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1. [bookmark: _Toc180064615]Notation
Table S1. Notation describing upper limb movement digital biomarkers.
	Movement biomarker
	

	Cf45
	Total daily count of flexions by at least 45 degrees

	Ce45
	Total daily count of extensions by at least 45 degrees

	Cs45
	Total daily count of supinations by at least 45 degrees

	Cp45
	Total daily count of pronations by at least 45 degrees

	Cfe45
	Total daily count of flexions and extensions by at least 45 degrees

	Csp45
	Total daily count of supinations and pronations by at least 45 degrees

	Df45
	Average daily duration of 10 fastest flexions by at least 45 degrees

	De45
	Average daily duration of 10 fastest extensions by at least 45 degrees

	Ds45
	Average daily duration of 10 fastest supinations by at least 45 degrees

	Dp45
	Average daily duration of 10 fastest pronations by at least 45 degrees

	Dfe45
	Average daily duration of 10 fastest flexions and extensions by at least 45 degrees

	Dsp45
	Average daily duration of 10 fastest supinations and pronations by at least 45 degrees



2. [bookmark: _Toc180064616]Evaluation for data from non-dominant wrist, continued
[bookmark: _Toc180064617]Angle threshold 90 and 135 degrees
Table S2. Average baseline and monthly change in ALSFRS-R scores and the upper limb movements daily metrics (metrics with angle threshold equal to 90 and 135 degrees).
	Outcome
	Baseline estimate [95% CI]
	Monthly change estimate [95% CI] (p-val.)
	Relative change
	Signal-to-noise ratio

	Cf90
	103.6 [94.71, 112.6]
	-2.87 [-3.43, -2.32] (<0.0001)
	-2.77
	-0.99

	Ce90
	103.6 [94.71, 112.4]
	-2.94 [-3.49, -2.39] (<0.0001)
	-2.84
	-1.01

	Cfe90
	207.3 [189.5, 225.0]
	-5.83 [-6.94, -4.72] (<0.0001)
	-2.81
	-1.00

	Cs90
	446.4 [412.0, 480.9]
	-11.64 [-14.12, -9.16] (<0.0001)
	-2.61
	-0.88

	Cp90
	482.6 [447.2, 518.0]
	-12.77 [-15.40, -10.14] (<0.0001)
	-2.65
	-0.91

	Csp90
	929.2 [859.6, 998.8]
	-24.47 [-29.58, -19.36] (<0.0001)
	-2.63
	-0.90

	Df90
	1.076 [1.011, 1.142]
	0.026 [0.020, 0.032] (<0.0001)
	2.42
	0.89

	De90
	1.073 [1.013, 1.133]
	0.026 [0.020, 0.031] (<0.0001)
	2.42
	0.92

	Dfe90
	1.072 [1.011, 1.134]
	0.026 [0.020, 0.031] (<0.0001)
	2.42
	0.92

	Ds90
	0.578 [0.546, 0.610]
	0.018 [0.014, 0.022] (<0.0001)
	3.11
	0.75

	Dp90
	0.589 [0.556, 0.621]
	0.021 [0.016, 0.026] (<0.0001)
	3.57
	0.70

	Dsp90
	0.583 [0.551, 0.615]
	0.020 [0.015, 0.024] (<0.0001)
	3.43
	0.72

	Cf135
	8.47 [7.29, 9.66]
	-0.179 [-0.247, -0.111] (<0.0001)
	-2.11
	-0.57

	Ce135
	8.53 [7.34, 9.72]
	-0.191 [-0.262, -0.120] (<0.0001)
	-2.24
	-0.57

	Cfe135
	17.01 [14.65, 19.37]
	-0.374 [-0.512, -0.236] (<0.0001)
	-2.20
	-0.57

	Cs135
	139.8 [127.0, 152.6]
	-3.143 [-3.969, -2.317] (<0.0001)
	-2.25
	-0.84

	Cp135
	152.7 [139.2, 166.1]
	-3.481 [-4.386, -2.576] (<0.0001)
	-2.28
	-0.83

	Csp135
	292.5 [266.3, 318.8]
	-6.633 [-8.364, -4.902] (<0.0001)
	-2.27
	-0.83

	Df135
	2.106 [2.033, 2.179]
	0.007 [0.001, 0.012] (0.0203)
	0.33
	0.31

	De135
	2.097 [2.025, 2.169]
	0.010 [0.005, 0.016] (0.0003)
	0.48
	0.52

	Dfe135
	2.101 [2.033, 2.169]
	0.010 [0.005, 0.014] (0.0001)
	0.48
	0.54

	Ds135
	1.037 [0.980, 1.094]
	0.023 [0.017, 0.028] (<0.0001)
	2.22
	0.84

	Dp135
	1.045 [0.987, 1.103]
	0.028 [0.021, 0.035] (<0.0001)
	2.68
	0.71

	Dsp135
	1.040 [0.984, 1.096]
	0.026 [0.020, 0.032] (<0.0001)
	2.50
	0.83


CI – confidence interval; p-val. – p-value associated with a coefficient estimate

[bookmark: _Hlk168575388]Table S3. Model intercept and estimated average outcome change associated with Q1—12 one-point increase for day-level metrics (angles 90 and 135 degrees) derived from accelerometry data. 
	Outcome
	Movement biomarker
	Intercept [95% CI]
	Slope [95% CI] (p-val.)

