Supplementary Material 1. Complete list of the 64 candidate input features (44 sensor-based and 20 socio-spatial) entering feature selection.
	#
	Feature

	1
	Number of wrist acceleration samples per day

	2
	Mean daily wrist acceleration

	3
	Wrist acceleration standard deviation across the day

	4
	Sum of daily wrist acceleration

	5
	Shannon entropy of the daily acceleration time series

	6
	Kurtosis of daily acceleration distribution

	7
	Skewness of daily acceleration distribution

	8
	Coefficient of variation of daily wrist acceleration

	9
	Minutes per day with valid wrist acceleration data (wear time)

	10
	Hours per day with valid wrist acceleration data (wear time)

	11
	Movement events during the night (00:00 to 06:00)

	12
	Movement events during the morning (06:00 to 12:00)

	13
	Movement events during the afternoon (12:00 to 18:00)

	14
	Movement events during the evening (18:00 to 24:00)

	15
	Total movement events over the 24-hour day

	16
	Intradaily variability of wrist acceleration (regularity of activity bouts within the day)

	17
	Number of daytime heart rate samples per day

	18
	Minimum daytime heart rate (beats per minute)

	19
	Maximum daytime heart rate (beats per minute)

	20
	Mean daytime heart rate (beats per minute)

	21
	Daytime heart rate standard deviation

	22
	Hours per day with valid daytime heart rate data

	23
	Total daily in-home motion events (living room sensor)

	24
	Ratio of active to inactive in-home motion intervals

	25
	Mean daily in-home motion event rate (living room sensor)

	26
	Peak hourly in-home motion event count

	27
	Number of in-home position samples per day

	28
	Total daily duration spent in monitored in-home positions

	29
	Total in-home distance travelled (position trace)

	30
	Total nightly sleep time (minutes)

	31
	Nightly deep-sleep duration (minutes)

	32
	Nightly light-sleep duration (minutes)

	33
	Nightly REM-sleep duration (minutes)

	34
	Nightly snoring duration (minutes)

	35
	Sleep onset latency (minutes to fall asleep)

	36
	Wake-up latency (minutes between final wake and getting out of bed)

	37
	Number of awakenings during the night

	38
	Mean nighttime heart rate (beats per minute)

	39
	Minimum nighttime heart rate (beats per minute)

	40
	Maximum nighttime heart rate (beats per minute)

	41
	Total daily step count

	42
	Ratio of active to inactive step intervals

	43
	Mean steps per active interval

	44
	Maximum steps in a single active interval

	45
	Number of community centres within a 1 km radius of the home

	46
	Number of libraries within a 1 km radius of the home

	47
	Number of parks within a 1 km radius of the home

	48
	Number of food establishments (restaurants, cafés) within a 1 km radius of the home

	49
	Number of places of worship within a 1 km radius of the home

	50
	Neighborhood assault rate

	51
	Neighborhood auto theft rate

	52
	Neighborhood bike theft rate

	53
	Neighborhood break-and-enter rate

	54
	Neighborhood homicide rate

	55
	Neighborhood robbery rate

	56
	Neighborhood shooting incident rate

	57
	Neighborhood theft-from-motor-vehicle rate

	58
	Neighborhood theft-over-$5,000 rate

	59
	Neighborhood mean total individual income, 2020 (CAD)

	60
	Neighborhood unemployment rate (%)

	61
	Renter households in the neighborhood (%)

	62
	Residents aged 15+ without a high school diploma (%)

	63
	Residents aged 15+ with a bachelor's degree or higher (%)

	64
	Dwellings in the neighborhood requiring major repairs (%)





[bookmark: _GoBack]Supplementary Material 2. Top-48 features by CatBoost importance per outcome, ranked by the mean importance across the five cross-person training folds. Importance is reported as the percent share of total feature importance, mean ± fold-to-fold standard deviation.
(a) Social Interaction Scale (SIS)
	Rank
	Feature description
	Importance (% mean ± SD across folds)

