Supplementary Tables

Table S1. Categorization of studies based on implemented methodology.

Category High Moderate Low
Objective measure to Sleep EEG measured with Sleep EEG measured with Sleep EEG.rrTeasured with
less than minimum number

determine sleep stages
as recommended by
AASM

the minimum number of
electrodes for each
recommended region.

the minimum number of
electrodes for each
recommended region.

of electrodes for each
recommended region or no
EEG measurement.?

Control of
confounding variables

Baseline and experimental
measurements were
performed in the lab and
compared to measurements
without vestibular input.

Baseline and experimental

measurements performed in
the lab.

Only experimental
measurement in the lab or
application of experimental
stimulation by participants at
home.

Effect of motion on
sleep based on the
study design

Participants were assigned
by study experimenter to
passive vestibular
stimulation conditions.?

Participants chose the type of
passive vestibular
stimulation condition.?

Participants chose the type of
passive vestibular
stimulation or no report of
applied stimulation.

Participant selection’

Men and women tested.

Only men tested.

Only men tested.

High quality for one study [15], moderate for seven studies [11-14,38-40], and low for five studies [33-37].

1In studies with human participants.
2If more than one passive vestibular stimulation intensity/type/axis was applied to participants.

3Not applicable for respiration studies [9,10].



Table S2. Mean * SD for sleep macro-architecture outcomes.

’ SO (min) N1 N2 N3 REM w SE
a iy
pe B R B R B R B R B R B R B R
Woodward etal. 1844 + 5419+ 5182+ 9.05+1.787979+206 2672+ 2741+ 1788+ 1981+ 9249+ 9237+
oodward eta 1425 +84 357+ 1.1 4.66+1.13
(1990)n 131 3.05 339%  647+356%633+356° 297 322 3.96° 4.36° 2.69 226
535+ 124+ 485+ 731+ 7365+
Bayer et al. (2011)11 8.85 + 6.48 79437 122+613 169+32.89 03+095 087+1.64 NA NA 5454342
493* 509 285 1815 8.79
Shibagaki et al.
017y NAS NAS NA NA NAS NAS NAS NAS NA NA NA NA NA NA
1054+ 1289+ 2325+ 23867+ 8824 85.41 6.87 + 96.77 +
5.81+9.4 96.5 + 3.07
, 779 1157 3711 28.63 +2392 42236 16,52
Omlin et al. (2018)12° 8.48 + 5.8 9.67 + 5.43 NA NA
1541506 231436 46004138 2T 50.98 46.2 14444485 0674105 173 9082
DRSS9l I 1145%  +12116  +10.196 e T R T2
B: 341.6 + 24.08 R:347.3+22.17 bles26 OV 66E o194
3416 + 24, 3473+ 22, 6x26 o T 9+19.
B 3873 £ 13.49 382 £ 2117 574+ 502+ 2753+  287.8+
POOMOE oS E o 6.35 767 1244 24.61
; 5 B: 397.8 +9.62 R:446.1 + 16.97*
(2019)01523 NA NA 396 622 9.33 17.82* NA NA
1854 +
B: 406 + 20.4 R:491.6 + 32.4* 54£57 43+12.3° 260201 "
639+ 2782 +
B:378+ 8.4 R:374.4+5.7 66.7+8.1 2789+9.6
1.1 102.9
1672+ 1008+ 622+ 4426 + 226+ 2129+ 073+ 9376+
Perrault et al. (2019)1301 5.58 +2.59 4128+7 22374679 27.41 + 7 4894229 4.44+233
1493 653 276 39 3.95 3.56 238
21+
104424 108452 122499569 +17.7 51.1+202 11.3+13.7 33.9 +24.8* 944165 27+31 90.2+16.6 97.2+3.2
van Sluijs et al. 11.5 NA NA

(2020a)14114
38.7+24.1 267+258

87+52 11.3+6.1 11.3+14 11.1+104 44.7+159 58322

54+137 39+6 946%13.7 96.1+6

Van Sluijs et al.
(2020b)ton

8.7+5.8

114+£8 95+£59 101+6.2 488+71 485+115 203+88 21.6+£11.8 21.4£52 19.7+45 99+74 125+13.1 90.7£6.5 88.6+8.8

NA for variable not analysed in the study; SO = sleep onset, N1 = non-rapid eye-movement sleep 1, N2 = non-rapid eye-

movement sleep 2, N3 = non-rapid eye-movement sleep 3, REM = rapid eye-movement sleep, W = wake, SE = sleep efficiency; B = Baseline, R =



Rocking Condition.