	Q1—12
	Cf90
	33.08 [31.78, 34.37]
	0.061 [0.050, 0.073] (<0.0001)

	Q1—12
	Ce90
	33.10 [31.81, 34.40]
	0.061 [0.049, 0.072] (<0.0001)

	Q1—12
	Cfe90
	33.05 [31.75, 34.35]
	0.031 [0.025, 0.037] (<0.0001)

	Q1—12
	Cs90
	32.97 [31.56, 34.38]
	0.013 [0.010, 0.015] (<0.0001)

	Q1—12
	Cp90
	32.44 [30.96, 33.92]
	0.013 [0.010, 0.016] (<0.0001)

	Q1—12
	Csp90
	32.65 [31.20, 34.10]
	0.006 [0.005, 0.008] (<0.0001)

	Q1—12
	Df90
	45.16 [43.55, 46.76]
	-6.776 [-8.10, -5.45] (<0.0001)

	Q1—12
	De90
	44.69 [43.09, 46.29]
	-6.469 [-7.79, -5.15] (<0.0001)

	Q1—12
	Dfe90
	45.63 [43.93, 47.33]
	-7.250 [-8.68, -5.82] (<0.0001)

	Q1—12
	Ds90
	48.03 [46.07, 50.00]
	-17.55 [-20.90, -14.20] (<0.0001)

	Q1—12
	Dp90
	46.74 [44.90, 48.58]
	-15.10 [-18.13, -12.07] (<0.0001)

	Q1—12
	Dsp90
	48.43 [46.43, 50.43]
	-17.95 [-21.35, -14.56] (<0.0001)

	Q1—12
	Cf135
	35.01 [33.90, 36.12]
	0.418 [0.318, 0.517] (<0.0001)

	Q1—12
	Ce135
	35.18 [34.11, 36.25]
	0.338 [0.258, 0.418] (<0.0001)

	Q1—12
	Cfe135
	34.97 [33.87, 36.07]
	0.203 [0.156, 0.250] (<0.0001)

	Q1—12
	Cs135
	34.11 [32.80, 35.43]
	0.031 [0.023, 0.039] (<0.0001)

	Q1—12
	Cp135
	33.93 [32.57, 35.29]
	0.030 [0.022, 0.037] (<0.0001)

	Q1—12
	Csp135
	33.98 [32.64, 35.33]
	0.015 [0.011, 0.019] (<0.0001)

	Q1—12
	Df135
	40.56 [38.99, 42.13]
	-1.399 [-2.052, -0.746] (<0.0001)

	Q1—12
	De135
	40.75 [39.13, 42.37]
	-1.501 [-2.193, -0.808] (<0.0001)

	Q1—12
	Dfe135
	41.63 [39.74, 43.52]
	-1.989 [-2.832, -1.146] (<0.0001)

	Q1—12
	Ds135
	44.44 [43.06, 45.81]
	-6.492 [-7.741, -5.243] (<0.0001)

	Q1—12
	Dp135
	44.80 [43.22, 46.37]
	-6.721 [-8.072, -5.371] (<0.0001)

	Q1—12
	Dsp135
	45.53 [44.03, 47.04]
	-7.376 [-8.717, -6.036] (<0.0001)




[bookmark: _Toc180064618]Association with ALSFRS-RSE subdomains
Table S4. Model intercept and estimated average outcome change associated with subdomains (Q1—3, Q4—6, Q7—9, Q10—12) one-point increase for day-level outcomes derived from accelerometry data.
	Outcome
	Movement biomarker
	Intercept [95% CI]
	Slope [95% CI] (p-val.)

	Q1—3
	Cf45
	8.753 [8.138, 9.369]
	0.002 [0.001, 0.003] (<0.0001)

	Q1—3
	Ce45
	8.76 [8.145, 9.375]
	0.002 [0.001, 0.003] (<0.0001)

	Q1—3
	Cfe45
	8.753 [8.136, 9.369]
	0.001 [0.001, 0.001] (<0.0001)

	Q1—3
	Cs45
	8.729 [8.097, 9.361]
	0.001 [0.001, 0.001] (<0.0001)

	Q1—3
	Cp45
	8.649 [7.999, 9.299]
	0.001 [0.001, 0.001] (<0.0001)

	Q1—3
	Csp45
	8.679 [8.036, 9.322]
	0.000 [0.000, 0.001] (<0.0001)

	Q1—3
	Df45
	11.61 [11.04, 12.17]
	-2.793 [-3.741, -1.844] (<0.0001)

	Q1—3
	De45
	11.56 [10.99, 12.13]
	-2.723 [-3.691, -1.756] (<0.0001)

	Q1—3
	Dfe45
	11.73 [11.13, 12.33]
	-3.006 [-4.034, -1.978] (<0.0001)

	Q1—3
	Ds45
	11.41 [10.84, 11.98]
	-3.882 [-5.346, -2.419] (<0.0001)

	Q1—3
	Dp45
	11.36 [10.72, 11.99]
	-3.529 [-5.103, -1.955] (<0.0001)

	Q1—3
	Dsp45
	11.52 [10.89, 12.16]
	-4.053 [-5.681, -2.425] (<0.0001)

	Q1—3
	Cf90
	9.209 [8.695, 9.724]
	0.010 [0.007, 0.014] (<0.0001)

	Q1—3
	Ce90
	9.22 [8.709, 9.732]
	0.010 [0.006, 0.013] (<0.0001)

	Q1—3
	Cfe90
	9.207 [8.693, 9.722]
	0.005 [0.003, 0.007] (<0.0001)

	Q1—3
	Cs90
	9.085 [8.552, 9.618]
	0.002 [0.002, 0.003] (<0.0001)

	Q1—3
	Cp90
	8.945 [8.38, 9.51]
	0.003 [0.002, 0.003] (<0.0001)

	Q1—3
	Csp90
	9.002 [8.452, 9.552]
	0.001 [0.001, 0.002] (<0.0001)

	Q1—3
	Df90
	11.44 [10.93, 11.95]
	-1.308 [-1.753, -0.864] (<0.0001)

	Q1—3
	De90
	11.29 [10.79, 11.78]
	-1.194 [-1.634, -0.754] (<0.0001)

	Q1—3
	Dfe90
	11.49 [10.96, 12.02]
	-1.361 [-1.839, -0.883] (<0.0001)

	Q1—3
	Ds90
	11.98 [11.37, 12.6]
	-3.381 [-4.462, -2.299] (<0.0001)

	Q1—3
	Dp90
	11.75 [11.16, 12.34]
	-2.970 [-3.994, -1.946] (<0.0001)

	Q1—3
	Dsp90
	12.12 [11.5, 12.75]
	-3.579 [-4.714, -2.445] (<0.0001)

