Supplementary Table 1. Classification of medication based on ATC classification
	Drug class
	Subclasses
	ATC codes

	Antihypertensive agents
	Renin-angiotensin system inhibitors, calcium channel blockers, alpha-blockers, beta-blockers, diuretics, other types of antihypertensive agents
	C02, C03, C05, C07, C08, C09

	Antidiabetic agents
	SGLT-2 inhibitors, metformin, sulfonylurea, DPP-4 inhibitors,
GLP-1RA, glinide, thiazolidine, acarbose, insulins
	A10A, A10B

	Hypnotics
	Benzodiazepine, non-benzodiazepine, antidepressant (trazodone), orexin receptor antagonists, melatonin receptor agonists
	N05, N06

	Opioids
	Natural opium alkaloids, phenylpiperidine, diphenylpropylamine, benzomorphan, oripavine, morphine
	N02A

	Antithrombotic agents
	Oral anticoagulants, antiplatelet agents
	A01, B01


ATC, anatomical therapeutic chemical; SGLT, sodium glucose co-transporter; DPP-4, dipeptidyl peptidase-4; GLP-1RA, glucagon-like peptide-1 receptor agonists


Supplementary Table 2. Missing values in each variable
	
	Total
N = 10,353
	60–70 years
N = 3,532
	70–80 years
N = 4,986
	≥80 years
N = 1,835

	Age, years
	0
	0
	0
	0

	Sex (male)
	0
	0
	0
	0

	Planned or emergent
	0
	0
	0
	0

	Ambulance transfer
	0
	0
	0
	0

	ICU
	0
	0
	0
	0

	General anesthesia
	0
	0
	0
	0

	Comorbidities
	
	
	
	

	  Charlson comorbidity index
	0
	0
	0
	0

	Diabetes mellitus
	0
	0
	0
	0

	Hypertension
	0
	0
	0
	0

	Congestive heart failure
	0
	0
	0
	0

	Peripheral artery disease
	0
	0
	0
	0

	Cerebrovascular disease
	0
	0
	0
	0

	Dementia
	0
	0
	0
	0

	Cancer
	0
	0
	0
	0

	Parkinson
	0
	0
	0
	0

	Lumber spine canal stenosis
	0
	0
	0
	0

	Physical examination
	
	
	
	

	Japan coma scale
	0
	0
	0
	0

	SpO2, %
	599
	203
	285
	111

	Body temperature, °C
	614
	210
	288
	116

	Respiratory rate, /minutes
	630
	218
	295
	117

	Systolic blood pressure, mmHg
	600
	202
	285
	113

	Diastolic blood pressure, mmHg
	621
	206
	299
	116

	Pulse rate, /minutes
	588
	196
	280
	112

	Body mass index, kg/m2
	124
	40
	51
	33

	Medication
	
	
	
	

	Antithrombotic agents
	0
	0
	0
	0

	Opioid
	0
	0
	0
	0

	Hypnotics
	0
	0
	0
	0

	Laboratory data
	
	
	
	

	CRP, mg/dL
	1,245
	431
	604
	210

	Albumin, g/dL
	950
	323
	463
	164

	Potassium, mEq/L
	944
	321
	461
	162

	Sodium, mEq/L
	962
	326
	471
	165

	Hemoglobin, g/dL
	891
	307
	434
	150

	eGFR, mL/min/1.73 m2
	945
	321
	462
	162

	Serum calcium, mg/dL
	1,116
	366
	552
	198




[bookmark: _Hlk85720029][bookmark: _Hlk85724929]Supplementary Table 3. Baseline characteristics across age categories
	 
	Total
N = 10,353
	60–70 years
N = 3,532
	70–80 years
N = 4,986
	≥80 years
N = 1,835

	Age, years
	73 (7)
	65 (3)
	74 (3)
	84 (3)

	Sex (male)
	6,267 (60.5)
	2,048 (58.0)
	3,104 (62.3)
	1,115 (60.8)

