Association between muscle mass/strength loss and healthcare costs for patients with colorectal cancer: results from the ongoing longitudinal EnCoRe Study
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Table A.1. Baseline sociodemographic and clinical characteristics of the population (FSA, n=343)
	
	Mean ± SD/Nb(%)
	Median (P25-P75)

	Age (years), mean (SD)
	66.6 (9.28)
	67.0 (61.0-73.0)

	Gender, n(%)
	
	

	    Men
	233 (67.9)
	

	Education level, n(%)a
	
	

	    Low
	90 (26.2)
	

	    Medium
	135 (39.3)
	

	    High
	117 (34.1)
	

	Smoker, n(%)
   Never
   Former
   Current
	
109 (31.8)
191 (55.7)
42 (12.2)
	

	Living situation, n(%)
   Independent home
   Sheltered accomodation 
   Nursing homes
   Other
	
329 (95.9)
4 (1.2)
1 (0.3)
8 (2.3)
	

	Tumor subsite, n(%)
	
	

	    Colon
	219 (63.8)
	

	    Rectum
	124 (36.2)
	

	Receive radiotherapy, n(%)
	
	

	    Yes
	87 (25.4)
	

	Receive chemotherapy, n(%)
	
	

	    Yes
	132 (38.5)
	

	Number of comorbid conditions, n(%) b
   None
   1
   ≥ 2
	
59 (17.2)
68 (19.8)
216 (63.0)
	

	EQ5Dc
   Utility score (0-1)
   Mobility (1-5)
   Self-care (1-5)
   Daily activities (1-5)
   Pain/discomfort (1-5)
   Anxiety/depression (1-5)
	
0.81 (0.17)
1.78 (0.95)
1.2 (0.56)
1.80 (0.94)
1.85 (0.82)
1.31 (0.58)
	
0.85 (0.75-0.91)
1.0 (1.0-2.0)
1.0 (1.0-1.0)
2.0 (1.0-2.0)
2.0 (1.0-2.0)
1.0 (1.0-2.0)

	EORTC QLQ-C30c
   Summary score EORTC (/100)   
   Global QoL (/100)
   Physical functioning (/100)
   Role functioning (/100)
   Social functioning (/100)
	
84.6 (12.6)
74.7 (17.9)
77.4 (19.3)
71.9 (27.3)
82.3 (21.6)
	
87.9 (78.8-93.2)
83.3 (66.7-83.3)
80.0 (66.7-93.3)
66.7 (66.7-100.0)
83.3 (66.7-100.0)

	Physical activity
   LPA (hours/week)
   MVPA (hours/week)
	
16.7 (15.9)
14.8 (13.3)
	
12.0 (4.0-27.6)
11.5 (6.0-20.0)

	BMI (kg/m²)
	28.3 (4.73)
	

	Lean/muscle mass
  Mid-upper arm circumference, mm
	
308.9 (32.8
	

	Muscle strength
   Maximum handgrip strength, kg
	
38.6 (11.8)
	


alow=none, primary education, lower vocational training ; moderate=lower general secondary education, intermediate vocational education; high=pre-university education, higher professional education, higher education, university. 
bAddition of cardiac comorbidity (yes/no), vascular comorbidity (yes/no), diabetes (yes/no), pulmonary comorbidity (yes/no), neurological comorbidity (yes/no), gastrointestinal comorbidity (yes/no), urological comorbidity (yes/no), thrombotic comorbidity (yes/no), musculoskeletal comorbidity (yes/no), endocrine comorbidity (yes/no), infectious disease (yes/no), malignancy (yes/no), other comorbidity (yes/no)
cEQ-5D and EORTC were collected only at W6. However, for the purpose of the analyses, data were considered as W0 measurements. 
Nb.1. EQ-5D, EORTC and Physical activity did not follow a normal distribution. Variables are therefore presented in mean (sd) but also in median and interquartile range (P25-P75)
Nb.2. Abbreviations: BMI, body mass index; LPA, light physical activity; MVPA, moderate-to-vigorous physical activity ; MCS, Mental Component Scale ; PCS, Physical component scale

Table A.2.  Evolution of costs per average patient with colorectal cancer from the EnCoRe study over time of follow-up (€2020, FSA, n=343)
	
	Total costs over 2 years

	
	Mean± SD
	Median (P25-P75)

	Healthcare sector costs
	
	

	  Total Outpatient
	1996.5 (1558.1)
	1616.7 (1021.8-2399.1)