	Q1—3
	Cf135
	9.588 [9.143, 10.03]
	0.056 [0.030, 0.082] (<0.0001)

	Q1—3
	Ce135
	9.609 [9.176, 10.04]
	0.046 [0.025, 0.067] (<0.0001)

	Q1—3
	Cfe135
	9.58 [9.138, 10.02]
	0.027 [0.015, 0.039] (<0.0001)

	Q1—3
	Cs135
	9.285 [8.789, 9.781]
	0.006 [0.004, 0.009] (<0.0001)

	Q1—3
	Cp135
	9.23 [8.72, 9.739]
	0.006 [0.004, 0.008] (<0.0001)

	Q1—3
	Csp135
	9.247 [8.743, 9.752]
	0.003 [0.002, 0.004] (<0.0001)

	Q1—3
	Df135
	10.59 [10.13, 11.05]
	-0.284 [-0.478, -0.090] (0.0042)

	Q1—3
	De135
	10.78 [10.31, 11.25]
	-0.376 [-0.570, -0.181] (0.0002)

	Q1—3
	Dfe135
	10.95 [10.41, 11.48]
	-0.462 [-0.713, -0.211] (0.0003)

	Q1—3
	Ds135
	11.33 [10.88, 11.77]
	-1.276 [-1.695, -0.858] (<0.0001)

	Q1—3
	Dp135
	11.32 [10.8, 11.84]
	-1.263 [-1.729, -0.797] (<0.0001)

	Q1—3
	Dsp135
	11.52 [11.02, 12.03]
	-1.443 [-1.918, -0.968] (<0.0001)

	Q4—6
	Cf45
	6.298 [5.742, 6.854]
	0.004 [0.003, 0.005] (<0.0001)

	Q4—6
	Ce45
	6.291 [5.736, 6.847]
	0.004 [0.003, 0.005] (<0.0001)

	Q4—6
	Cfe45
	6.286 [5.73, 6.843]
	0.002 [0.002, 0.002] (<0.0001)

	Q4—6
	Cs45
	6.442 [5.86, 7.025]
	0.002 [0.001, 0.002] (<0.0001)

	Q4—6
	Cp45
	6.356 [5.763, 6.949]
	0.002 [0.001, 0.002] (<0.0001)

	Q4—6
	Csp45
	6.386 [5.797, 6.975]
	0.001 [0.001, 0.001] (<0.0001)

	Q4—6
	Df45
	11.8 [11.09, 12.51]
	-5.317 [-6.437, -4.198] (<0.0001)

	Q4—6
	De45
	11.82 [11.14, 12.5]
	-5.337 [-6.394, -4.279] (<0.0001)

	Q4—6
	Dfe45
	12.1 [11.36, 12.84]
	-5.793 [-6.967, -4.618] (<0.0001)

	Q4—6
	Ds45
	11.25 [10.62, 11.87]
	-7.056 [-8.578, -5.534] (<0.0001)

	Q4—6
	Dp45
	11.45 [10.75, 12.15]
	-7.131 [-8.767, -5.494] (<0.0001)

	Q4—6
	Dsp45
	11.6 [10.9, 12.29]
	-7.733 [-9.402, -6.064] (<0.0001)

	Q4—6
	Cf90
	7.074 [6.599, 7.549]
	0.022 [0.018, 0.026] (<0.0001)

	Q4—6
	Ce90
	7.093 [6.619, 7.568]
	0.021 [0.017, 0.026] (<0.0001)

	Q4—6
	Cfe90
	7.069 [6.592, 7.545]
	0.011 [0.009, 0.013] (<0.0001)

	Q4—6
	Cs90
	7.143 [6.645, 7.641]
	0.004 [0.003, 0.005] (<0.0001)

	Q4—6
	Cp90
	6.979 [6.462, 7.496]
	0.004 [0.003, 0.005] (<0.0001)

	Q4—6
	Csp90
	7.043 [6.535, 7.552]
	0.002 [0.002, 0.003] (<0.0001)

	Q4—6
	Df90
	11.2 [10.62, 11.78]
	-2.239 [-2.670, -1.807] (<0.0001)

	Q4—6
	De90
	11 [10.45, 11.55]
	-2.108 [-2.520, -1.695] (<0.0001)

	Q4—6
	Dfe90
	11.35 [10.75, 11.96]
	-2.393 [-2.854, -1.932] (<0.0001)

	Q4—6
	Ds90
	12.05 [11.35, 12.75]
	-5.649 [-6.772, -4.527] (<0.0001)

	Q4—6
	Dp90
	11.55 [10.9, 12.21]
	-4.717 [-5.715, -3.719] (<0.0001)

	Q4—6
	Dsp90
	12.13 [11.41, 12.85]
	-5.682 [-6.826, -4.537] (<0.0001)

	Q4—6
	Cf135
	7.766 [7.341, 8.19]
	0.161 [0.118, 0.203] (<0.0001)

	Q4—6
	Ce135
	7.813 [7.401, 8.225]
	0.132 [0.097, 0.166] (<0.0001)

	Q4—6
	Cfe135
	7.73 [7.307, 8.153]
	0.082 [0.061, 0.103] (<0.0001)

	Q4—6
	Cs135
	7.524 [7.054, 7.994]
	0.010 [0.007, 0.013] (<0.0001)

	Q4—6
	Cp135
	7.473 [6.986, 7.96]
	0.010 [0.007, 0.013] (<0.0001)

	Q4—6
	Csp135
	7.486 [7.006, 7.966]
	0.005 [0.004, 0.007] (<0.0001)

	Q4—6
	Df135
	9.626 [9.058, 10.19]
	-0.439 [-0.660, -0.218] (0.0001)

	Q4—6
	De135
	9.76 [9.165, 10.36]
	-0.505 [-0.757, -0.253] (0.0001)

	Q4—6
	Dfe135
	9.957 [9.268, 10.65]
	-0.626 [-0.919, -0.333] (<0.0001)