	Planned or emergent
	
	
	
	

	  Planned hospitalization
	8,500 (82.1)
	3,004 (85.1)
	4,185 (83.9)
	1,311 (71.4)

	  Emergent hospitalization
	1853 (17.9)
	528 (14.9)
	801 (16.1)
	524 (28.6)

	Ambulance transfer
	367 (3.5)
	75 (2.1)
	137 (2.7)
	155 (8.4)

	ICU
	75 (0.7)
	27 (0.8)
	29 (0.6)
	19 (1.0)

	General anesthesia
	763 (7.4)
	301 (8.5)
	343 (6.9)
	119 (6.5)

	Comorbidities
	
	
	
	

	  Charlson comorbidity index
	2 (0–2)
	2 (0–2)
	2 (0–2)
	2 (0–2)

	Diabetes mellitus
	2,340 (22.6)
	672 (19.0)
	1,232 (24.7)
	436 (23.8)

	Hypertension
	6,046 (58.4)
	1,862 (52.7)
	2,949 (59.1)
	1,235 (67.3)

	Congestive heart failure
	849 (8.2)
	254 (7.2)
	364 (7.3)
	231 (12.6)

	Peripheral artery disease
	297 (2.9)
	48 (1.4)
	155 (3.1)
	94 (5.1)

	Cerebrovascular disease
	349 (3.4)
	82 (2.3)
	180 (3.6)
	87 (4.7)

	Dementia
	98 (0.9)
	6 (0.2)
	18 (0.4)
	74 (4.0)

	Cancer
	4,985 (48.2)
	1,762 (49.9)
	2,507 (50.3)
	716 (39.0)

	Parkinson
	86 (0.8)
	37 (1.0)
	43 (0.9)
	6 (0.3)

	Lumbar spinal canal stenosis
	83 (0.8)
	21 (0.6)
	50 (1.0)
	12 (0.7)

	Physical examination
	
	
	
	

	Japan coma scale
	
	
	
	

	0
	10,123 (97.8)
	3,484 (98.6)
	4,920 (98.7)
	1,719 (93.7)

	  1/2/3
	174/32/12
(1.7/0.3/0.1)
	39/4/4
(1.1/0.1/0.1)
	47/8/4
(0.9/0.2/0.1)
	88/20/4
(4.8/1.1/0.2)

	  10/20/30
	8/2/2
(0.1/0/0)
	1/0/0
(0/0/0)
	5/1/1
(0.1/0/0)
	2/1/1
(0.1/0.1/0.1)

	SpO2, %
	97.1 (1.6)
	97.2 (1.6)
	97.1 (1.6)
	96.8 (1.7)

	Body temperature, °C
	36.5 (0.7)
	36.5 (0.5)
	36.5 (0.7)
	36.5 (0.7)

	Respiratory rate, /minutes
	15.9 (1.5)
	15.9 (1.4)
	15.9 (1.4)
	16.1 (1.7)

	Systolic blood pressure, mmHg
	130.2 (20.5)
	128.3 (19.8)
	130.4 (20.1)
	133.2 (22.3)

	Diastolic blood pressure, mmHg
	75.8 (13.3)
	77.8 (13.3)
	75.3 (12.9)
	73.2 (13.5)

	Pulse rate, /minutes
	79.1 (14.3)
	80.6 (14.7)
	78.9 (14.1)
	76.8 (13.8)

	Body mass index, kg/m2
	22.4 (3.8)
	22.8 (4.2)
	22.3 (3.6)
	22.2 (3.5)

	Medication
	
	
	
	

	Antithrombotic agents
	2,078 (20.1)
	532 (15.1)
	1,045 (21.0)
	501 (27.3)

	Opioid
	221 (2.1)
	110 (3.1)
	101 (2.0)
	10 (0.5)

