [68]
	Review paper

	Karlinsky et al., 1992 [69]
	No target outcome

	Kanbayashi et al., 2002 [70]
	Not the target controls

	Kam et al., 2019 [71]
	Not the target patients

	Kabeshita et al., 2017 [72]
	Not the target controls

	Ju et al., 2017 [73]
	Not the target controls

	Ju et al., 2019 [74]
	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Not the target patients

	Ju et al., 2016 [75]
	Not the target patients

	Jorge et al., 2020 [76]
	Not the target controls

	Johnson et al., 2017 [77]
	Not the study design

	Ismail et al., 2009 [78]
	No target outcome

	Ishikawa et al., 2016 [79]
	Not the target controls

	Honda et al., 2013 [80]
	No target outcome

	Hoch et al., 1988 [81]
	Overlapping data

	Hita-Yanez et al., 2013 [82]
	Not the target patients

	Higami et al., 2019 [83]
	Not the target controls

	Hibi et al., 2012 [84]
	Not the target controls

	Herring et al., 2020 [85]
	Not the target controls

	Helkala et al., 1996 [86]
	No target outcome

	Helkala et al., 1991 [87]
	No target outcome

	Hanin et al., 1984 [88]
	No target outcome

	Handa et al., 2019 [89]
	Not the target controls

	Grossberg, 2017 [90]
	Review paper

	Grace et al., 2000 [91]
	Not the target controls

	Gabelle et al., 2017 [92]
	Not the target patients

	Foster et al., 1987 [93]
	Not the target controls

	Fernandez et al., 2002 [94]
	No target outcome

	Ferman et al., 2014 [95]
	Not the target controls

	Ferman et al., 2002 [96]
	Not the target controls

	Ferman et al., 1999 [97]
	Not the target controls

	Diaz-Roma et al., 2021 [98]
	Not the target patients

	Dede et al., 2019 [99]
	Not the target patients

	Cooke et al., 2009 [100]
	Not the target patients

	Cooke et al., 2006 [101]
	Not the target controls

	Cooke et al., 2006 [102]
	Not the target controls

	Cook et al., 2020 [103]
	Review paper

	Cole et al., 2010 [104]
	Not the target controls

	Chong et al., 2006 [105]
	Not the target controls

	Chen et al., 2011 [106]
	No target outcome

	Carnicelli et al., 2019 [107]
	Not the target patients

	Boeve et al., 2001 [108]
	Not the target controls

	Bliwise et al., 1995 [109]
	Not the target controls

	Bliwise et al., 2012 [110]
	Not the target controls

	Bliwise et al., 1995 [111]
	Not the target controls

	Baumann et al., 2004 [112]
	No target outcome

	Andre et al., 2020 [113]
	Not the target patients

	Allen et al., 1987 [114]
	Not the target controls

	Moe et al., 1993 [115]
	Overlapping data
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Table S7. Risk of bias assessment based on an adapted version of the NICE checklist in studies making comparisons between AD patients and controls.
	Author(s), date
	Study addresses
an appropriate
and clearly
focused
question
	The cases and
controls are
taken from
comparable
populations
	The same
exclusion criteria
are used for both
cases and
controls
	What was the
participation rate
for cases and
controls?
	Participants and
non-participants are
compared to
establish their
similarities or
differences
	Cases are
clearly defined
and differentiated
from controls
	It is clearly
established that
controls are not
cases
	Measures were taken
to prevent knowledge
of primary exposure
from influencing case
ascertainment.
	Exposure status
is measured in a
standard, valid,
and reliable way.
	The main potential
confounders are
identified and taken
into account in the
design and
analysis.

	Bonakis et al., 2014 [24]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	×

	Bonanni et al., 2005 [35]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Brunetti et al., 2020 [36]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Chen et al., 2012 [37]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	√

	Dykierek et al., 1998 [38]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	√

	Gagnon et al., 2006 [39]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	×

	Gorgoni et al., 2016 [40]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Hassainia et al., 1997 [41]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	?