	        General practitioner 
	359.4 (352.9)
	285.4 (141.9-479.7)

	        Medical specialist 
	814.9 (628.4)
	647.2 (454.9-948.4)

	        Paramedical a 
	518.1 (855.0)
	275.0 (2.61-526.4)

	        Mental HC professionals b 
	43.5 (134.2)
	0.0 (0-14.7)

	        Alternative worker 
	305.8 (827.2)
	64.6 (0.0-226.3)

	  Total Inpatient
	2323.0 (5557.3)
	493.0 (0.0-965.0)

	        Psychiatric hospital 
	0.0 (0.0)
	0.0 (0.0-0.0) 

	        Hospital 
	2261.3 (5388.2)
	492.2 (0.0-953.3)

	        Nursing home 
	62.1 (610.5)
	0.0 (0.0-0.0)

	        Rehabilitation center 
	0.0 (0.0)
	0.0 (0.0-0.0) 

	Treatment
Other care/advice/support c
	609.2 (3524.7)
76.8 (361.1)
	0.0 (0.0-185.2)
0.0 (0.0-41.2)

	Total healthcare sector costs
	5005.6 (7115.2)
	2835.8 (1510.7-4941.4)

	
	
	

	Patient and family costs
	
	

	  Travel expenses 
	40.2 (147.5)
	24.5 (11.1-42.5)

	  Informal care 
	461.1 (935.8)
	160.8 (0.0-532.4)

	Total patient & family costs
	501.2 (950.5)
	197.3 (32.2-549.0)

	
	
	

	Costs in other sectors d
Total costs in other sectors
	
-
	
-

	
	
	

	Total societal costs
	5744.6 (7758.0)
	3348.1 (1887.0-6078.3)


a Paramedical = physiotherapist, dietician, occupational therapist, remedial therapist, another paramedic. 
bMental health care professionals = psychologist/psychotherapist, sexologist, social worker, psychiatrist, another social worker for emotional or psychological complaints. 
[bookmark: _Hlk83299130]c Other care/advice/support = pastoral care, fellow sufferer contact, ‘Herstel & Balans’ program, creative therapy.
d Costs in other sectors is represented by absenteeism for paid/unpaid work. It was not possible to impute costs in other sector due to the large amount of missing data. 
Nb.1. Resources use (absolute number of users, resource use per average patient) were used to estimates costs values but are not presented in this table. 
Nb.2. Medications and supplements are not available in the database. Those costs could therefore not be evaluated.   
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Table A.3. Association between two-year costs and muscle strength at baseline– Results from a multivariate regression analysis (FSA, n=343)
	
	Muscle strength

	
	Crude model
	Model 1
	Model 2

	
	β
	SE
	p
	β
	SE
	p
	β
	SE
	p

	Healthcare sector costs
	
	
	
	
	
	
	
	
	

	  Total Outpatient
	-2.32X10-6
	0.000
	0.99
	0.000
	0.000
	0.13
	0.000
	0.000
	0.10

	        General practitioner 
	-0.003
	0.002
	0.06
	-0.002
	0.001
	0.04
	-0.002
	0.001
	0.06

	        Medical specialist 
	0.000
	0.001
	0.84
	-0.001
	0.001
	0.25
	-0.001
	0.001
	0.22

	        Paramedical
	0.000
	0.001
	0.86
	0.000
	0.000
	0.51
	0.000
	0.000
	0.36

	        Mental health care         
	-0.005
	0.005
	0.28
	0.000
	0.003
	0.88
	-0.001
	0.003
	0.78

	        Alternative worker 
	1.51X10-5
	0.001
	0.98
	0.000
	0.000
	0.39
	0.000
	0.000
	0.45

	  Total Inpatient
	9.6X10-5
	0.00
	0.40
	4.33X10-5
	0.000
	0.53
	3.61X10-5
	0.000
	0.60

	        Psychiatric hospital 
	-
	-
	-
	-
	-
	-
	-
	-
	-

	        Hospital 
	8.6 X10-5
	0.000
	0.47
	3.68X10-5
	0.000
	0.61
	3.02X10-5
	0.000
	0.67

	        Nursing home 
	0.001
	0.001
	0.23
	0.001
	0.001
	0.25
	0.001
	0.001
	0.31

	        Rehabilitation center
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Treatment
Other care/advice/support
	9.04X10-5
0.002
	0.00
0.002
	0.62
0.25
	8.5X10-5
0.001
	0.000
0.01
	0.44
0.61
	9.40 X10-5
0.001
	0.001
0.001
	0.39
0.63