	Hypnotics
	2,202 (21.3)
	646 (18.3)
	1,032 (20.7)
	524 (28.6)

	Laboratory data
	
	
	
	

	CRP, mg/dL
	0.15 (0.05–0.77)
	0.13 (0.04–0.60)
	0.15 (0.05–0.77)
	0.18 (0.06–1.02)

	Albumin, g/dL
	3.9 (3.4–4.2)
	3.9 (3.5–4.2)
	3.9 (3.5–4.2)
	3.7 (3.2–4.0)

	Potassium, mEq/L
	4.2 (3.9–4.5)
	4.2 (3.9–4.4)
	4.2 (4.0–4.5)
	4.2 (3.9–4.6)

	Sodium, mEq/L
	141 (139–142)
	141 (139–142)
	140 (139–142)
	140 (138–142)

	Hemoglobin, g/dL
	12.5 (10.9–13.8)
	12.8 (11.3–14.1)
	12.4 (10.9–13.7)
	11.8 (10.4–13.3)

	eGFR, mL/min/1.73 m2
	63.4 (49.9–75.8)
	68.3 (56.0–80.9)
	63.0 (49.8–74.6)
	54.3 (41.6–66.3)

	Serum calcium, mg/dL
	9.2 (8.8–9.4)
	9.2 (8.9–9.5)
	9.2 (8.9–9.5)
	9.0 (8.7–9.4)


Data are presented as mean (SD) or median (IQR) for continuous measures and n (%) for categorical measures. 


Supplementary Table 4. Age- and sex-adjusted hazard ratios for each item in the assessment tool
	Major category
	Items
	N
	Incidence rate*
	HR (95% CI)

	
	
