	Supplementary Table 1. Effect of change in the number of medications on changes in motor and cognitive FIM scores.

	
	Model 1
	
	Model 2

	
	B (95% CI)
	β
	P
	
	B (95% CI)
	β
	P

	Motor FIM score (dependent variable)
	
	
	
	
	
	
	

	Change in number of medications 
	−1.24 (−2.04 – −0.43)
	−0.23
	0.003
	
	−1.18 (−1.94 – −0.43)
	−0.22
	0.002

	  Sex
	2.14 (−1.81 – 6.10)
	0.07
	0.286
	
	−0.09 (−3.95 – 3.77)
	0.00
	0.962

	  Age
	− 0.42 (−0.69 – −0.16)
	−0.20
	0.002
	
	−0.44 (−0.70 – −0.17)
	−0.21
	0.001

	  Number of medications at baseline
	−0.03 (−0.66 – 0.61)
	−0.01
	0.928
	
	−0.15 (−0.76 – 0.46)
	−0.04
	0.623

	  Motor FIM score at baseline
	−0.13 (−0.21 – −0.04)
	−0.20
	0.003
	
	−0.19 (−0.28 – −0.11)
	−0.30
	<0.001

	Hospitalization duration
	
	
	
	
	0.03 (−0.01 – 0.07)
	0.08
	0.186

	  Cerebrovascular diseases at baseline
	
	
	
	
	−5.73 (−10.43 – −1.03)
	−0.16
	0.017

	Pneumonia at baseline
	
	
	
	
	−10.11 (−15.98 – −4.25)
	−0.24
	0.001

	Musculoskeletal diseases at baseline
	
	
	
	
	2.25 (−2.32 – 6.81)
	0.07
	0.333

	Heart failure at baseline
	
	
	
	
	−2.48 (−12.14 – 7.18)
	−0.03
	0.613

	Neurological diseases at baseline
	
	
	
	
	−13.40 (−23.65 – −3.16)
	−0.16
	0.011

	
	
	
	
	
	
	
	

	Cognitive FIM score (dependent variable)
	
	
	
	
	
	
	

	Change in number of medications
	−0.22 (−0.39 – −0.06)
	−0.20
	0.008
	
	−0.20 (−0.37 – −0.04)
	−0.18
	0.014

	  Sex
	0.02 (−0.80 – 0.83)
	0.00
	0.971
	
	−0.05 (−0.18 – 0.08)
	−0.05
	0.474

	  Age
	−0.06 (−0.12 – −0.01)
	−0.14
	0.032
	
	−0.05 (−0.11 – 0.01)
	−0.12
	0.099

	  Number of medications at baseline
	−0.05 (−0.18 – 0.08)
	−0.06
	0.472
	
	−0.05 (−0.18 – 0.08)
	−0.05
	0.474

	  Cognitive FIM score at baseline
	−0.07 (−0.12 – −0.03)
	−0.22
	0.001
	
	−0.08 (−0.13 – −0.03)
	−0.25
	0.001

	　Hospitalization duration
	
	
	
	
	0.00 (−0.01 – 0.01)
	−0.03
	0.618

	  Cerebrovascular diseases at baseline
	
	
	
	
	0.09 (−0.92 – 1.10)
	0.01
	0.861

	Pneumonia at baseline
	
	
	
	
	−1.92 (−3.19 – −0.65)
	−0.22
	0.003

	Musculoskeletal diseases at baseline
	
	
	
	
	−0.80 (−1.79 – 0.19)
	−0.13
	0.114

	Heart failure at baseline
	
	
	
	
	−1.54 (−3.63 – 0.54)
	−0.10
	0.145

	Neurological diseases at baseline
	
	
	
	
	−2.83 (−5.05 – −0.61)
	−0.16
	0.013

	FIM, functional independence measure; B, unstandardized partial regression coefficient; CI, confidence interval; β, standardized partial regression coefficient. 




	Supplementary Table 2. Effect of change in the ACB score on changes in motor and cognitive FIM scores.