	Q4—6
	Ds135
	10.93 [10.42, 11.44]
	-2.135 [-2.546, -1.725] (<0.0001)

	Q4—6
	Dp135
	11.02 [10.44, 11.6]
	-2.180 [-2.637, -1.724] (<0.0001)

	Q4—6
	Dsp135
	11.3 [10.73, 11.87]
	-2.439 [-2.899, -1.978] (<0.0001)

	Q7—9
	Cf45
	5.682 [5.132, 6.232]
	0.004 [0.004, 0.005] (<0.0001)

	Q7—9
	Ce45
	5.68 [5.129, 6.231]
	0.004 [0.004, 0.005] (<0.0001)

	Q7—9
	Cfe45
	5.672 [5.121, 6.223]
	0.002 [0.002, 0.002] (<0.0001)

	Q7—9
	Cs45
	5.742 [5.169, 6.315]
	0.002 [0.001, 0.002] (<0.0001)

	Q7—9
	Cp45
	5.637 [5.053, 6.22]
	0.002 [0.001, 0.002] (<0.0001)

	Q7—9
	Csp45
	5.674 [5.094, 6.254]
	0.001 [0.001, 0.001] (<0.0001)

	Q7—9
	Df45
	11.12 [10.41, 11.84]
	-5.077 [-6.098, -4.057] (<0.0001)

	Q7—9
	De45
	11.18 [10.47, 11.9]
	-5.174 [-6.193, -4.155] (<0.0001)

	Q7—9
	Dfe45
	11.4 [10.66, 12.15]
	-5.535 [-6.619, -4.451] (<0.0001)

	Q7—9
	Ds45
	11.13 [10.47, 11.8]
	-8.102 [-9.656, -6.549] (<0.0001)

	Q7—9
	Dp45
	11.21 [10.51, 11.91]
	-7.815 [-9.399, -6.231] (<0.0001)

	Q7—9
	Dsp45
	11.46 [10.74, 12.18]
	-8.682 [-10.363, -7.001] (<0.0001)

	Q7—9
	Cf90
	6.479 [6.014, 6.945]
	0.023 [0.019, 0.027] (<0.0001)

	Q7—9
	Ce90
	6.471 [6.001, 6.941]
	0.024 [0.019, 0.028] (<0.0001)

	Q7—9
	Cfe90
	6.462 [5.993, 6.931]
	0.012 [0.010, 0.014] (<0.0001)

	Q7—9
	Cs90
	6.522 [6.031, 7.012]
	0.004 [0.003, 0.005] (<0.0001)

	Q7—9
	Cp90
	6.328 [5.818, 6.838]
	0.005 [0.004, 0.005] (<0.0001)

	Q7—9
	Csp90
	6.405 [5.903, 6.906]
	0.002 [0.002, 0.003] (<0.0001)

	Q7—9
	Df90
	10.8 [10.18, 11.42]
	-2.353 [-2.774, -1.931] (<0.0001)

	Q7—9
	De90
	10.75 [10.13, 11.38]
	-2.346 [-2.775, -1.918] (<0.0001)

	Q7—9
	Dfe90
	10.99 [10.34, 11.64]
	-2.540 [-2.995, -2.084] (<0.0001)

	Q7—9
	Ds90
	11.84 [11.1, 12.59]
	-6.155 [-7.248, -5.062] (<0.0001)

	Q7—9
	Dp90
	11.57 [10.82, 12.31]
	-5.569 [-6.626, -4.511] (<0.0001)

	Q7—9
	Dsp90
	12.02 [11.23, 12.8]
	-6.343 [-7.498, -5.188] (<0.0001)

	Q7—9
	Cf135
	7.148 [6.739, 7.557]
	0.165 [0.131, 0.199] (<0.0001)

	Q7—9
	Ce135
	7.245 [6.84, 7.65]
	0.137 [0.110, 0.165] (<0.0001)

	Q7—9
	Cfe135
	7.15 [6.74, 7.56]
	0.081 [0.065, 0.097] (<0.0001)

	Q7—9
	Cs135
	6.981 [6.512, 7.45]
	0.010 [0.007, 0.013] (<0.0001)

	Q7—9
	Cp135
	6.901 [6.419, 7.383]
	0.010 [0.007, 0.012] (<0.0001)

	Q7—9
	Csp135
	6.928 [6.451, 7.405]
	0.005 [0.004, 0.006] (<0.0001)

	Q7—9
	Df135
	9.131 [8.541, 9.72]
	-0.456 [-0.665, -0.246] (<0.0001)

	Q7—9
	De135
	9.284 [8.616, 9.953]
	-0.525 [-0.774, -0.276] (<0.0001)

	Q7—9
	Dfe135
	9.638 [8.899, 10.38]
	-0.726 [-1.017, -0.434] (<0.0001)

	Q7—9
	Ds135
	10.64 [10.03, 11.25]
	-2.355 [-2.815, -1.894] (<0.0001)

	Q7—9
	Dp135
	10.82 [10.17, 11.46]
	-2.457 [-2.940, -1.973] (<0.0001)

	Q7—9
	Dsp135
	11.02 [10.38, 11.66]
	-2.648 [-3.130, -2.167] (<0.0001)

	Q10—12
	Cf45
	9.912 [9.445, 10.38]
	0.002 [0.001, 0.002] (<0.0001)

	Q10—12
	Ce45
	9.92 [9.454, 10.39]
	0.002 [0.001, 0.002] (<0.0001)

	Q10—12
	Cfe45
	9.912 [9.446, 10.38]
	0.001 [0.000, 0.001] (<0.0001)

	Q10—12
	Cs45
	9.816 [9.324, 10.31]
	0.001 [0.000, 0.001] (<0.0001)

	Q10—12
	Cp45
	9.779 [9.268, 10.29]
	0.001 [0.000, 0.001] (<0.0001)

	Q10—12
	Csp45
	9.775 [9.298, 10.25]
	0.000 [0.000, 0.000] (<0.0001)

	Q10—12
	Df45
	11.76 [11.3, 12.22]
	-1.703 [-2.457, -0.949] (<0.0001)