	
	+
	−
	

	1.  History of fall
	1332
	5.0
	1.7
	2.84 (2.10–3.85)

	
	1.  History of fall
	1307
	5.0
	1.7
	2.79 (2.06–3.78)

	
	2.  History of syncope
	44
	6.5
	2.1
	3.01 (1.08–8.44)

	
	3.  History of convulsions
	6
	0.0
	2.2
	NA

	
	4.  History of Epilepsy
	14
	9.9
	2.1
	4.68 (1.02–21.6)

	2.  Disorder of sensory system
	1715
	2.5
	2.1
	1.12 (0.79–1.58)

	
	1.  Visual impairment
	1140
	1.8
	2.2
	0.82 (0.05–1.34)

	
	2.  Hearing impairment
	742
	3.2
	2.1
	1.39 (0.91–2.12)

	3.  Disorder of musculoskeletal system
	3627
	3.1
	1.6
	1.90 (1.45–2.49)

	
	1.  Muscle weakness
	2137
	3.9
	1.6
	2.31 (1.75–3.05)

	
	2.  Paralysis, numbness
	1350
	2.6
	2.1
	1.27 (0.88–1.84)

	
	3.  Dizziness
	201
	2.7
	2.1
	1.24 (0.55–2.82)

	
	4.  Lightheadedness
	989
	3.9
	1.9
	1.91 (1.37–2.67)

	
	5.  Joint abnormalities / contractures / deformations
	492
	1.7
	2.2
	0.73 (0.40–1.36)

	
	6.  Gait disturbance
	762
	4.2
	2.0
	2.07 (1.46–2.93)

	4.  Disorder of cognition function
	513
	5.9
	1.9
	2.81 (1.95–4.04)

	
	1.  Disturbance of consciousness
	28
	13.0
	2.1
	6.01 (2.48–14.6)

	
	2.  Restlessness
	42
	7.1
	2.1
	2.77 (0.99–7.77)

	
	3.  Disorientation
	86
	7.4
	2.1
	2.97 (1.40–6.27)

	
	4.  Memory disturbance
	233
	7.1
	2.0
	3.07 (1.91–4.92)

	
	5.  Decreased judgment
	421
	5.6
	2.0
	2.56 (1.71–3.84)

	
	6.  Not able to press a buzzer
	13
	5.2
	2.2
	2.23 (0.29–16.9)

	5.  Dysfunction of urination / defecation
	6135
	2.7
	1.3
	2.03 (1.47–2.79)

	
	1.  Need helper
	1071
	4.6
	1.8
	2.47 (1.81–3.38)

	
	2.  Fecal incontinence
	105
	3.7
	2.1
	1.55 (0.63–3.84)

	
	3.  Frequent urination
	747
	3.9
	2.0
	1.90 (1.29–2.81)

	
	4.  Go to bathroom often at night
	5454
	2.6
	1.7
	1.52 (1.15–2.01)

	
	5.  Need diapers for defecation
	292
	5.1
	2.0
	2.27 (1.39–3.71)

	
	6.  Urinary incontinence
	200
	6.8
	2.1
	2.97 (1.66–5.33)

	
	7.  Need diapers for urination
	272
	5.7
	2.0
	2.49 (1.52–4.08)

	6.  Mobility dysfunction / dependency
	5144
	3.1
	1.2
	2.58 (1.90–3.51)

	
	1.  Inability to stand or walk
	53
	1.3
	2.2
	0.58 (0.08–4.20)

	
	2.  Cane
	1003
	3.5
	2.0
	1.56 (1.08–2.25)

	
	3.  Walker
	264
	5.4
	2.1
	2.38 (1.44–3.94)

	
	4.  Wheel chair
	1028
	4.0
	1.9
	2.01 (1.46–2.75)

	
	5.  Need assistance
	1607
	4.2
	1.7
	2.37 (1.77–3.16)

	
	6.  Use of intravenous infusion, placement of drains, oxygenation
	3932
	2.8
	1.8
	1.56 (1.20–2.02)

	7.  Medication
	6064
	2.4
	1.8
	1.27 (0.97–1.67)

	
	1.   Hypnotics (occasionally)
	723
	2.9
	2.1
	1.37 (0.86–2.19)

	
	2.   Hypnotics (every day)
	1287
	3.2
	2.0
	1.54 (1.11–2.16)

	
	3.   Psychotropic drugs
	197
	5.0
	2.1
	2.45 (1.30–4.62)

	
	4.   Anti-cancer agents
	862
	1.3
	2.2
	0.62 (0.31–1.25)

	
	5.   Opioids
	277
	3.8
	2.1
	1.94 (1.07–3.51)

	
	6.   Analgesics
	1743
	2.5
	2.1
	1.26 (0.91–1.73)

	　
	7.   Antihypertensive agents
	3546
	2.2
	2.1
	0.99 (0.75–1.31)


 HR, hazard ratio; CI, confidence interval
*Incidence rate per 1000 patient-days.
The values indicated in bold represent statistical significance. 


Supplementary Table 5. Improvement of C-statistics by adding assessment score
	
	C-statistics (with assessment score)
	C-statistics (without assessment score)
	delta C-statistics

	Within 10 days from admission

	 Model 1
	0.711 (0.665–0.758)
	0.668 (0.615–0.721)
	0.044 (0.002–0.085)

	 Model 2
	0.727 (0.681–0.774)
	0.692 (0.642–0.742)
	0.035 (-0.004–0.074)

	 Model 3
	0.738 (0.694–0.782)
	0.707 (0.659–0.755)
	0.031 (0.000–0.061)

	 Model 4
	0.738 (0.694–0.782)
	0.708 (0.658–0.758)
	0.030 (0.004–0.056)

	Within 20 days from admission

	 Model 1
	0.705 (0.664–0.745)
	0.659 (0.613–0.705)
	0.046 (0.009–0.082)

	 Model 2
	0.715 (0.674–0.755)
	0.674 (0.630–0.718)
	0.041 (0.007–0.076)

	 Model 3
	0.728 (0.689–0.767)
	0.694 (0.652–0.736)
	0.034 (0.006–0.062)