	Hot et al., 2011 [42]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	?

	Liguori et al., 2019 [43]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Liguori et al., 2020 [44]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Liu et al., 2020 [45]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Maestri et al., 2015 [46]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	√

	Martin et al., 1986 [26]
	√
	?
	?
	?
	?
	√
	√
	?
	√
	√

	Montplaisir et al., 1995 [47]
	√
	?
	?
	?
	?
	√
	√
	?
	√
	?

	Rauchs et al., 2008 [25]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	?

	Reda et al., 2017 [51]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Reynolds et al., 1985a [54]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	√

	Reynolds et al., 1985b [52]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	√

	Reynolds et al., 1988 [53]
	√
	×
	?
	?
	?
	√
	√
	?
	√
	√

	Prinz et al., 1982a [50]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	?

	Prinz et al., 1982b [49]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	√

	Prinz et al., 1992 [59]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Petit et al., 1992 [48]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	?

	Tseng et al., 2010 [55]
	√
	√
	?
	?
	?
	√
	√
	?
	√
	?

	Vitiello et al., 1984 [56]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Vitiello et al., 1990 [57]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√

	Yin et al., 2016 [58]
	√
	√
	√
	?
	?
	√
	√
	?
	√
	√


 (
Not Addressed/Reported
) (
Poorly Addressed
) (
Adequately Addressed
) (
Well Addressed
) (
√
) (
√
) (
×
) (
?
)





Table S8. Summary of findings that were not subjected to meta-analysis.
	Study
	Outcomes
	Sample size
	Main findings

	Gorgoni et al., 2016 [40]
	Sleep spindle
	15 AD;
15 controls
	AD patients showed significant parietal fast spindle density decrease, which was positively associated with MMSE scores.

	Hassainia et al., 1997 [41]
	PSA
	27 AD;
25 controls
	[bookmark: _GoBack]There was an increase in absolute delta and theta activities, and a decrease in absolute alpha and beta activities during REM sleep in AD patients compared with controls. Those alterations affecting particularly the parieto-temporal and frontal regions

	Hot et al., 2011 [42]
	PSA
	14 AD;
14 controls
	AD patients presented faster mean theta frequency in both REM sleep and slow wave sleep (SWS). In AD patients, a correlative analysis revealed that faster theta frequency during SWS was associated with better delayed episodic recall. 

	Liu et al., 2020 [45]
	Sleep spindle
	30 AD;
30 controls
	AD patients had poorer spindle and KC activities compared with controls. These alterations were associated with decreased MMSE and Montreal Cognitive Assessment scores.

	Maestri et al., 2015 [46]
	CAP
	11 AD;
11 controls
	AD patients showed decreased CAP rate and A1%, and increased A2% and A3% compared with controls.

	Montplaisir et al., 1995 [47]
	Sleep spindle
	10 AD;
10 controls
	AD patients showed significantly decreased sleep spindle density and KC density compared with controls.

	Petit et al., 1992 [48]
	PSA
	8 AD;
8 controls
	EEG slowing in AD patients was found to be much more prominent during REM sleep than during wakefulness. In addition, asymmetry on the awake EEG of Alzheimer patients was found to be even more prominent than on the REM sleep EEG.

	Prinz et al., 1982b [49]
	PSA and sleep spindle
	10 AD;
11 controls
	Diffuse slowing of the EEG during waking and REM sleep was minimal in the control group, but occurred in all but one of ten AD patients, as evidenced by the 24-hour recordings. Spindle activity was poorly formed or absent in nine of the 10 AD patients, but in only one of the 11 normal controls

	Prinz et al., 1992 [59]
	PSA
	39 AD;
43 controls
	The frequency spectra during tonic REM sleep revealed a significant shift towards slower wave forms in AD vs. control subjects. Beta (> 12 Hz) was reduced and theta and delta (2-8 Hz) increased in AD compared to control groups.