	Total healthcare sector costs
	8.58X10-5
	0.000
	0.34
	3.05 X10-5
	0.000
	0.57
	2.72 X10-5
	0.000
	0.62

	
	
	
	
	
	
	
	
	
	

	Patient and family costs
	
	
	
	
	
	
	
	
	

	  Travel expenses 
	-0.002
	0.004
	0.63
	-0.002
	0.003
	0.54
	-0.002
	0.003
	0.55

	  Informal care 
	-0.002
	0.001
	0.006
	-3.97X10-5
	0.000
	0.92
	-1.47X10-5
	0.000
	0.97

	Total patient& family costs
	-0.002
	0.001
	0.005
	-7.82X10-5
	0.000
	0.85
	-5.41X10-5
	0.000
	0.90

	
	
	
	
	
	
	
	
	
	

	Costs in other sectors
Total costs in other sectors
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-

	
	
	
	
	
	
	
	
	
	

	Total societal costs
	4.28 X10-5
	0.00
	0.60
	1.57X10-5
	0.00
	0.75
	1.39X10-5
	0.000
	0.78


*Model 1: Age and sex included as covariates
* Model 2: Age, Sex, Number of comorbid conditions (0, 1, ≥2), chemotherapy (yes/no) and moderate to vigorous physical activity (hours/week) included as covariates




Table 4. Association between two-year costs and muscle mass at baseline– Results from a multivariate regression analysis (FSA, n=343)
	
	Crude model
	Model 1
	Model 2

	
	β
	SE
	p
	β
	SE
	p
	β
	SE
	p

	Healthcare sector costs
	
	
	
	
	
	
	
	
	

	  Total Outpatient
	0.003
	0.001
	0.01
	0.003
	0.001
	0.02
	0.002
	0.001
	0.08

	        General practitioner 
	0.006
	0.005
	0.27
	0.006
	0.005
	0.20
	-0.002
	0.005
	0.68

	        Medical specialist 
	0.005
	0.003
	0.074
	0.005
	0.003
	0.11
	0.004
	0.003
	0.17

	        Paramedical
	0.003
	0.002
	0.11
	0.003
	0.002
	0.15
	0.002
	0.002
	0.29

	        Mental health care         
	-0.004
	0.013
	0.78
	-0.001
	0.013
	0.96
	0.008
	0.013
	0.56

	        Alternative worker 
	0.001
	0.002
	0.49
	0.001
	0.002
	0.58
	0.000
	0.002
	0.94

	  Total Inpatient
	0.000
	0.000
	0.61
	0.000
	0.000
	0.53
	0.000
	0.000
	0.62

	        Psychiatric hospital 
	-
	-
	-
	-
	-
	-
	-
	-
	-

	        Hospital 
	0.000
	0.000
	0.59
	0.000
	0.000
	0.52
	0.000
	0.000
	0.59

	        Nursing home 
	0.000
	0.003
	0.93
	-8.16X10-5
	0.003
	0.98
	0.000
	0.003
	0.87

	        Rehabilitation center
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Treatment
Other care/advice/support
	0.000
0.005
	0.001
0.005
	0.42
0.27
	0.000
0.004
	0.000
0.005
	0.42
0.36
	0.000
0.004
	0.000
0.005
	0.61
0.41

	Total healthcare sector costs
	0.000
	0.000
	0.54
	0.000
	0.000
	0.64
	6.42X10-5
	0.000
	0.79

	
	
	
	
	
	
	
	
	
	

	Patient and family costs
	
	
	
	
	
	
	
	
	

	  Travel expenses 
	-0.007
	0.012
	0.58
	-0.006
	0.012
	0.59
	-0.009
	0.012
	0.46

	  Informal care 
	0.001
	0.002
	0.48
	0.003
	0.002
	0.16
	0.002
	0.002
	0.26

	Total patient&family costs
	0.001
	0.002
	0.55
	0.002
	0.002
	0.19
	0.002
	0.002
	0.32

	
	
	
	
	
	
	
	
	
	

	Costs in other sectors
Total costs in other sectors
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-

	
	
	
	
	
	
	
	
	
	

	Total societal costs
	0.000
	0.000
	0.64
	8.86X10-5
	0.000
	0.69
	3.50X10-5
	0.000
	0.87