	Q10—12
	De45
	11.82 [11.35, 12.29]
	-1.776 [-2.543, -1.010] (<0.0001)

	Q10—12
	Dfe45
	11.88 [11.4, 12.36]
	-1.885 [-2.687, -1.082] (<0.0001)

	Q10—12
	Ds45
	11.82 [11.31, 12.32]
	-2.891 [-4.274, -1.508] (<0.0001)

	Q10—12
	Dp45
	11.79 [11.26, 12.32]
	-2.653 [-4.053, -1.253] (0.0002)

	Q10—12
	Dsp45
	11.89 [11.33, 12.44]
	-2.986 [-4.484, -1.487] (0.0001)

	Q10—12
	Cf90
	10.21 [9.827, 10.6]
	0.008 [0.005, 0.010] (<0.0001)

	Q10—12
	Ce90
	10.23 [9.838, 10.62]
	0.007 [0.005, 0.010] (<0.0001)

	Q10—12
	Cfe90
	10.22 [9.827, 10.61]
	0.004 [0.002, 0.005] (<0.0001)

	Q10—12
	Cs90
	10.13 [9.718, 10.54]
	0.002 [0.001, 0.002] (<0.0001)

	Q10—12
	Cp90
	10.06 [9.635, 10.49]
	0.002 [0.001, 0.002] (<0.0001)

	Q10—12
	Csp90
	10.09 [9.667, 10.51]
	0.001 [0.001, 0.001] (<0.0001)

	Q10—12
	Df90
	11.72 [11.31, 12.13]
	-0.840 [-1.181, -0.498] (<0.0001)

	Q10—12
	De90
	11.65 [11.24, 12.07]
	-0.798 [-1.144, -0.451] (<0.0001)

	Q10—12
	Dfe90
	11.80 [11.37, 12.23]
	-0.916 [-1.286, -0.547] (<0.0001)

	Q10—12
	Ds90
	12.26 [11.71, 12.82]
	-2.494 [-3.442, -1.547] (<0.0001)

	Q10—12
	Dp90
	12.05 [11.56, 12.55]
	-2.103 [-2.880, -1.326] (<0.0001)

	Q10—12
	Dsp90
	12.32 [11.77, 12.87]
	-2.546 [-3.468, -1.624] (<0.0001)

	Q10—12
	Cf135
	10.51 [10.18, 10.83]
	0.044 [0.023, 0.065] (0.0001)

	Q10—12
	Ce135
	10.53 [10.21, 10.84]
	0.035 [0.016, 0.055] (0.0003)

	Q10—12
	Cfe135
	10.50 [10.18, 10.83]
	0.021 [0.011, 0.032] (0.0001)

	Q10—12
	Cs135
	10.32 [9.95, 10.69]
	0.004 [0.002, 0.006] (<0.0001)

	Q10—12
	Cp135
	10.30 [9.916, 10.68]
	0.004 [0.002, 0.006] (<0.0001)

	Q10—12
	Csp135
	10.31 [9.929, 10.68]
	0.002 [0.001, 0.003] (<0.0001)

	Q10—12
	Df135
	11.06 [10.64, 11.48]
	-0.139 [-0.308, 0.029] (0.1042)

	Q10—12
	De135
	10.93 [10.50, 11.36]
	-0.088 [-0.254, 0.077] (0.2964)

	Q10—12
	Dfe135
	11.03 [10.53, 11.53]
	-0.139 [-0.355, 0.077] (0.2064)

	Q10—12
	Ds135
	11.71 [11.31, 12.10]
	-0.879 [-1.229, -0.529] (<0.0001)

	Q10—12
	Dp135
	11.80 [11.36, 12.25]
	-0.946 [-1.322, -0.569] (<0.0001)

	Q10—12
	Dsp135
	11.88 [11.46, 12.31]
	-1.016 [-1.396, -0.635] (<0.0001)



[bookmark: _Toc180064619]Sensitivity analysis (different wear-time criteria)
Given minimum device wear-time of 16 h, valid accelerometry data and survey data were collected for 240 subjects. The mean follow-up was equal to 835.4 (SD=669.3) days, any accelerometer data were collected for 264.4 (197.4) days, while valid data were collected for a mean of 50.8 (66.1) days. On average, participants took 13.5 (12.8) surveys, while an average time elapsed between them was 66.9 (36.6) days.
Given minimum device wear-time of 8 h, valid accelerometry data and survey data were collected for 308 subjects. The mean follow-up was equal to 776.0 (654.7) days, any accelerometer data were collected for 248.7 (192.9) days, while valid data were collected for a mean of 122.1 (107.8) days. On average, participants took 12.6 (12.3) surveys, while an average time elapsed between them was 65.5 (35.1) days.
Given minimum device wear-time of 4 h, valid accelerometry data and survey data were collected for 308 subjects. The mean follow-up was equal to 776.0 (654.7) days, any accelerometer data were collected for 248.7 (192.9) days, while valid data were collected for a mean of 145.7 (122.1) days. On average, participants took 12.6 (12.3) surveys, while an average time elapsed between them was 65.5 (35.1) days.

[bookmark: _Toc180064620]Monthly change
Table S5. Average baseline and monthly change in ALSFRS-R scores and the upper limb movements daily metrics under various data inclusion criteria. Relative change was calculated as a ratio between monthly change estimate and baseline estimate expressed in percent.
	Wear-time threshold [h]
	16
	8
	4

	Movement biomarker
	Intercept [95% CI]
	Slope [95% CI] (p-val.)
	Intercept [95% CI]
	Slope [95% CI] (p-val.)
	Intercept [95% CI]
	Slope [95% CI] (p-val.)