	1
	Neighborhood unemployment rate (%)
	13.75 ± 6.31

	2
	Neighborhood mean total individual income, 2020 (CAD)
	7.80 ± 1.93

	3
	Number of food establishments (restaurants, cafés) within a 1 km radius of the home
	7.12 ± 5.47

	4
	Renter households in the neighborhood (%)
	6.04 ± 5.13

	5
	Movement events during the night (00:00 to 06:00)
	5.18 ± 3.80

	6
	Number of libraries within a 1 km radius of the home
	4.66 ± 3.93

	7
	Neighborhood shooting incident rate (per 100,000 residents per year)
	4.31 ± 7.00

	8
	Dwellings in the neighborhood requiring major repairs (%)
	4.04 ± 2.04

	9
	Neighborhood auto theft rate (per 100,000 residents per year)
	3.68 ± 1.78

	10
	Neighborhood break-and-enter rate (per 100,000 residents per year)
	3.38 ± 2.05

	11
	Residents aged 15+ without a high school diploma (%)
	3.23 ± 1.71

	12
	Neighborhood theft-over-$5,000 rate (per 100,000 residents per year)
	3.13 ± 2.34

	13
	Residents aged 15+ with a bachelor's degree or higher (%)
	2.90 ± 4.48

	14
	Mean daily wrist acceleration (g)
	2.42 ± 1.77

	15
	Minutes per day with valid wrist acceleration data (wear time)
	2.01 ± 0.62

	16
	Number of parks within a 1 km radius of the home
	1.92 ± 1.30

	17
	Ratio of active to inactive in-home motion intervals
	1.78 ± 0.76

	18
	Movement events during the evening (18:00 to 24:00)
	1.76 ± 0.93

	19
	Neighborhood robbery rate (per 100,000 residents per year)
	1.58 ± 0.53

	20
	Nightly snoring duration (minutes)
	1.53 ± 0.50

	21
	Number of places of worship within a 1 km radius of the home
	1.30 ± 0.70

	22
	Neighborhood assault rate (per 100,000 residents per year)
	1.15 ± 0.27

	23
	Minimum daytime heart rate (beats per minute)
	1.06 ± 0.18

	24
	Hours per day with valid wrist acceleration data (wear time)
	0.96 ± 0.48

	25
	Mean daily in-home motion event rate (living room sensor)
	0.92 ± 0.53

	26
	Number of daytime heart rate samples per day
	0.74 ± 0.53

	27
	Mean nighttime heart rate (beats per minute)
	0.65 ± 0.34

	28
	Total daily in-home motion events (living room sensor)
	0.63 ± 0.28

	29
	Wrist acceleration standard deviation across the day
	0.63 ± 0.42

	30
	Maximum daytime heart rate (beats per minute)
	0.56 ± 0.23

	31
	Total daily step count
	0.55 ± 0.57

	32
	Nightly deep-sleep duration (minutes)
	0.54 ± 0.15

	33
	Nightly light-sleep duration (minutes)
	0.53 ± 0.25

	34
	Nightly REM-sleep duration (minutes)
	0.52 ± 0.34

	35
	Neighborhood homicide rate (per 100,000 residents per year)
	0.51 ± 0.50

	36
	Mean steps per active interval
	0.50 ± 0.28

	37
	Daytime heart rate standard deviation
	0.47 ± 0.17

	38
	Peak hourly in-home motion event count
	0.47 ± 0.48

	39
	Movement events during the morning (06:00 to 12:00)
	0.46 ± 0.17

	40
	Wake-up latency (minutes between final wake and getting out of bed)
	0.42 ± 0.28

	41
	Ratio of active to inactive step intervals
	0.37 ± 0.18

	42
	Movement events during the afternoon (12:00 to 18:00)
	0.36 ± 0.08

	43
	Mean daytime heart rate (beats per minute)
	0.33 ± 0.11

	44
	Maximum nighttime heart rate (beats per minute)
	0.32 ± 0.15

	45
	Hours per day with valid daytime heart rate data
	0.32 ± 0.21

	46
	Sleep onset latency (minutes to fall asleep)
	0.28 ± 0.12

	47
	Minimum nighttime heart rate (beats per minute)
	0.26 ± 0.16

	48
	Intradaily variability of wrist acceleration (regularity of activity bouts within the day)
	0.25 ± 0.07





(b) Oxford Hip Score (OHS)
	Rank
	Feature description
	Importance (% mean ± SD across folds)