*Model 1: Age and sex included as covariate
* Model 2: Age, Sex, Number of comorbid conditions (0, 1, ≥2), chemotherapy (yes/no) and moderate to vigorous physical activity (hours/week) included as covariates
Nb. Abbreviations: MUAC: Mid upper arm circumference



Table 5. Association between total two-year QALYs and muscle parameters (FSA, n=343)
	
	Total two-year QALYs

	
	Crude model 
	Model 1
	Model 2

	
	β
	SE
	p
	β
	SE
	p
	β
	SE
	p

	Baseline analysis a
	
	
	
	
	
	
	
	
	

	   Muscle strength
	6.009
	1.88
	0.002
	2.53
	1.15
	0.03
	2.53
	1.17
	0.03

	   Muscle mass
	-18.4
	5.23
	<0.001
	-21.04
	5.15
	<0.001
	-16.9
	5.13
	0.001

	Longitudinal analysis b
	
	
	
	
	
	
	
	
	

	   Muscle strength
	6.66
	1.82
	<0.001
	3.25
	1.09
	0.003
	3.29
	1.12
	0.003

	   Muscle mass
	-14.3
	5.20
	0.006
	-17.3
	5.08
	0.001
	-13.3
	5.05
	0.009


a Results from a multivariate regression analysis
b Results of mixed-model regression analyses. We tested the necessity to add a random intercept for each subject in the model. The log-restricted likelihood values indicated us that the model did not improve with the addition of a random intercept for subjects.
*Model 1: Age and sex included as covariates
* Model 2: Age, Sex, Number of comorbid conditions (0, 1, ≥2), chemotherapy (yes/no) and moderate to vigorous physical activity (hours/week) included as covariates

[bookmark: _Toc87019337]


Table 6. Longitudinal association between two-year costs and muscle strength - Results of mixed-model regression analyses (n=194)
	
	Crude model
	Model 1
	Model 2

	
	β
	SE
	p
	β
	SE
	p
	β
	SE
	p

	Healthcare sector costs
	
	
	
	
	
	
	
	
	

	  Total Outpatient
	-0.0001
	0.0004
	0.75
	-0.0005
	0.0002
	0.03
	-0.0005
	0.0002
	0.03

	        General practitioner 
	-0.004
	0.002
	0.02
	-0.003
	0.001
	0.01
	-0.003
	0.001
	0.01

	        Medical specialist 
	-0.0005
	0.0009
	0.59
	-0.001
	0.0006
	0.01
	-0.001
	0.0006
	0.01

	        Paramedical
	-5.89X107
	0.0007
	0.99
	-0.0004
	0.004
	0.33
	-0.0005
	0.0004
	0.28

	        Mental health care         
	-0.006
	0.005
	0.20
	-0.001
	0.003
	0.62
	-0.002
	0.003
	0.55

	        Alternative worker 
	0.0002
	0.0007
	0.74
	-0.0002
	0.0004
	0.69
	-0.0001
	0.0004
	0.73

	  Total Inpatient
	0.00002
	0.0001
	0.8
	-0.00002
	0.00007
	0.73
	-0.00003
	0.00007
	0.7

	        Psychiatric hospital 
	-
	-
	-
	-
	-
	-
	-
	-
	-

	        Hospital 
	0.00002
	0.0001
	0.84
	-0.00002
	0.00007
	0.72
	-0.00003
	0.00007
	0.68

	        Nursing home 
	0.0005
	0.001
	0.6
	-4.28X108
	0.0006
	1
	-0.00004
	0.0006
	0.94

	        Rehabilitation center
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Treatment
Other care
	0.00003
0.002
	0.0002
0.002
	0.87
0.23
	0.00002
0.0006
	0.0001
0.001
	0.86
0.57
	0.00002
0.0006
	0.0001
0.001
	0.82
0.58

	Total healthcare sect cost
	0.00002
	0.00009
	0.79
	-0.00003
	0.00005
	0.54
	-0.00003
	0.00005
	0.53

	
	
	
	
	
	
	
	
	
	

	Patient and family costs
	
	
	
	
	
	
	
	
	

	  Travel expenses 
	-0.002
	0.004
	0.54
	-0.002
	0.002
	0.41
	-0.002
	0.002
	0.42

	  Informal care 
	-0.002
	0.0006
	0.00
	-0.0005
	0.0004
	0.21
	-0.0005
	0.0004
	0.21