	Cf45
	671.1 [634.3, 708]
	-19.151 [-21.837, -16.465] (<0.0001)
	433.7 [407.4, 460]
	-17.541 [-19.392, -15.690] (<0.0001)
	382.5 [358.7, 406.3]
	-15.524 [-17.147, -13.900] (<0.0001)

	Ce45
	672.1 [635.4, 708.9]
	-19.373 [-22.083, -16.662] (<0.0001)
	434.1 [407.8, 460.3]
	-17.664 [-19.519, -15.809] (<0.0001)
	382.8 [359, 406.5]
	-15.625 [-17.252, -13.999] (<0.0001)

	Cfe45
	1343 [1270, 1417]
	-38.558 [-43.958, -33.158] (<0.0001)
	867.8 [815.3, 920.4]
	-35.218 [-38.925, -31.511] (<0.0001)
	765.3 [717.7, 812.8]
	-31.159 [-34.409, -27.908] (<0.0001)

	Cs45
	1519 [1441, 1598]
	-40.131 [-45.800, -34.461] (<0.0001)
	992 [934.6, 1049]
	-40.265 [-44.625, -35.905] (<0.0001)
	878 [825.7, 930.3]
	-36.239 [-40.153, -32.325] (<0.0001)

	Cp45
	1567 [1487, 1647]
	-41.288 [-47.015, -35.561] (<0.0001)
	1023 [964.4, 1082]
	-41.389 [-45.846, -36.931] (<0.0001)
	905.6 [852, 959.2]
	-37.267 [-41.270, -33.263] (<0.0001)

	Csp45
	3087 [2928, 3245]
	-81.512 [-92.914, -70.111] (<0.0001)
	2015 [1899, 2131]
	-81.691 [-90.508, -72.874] (<0.0001)
	1784 [1678, 1890]
	-73.537 [-81.455, -65.620] (<0.0001)

	Df45
	0.5861 [0.5632, 0.6091]
	0.012 [0.010, 0.015] (<0.0001)
	0.7272 [0.7078, 0.7467]
	0.010 [0.008, 0.011] (<0.0001)
	0.7836 [0.7643, 0.8028]
	0.010 [0.009, 0.012] (<0.0001)

	De45
	0.5838 [0.5609, 0.6068]
	0.013 [0.011, 0.015] (<0.0001)
	0.727 [0.708, 0.7461]
	0.009 [0.008, 0.011] (<0.0001)
	0.7871 [0.7677, 0.8066]
	0.010 [0.009, 0.011] (<0.0001)

	Dfe45
	0.5848 [0.562, 0.6076]
	0.013 [0.010, 0.015] (<0.0001)
	0.7268 [0.7076, 0.746]
	0.010 [0.008, 0.011] (<0.0001)
	0.785 [0.7657, 0.8042]
	0.010 [0.009, 0.012] (<0.0001)

	Ds45
	0.3688 [0.3535, 0.3842]
	0.011 [0.009, 0.013] (<0.0001)
	0.5198 [0.5052, 0.5345]
	0.010 [0.009, 0.012] (<0.0001)
	0.5828 [0.5666, 0.5989]
	0.011 [0.010, 0.013] (<0.0001)

	Dp45
	0.3928 [0.3765, 0.4091]
	0.012 [0.009, 0.014] (<0.0001)
	0.5471 [0.5317, 0.5625]
	0.011 [0.009, 0.012] (<0.0001)
	0.6153 [0.5988, 0.6319]
	0.012 [0.010, 0.013] (<0.0001)

	Dsp45
	0.3812 [0.3655, 0.3969]
	0.011 [0.009, 0.013] (<0.0001)
	0.5334 [0.5185, 0.5484]
	0.011 [0.009, 0.012] (<0.0001)
	0.5999 [0.5836, 0.6162]
	0.012 [0.010, 0.013] (<0.0001)



[bookmark: _Hlk168573178][bookmark: _Toc180064621]Association with ALSFRS-RSE
Table S6. Model intercept and estimated average outcome change associated with a one-point increase in ALSFRSSE-R Q1—12 one-point increase for day-level outcomes derived from accelerometry data under various data inclusion criteria.
	Wear-time threshold [h]
	16
	8
	4

	Movement biomarker
	Intercept [95% CI]
	Slope [95% CI] (p-val.)
	Intercept [95% CI]
	Slope [95% CI] (p-val.)
	Intercept [95% CI]
	Slope [95% CI] (p-val.)

	Cf45
	31.97 [30.72, 33.22]
	0.010 [0.009, 0.012] (<0.0001)
	31.55 [30.46, 32.64]
	0.016 [0.014, 0.018] (<0.0001)
	31.65 [30.58, 32.72]
	0.018 [0.015, 0.020] (<0.0001)

	Ce45
	31.96 [30.7, 33.22]
	0.011 [0.009, 0.012] (<0.0001)
	31.53 [30.45, 32.62]
	0.016 [0.014, 0.018] (<0.0001)
	31.64 [30.58, 32.7]
	0.018 [0.016, 0.020] (<0.0001)

	Cfe45
	31.95 [30.69, 33.21]
	0.005 [0.004, 0.006] (<0.0001)
	31.53 [30.44, 32.62]
	0.008 [0.007, 0.009] (<0.0001)
	31.64 [30.57, 32.7]
	0.009 [0.008, 0.010] (<0.0001)

	Cs45
	32.23 [30.93, 33.53]
	0.004 [0.004, 0.005] (<0.0001)
	31.45 [30.34, 32.56]
	0.007 [0.006, 0.008] (<0.0001)
	31.59 [30.5, 32.67]
	0.008 [0.007, 0.009] (<0.0001)

	Cp45
	32.02 [30.69, 33.34]
	0.004 [0.004, 0.005] (<0.0001)
	31.33 [30.21, 32.45]
	0.007 [0.006, 0.008] (<0.0001)
	31.48 [30.38, 32.57]
	0.008 [0.007, 0.009] (<0.0001)

	Csp45
	32.1 [30.78, 33.42]
	0.002 [0.002, 0.003] (<0.0001)
	31.37 [30.26, 32.49]
	0.004 [0.003, 0.004] (<0.0001)
	31.52 [30.43, 32.61]
	0.004 [0.003, 0.004] (<0.0001)

