Supplementary material

Supplementary figures:

Supplementary Figure 1: flow chart of participants included in the study. CU:
cognitively unimpaired, AD: Alzheimer's disease, A-/+: beta-amyloid negative/positive,
PSG: polysomnogram

Initial N: 148
90 CU 58 early AD
NS 1 (no amyloid status) N (no amyloid status)

89 CU

39 CUA- 50 CU A+
\.. o* (AHI>30) N> 5 (AHI>30) N> 16 (AHI>30)
30 CUA- 45 CU A+ 41 early AD
Final N: 116

* 1 of them already discarded for having a sweat artifactin the PSG

Supplementary Figure 2: Representation of the slow-wave parameters, adapted from
Vallat R. Yet Another Spindles Algorithm (YASA), open-source package released on
GitHub under a BSD-3 Clause License. version 0.6.1. Github 2018.
https://github.com/raphaelvallat/yasa (accessed January 22, 2025).
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Supplementary tables:

Supplementary Table 1: Medications taken by 9 early AD patients

SSRIs SARIs NaSSAs  BZDs AAPs
Patient 1 1 0 0 1 1
Patient 2 1 0 0 1 0
Patient 3 0 1 0 0 1
Patient 4 1 0 0 1 0
Patient 5 1 0 1 0 1
Patient 6 0 0 0 1 0
Patient 7 1 0 1 0 0
Patient 8 0 0 0 1 0
Patient 9 0 0 0 1 0
Total 5 1 2 6 3

SSRIs: Selective serotonin reuptake inhibitors. SARIs: Serotonin an-
tagonist and reuptake inhibitors. NaSSAs: Noradrenergic and specific
serotonergic antidepressants. BZDs: Benzodiazepines. AAPs: Atypical
Antipsychotics.



Supplementary Table 2: Demographics across AD continuum groups, excluding participants with Prev. TST < 6h

Descriptive statistics ANOVA
Total CU A- U A+ Early AD
(n=98) (n=26, 26.5%) (n=41, 41.8%) (n=31, 31.6%) P
Age (years) 66.58 + 5.82 63.91 + 4.87 66.30 = 4.42 69.19 = 7.09 0.002
Sex (female) 58 (59.2) 14 (53.8) 26 (63.4) 18 (58.1) 0.731
APOE (€4 carrier) 56 (57.1) 11 (42.3) 33 (80.5) 12 (38.7) 0.002
Amyloid (positive) 72 (73.5) 0(0.0) 41 (100.0) 31 (100.0) <.001
Education (years) 13.12 £ 3.74 14.62 + 3.29 13.32 = 3.85 11.61 + 3.48 0.008
MMSE (score) 27.44 £ 3.27 28.96 + 1.25 29.24 = 1.07 23.67 £ 3.33 <.001
Sleep medication (yes) 7(7.1) 0 (0.0) 0(0.0) 7 (22.6) <.001
Prev. TST (minutes) 433.36 = 42.46 432.19 + 43.69 428.50 = 44.71 440.77 = 38.50 0.476
Arousal index 17.36 = 6.92 18.88 = 6.69 17.69 = 6.90 15.63 = 6.99 0.195
Arousal index NREM 18.21 = 7.74 19.26 = 7.56 18.19 = 7.99 17.35 = 7.69 0.656
AHI (events/h) 11.61 = 8.03 10.80 = 8.40 11.67 = 8.16 12.21 = 7.74 0.808
- normal (AHI<=5) 25 (25.5) 8(30.8) 10 (24.4) 7 (22.6) 0.761
- mild OSA (5<AHI<=15) 41 (41.8) 11 (42.3) 16 (39.0) 14 (45.2) 0.871
- moderate OSA (15<AHI<=30) 32(32.7) 7 (26.9) 15 (36.6) 10 (32.3) 0.712
PLMS index 19.37 + 30.09 12.21 = 21.63 19.51 + 27.65 25.19 + 37.92 0.270
RBD (cases) 8(8.2) 3(11.5) 2 (4.9) 3(9.7) 0.583

Prev. TST: Previous Total Sleep Time (actigraphy). Continuous measures expressed as mean * standard deviation. Categorical measures expressed as count

(percentage). APOE: Apolipoprotein E, AHI: Apnea-Hypopnea Index, OSA: Obstructive Sleep Apnea, PLMS: Periodic Limb Movements in Sleep, MMSE: Mini-Mental

State Examination, RBD: REM sleep Behaviour Disorder. Bold: p < 0.05.
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Supplementary Table 6: Demographics across sex

Descriptive statistics ANOVA
Total Men Women
(n=116) (n=50, 43.1%) (n=66, 56.9%) P
Age (years) 66.42 + 5.82 66.40 = 5.97 66.44 + 5.75 0.974
APOE (&4 carrier) 69 (59.5) 30 (60.0) 39 (59.1) 0.994
Amyloid (positive) 86 (74.1) 36 (72.0) 50 (75.8) 0.808
Education (years) 13.03 + 3.70 13.76 + 3.44 12.47 + 3.81 0.062
MMSE (score) 27.41 = 3.19 27.34 = 3.42 27.46 + 3.02 0.840
Sleep medication (yes) 9(7.8) 3(6.0) 6(9.1) 0.790
Prev. TST (minutes) 420.57 = 55.34 403.70 = 55.39 433.64 += 52.06 0.004
Arousal index 16.98 + 6.88 17.87 £ 7.07 16.30 = 6.71 0.225
Arousal index NREM 18.00 £ 7.71 19.34 £ 7.46 16.99 = 7.79 0.105
AHI (events/h) 11.41 +8.13 13.68 + 8.69 9.68 = 7.29 0.008
- normal (AHI<=5) 33 (28.4) 13 (26.0) 20 (30.3) 0.763
- mild OSA (5<AHI<=15) 46 (39.7) 15 (30.0) 31 (47.0) 0.097
- moderate OSA (15<AHI<=30) 37 (31.9) 22 (44.0) 15 (22.7) 0.026
PLMS index 19.07 * 28.90 23.39 = 28.24 15.80 = 29.17 0.162
RBD (cases) 9(7.8) 7 (14.0) 2 (3.0) 0.065
CU A- 30 (25.9) 14 (28.0) 16 (24.2) 0.808
CU A+ 45 (38.8) 17 (34.0) 28 (42.4) 0.466
Early AD 41 (35.3) 19 (38.0) 22 (33.3) 0.745