	
	Model 1
	
	Model 2

	
	B (95% CI)
	β
	P
	
	B (95% CI)
	β
	P

	Motor FIM score (dependent variable)
	
	
	
	
	
	
	

	Change in ACB score 
	−2.93 (−4.84 – −1.03)
	−0.31
	0.003
	
	−2.57 (−4.38 – −0.75)
	−0.27
	0.006

	  Sex
	2.07 (−3.15 – 7.30)
	0.06
	0.434
	
	−0.86 (−5.91 – 4.20)
	−0.03
	0.738

	  Age
	−0.45 (−0.79 – −0.12)
	−0.22
	0.009
	
	−0.48 (−0.84 – −0.13)
	−0.23
	0.008

	  ACB score at baseline
	−1.65 (−3.80 – 0.50)
	−0.15
	0.131
	
	−1.81 (−3.82 – 0.21)
	−0.17
	0.079

	  Motor FIM score at baseline
	−0.17 (−0.28 – −0.06)
	−0.25
	0.003
	
	−0.25 (−0.36 – −0.13)
	−0.35
	<0.001

	Hospitalization duration
	
	
	
	
	0.01 (−0.04 – 0.06)
	0.03
	0.716

	  Cerebrovascular diseases at baseline
	
	
	
	
	−4.94 (−11.12 – 1.23)
	−0.14
	0.116

	Pneumonia at baseline
	
	
	
	
	−10.61 (−18.69 – −2.54)
	−0.22
	0.010

	Musculoskeletal diseases at baseline
	
	
	
	
	4.51 (−1.40 – 10.42)
	0.14
	0.134

	Heart failure at baseline
	
	
	
	
	−0.05 (−13.19 – 13.08)
	0.00
	0.994

	Neurological diseases at baseline
	
	
	
	
	−14.40 (−25.23 – −3.57)
	−0.20
	0.010

	
	
	
	
	
	
	
	

	Cognitive FIM score (dependent variable)
	
	
	
	
	
	
	

	Change in ACB score
	−0.50 (−0.93 – −0.06)
	−0.24
	0.026
	
	−0.46 (−0.90 – −0.01)
	−0.22
	0.043

	  Sex
	0.09 (−1.12 – 1.31)
	0.01
	0.878
	
	0.06 (−1.17 – 1.29)
	0.01
	0.923

	  Age
	−0.06 (−0.14 – 0.02)
	−0.14
	0.116
	
	−0.07 (−0.15 – 0.02)
	−0.14
	0.135

	  ACB score at baseline
	−0.26 (−0.76 – 0.23)
	−0.22
	0.300
	
	−0.25 (−0.74 – 0.25)
	−0.11
	0.323

	  Cognitive FIM score at baseline
	−0.08 (−0.15 – −0.02)
	−0.21
	0.017
	
	−0.09 (−0.17 – −0.02)
	−0.23
	0.015

	Hospitalization duration
	
	
	
	
	−0.01 (−0.02 – 0.00)
	−0.14
	0.100

	  Cerebrovascular diseases at baseline
	
	
	
	
	0.21 (−1.27 – 1.69)
	0.03
	0.781

	Pneumonia at baseline
	
	
	
	
	−1.66 (−3.61 – 0.30)
	−0.16
	0.096

	Musculoskeletal diseases at baseline
	
	
	
	
	−0.55 (−2.02 – 0.93)
	−0.08
	0.464

	Heart failure at baseline
	
	
	
	
	−0.88 (−4.06 – 2.29)
	−0.05
	0.583

	Neurological diseases at baseline
	
	
	
	
	−2.98 (−5.64 – −0.32)
	−0.19
	0.028

	ACB, Anticholinergic Cognitive Burden Scale; FIM, functional independence measure; B, unstandardized partial regression coefficient; CI, confidence interval; β, standardized partial regression coefficient. 




	Supplementary Table 3. Effect of change in the number of BZDs on changes in motor and cognitive FIM scores.