	Df45
	44.91 [43.48, 46.33]
	-11.84 [-14.06, -9.63] (<0.0001)
	45.28 [43.95, 46.61]
	-11.43 [-13.22, -9.64] (<0.0001)
	45.8 [44.46, 47.14]
	-11.40 [-13.11, -9.69] (<0.0001)

	De45
	44.71 [43.36, 46.05]
	-11.52 [-13.64, -9.39] (<0.0001)
	45.32 [43.96, 46.68]
	-11.50 [-13.34, -9.65] (<0.0001)
	45.38 [44.03, 46.73]
	-10.92 [-12.64, -9.21] (<0.0001)

	Dfe45
	45.3 [43.88, 46.72]
	-12.44 [-14.69, -10.19] (<0.0001)
	45.87 [44.47, 47.28]
	-12.17 [-14.07, -10.28] (<0.0001)
	46.15 [44.76, 47.54]
	-11.80 [-13.57, -10.02] (<0.0001)

	Ds45
	43.61 [42.28, 44.94]
	-15.51 [-18.89, -12.14] (<0.0001)
	43.17 [42.05, 44.3]
	-12.19 [-14.27, -10.11] (<0.0001)
	42.81 [41.76, 43.85]
	-10.54 [-12.29, -8.80] (<0.0001)

	Dp45
	43.94 [42.59, 45.3]
	-15.17 [-18.40, -11.95] (<0.0001)
	43.42 [42.26, 44.58]
	-11.94 [-14.00, -9.89] (<0.0001)
	43 [41.9, 44.11]
	-10.33 [-12.10, -8.55] (<0.0001)

	Dsp45
	44.27 [42.84, 45.69]
	-16.54 [-20.05, -13.03] (<0.0001)
	43.53 [42.37, 44.68]
	-12.43 [-14.53, -10.33] (<0.0001)
	43.04 [41.94, 44.14]
	-10.63 [-12.43, -8.83] (<0.0001)




3. [bookmark: _Toc180064622]Generalizability to the dominant wrist
[bookmark: _Toc180064623]Collected data
Valid accelerometry data from the dominant wrist were collected for 242 subjects. The mean follow-up was equal to 312.2 (SD=222.6) days, while valid data were collected for a mean of 51.3 (64.7) days. On average, participants took 16.0 (SD=14.6) surveys, while an average time elapsed between them was 21.3 (12.4) days.
[bookmark: _Toc180064624]Baseline correlations
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Figure S1. Pearson correlation coefficient between participant-specific baseline values (for angle threshold 45 degrees). For each daily metric, its baseline value was calculated as a participants average values recorded ±7 days from the baseline ALSFRS-RSE. ‘*’ indicate statistical significance.
[bookmark: _Toc180064625]Monthly change
Table S7. Average baseline and monthly change in ALSFRS-RSE scores and the upper limb movements daily metrics. Relative change was calculated as a ratio between monthly change estimate and baseline estimate expressed in percent.
	Movement biomarkers
	Baseline estimate [95% CI]
	Monthly change estimate [95% CI] (p-val.)
	Relative change (%)

	Cf45
	735.2 [683.6, 786.8]
	-18.75 [-23.04, -14.46] (<0.0001)
	-2.55

	Ce45
	734.8 [683.3, 786.3]
	-18.94 [-23.23, -14.65] (<0.0001)
	-2.57

	Cfe45
	1470 [1367, 1573]
	-37.72 [-46.30, -29.13] (<0.0001)
	-2.56

	Cs45
	1636 [1532, 1741]
	-39.08 [-47.72, -30.43] (<0.0001)
	-2.38

	Cp45
	1685 [1579, 1792]
	-40.27 [-49.11, -31.44] (<0.0001)
	-2.38

	Csp45
	3322 [3111, 3533]
	-79.50 [-97.02, -61.98] (<0.0001)
	-2.39

	Df45
	0.528 [0.5031, 0.5528]
	0.016 [0.012, 0.021] (<0.0001)
	3.08

	De45
	0.5277 [0.5028, 0.5525]
	0.017 [0.012, 0.021] (<0.0001)
	3.13

	Dfe45
	0.5273 [0.5027, 0.552]
	0.017 [0.012, 0.021] (<0.0001)
	3.13

	Ds45
	0.3518 [0.3343, 0.3692]
	0.012 [0.008, 0.016] (<0.0001)
	3.53

	Dp45
	0.3791 [0.3603, 0.3979]
	0.012 [0.009, 0.015] (<0.0001)
	3.16

	Dsp45
	0.3671 [0.3488, 0.3853]
	0.012 [0.009, 0.016] (<0.0001)
	3.34



[bookmark: _Toc180064626]Association with ALSFRS-RSE
Table S8. Model intercept and estimated average outcome change associated with a one-point increase in ALSFRS-RSE Q1—12 one-point increase for day-level outcomes derived from accelerometry data.
	Movement biomarker
	Intercept [95% CI]
	Slope [95% CI] (p-val.)

	Cf45
	30.79 [29.22, 32.36]
	0.012 [0.010, 0.014] (<0.0001)

	Ce45
	30.80 [29.23, 32.36]
	0.012 [0.010, 0.014] (<0.0001)

	Cfe45
	30.76 [29.19, 32.34]
	0.006 [0.005, 0.007] (<0.0001)

	Cs45
	30.72 [29.07, 32.38]
	0.005 [0.004, 0.006] (<0.0001)

	Cp45
	30.57 [28.87, 32.26]
	0.005 [0.004, 0.006] (<0.0001)

	Csp45
	30.62 [28.94, 32.30]
	0.003 [0.002, 0.003] (<0.0001)

	Df45
	45.58 [44.05, 47.11]
	-13.81 [-16.49, -11.13] (<0.0001)

	De45
	46.10 [44.53, 47.67]
	-14.70 [-17.48, -11.93] (<0.0001)

	Dfe45
	46.51 [44.89, 48.12]
	-15.34 [-18.22, -12.45] (<0.0001)

	Ds45
	43.96 [42.33, 45.59]
	-17.23 [-21.54, -12.91] (<0.0001)

	Dp45
	44.89 [43.31, 46.47]
	-18.39 [-22.34, -14.43] (<0.0001)