	1
	Residents aged 15+ with a bachelor's degree or higher (%)
	28.78 ± 12.77

	2
	Residents aged 15+ without a high school diploma (%)
	11.80 ± 4.64

	3
	Neighborhood shooting incident rate (per 100,000 residents per year)
	11.12 ± 5.18

	4
	Number of parks within a 1 km radius of the home
	7.02 ± 5.95

	5
	Neighborhood auto theft rate (per 100,000 residents per year)
	5.79 ± 3.84

	6
	Neighborhood theft-over-$5,000 rate (per 100,000 residents per year)
	4.33 ± 4.22

	7
	Dwellings in the neighborhood requiring major repairs (%)
	3.04 ± 1.04

	8
	Neighborhood break-and-enter rate (per 100,000 residents per year)
	2.55 ± 2.48

	9
	Neighborhood mean total individual income, 2020 (CAD)
	2.15 ± 1.64

	10
	Movement events during the night (00:00 to 06:00)
	1.53 ± 0.59

	11
	Renter households in the neighborhood (%)
	1.44 ± 1.15

	12
	Number of food establishments (restaurants, cafés) within a 1 km radius of the home
	1.44 ± 1.29

	13
	Neighborhood unemployment rate (%)
	1.32 ± 1.17

	14
	Mean daily wrist acceleration (g)
	1.24 ± 0.62

	15
	Mean daily in-home motion event rate (living room sensor)
	1.22 ± 0.47

	16
	Nightly snoring duration (minutes)
	0.98 ± 0.33

	17
	Number of libraries within a 1 km radius of the home
	0.97 ± 0.50

	18
	Number of places of worship within a 1 km radius of the home
	0.89 ± 0.90

	19
	Neighborhood robbery rate (per 100,000 residents per year)
	0.78 ± 0.74

	20
	Maximum steps in a single active interval
	0.76 ± 0.45

	21
	Mean daytime heart rate (beats per minute)
	0.70 ± 0.24

	22
	Peak hourly in-home motion event count
	0.69 ± 0.32

	23
	Minimum daytime heart rate (beats per minute)
	0.68 ± 0.25

	24
	Ratio of active to inactive in-home motion intervals
	0.61 ± 0.26

	25
	Nightly deep-sleep duration (minutes)
	0.57 ± 0.41

	26
	Total daily in-home motion events (living room sensor)
	0.52 ± 0.22

	27
	Movement events during the morning (06:00 to 12:00)
	0.50 ± 0.23

	28
	Total movement events over the 24-hour day
	0.48 ± 0.11

	29
	Mean nighttime heart rate (beats per minute)
	0.48 ± 0.17

	30
	Neighborhood assault rate (per 100,000 residents per year)
	0.45 ± 0.54

	31
	Movement events during the afternoon (12:00 to 18:00)
	0.44 ± 0.25

	32
	Total daily step count
	0.43 ± 0.23

	33
	Mean steps per active interval
	0.38 ± 0.25

	34
	Nightly REM-sleep duration (minutes)
	0.35 ± 0.10

	35
	Number of daytime heart rate samples per day
	0.35 ± 0.20

	36
	Wrist acceleration standard deviation across the day
	0.33 ± 0.13

	37
	Daytime heart rate standard deviation
	0.27 ± 0.08

	38
	Neighborhood homicide rate (per 100,000 residents per year)
	0.23 ± 0.21

	39
	Coefficient of variation of daily wrist acceleration
	0.22 ± 0.11

	40
	Wake-up latency (minutes between final wake and getting out of bed)
	0.20 ± 0.08

	41
	Sleep onset latency (minutes to fall asleep)
	0.18 ± 0.09

	42
	Minimum nighttime heart rate (beats per minute)
	0.18 ± 0.08

	43
	Movement events during the evening (18:00 to 24:00)
	0.17 ± 0.05

	44
	Intradaily variability of wrist acceleration (regularity of activity bouts within the day)
	0.15 ± 0.12

	45
	Maximum nighttime heart rate (beats per minute)
	0.15 ± 0.08

	46
	Total nightly sleep time (minutes)
	0.15 ± 0.11

	47
	Maximum daytime heart rate (beats per minute)
	0.14 ± 0.08

	48
	Number of awakenings during the night
	0.13 ± 0.08





(c) Oxford Knee Score (OKS)
	Rank
	Feature description
	Importance (% mean ± SD across folds)