	Rauchs et al., 2008 [25]
	Sleep spindle
	14 AD;
14 controls
	Sleep spindles were globally reduced in aging and AD. AD patients also exhibited a further decrease in fast spindles. Besides, mean intensity of fast spindles was positively correlated, in AD patients, with immediate recall performance.

	Reda et al., 2017 [51]
	K complexes
	20 AD;
20 controls
	AD patients showed a significant KC density decrease compared with controls. KC density was positively correlated with MMSE score.

	Reynolds et al., 1985b [52]
	PSA
	22 AD;
24 controls
	There were no significant difference in the entire spectrum of central delta activity between AD patients and controls.


AD, Alzheimer's disease; CAP, cyclic alternating pattern; EEG, electroencephalogram; KC, K complex; MMSE, Mini-Mental State Examination; PSA, power spectral analysis; REM, rapid eye movement.
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Figure S1. Funnel plot for meta-analysis of studies estimating the difference in total sleep time between AD patients and controls; Egger test p value=0.403.
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Figure S2. Funnel plot for meta-analysis of studies estimating the difference in wake time after sleep onset between AD patients and controls; Egger test p value=0.164.
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Figure S3. Funnel plot for meta-analysis of studies estimating the difference in sleep efficiency between AD patients and controls; Egger test p value=0.108.
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Figure S4. Funnel plot for meta-analysis of studies estimating the difference in sleep latency between AD patients and controls; Egger test p value=0.415.
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Figure S5. Funnel plot for meta-analysis of studies estimating the difference in N1 percentage between AD patients and controls; Egger test p value=0.088.
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Figure S6. Funnel plot for meta-analysis of studies estimating the difference in N2 percentage between AD patients and controls; Egger test p value=1.000.
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Figure S7. Funnel plot for meta-analysis of studies estimating the difference in percentage of slow wave sleep percentage between AD patients and controls; Egger test p value=0.682.
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Figure S8. Funnel plot for meta-analysis of studies estimating the difference in percentage rapid eye movement sleep between AD patients and controls; Egger test p value=0.053.
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Figure S9. Funnel plot for meta-analysis of studies estimating the difference in rapid eye movement sleep latency between AD patients and controls; Egger test p value=0.490.
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Figure S10. Funnel plot for meta-analysis of studies estimating the difference in REM density between AD patients and controls; Egger test p value=0.269.
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Figure S11. Funnel plot for meta-analysis of studies estimating the difference in number of awakenings between AD patients and controls; Egger test p value=0.195.
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155602

 

 

4.

 

exp POLYSOMNOGRAPHY/

 

21903

 

 

5.

 

(polysomnogra* or PSG or sleep architect* or sleep monit* or sleep stage*).ab,ti.

 

25188

 

 

6.

 

exp

 

Electroencephalography/

 

166726

 

 

7.

 

(electroencephalogra* or EEG).ab,ti.

 

104932

 

 

8.

 

4 or 5 or 6 or 7

 

222229

 

 

9.

 

3 and 8

 

2399

 

 

10.

 

exp animal/ not human/

 

4796559

 

 

11.

 

9 not 10

 

2236

 

 

12.

 

limit 11 to english language

 

2038
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#

 

Searches

 

Results

 

1.

 

exp Alzheimer disease/

 

209242

 

2.

 

(Alzheimer Disease or Alzheimer's disease).ab,ti.

 

187365

 

3.

 

1 or 2

 

241206

 

4.

 

exp polysomnography/

 

40594

 

5.

 

(polysomnogra* or PSG or sleep architect* or sleep 

monit* or sleep stage*).ab,ti.

 

45800

 

6.

 

exp electroencephalogram/

 

135023

 

7.

 

(electroencephalogra* or EEG).ab,ti.

 

141085

 

8.

 

4 or 5 or 6 or 7

 

246600

 

9.

 

3 and 8

 

4371

 

10.

 

exp animal/ not human/

 

4914686

 

11.

 

9 not 10

 

3973

 

12.

 

limit 11 to english language

 

3734

 

 

 

 