	Dsp45
	45.08 [43.38, 46.77]
	-19.39 [-23.80, -14.98] (<0.0001)



[image: ]
Figure S2. Negative logarithm of p-values of upper body metrics slopes in four subdomains of ALSFRS-RSE surveys: bulbar (Q1—3), fine motor (Q4—6), gross motor (Q7—9), and respiratory (Q10—12). Longer lines indicate lower p-value.
[bookmark: _Toc180064627]Impact of disease onset
Table S9. Mean and 95% CI for natural logarithm of ratios between dominant and dominant upper limb-based metrics stratified by self-reported disease onset.
	Movement biomarker
	Non-dominant, mean [95% CI]
	Dominant, mean [95% CI]
	Neither, mean [95% CI]

	rCf45
	0.44 [0.25, 0.64]
	-0.27 [-0.40, -0.13]
	0.02 [-0.03, 0.07]

	rCe45
	0.39 [0.21, 0.57]
	-0.27 [-0.40, -0.14]
	0.02 [-0.03, 0.08]

	rCfe45
	0.41 [0.23, 0.60]
	-0.27 [-0.40, -0.13]
	0.02 [-0.03, 0.07]

	rCs45
	0.28 [0.15, 0.41]
	-0.21 [-0.34, -0.09]
	0.03 [-0.01, 0.08]

	rCp45
	0.31 [0.16, 0.47]
	-0.23 [-0.36, -0.11]
	0.02 [-0.02, 0.06]

	rCsp45
	0.30 [0.16, 0.44]
	-0.22 [-0.35, -0.10]
	0.03 [-0.02, 0.07]

	rDf45
	-0.11 [-0.19, -0.03]
	0.10 [0.02, 0.18]
	-0.03 [-0.07, 0.01]

	rDe45
	-0.09 [-0.17, -0.00]
	0.10 [0.03, 0.18]
	-0.06 [-0.10, -0.01]

	rDfe45
	-0.10 [-0.18, -0.03]
	0.10 [0.02, 0.17]
	-0.05 [-0.09, -0.01]

	rDs45
	-0.07 [-0.14, 0.01]
	0.08 [0.03, 0.13]
	-0.02 [-0.05, 0.01]

	rDp45
	-0.07 [-0.13, -0.00]
	0.09 [0.04, 0.14]
	-0.02 [-0.05, 0.02]

	rDsp45
	-0.07 [-0.14, -0.00]
	0.08 [0.04, 0.13]
	-0.03 [-0.06, 0.01]

	rCf90
	0.48 [0.26, 0.70]
	-0.38 [-0.61, -0.16]
	-0.05 [-0.13, 0.03]

	rCe90
	0.55 [0.26, 0.84]
	-0.38 [-0.60, -0.16]
	-0.05 [-0.13, 0.03]

	rCfe90
	0.58 [0.28, 0.89]
	-0.39 [-0.60, -0.17]
	-0.04 [-0.13, 0.04]

	rCs90
	0.23 [0.05, 0.40]
	-0.24 [-0.40, -0.07]
	-0.05 [-0.11, 0.02]

	rCp90
	0.27 [0.07, 0.46]
	-0.30 [-0.46, -0.14]
	-0.08 [-0.15, -0.01]

	rCsp90
	0.25 [0.07, 0.43]
	-0.27 [-0.43, -0.12]
	-0.06 [-0.12, 0.00]

	rDf90
	-0.11 [-0.19, -0.02]
	0.12 [0.00, 0.24]
	-0.03 [-0.08, 0.02]

	rDe90
	-0.09 [-0.20, 0.02]
	0.14 [0.01, 0.28]
	-0.03 [-0.08, 0.02]

	rDfe90
	-0.11 [-0.19, -0.02]
	0.13 [0.01, 0.25]
	-0.04 [-0.08, 0.01]

	rDs90
	-0.11 [-0.18, -0.04]
	0.04 [-0.01, 0.09]
	-0.01 [-0.03, 0.02]

	rDp90
	-0.12 [-0.20, -0.03]
	0.09 [0.03, 0.15]
	-0.01 [-0.04, 0.01]

	rDsp90
	-0.11 [-0.19, -0.04]
	0.06 [0.01, 0.11]
	-0.02 [-0.04, 0.01]

	rCf135
	0.28 [-0.12, 0.68]
	-0.30 [-0.68, 0.07]
	-0.15 [-0.28, -0.01]

	rCe135
	0.15 [-0.17, 0.47]
	-0.59 [-1.01, -0.18]
	-0.12 [-0.27, 0.03]

	rCfe135
	0.27 [-0.04, 0.58]
	-0.38 [-0.72, -0.04]
	-0.10 [-0.23, 0.02]

	rCs135
	0.12 [-0.08, 0.32]
	-0.13 [-0.31, 0.05]
	-0.10 [-0.18, -0.03]

	rCp135
	0.17 [-0.05, 0.39]
	-0.20 [-0.37, -0.02]
	-0.13 [-0.21, -0.06]

	rCsp135
	0.14 [-0.07, 0.35]
	-0.17 [-0.35, 0.01]
	-0.12 [-0.19, -0.05]

	rDf135
	-0.05 [-0.14, 0.04]
	0.06 [-0.03, 0.14]
	0.04 [-0.01, 0.10]

	rDe135
	-0.02 [-0.13, 0.09]
	0.08 [-0.01, 0.18]
	0.07 [0.02, 0.12]

	rDfe135
	-0.04 [-0.13, 0.04]
	0.05 [-0.02, 0.13]
	0.05 [0.00, 0.09]

	rDs135
	-0.08 [-0.16, -0.00]
	0.06 [-0.01, 0.13]
	0.01 [-0.03, 0.04]

	rDp135
	-0.09 [-0.16, -0.02]
	0.07 [-0.01, 0.16]
	0.02 [-0.01, 0.05]

	rDsp135
	-0.09 [-0.16, -0.02]
	0.06 [-0.01, 0.14]
	0.00 [-0.03, 0.03]
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