	
	Model 1
	
	Model 2

	
	B (95% CI)
	β
	P
	
	B (95% CI)
	β
	P

	Motor FIM score (dependent variable)
	
	
	
	
	
	
	

	Change in number of BZDs  
	−9.93 (−16.25 – −3.61)
	−0.44
	0.003
	
	−7.71 (−14.33 – −1.09)
	−0.34
	0.023

	  Sex
	2.28 (−6.16 – 10.72)
	0.06
	0.590
	
	−0.17 (−8.97 – 8.63)
	0.00
	0.969

	  Age
	−0.58 (−1.08 – −0.09)
	−0.27
	0.022
	
	−0.58 (−1.15 – −0.02)
	−0.27
	0.044

	  Number of BZDs at baseline
	−5.32 (−13.40 – 2.75)
	−0.19
	0.192
	
	−2.04 (−10.40 – 6.32)
	−0.07
	0.625

	  Motor FIM score at baseline
	−0.41 (−0.60 – −0.23)
	−0.53
	<0.001
	
	−0.39 (−0.59 – −0.19
	−0.50
	<0.001

	Hospitalization duration
	
	
	
	
	−0.02(−0.10 – 0.07)
	−0.05
	0.662

	  Cerebrovascular diseases at baseline
	
	
	
	
	1.68 (−10.88 – 14.24)
	0.04
	0.789

	Pneumonia at baseline
	
	
	
	
	−6.40 (−24.81 – 12.02)
	−0.08
	0.488

	Musculoskeletal diseases at baseline
	
	
	
	
	10.32 (0.01 – 20.62)
	0.30
	0.050

	Heart failure at baseline
	
	
	
	
	−3.61 (−22.82 – 15.61)
	−0.05
	0.707

	Neurological diseases at baseline
	
	
	
	
	−0.03 (−30.01 – 29.95)
	0.00
	0.908

	
	
	
	
	
	
	
	

	Cognitive FIM score (dependent variable)
	
	
	
	
	
	
	

	Change in number of BZDs  
	−0.39 (−1.65 – 0.86)
	−0.10
	0.532
	
	−0.74 (−2.08 – 0.60)
	−0.19
	0.274

	  Sex
	−1.38 (−3.03 – 0.27)
	−0.22
	0.100
	
	−1.05 (−2.80 – 0.71)
	−0.16
	0.237

	  Age
	−0.11 (−0.21 – −0.01)
	−0.30
	0.028
	
	−0.11 (−0.22 – 0.01)
	−0.29
	0.069

	  Number of BZDs at baseline
	−0.07 (−1.58 – 1.43)
	−0.02
	0.924
	
	0.01 (−1.61 – 1.63)
	0.00
	0.988

	  Cognitive FIM score at baseline
	−0.13 (−0.24 – −0.02)
	−0.32
	0.021
	
	−0.13 (−0.24 – −0.01)
	−0.31
	0.030

	Hospitalization duration
	
	
	
	
	−0.01 (−0.03 – 0.00)
	−0.21
	0.151

	  Cerebrovascular diseases at baseline
	
	
	
	
	0.35 (−2.17 – 2.87)
	0.05
	0.781

	Pneumonia at baseline
	
	
	
	
	−0.74 (−4.46 – 2.97)
	−0.06
	0.689

	Musculoskeletal diseases at baseline
	
	
	
	
	−0.61 (−2.71 – 1.48)
	−0.10
	0.557

	Heart failure at baseline
	
	
	
	
	−2.38 (−6.13 – 1.36)
	−0.18
	0.206

	Neurological diseases at baseline
	
	
	
	
	−0.32 (−6.30 – 5.67)
	−0.01
	0.916

	BZDs, benzodiazepine receptor agonists; FIM, functional independence measure; B, unstandardized partial regression coefficient; CI, confidence interval; β, standardized partial regression coefficient. 



	Supplementary Table 4. Clinical characteristics of patients with or without musculoskeletal disease at admission (baseline).