*p<.05**p<.0l

1Sleep stages reported as a percentage of total sleep time.

2Sleep stages reported as duration in min.

3The first four rows correspond to different stimulation intensities (4.9 cm/s? (n=3), 19.7 cm/s? (n=7), 79 cm/s? (n=8) & 177.7 cm/s? (n=9)) and the fifth
row corresponds to mice with no functional otoliths vestibular input (79 cm/s? (n=9)).

4Upper row corresponds to the low intensity group and the lower row corresponds to the high intensity group but both represent values of the
medium intensity (25cm/s?).

*No detailed values reported in a tabular form, only in figures.

¢®During the first two hours after sleep onset.

“Sleep stage 3.

8Sleep stage 4.

*Number of awakenings per session.



Table S3. Mean * SD for sleep micro-architecture outcomes.

p Delta Power (pV?) #SSO 5SSO Density #SS SS Density

aper

P B R B R B R B R B R
Bayer et al. (2011)"1  NA? NA? NA NA NA NA 29.15+£19.83 57.5+£2931* 12+18 1.64+£221*

366.13+ 37547+ 5265.83+ 5557.44+
+ + + + + +
1977 13734 171731 2064.26 6.27 +2.15 64+232  63822+184.36 671.33+£183.39 2.24+061 23+0.62

569.72+ 54358+ 274733+ 2681.17
+ 3 + 3 + 3 + *3 +0.53 + 3
214,983 196.22 979,713 851,043 10.56 +3.78%  9.97 +£3.32 170 £44.39° 195.61 £ 66.56* 2.12+0.5° 2.3+0.71

Omlin et al. (2018)11

Kompotis et al.

2 2 2 2 2 2
(20191 NA NA NA NA NA NA NA NA NA NA
537.7 +
416.2 +193.04° 1.9+£0.55°  2.05+0.68*
Perrault et al. 2334 + 2763 + 6 93.0 223.16* 9+0.55 05+0.68
@019 NA NA 533y agroge 109225 10717 s
' ' 313.4 £105.22° ’ 1.53£0.686 1.77 £0.72%¢
+133.64*
1064+ 1187+ 1943+
331 +288.5 4+21 6.6 £2.3% 26.7 £15.93 47 £23.32**  1.56+0.91* 1.78 +0.93*
van Sluijs et al. 32.74 35.5¢ 2129
(2020a)41 1667+ 5726+
164.4 + 85+ 110.8¢ 389.3 4479+4516 7.1+£29 5.7£3.6 5755+37.66 49.82+4222 186%+0.89 195+1.15
Van Sluijs et al. 349.3+ 3065+ 11452+  1038.8 & 4241+
+ + 7x0. 6+0. gt .
(2020b)Ho1 138.94 93.94 720.6 574.5 6206 15205 L7207 1606 1878 207 7+1633

NA for variable not analysed in the study; #S50 = number of sleep slow oscillations, SSO Density = sleep slow oscillations density, #5S = number
of sleep spindles, SS Density = sleep spindle density; B = Baseline, R = Rocking Condition.

*p<.05**p<.0l

1Upper row corresponds to the low intensity group and the lower row corresponds to the high intensity group but both represent values of the
medium intensity (25cm/s?).

2No detailed values reported in the running text/tabular form but in figures only.

*During the first two hours after sleep onset.

“In N3.

SFast Spindles (2.5-15.5 Hz) measured on Pz.

Slow Spindles (8.5-12 Hz) measured on Fz.



Table S4. Mean differences for all the reported sleep macro- and micro-architecture outcomes and Hedges’ g for all the significant differences.