	1
	Neighborhood theft-over-$5,000 rate (per 100,000 residents per year)
	24.47 ± 20.79

	2
	Residents aged 15+ without a high school diploma (%)
	15.05 ± 11.51

	3
	Neighborhood auto theft rate (per 100,000 residents per year)
	8.86 ± 16.62

	4
	Neighborhood break-and-enter rate (per 100,000 residents per year)
	6.99 ± 6.43

	5
	Neighborhood mean total individual income, 2020 (CAD)
	6.01 ± 2.47

	6
	Neighborhood shooting incident rate (per 100,000 residents per year)
	3.63 ± 3.21

	7
	Neighborhood homicide rate (per 100,000 residents per year)
	3.02 ± 1.78

	8
	Residents aged 15+ with a bachelor's degree or higher (%)
	2.54 ± 1.72

	9
	Movement events during the night (00:00 to 06:00)
	2.14 ± 0.57

	10
	Renter households in the neighborhood (%)
	1.94 ± 0.56

	11
	Dwellings in the neighborhood requiring major repairs (%)
	1.74 ± 0.97

	12
	Neighborhood unemployment rate (%)
	1.74 ± 1.07

	13
	Number of parks within a 1 km radius of the home
	1.60 ± 0.81

	14
	Total daily in-home motion events (living room sensor)
	1.53 ± 1.57

	15
	Mean daily in-home motion event rate (living room sensor)
	1.47 ± 0.84

	16
	Nightly snoring duration (minutes)
	1.27 ± 0.55

	17
	Neighborhood assault rate (per 100,000 residents per year)
	1.13 ± 0.66

	18
	Number of places of worship within a 1 km radius of the home
	0.96 ± 1.15

	19
	Peak hourly in-home motion event count
	0.90 ± 1.19

	20
	Neighborhood robbery rate (per 100,000 residents per year)
	0.87 ± 0.62

	21
	Mean daily wrist acceleration (g)
	0.85 ± 0.74

	22
	Number of libraries within a 1 km radius of the home
	0.83 ± 0.36

	23
	Wake-up latency (minutes between final wake and getting out of bed)
	0.73 ± 0.39

	24
	Movement events during the afternoon (12:00 to 18:00)
	0.69 ± 0.17

	25
	Minimum daytime heart rate (beats per minute)
	0.68 ± 0.45

	26
	Number of food establishments (restaurants, cafés) within a 1 km radius of the home
	0.68 ± 0.56

	27
	Movement events during the morning (06:00 to 12:00)
	0.62 ± 0.15

	28
	Ratio of active to inactive in-home motion intervals
	0.57 ± 0.27

	29
	Total daily step count
	0.48 ± 0.15

	30
	Number of daytime heart rate samples per day
	0.44 ± 0.15

	31
	Movement events during the evening (18:00 to 24:00)
	0.44 ± 0.13

	32
	Mean steps per active interval
	0.42 ± 0.15

	33
	Nightly deep-sleep duration (minutes)
	0.38 ± 0.53

	34
	Mean daytime heart rate (beats per minute)
	0.37 ± 0.09

	35
	Daytime heart rate standard deviation
	0.31 ± 0.14

	36
	Maximum nighttime heart rate (beats per minute)
	0.28 ± 0.12

	37
	Nightly REM-sleep duration (minutes)
	0.25 ± 0.10

	38
	Kurtosis of daily acceleration distribution
	0.23 ± 0.09

	39
	Maximum daytime heart rate (beats per minute)
	0.22 ± 0.06

	40
	Mean nighttime heart rate (beats per minute)
	0.21 ± 0.12

	41
	Total movement events over the 24-hour day
	0.20 ± 0.15

	42
	Intradaily variability of wrist acceleration (regularity of activity bouts within the day)
	0.18 ± 0.05

	43
	Minutes per day with valid wrist acceleration data (wear time)
	0.18 ± 0.16

	44
	Maximum steps in a single active interval
	0.16 ± 0.09

	45
	Minimum nighttime heart rate (beats per minute)
	0.15 ± 0.22

	46
	Shannon entropy of the daily acceleration time series
	0.15 ± 0.17

	47
	Number of awakenings during the night
	0.15 ± 0.11

	48
	Wrist acceleration standard deviation across the day
	0.14 ± 0.09





(d) Timed Up and Go (TUG)
	Rank
	Feature description
	Importance (% mean ± SD across folds)