	
	Patient with 
musculoskeletal disease
	Patient without 
musculoskeletal disease
	P

	Number of subjects
	98
	131
	

	Female
	71 (72.4)
	62 (47.3)
	<0.001

	Age (years)
	84.6 ± 7.2
	83.3 ± 7.6
	0.324

	Hospitalization duration (days)
	88 [42 – 308]
	65 [56 – 119]
	0.035

	Rehabilitation days (days)
	56.5 [30 – 210]
	53 [42 – 99]
	0.740

	Cerebrovascular diseases (%)
	12 (12.2)
	51 (38.9)
	<0.001

	Pneumonia (%)
	0 (0.0)
	36 (27.5)
	<0.001

	Heart failure (%)
	0 (0.0)
	10 (7.6)
	<0.001

	Neurological diseases (%)
	1 (1.0)
	7 (5.3)
	0.142

	Number of medications
	8 [1 – 16]
	8 [5 – 10]
	0.543

	ACBs
	1 [0 – 7]
	1 [0 – 2]
	0.737

	Number of BZDs 
	0 [0 – 3]
	0 [0 – 0]
	0.221

	Motor FIM
	45 [13 – 91]
	37 [15 – 63]
	0.023

	Cognitive FIM
	26.5 [5 –35]
	21 [12 –29]
	<0.001

	The data are presented as the mean ± SD, median [interquartile range], or number (%).
Cerebrovascular diseases included cerebral infarction (including infarction due to embolic or thrombotic mechanisms), intracerebral hemorrhage (including putaminal hemorrhage), and subarachnoid hemorrhage/hematoma.
Neurological diseases included epilepsy, Parkinson’s disease, progressive supranuclear palsy, subacute cerebellar ataxia, and spinocerebellar degeneration. 
ACB, Anticholinergic Cognitive Burden Scale; BZDs, benzodiazepine receptor agonists; FIM, functional independence measure; SD, standard deviation.





	Supplementary Table 5. Effect of change in the number of medications on change in cognitive FIM scores, stratified by the presence or absence of musculoskeletal disease.

	
	Model 1
	
	Model 2

	
	B (95% CI)
	β
	P
	
	B (95% CI)
	β
	P

	Patients with musculoskeletal disease (N = 98)
	
	
	
	
	
	

	Change in number of medications  
	0.10 (−0.13 – 0.32)
	0.10
	0.391
	
	0.11 (−0.12 – 0.34)
	0.11
	0.354

	  Sex
	−0.15 (−1.33 – 1.03)
	−0.02
	0.801
	
	−0.28 (−1.53 – 0.97)
	−0.05
	0.659

	  Age
	−0.01 (−0.09 – 0.07)
	−0.03
	0.794
	
	−0.02 (−0.10 – 0.07)
	−0.04
	0.692

	  Number of medications at baseline
	−0.06 (−0.26 – 0.13)
	−0.08
	0.515
	
	−0.05 (−0.25 – 0.15)
	−0.06
	0.621

	Cognitive FIM score at baseline
	−0.12 (−0.19 – −0.05)
	−0.38
	0.001
	
	−0.13 (−0.20 – −0.06)
	−0.40
	0.001

	Hospitalization duration
	
	
	
	
	0.00 (−0.02 – 0.01)
	−0.04
	0.671

	  Cerebrovascular diseases at baseline
	
	
	
	
	0.14 (−1.54 – 1.83)
	0.02
	0.866

	Pneumonia at baseline
	
	
	
	
	a
	
	

	Heart failure at baseline
	
	
	
	
	a
	
	

	Neurological diseases at baseline
	
	
	
	
	−2.95 (−8.36 – 2.47)
	−0.11
	0.282

	
	
	
	
	
	
	
	

	Patients without musculoskeletal disease (N = 131)
	
	
	
	
	
	

	Change in number of medications  
	−0.43 (−0.65 – −0.20)
	−0.36
	<0.001
	
	−0.41 (−0.63 – −0.19)
	−0.35
	<0.001

	  Sex
	0.38 (−0.75 – 0.83)
	0.00
	0.971
	
	0.26 (−0.87 – 1.38)
	0.04
	0.652

	  Age
	−0.09 (−0.17 – −0.02)
	−0.21
	0.014
	
	−0.07 (−0.15 – 0.01)
	−0.16
	0.084

	  Number of medications at baseline
	−0.03 (−0.20 – 0.14)
	−0.03
	0.728
	
	−0.04 (−0.21 – 0.14)
	−0.04
	0.692

	  Cognitive FIM score at baseline
	−0.04 (−0.10 – 0.02)
	−0.11
	0.180
	
	−0.05 (−0.12 – 0.02)
	−0.14
	0.128

	Hospitalization duration
	
	
	