	 Model 4
	0.732 (0.694–0.771)
	0.701 (0.657–0.745)
	0.031 (0.007–0.055)

	Within 30 days from admission

	 Model 1
	0.705 (0.666–0.744)
	0.659 (0.615–0.703)
	0.046 (0.010–0.081)

	 Model 2
	0.714 (0.675–0.754)
	0.674 (0.631–0.717)
	0.041 (0.007–0.074)

	 Model 3
	0.727 (0.689–0.764)
	0.693 (0.652–0.734)
	0.034 (0.006–0.061)

	 Model 4
	0.731 (0.694–0.768)
	0.700 (0.658–0.743)
	0.030 (0.007–0.054)


Model 1: age, sex, emergent hospitalization, general anesthesia, hospitalization in ICU, Barthel index, hypertension, diabetes mellitus, dementia, Parkinson's disease, lumbar spinal canal stenosis, congestive heart failure, and cancer.
Model 2: disturbed consciousness, systolic blood pressure, oxygen saturation, body temperature, and body mass index in addition to factors in Model 1.
Model 3: serum albumin, potassium, sodium, calcium, hemoglobin, and estimated glomerular filtration rate in addition to factors in Model 2.
Model 4: use of hypnotics, opioids, and antithrombotic agents in addition to factors in Model 3.


Supplementary Table 6. Age-stratified improvement of C-statistics by adding assessment score
	Age group
	C-statistics* (with assessment score)
	C-statistics* (without assessment score)
	delta C-statistics

	Within 10 days from admission

	60–70 years
	0.691 (0.638–0.743)
	0.656 (0.601–0.712)
	0.034 (0.004–0.064)

	70–80 year
	0.734 (0.689–0.779)
	0.697 (0.647–0.748)
	0.036 (0.014–0.058)

	≥80 years
	0.660 (0.606–0.713)
	0.638 (0.582–0.694)
	0.022 (0.011–0.033)

	Within 20 days from admission

	60–70 years
	0.682 (0.637–0.728)
	0.647 (0.599–0.696)
	0.035 (0.008–0.062)

	70–80 year
	0.723 (0.683–0.763)
	0.686 (0.641–0.731)
	0.037 (0.017–0.057)

	≥80 years
	0.655 (0.609–0.702)
	0.633 (0.584–0.683)
	0.022 (0.012–0.032)

	Within 30 days from admission

	60–70 years
	0.682 (0.637–0.726)
	0.647 (0.599–0.694)
	0.035 (0.009–0.062)

	70–80 year
	0.720 (0.681–0.759)
	0.682 (0.638–0.726)
	0.038 (0.018–0.058)

	≥80 years
	0.654 (0.609–0.700)
	0.632 (0.584–0.680)
	0.022 (0.012–0.032)


*Adjusted for age, sex, emergent hospitalization, general anesthesia, hospitalization in ICU, Barthel index, hypertension, diabetes mellitus, dementia, Parkinson's disease, lumbar spinal canal stenosis, congestive heart failure, cancer, disturbed consciousness, systolic blood pressure, oxygen saturation, body temperature, body mass index, serum albumin, potassium, sodium, and calcium, hemoglobin, estimated glomerular filtration rate, use of hypnotics, opioid, and antithrombotic agents.