	Total patient&family cost
	-0.002
	0.0006
	0.00
	-0.0005
	0.0004
	0.17
	-0.0005
	0.0004
	0.17

	
	
	
	
	
	
	
	
	
	

	Costs in other sectors
Total costs other sectors
	
-
	
-

	
-
	
-
	
-
	
-
	
-
	
-
	
-

	Total societal costs
	-0.000015
	0.00008
	0.85
	-0.00004
	0.00005
	0.37
	-0.00004
	0.00005
	0.37


*Model 1: Age and sex included as covariates
[bookmark: _Toc87019338]* Model 2: Age, Sex, Number of comorbid conditions (0, 1, ≥2), chemotherapy (yes/no) and moderate to vigorous physical activity (hours/week) included as covariates
Nb.We tested the necessity to add a random intercept for each subject in the model. The log-restricted likelihood values indicated us that the model did not improve with the addition of a random intercept for subjects. 


Table 7. Longitudinal association between two-year costs and MUAC- Results of mixed-model regression analyses (FSA, n=343)
	
	Crude model
	Model 1
	Model 2

	
	β
	SE
	p
	β
	SE
	p
	β
	SE
	p

	Healthcare sector costs
	
	
	
	
	
	
	
	
	

	  Total Outpatient
	0.003
	0.001
	0.01
	0.002
	0.001
	0.02
	0.002
	0.002
	0.11

	        General practitioner 
	0.004
	0.005
	0.39
	0.005
	0.005
	0.27
	0.001
	0.005
	0.8

	        Medical specialist 
	0.003
	0.003
	0.25
	0.003
	0.003
	0.33
	0.002
	0.003
	0.48

	        Paramedical
	0.003
	0.002
	0.14
	0.003
	0.002
	0.18
	0.002
	0.002
	0.37

	        Mental health care         
	-0.006
	0.013
	0.63
	-0.005
	0.013
	0.71
	0.003
	0.013
	0.81

	        Alternative worker 
	0.002
	0.002
	0.30
	0.002
	0.002
	0.45
	0.0006
	0.002
	0.76

	  Total Inpatient
	-0.0004
	0.0003
	0.16
	-0.0005
	0.0003
	0.14
	-0.0005
	0.0003
	0.16

	        Psychiatric hospital 
	-
	-
	-
	-
	-
	-
	-
	-
	-

	        Hospital 
	-0.0005
	0.0003
	0.16
	-0.005
	0.0003
	0.13
	-0.0004
	0.0003
	0.15

	        Nursing home 
	-0.0006
	0.003
	0.82
	-0.0009
	0.003
	0.74
	-0.0005
	0.003
	0.87

	        Rehabilitation center
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Treatment
Other care
	0.0004
0.008
	0.0005
0.005
	0.42
0.08
	0.0004
0.007
	0.0005
0.005
	0.49
0.14
	0.0002
0.006
	0.0005
0.005
	0.68
0.16

	Total healthcare sect cost
	-9.13X10-6
	0.002
	0.97
	-0.00006
	0.0002
	0.8
	-0.0001
	0.0002
	0.63

	
	
	
	
	
	
	
	
	
	

	Patient and family costs
	
	
	
	
	
	
	
	
	

	  Travel expenses 
	-0.013
	0.01
	0.28
	-0.01
	0.012
	0.32
	-0.013
	0.011
	0.23

	  Informal care 
	-0.0001
	0.002
	0.95
	0.0015
	0.002
	0.43
	0.0009
	0.002
	0.61

	Total patient&family cost
	-0.0004
	0.002
	0.82
	0.001
	0.002
	0.54
	0.0006
	0.002
	0.75

	
	
	
	
	
	
	
	
	
	

	Costs in other sectors
Total costs other sectors
	
-
	
-

	
-
	
-
	
-
	
-
	
-
	
-
	
-

	Total societal costs
	-0.00007
	0.0002
	0.76
	-0.00009
	0.0002
	0.67
	-0.0001
	0.0002
	0.49


*Model 1: Age and sex included as covariates
* Model 2: Age, Sex, Number of comorbid conditions (0, 1, ≥2), chemotherapy (yes/no) and moderate to vigorous physical activity (hours/week) included as covariates
Nb.1. We tested the necessity to add a random intercept for each subject in the model. The log-restricted likelihood values indicated us that the model did not improve with the addition of a random intercept for subjects. 