	
	0.00 (−0.01 – 0.01)
	−0.16
	0.084

	  Cerebrovascular diseases at baseline
	
	
	
	
	0.20 (−1.09 – 1.49)
	0.03
	0.762

	Pneumonia at baseline
	
	
	
	
	−1.54 (−2.94 – −0.14)
	−0.20
	0.032

	Heart failure at baseline
	
	
	
	
	−1.21 (−3.46 – 1.04)
	−0.09
	0.289

	Neurological diseases at baseline
	
	
	
	
	−2.41 (−4.95 – 0.13)
	−0.16
	0.062

	a Pneumonia and heart failure were not included as covariates in model 2 because there were no patients with these factors.  
FIM, functional independence measure; B, unstandardized partial regression coefficient; CI, confidence interval; β, standardized partial regression coefficient. 




	Supplementary Table 6. Effect of change in the ACB score on change in cognitive FIM scores, stratified by the presence or absence of musculoskeletal disease.

	
	Model 1
	
	Model 2

	
	B (95% CI)
	β
	P
	
	B (95% CI)
	β
	P

	Patients with musculoskeletal disease (N = 60)
	
	
	
	
	
	

	Change in ACB score  
	0.00 (−0.64 – 0.63)
	0.00
	0.998
	
	−0.01 (−0.65 – 0.64)
	0.00
	0.985

	  Sex
	−0.19 (−1.94 – 1.56)
	−0.03
	0.829
	
	−0.59 (−2.48 – 1.29)
	−0.09
	0.531

	  Age
	−0.04 (−0.16 – 0.08)
	−0.09
	0.500
	
	−0.07 (−0.19 – 0.05)
	−0.16
	0.275

	  ACB score at baseline
	−0.40 (−1.08 – 0.27)
	−0.21
	0.238
	
	−0.41 (−1.10 – 0.28)
	−0.21
	0.241

	  Cognitive FIM score at baseline
	−0.19 (−0.30 – −0.07)
	−0.46
	0.002
	
	−0.20 (−0.32 – −0.08)
	−0.51
	0.001

	　Hospitalization duration
	
	
	
	
	−0.01 (−0.02 – 0.01)
	−0.09
	0.480

	  Cerebrovascular diseases at baseline
	
	
	
	
	1.19 (−1.34 – 3.71)
	0.12
	0.349

	Pneumonia at baseline
	
	
	
	
	a
	
	

	Heart failure at baseline
	
	
	
	
	a
	
	

	Neurological diseases at baseline
	
	
	
	
	−4.52 (−10.97 – 1.93)
	−0.19
	0.165

	
	
	
	
	
	
	
	

	Patients without musculoskeletal disease (N = 85)
	
	
	
	
	
	

	Change in ACB score  
	−0.90 (−1.50 – −0.29)
	−0.39
	0.004
	
	−0.84 (−1.47 – −0.22)
	−0.37
	0.009

	  Sex
	−0.33 (−2.10 – 1.43)
	−0.04
	0.709
	
	−0.38 (−2.21 – 1.46)
	−0.05
	0.685

	  Age
	−0.08 (−0.20 – 0.03)
	−0.18
	0.132
	
	−0.09 (−0.22 – 0.04)
	−0.19
	0.170

	  ACB score at baseline
	−0.03 (−0.72 – 0.66)
	−0.01
	0.927
	
	−0.03 (−0.73 – 0.67)
	−0.01
	0.935

	  Cognitive FIM score at baseline
	−0.01 (−0.11 – 0.08)
	−0.03
	0.805
	
	−0.04 (−0.14 – 0.07)
	−0.09
	0.479

	Hospitalization duration
	
	
	
	
	−.001 (−0.03 – 0.01)
	−0.11
	0.344

	  Cerebrovascular diseases at baseline
	
	
	