Supplementary Table 7. Barthel index across age groups
	 
	Total
N=10,353
	60–70 years
N=3,532
	70–80 years
N=4,986
	≥80 years
N=1,835

	Barthel index (Total)
	100 (100-100)
	100 (100-100)
	100 (100-100)
	100 (90-100)

	Barthel index (Feeding)
	
	
	
	

	  0 = Unable
	1 (0.0)
	0 (0.0)
	1 (0.0)
	0 (0.0)

	  5 = Needs help
	383 (3.7)
	86 (2.4)
	148 (3.0)
	149 (8.1)

	  10 = Independent
	9,969 (96.3)
	3,446 (97.6)
	4,837 (97.0)
	1,686 (91.9)

	Barthel index (Transfer)
	
	
	
	

	  0 (Excluded)
	NA
	NA
	NA
	NA

	  5 = Major help
	175 (1.7)
	46 (1.3)
	62 (1.2)
	67 (3.7)

	  10 = Minor help
	573 (5.5)
	132 (3.7)
	228 (4.6)
	213 (11.6)

	  15 = Independent
	9,605 (92.8)
	3,354 (95.0)
	4,696 (94.2)
	1,555 (84.7)

	Barthel index (Grooming)
	
	
	
	

	  0 = Needs help
	585 (5.7)
	138 (3.9)
	216 (4.3)
	231 (12.6)

	  5 = Independent
	9,768 (94.3)
	3,394 (96.1)
	4,770 (95.7)
	1,604 (87.4)

	Barthel index (Toilet use)
	
	
	
	

	  0 = Dependent
	86 (0.8)
	18 (0.5)
	34 (0.7)
	34 (1.9)

	  5 = Needs help
	552 (5.3)
	121 (3.4)
	214 (4.3)
	217 (11.8)

	  10 = Independent
	9,715 (93.8)
	3,393 (96.1)
	4,738 (95.0)
	1,584 (86.3)

	Barthel index (Bathing)
	
	
	
	

	  0 = Dependent
	913 (8.8)
	207 (5.9)
	359 (7.2)
	347 (18.9)

	  5 = Independent
	9,440 (91.2)
	3,325 (94.1)
	4,627 (92.8)
	1,488 (81.1)

	Barthel index (Mobility)
	
	
	
	

	  0 = Immobile
	91 (0.9)
	26 (0.7)
	36 (0.7)
	29 (1.6)

	  5 = Wheelchair independent
	405 (3.9)
	116 (3.3)
	161 (3.2)
	128 (7.0)

	  10 = Walks with help
	812 (7.8)
	154 (4.4)
	326 (6.5)
	332 (18.1)

	  15 = Independent
	9,045 (87.4)
	3,236 (91.6)
	4,463 (89.5)
	1,346 (73.4)

	Barthel index (Stairs)
	
	
	
	

	  0 = Unable
	559 (5.4)
	134 (3.8)
	211 (4.2)
	214 (11.7)

	  5 = Needs help
	932 (9.0)
	217 (6.1)
	379 (7.6)
	336 (18.3)

	  10 = Independent
	8,862 (85.6)
	3,181 (90.1)
	4,396 (88.2)
	1,285 (70.0)

	Barthel index (Dressing)
	
	
	
	

	  0 = Dependent
	93 (0.9)
	22 (0.6)
	35 (0.7)
	36 (2.0)

	  5 = Needs help
	741 (7.2)
	177 (5.0)
	278 (5.6)
	286 (15.6)

	  10 = Independent
	9,519 (91.9)
	3,333 (94.4)
	4,673 (93.7)
	1,513 (82.5)

	Barthel index (Bowels)
	
	
	
	

	  0 = Incontinent
	84 (0.8)
	17 (0.5)
	29 (0.6)
	38 (2.1)

	  5 = Occasional accident
	347 (3.4)
	77 (2.2)
	122 (2.4)
	148 (8.1)

	  10 = Continent
	9,922 (95.8)
	3,438 (97.3)
	4,835 (97.0)
	1,649 (89.9)

	Barthel index (Bladder)
	
	
	
	

	  0 = Incontinent
	93 (0.9)
	20 (0.6)
	34 (0.7)
	39 (2.1)

	  5 = Occasional accident
	375 (3.6)
	80 (2.3)
	135 (2.7)
	160 (8.7)

	  10 = Continent
	9,885 (95.5)
	3,432 (97.2)
	4,817 (96.6)
	1,636 (89.2)