	1
	Neighborhood break-and-enter rate (per 100,000 residents per year)
	21.95 ± 26.84

	2
	Residents aged 15+ with a bachelor's degree or higher (%)
	12.78 ± 25.54

	3
	Neighborhood unemployment rate (%)
	10.26 ± 19.55

	4
	Number of food establishments (restaurants, cafés) within a 1 km radius of the home
	7.47 ± 5.63

	5
	Number of libraries within a 1 km radius of the home
	5.01 ± 7.23

	6
	Neighborhood robbery rate (per 100,000 residents per year)
	5.00 ± 5.72

	7
	Dwellings in the neighborhood requiring major repairs (%)
	4.50 ± 7.28

	8
	Mean daily wrist acceleration (g)
	3.74 ± 4.44

	9
	Neighborhood assault rate (per 100,000 residents per year)
	3.56 ± 4.72

	10
	Neighborhood theft-over-$5,000 rate (per 100,000 residents per year)
	3.49 ± 3.64

	11
	Residents aged 15+ without a high school diploma (%)
	3.30 ± 4.35

	12
	Neighborhood auto theft rate (per 100,000 residents per year)
	2.22 ± 1.61

	13
	Number of places of worship within a 1 km radius of the home
	2.07 ± 2.66

	14
	Movement events during the night (00:00 to 06:00)
	1.91 ± 1.52

	15
	Neighborhood mean total individual income, 2020 (CAD)
	1.86 ± 2.16

	16
	Total daily step count
	1.30 ± 1.26

	17
	Renter households in the neighborhood (%)
	1.21 ± 1.11

	18
	Number of parks within a 1 km radius of the home
	0.84 ± 0.66

	19
	Mean nighttime heart rate (beats per minute)
	0.79 ± 0.40

	20
	Movement events during the evening (18:00 to 24:00)
	0.71 ± 0.62

	21
	Neighborhood shooting incident rate (per 100,000 residents per year)
	0.70 ± 1.23

	22
	Mean steps per active interval
	0.61 ± 0.63

	23
	Shannon entropy of the daily acceleration time series
	0.36 ± 0.68

	24
	Nightly snoring duration (minutes)
	0.32 ± 0.18

	25
	Minutes per day with valid wrist acceleration data (wear time)
	0.28 ± 0.12

	26
	Kurtosis of daily acceleration distribution
	0.25 ± 0.37

	27
	Minimum nighttime heart rate (beats per minute)
	0.25 ± 0.18

	28
	Maximum steps in a single active interval
	0.20 ± 0.15

	29
	Wrist acceleration standard deviation across the day
	0.17 ± 0.10

	30
	Number of daytime heart rate samples per day
	0.16 ± 0.09

	31
	Neighborhood homicide rate (per 100,000 residents per year)
	0.16 ± 0.15

	32
	Peak hourly in-home motion event count
	0.15 ± 0.16

	33
	Number of wrist acceleration samples per day
	0.15 ± 0.06

	34
	Wake-up latency (minutes between final wake and getting out of bed)
	0.14 ± 0.14

	35
	Nightly light-sleep duration (minutes)
	0.13 ± 0.10

	36
	Nightly deep-sleep duration (minutes)
	0.13 ± 0.05

	37
	Mean daily in-home motion event rate (living room sensor)
	0.13 ± 0.07

	38
	Daytime heart rate standard deviation
	0.12 ± 0.08

	39
	Movement events during the morning (06:00 to 12:00)
	0.12 ± 0.08

	40
	Ratio of active to inactive in-home motion intervals
	0.12 ± 0.03

	41
	Total nightly sleep time (minutes)
	0.12 ± 0.06

	42
	Movement events during the afternoon (12:00 to 18:00)
	0.12 ± 0.02

	43
	Sum of daily wrist acceleration
	0.11 ± 0.03

	44
	Minimum daytime heart rate (beats per minute)
	0.11 ± 0.06

	45
	Skewness of daily acceleration distribution
	0.10 ± 0.07

	46
	Maximum nighttime heart rate (beats per minute)
	0.10 ± 0.07

	47
	Number of awakenings during the night
	0.09 ± 0.05

	48
	Maximum daytime heart rate (beats per minute)
	0.09 ± 0.05





(e) 30-second chair-stand
	Rank
	Feature description
	Importance (% mean ± SD across folds)