	
	−0.31 (−2.28 – 1.65)
	−0.04
	0.751

	Pneumonia at baseline
	
	
	
	
	−1.47 (−3.68 – 0.73)
	−0.16
	0.188

	Heart failure at baseline
	
	
	
	
	−0.62 (−4.18 – 2.94)
	−0.04
	0.729

	Neurological diseases at baseline
	
	
	
	
	−2.52 (−5.62– 0.59)
	−0.18
	0.110

	a Pneumonia and heart failure were not included as covariates in model 2 because there were no patients with these factors. 
ACB, Anticholinergic Cognitive Burden Scale; FIM, functional independence measure; B, unstandardized partial regression coefficient; CI, confidence interval; β, standardized partial regression coefficient. 



	Supplementary Table 7. Types of musculoskeletal diseases and number of patients with each type.

	Types
	Number

	Lower extremity fractures
	28

	Lower extremity deformities
	13

	Spinal fractures
	24

	Spinal deformities
	27

	Cephalomedullary injuries
	2

	Upper extremity fractures
	3

	Others
	1






	Supplementary Table 8. Effect of change in the JARS score on changes in motor and cognitive FIM scores. 

	
	Simple regression analysis
	
	Multiple regression analysis

	
	
	
	Model 1
	
	Model 2 c

	
	B (95% CI)
	P
	
	B (95% CI)
	P
	
	B (95% CI)
	P

	Motor FIM score (dependent variable)
	
	
	
	
	
	
	
	

	Change in JARS score (N = 145)
	−1.13 
(−2.37 – 0.11)
	0.074
	
	−1.70 
(−3.21 – −0.18) a
	0.029
	
	−1.48 
(−2.92 – −0.05) 
	0.042

	Cognitive FIM score (dependent variable)
	
	
	
	
	
	
	
	

	Change in JARS score (N = 145)
	−0.23
(−0.50 – 0.04)
	0.101
	
	−0.25 
(−0.59 – 0.10) b
	0.161
	
	−0.23 
(−0.58 – 0.12) 
	0.187

	a Adjusted by sex, age, JARS score at baseline, and motor FIM score at baseline. 
b Adjusted by sex, age, JARS score at baseline, and cognitive FIM score at baseline. 
c Adjusted by adjustment factors for model 1 with the addition of hospitalization period, cerebrovascular diseases, pneumonia, musculoskeletal diseases, heart failure, and neurological diseases.
JARS, Japanese Anticholinergic Risk Scale; FIM, functional independence measure; B, unstandardized partial regression coefficient; CI, confidence interval.




	Supplementary Table 9. Effect of change in the JARS score on change in cognitive FIM scores, stratified by the presence or absence of musculoskeletal disease.

	
	Simple regression analysis
	
	Multiple regression analysis

	
	
	
	Model 1
	
	Model 2 b

	
	B (95% CI)
	P
	
	B (95% CI)
	P
	
	B (95% CI)
	P

	Patients with musculoskeletal disease (n= 60)
	
	
	
	
	
	
	
	

	Change in JARS score 
	0.08
(−0.32 – 0.48)
	0.686
	
	0.08
(−0.51 – 0.66) a
	0.797
	
	0.11
 (−0.49 – 0.71) c
	0.716

	
	
	
	
	
	
	
	
	

	Patients without musculoskeletal disease (n= 85)
	
	
	
	
	
	
	

	Change in JARS score 
	−0.46 
(−0.83 – −0.08)
	0.018
	
	−0.48 
(−0.93 – −0.02) a
	0.040
	
	−0.45 
(−0.91 – 0.01) 
	0.056

	a Adjusted by sex, age JARS score at baseline, and cognitive FIM at baseline.
b Adjusted by adjustment factors for model 1 with the addition of hospitalization period, cerebrovascular diseases, pneumonia, musculoskeletal diseases, heart failure, and neurological diseases.
c Pneumonia and heart failure were not included as covariates in model 2 because there were no patients with these factors. 
JARS, Japanese anticholinergic risk scale; FIM, functional independence measure; B, unstandardized partial regression coefficient; β, standardized partial regression coefficient; CI, confidence interval.