Continuous measures expressed as mean * standard deviation. Categorical measures expressed as count (percentage). APOE:
Apolipoprotein E, Prev. TST: Previous Total Sleep Time (actigraphy), AHI: Apnea-Hypopnea Index, OSA: Obstructive Sleep Apnea,
PLMS: Periodic Limb Movements in Sleep, MMSE: Mini-Mental State Examination, RBD: REM sleep Behaviour Disorder. Bold: p < 0.05.



Supplementary Table 7:

Sleep parameters across sexes

Descriptive statistics ANCOVA
Total Men Women
(n=116) (n=50, 43.1%) (n=66, 56.9%) p
Macro-architecture
TST (min) 348.07 = 75.12 346.48 = 78.30 349.27 £ 73.21 0.834
WASO (min) 78.51 = 57.87 90.42 = 67.03 69.48 + 48.43 0.048
SE (%) 76.66 = 15.79 75.40 = 16.77 77.61 = 15.06 0.435
SL (min) 15.53 £ 29.85 12.65 + 25.50 17.71 £ 32.78 0.362
REM latency (min) 119.17 + 82.61 114.04 + 95.09 123.06 + 72.26 0.563
REM (min) 60.43 = 25.11 61.11 = 27.21 59.91 = 23.59 0.803
N1 (min) 57.16 = 31.23 67.70 = 36.16 49.17 + 24.28 0.001
N2 (min) 177.81 £ 54.72 179.97 + 56.15 176.17 + 54.00 0.715
N3 (min) 52.87 = 35.10 37.88 = 28.52 64.23 = 35.54 <.001
N2+N3 (min) 230.68 = 61.18 217.85 + 62.38 240.40 + 58.87 0.045
Micro-architecture
SO power (log10, uv?) 3.36 £ 0.14 3.29 £ 0.10 3.42 £ 0.14 <.001
Delta power (log10, uV?) 3.26 £ 0.15 3.18 £ 0.10 3.31+0.15 <.001
SWA power (log10, uv?) 3.60 = 0.14 3.51 +0.10 3.66 = 0.14 <.001
Slow-wave parameters
Number (SW) 596.72 = 499.60 346.32 = 274.33 786.41 = 547.81 <.001
Density (SW/min) 2.55 +1.95 1.56 = 1.12 3.30 £ 2.11 <.001
Slope (uV/s) 334.24 = 57.88 309.72 = 47.39 352.81 + 58.50 <.001
PTP amplitude (uV) 94.50 = 11.08 88.73 = 7.55 98.87 = 11.37 <.001
Duration (s) 1.26 = 0.11 1.27 = 0.10 1.26 = 0.11 0.355

Measures expressed as mean =+ standard deviation. ANCOVA adjusted for age. TST: Total Sleep Time, WASO: Wake After Sleep Onset, SE: Sleep

Efficiency, SL: Sleep Latency, REM: Rapid Eye Movement sleep, N1, N2 and N3: non-REM sleep stages, SO: Slow Oscillation, SWA: Slow Wave
Activity, SW: slow-wave, PTP: peak to peak amplitude, min: minute, s: second, uV : micro Volts. Bold: p < 0.05.



Supplementary Table 8: Sex interactions in the associations between AD group and sleep parameters

AD group - Sex interaction

beta Cl p value
Macro-architecture
TST (min) 11.205 (-24.089, 46.498) 0.531
WASO (min) -21.26 (-46.892, 4.359) 0.103
SE (%) 1.694 (-5.327, 8.715) 0.634
SL (min) 4.394 (-9.511, 18.299) 0.533
REM latency (min) -10.83 (-49.157, 27.497) 0.577
REM (min) 6.899 (-4.984, 18.783) 0.252
N1 (min) 0.561 (-13.907, 15.028) 0.939
N2 (min) -6.661 (-33.126, 19.804) 0.619
N3 (min) 10.439 (-4.949, 25.826) 0.182
N2+N3 (min) 3.778 (-24.873, 32.428) 0.794
Micro-architecture
SO power (log10, uv?) -0.026 (-0.086, 0.034) 0.393
Delta power (log10, uV?) -0.029 (-0.089, 0.031) 0.333
SWA power (log10, uv?) -0.028 (-0.087, 0.03) 0.337
Slow-wave parameters
Number (SW) -92.08 (-298.558, 114.396) 0.379
Density (SW/min) -0.127 (-0.95, 0.697) 0.761
Slope (uV/s) -0.61 (-22.553, 21.334) 0.956
PTP amplitude (uV) -0.719 (-5.015, 3.577) 0.741
Duration (s) -0.01 (-0.056, 0.036) 0.668

TST: Total Sleep Time, WASO: Wake After Sleep Onset, SE: Sleep Efficiency, SL: Sleep Latency,
REM: Rapid Eye Movement sleep, N1, N2 and N3: non-REM sleep stages, SO: Slow Oscillation, SWA:
Slow Wave Activity, SW: slow-wave, PTP: peak to peak amplitude, min: minute, s: second, B: beta
coefficient, Cl: confidence interval. P value adjusted for age. Bold: p < 0.05.
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