	1
	Neighborhood break-and-enter rate (per 100,000 residents per year)
	8.16 ± 7.72

	2
	Number of food establishments (restaurants, cafés) within a 1 km radius of the home
	8.09 ± 4.08

	3
	Residents aged 15+ without a high school diploma (%)
	6.80 ± 3.78

	4
	Mean daily wrist acceleration (g)
	5.75 ± 3.75

	5
	Neighborhood mean total individual income, 2020 (CAD)
	4.92 ± 2.66

	6
	Neighborhood unemployment rate (%)
	4.87 ± 2.60

	7
	Renter households in the neighborhood (%)
	4.65 ± 2.19

	8
	Mean steps per active interval
	4.29 ± 1.22

	9
	Neighborhood auto theft rate (per 100,000 residents per year)
	3.54 ± 4.34

	10
	Neighborhood shooting incident rate (per 100,000 residents per year)
	3.47 ± 3.02

	11
	Minimum daytime heart rate (beats per minute)
	3.39 ± 1.82

	12
	Nightly snoring duration (minutes)
	3.30 ± 1.25

	13
	Neighborhood theft-over-$5,000 rate (per 100,000 residents per year)
	3.20 ± 3.21

	14
	Residents aged 15+ with a bachelor's degree or higher (%)
	2.84 ± 4.09

	15
	Movement events during the evening (18:00 to 24:00)
	2.37 ± 1.03

	16
	Number of libraries within a 1 km radius of the home
	2.33 ± 2.79

	17
	Mean daily in-home motion event rate (living room sensor)
	1.96 ± 1.10

	18
	Neighborhood assault rate (per 100,000 residents per year)
	1.86 ± 1.29

	19
	Dwellings in the neighborhood requiring major repairs (%)
	1.63 ± 1.07

	20
	Number of parks within a 1 km radius of the home
	1.63 ± 2.00

	21
	Movement events during the night (00:00 to 06:00)
	1.61 ± 0.56

	22
	Total daily step count
	1.56 ± 0.74

	23
	Peak hourly in-home motion event count
	1.50 ± 1.27

	24
	Nightly deep-sleep duration (minutes)
	1.12 ± 0.69

	25
	Ratio of active to inactive in-home motion intervals
	1.09 ± 0.45

	26
	Number of daytime heart rate samples per day
	1.07 ± 0.78

	27
	Mean daytime heart rate (beats per minute)
	0.95 ± 0.18

	28
	Maximum steps in a single active interval
	0.82 ± 0.51

	29
	Wake-up latency (minutes between final wake and getting out of bed)
	0.78 ± 0.56

	30
	Wrist acceleration standard deviation across the day
	0.74 ± 0.39

	31
	Total daily in-home motion events (living room sensor)
	0.73 ± 0.34

	32
	Movement events during the afternoon (12:00 to 18:00)
	0.69 ± 0.35

	33
	Neighborhood robbery rate (per 100,000 residents per year)
	0.69 ± 0.49

	34
	Daytime heart rate standard deviation
	0.60 ± 0.34

	35
	Number of in-home position samples per day
	0.59 ± 0.13

	36
	Hours per day with valid daytime heart rate data
	0.59 ± 0.33

	37
	Total movement events over the 24-hour day
	0.57 ± 0.44

	38
	Neighborhood homicide rate (per 100,000 residents per year)
	0.45 ± 0.66

	39
	Movement events during the morning (06:00 to 12:00)
	0.45 ± 0.22

	40
	Number of places of worship within a 1 km radius of the home
	0.43 ± 0.33

	41
	Nightly REM-sleep duration (minutes)
	0.38 ± 0.13

	42
	Ratio of active to inactive step intervals
	0.30 ± 0.21

	43
	Minutes per day with valid wrist acceleration data (wear time)
	0.26 ± 0.17

	44
	Shannon entropy of the daily acceleration time series
	0.26 ± 0.15

	45
	Total daily duration spent in monitored in-home positions
	0.26 ± 0.06

	46
	Number of wrist acceleration samples per day
	0.25 ± 0.10

	47
	Maximum nighttime heart rate (beats per minute)
	0.25 ± 0.19

	48
	Maximum daytime heart rate (beats per minute)
	0.20 ± 0.07