SO N1 N2 N3 REM W sg  Dela #550  SSO Density  #SS  SS Density
Paper Power
Diff (3) Diff(g) Diff(g) Diff(g) Diff(g) Diff(g) Diff (g Diff(g) Diff(g)  Diff(g  Diff(g)  Diff (g)
237 074
Woodward et al. (1990)3811  -4.19 109 o7 01w OO 193  -0.12 NA NA NA NA NA
35(- -45( -0.6 (- 28.35 0.44
B 1. (20110 47 (013 057 A . As A A
ayer et al. (2011) 058 ooz +7 (0137 05 N 012+ 02 N N N L12* (021"
Shibagaki et al. (2017)®2  NAS NA NAS NAS NA NA NA NA NA NA NA NA
235 6.17 -2.83 106 -027  9.34 291.61 0.13 33.11 0.06
Omlin et al. (2018)1122 1.19 6.32 NA 25.61
816 -4.78¢ 20776 -0916  -26.145 -66.166 -0.59 186
0.8 051)% 8 0 0.9 6 66.16 0.59 044" 0.18
5.7 4.1 -9.7
-5.3 7.2 12,5
. } -47.7 (-
Kompotis et al. (2019)15113  NA?® 48.3 (3.3) -0.7 317y NA NAS NA NA NAS NAS
85.6 (3.01)* 11 (-1.1)* 85.6 (3.01)*
-3.6 2.8 0.7
1215 0.15
-6.64 (- 5.04 (0.57)*'  (0.23)*!
Perrault et al. (2019)131 064 2. 097  -04 1. A 4290720 0.2
errault et al. (2019) 057y 0.6 B om0 0.45 03 N 9 (0.72) 0 o1 Y
(1.05)*2 (0332
. -9.9 (- 226 . . .
van Sluijs et al. -0.4 T A -6.7 7 12.3 136.7 4(173)*  203(097)*  0.22
(2020a)14n4
26 -0.2 13.6 12 -15 15 2.3 -0.2 1.4 7.73 0.09
Van Sluijs et al. (2020b)on 2.7 0.6 -0.3 1.3 1.7 26 21 4280 -106.4 -0.1 -0.1 -26.4

NA for variable not analysed in the study; SO = sleep onset, N1 = non-rapid eye-movement sleep 1, N2 = non-rapid eye-
movement sleep 2, N3 = non-rapid eye-movement sleep 3, REM = rapid eye-movement sleep, W = wake, SE = sleep efficiency, #550 = number of
sleep slow oscillations, SSO Density = sleep slow oscillations density, #5S = number of sleep spindles, SS Density = sleep spindle density.

*p<.05**p<.0l
1Sleep stages reported as a percentage of total sleep time.



2Sleep stages reported as duration in min.

3 The first four rows correspond to different stimulation intensities (4.9 cm/s? (n=3), 19.7 cm/s? (n=7), 79 cm/s? (n=8) & 177.7 cm/s? (n=9)) and the
fifth row corresponds to mice with no functional otoliths and a vestibular input of 79 cm/s? (n=9).

4Upper row corresponds to the low intensity group and the lower row corresponds to the high intensity group but both represent values of the
medium intensity (25cm/s?).

°No detailed values reported in the running text/tabular form but in figures only.

®During the first two hours after sleep onset.

"Sleep stage 3.

8Gleep stage 4.

*Number of awakenings per session.

10In N3.

Fast Spindles (2.5-15.5 Hz) measured on Pz.

12Slow Spindles (8.5-12 Hz) measured on Fz.



Table S5. Mean + SD and the mean differences for all the reported memory outcomes, along with Hedges’ g for all the significant

differences.
Initial Recall Delayed Recall Overnight Performance Improvement Initial Acquisition Rate
Diff
Paper Diff
P B R (;) B R Diff(s) B R Dif (g) B R (g
Omlin et al. 6.72 £
A3 A3 A3 A3 A3 A3 .69£34 -0. A3 A3 A3
Q018 N N N N N N e 669%3.43 0.03 N N N
Perrault et al. 15.59 £ 15.47 £ 16.59 1741 + 1.53
-0.12¢ 824 4.71+£4.1 18 (0. A3 A3 A3
(2019)153 38514 4812 s4342  s01sr 08 +5.98 o 318060 N N N
Van Sluijs et al.
anoMIS EH Al 04162 218463 0.6 30462 30.01+63 01  7.6+32 8334 0.7 742+111  719+108  -2.3
(2020a)1141
Van Sluijs et al. 172+
+ dx7. . t . Dt2. 9+3. . +40. 8+ 32. .
(2020b)t11 15.8+7 161+7.5 0.3 78 19+9 1.8 1.5+£2.5 29+37 1.4 100 +40.7 90.8 £32.4 9.2

NA for variable not analysed/reported in the study; Overnight Performance Improvement = Delayed Recall - Initial Recall, Initial Acquisition Rate
= Initial Recall/ Delayed Recall*100. * p <.05.

Reported as Hits

ZReported as Accuracy = Hits — Errors.

3No detailed values reported in the running text/tabular form but in figures only.

‘Baseline-Experimental analyses with Accuracy (i.e., Hits — Errors) but values in tabular form available in Hits.



