Behaviour clusters in childhood cancer survivors


Clustering of health behaviours in adult survivors of childhood cancer and the general population - Supplementary material
Supplementary Figure 1: Participants of the Swiss Childhood Cancer Survivor Study included in this analysis 



Supplementary Table 1: The probabilities (%) of health behaviours given the allocation to each of the three behaviour groups (results of the 3-class model)
	 
	 
	Group C1                  
	 
	Group C2                            
	 
	Group C3                  

	 
	Mixing probability
	51.7
	
	30.1
	
	18.2

	Smoking cigarettes
	
	
	
	
	

	
	No
	86.3
	
	71.1
	
	0.7

	
	up to 9 a day
	6.7
	
	20.7
	
	34.4

	
	10-19 a day
	4.1
	
	6.1
	
	34.3

	
	1 pack or more a day
	2.9
	
	2.1
	
	30.6

	Marihuana consumption
	
	
	
	
	

	
	Never
	84.9
	
	47.1
	
	11.8

	
	Previously
	11.9
	
	46.5
	
	54.6

	
	Currently
	0.0
	
	4.9
	
	33.6

	Alcohol consumption
	
	
	
	
	

	
	No
	21.7
	
	0.0
	
	6.3

	
	Yes
	78.3
	
	100.0
	
	93.7

	Frequency of alcohol consumption
	
	
	
	
	

	
	Rarely
	65.0
	
	4.1
	
	26.1

	
	1 drink 1-2 times a week
	30.3
	
	67.9
	
	44.5

	
	1 drink >2 times a week
	2.6
	
	21.9
	
	15.0

	
	1 drink a day or more
	2.0
	
	6.1
	
	14.5

	Binge drinking
	
	
	
	
	

	
	No binge
	89.4
	
	6.1
	
	44.0

	
	<1 per month
	10.2
	
	19.5
	
	25.4

	
	1 per month or more
	0.4
	
	55.1
	
	30.6

	Fitness, gym or sports
	
	
	
	
	

	
	No
	37.7
	
	22.1
	
	48.1

	
	Low to moderately intense
	29.8
	
	30.1
	
	24.3

	
	Quite intense
	21.8
	
	35.0
	
	17.2

	
	Very intense
	10.7
	
	12.7
	
	10.4

	Vegetable and fruit consumption
	
	
	
	
	

	
	None
	5.2
	
	6.5
	
	15.2

	
	Vegetables or fruit
	17.4
	
	19.7
	
	33.0

	
	Vegetables and fruit
	77.4
	
	73.8
	
	51.8

	Sun protection
	
	
	
	
	

	
	No
	14.8
	
	15.6
	
	29.6

	
	Yes
	85.2
	
	84.4
	
	70.4

	Skin examination
	
	
	
	
	

	
	Never
	62.4
	
	56.3
	
	60.9

	
	Yes, before last year
	27.1
	
	33.1
	
	30.8

	 
	Yes, in the last year
	10.6
	 
	10.6
	 
	8.4


Supplementary Table 2: The probabilities (%) of health behaviours given the allocation to each of the four behaviour groups (results of the 4-class model)
	 
	 
	Cluster D1       "Risk-avoiding" 
	 
	Cluster D2                            "Moderate drinking"
	 
	Cluster D3                       "Risk-taking"
	 
	Cluster D4
                                                "Smoking"

	 
	Mixing probability
	41.1
	
	30.5
	
	15.1
	
	13.3

	Smoking cigarettes
	
	
	
	
	
	
	

	
	No
	98.5
	
	72.9
	
	14.0
	
	10.1

	
	up to 9 a day
	1.5
	
	20.1
	
	29.8
	
	35.1

	
	10-19 a day
	0.0
	
	5.7
	
	29.4
	
	30.3

	
	1 pack or more a day
	0.0
	
	1.3
	
	26.8
	
	24.4

	Marihuana consumption
	
	
	
	
	
	
	

	
	Never
	88.7
	
	51.9
	
	13.4
	
	44.9

	
	Previously
	11.2
	
	42.3
	
	48.7
	
	41.7

	
	Currently
	0.1
	
	5.8
	
	37.9
	
	13.4

	Alcohol consumption
	
	
	
	
	
	
	

	
	No
	23.3
	
	0.0
	
	0.0
	
	21.1

	
	Yes
	76.7
	
	100.0
	
	100.0
	
	78.9

	Frequency of alcohol consumption
	
	
	
	
	
	
	

	
	Rarely
	67.6
	
	7.4
	
	5.8
	
	72.2

	
	1 drink 1-2 times a week
	27.5
	
	69.6
	
	51.2
	
	25.0

	
	1 drink >2 times a week
	2.4
	
	19.1
	
	23.6
	
	0.3

	
	1 drink a day or more
	2.4
	
	3.8
	
	19.4
	
	2.5

	Binge drinking
	
	
	
	
	
	
	

	
	No binge
	90.0
	
	28.6
	
	16.4
	
	95.2

	
	<1 per month
	9.6
	
	52.0
	
	37.2
	
	4.8

	
	1 per month or more
	0.4
	
	19.4
	
	46.3
	
	0.0

	Fitness, gym or sports
	
	
	
	
	
	
	

	
	No
	36.3
	
	21.8
	
	41.4
	
	53.2

	
	Low to moderately intense
	30.3
	
	30.9
	
	24.8
	
	24.5

	
	Quite intense
	22.5
	
	34.8
	
	20.9
	
	14.4

	
	Very intense
	10.9
	
	12.4
	
	12.9
	
	7.9

	Vegetable and fruit consumption
	
	
	
	
	
	
	

	
	None
	4.4
	
	5.7
	
	14.3
	
	12.7

	
	Vegetables or fruit
	15.7
	
	18.5
	
	30.7
	
	31.4

	
	Vegetables and fruit
	79.9
	
	75.8
	
	55.0
	
	55.9

	Sun protection
	
	
	
	
	
	
	

	
	No
	13.6
	
	13.4
	
	29.6
	
	27.0

	
	Yes
	86.4
	
	86.6
	
	70.4
	
	73.0

	Skin examination
	
	
	
	
	
	
	

	
	Never
	10.4
	
	11.1
	
	6.6
	
	11.4

	
	Yes, before last year
	27.3
	
	33.5
	
	32.4
	
	24.5

	 
	Yes, in the last year
	62.4
	 
	55.4
	 
	61.0
	 
	64.1


Supplementary Table 3: Socio-demographic and clinical characteristics of health behaviour clusters in survivors and controls (univariable multinomial logistic regression models)
	
	
	Survivors
	
	Controls

	
	Cluster D2
	Cluster D3
	Cluster D4
	
	
	Cluster D2
	Cluster D3
	Cluster D4
	

	Socio-demographic characteristics
	“Moderate drinking” (n=327)
	“Risk-taking” (n=114)
	“Smoking” (n=42)
	
	
	“Moderate drinking” (n=470)
	“Risk-taking” (n=202)
	“Smoking” (n=261)
	

	
	
	OR*
	95% CI
	OR*
	95% CI
	OR*
	95% CI
	P-value
	
	OR*
	95% CI
	OR*
	95% CI
	OR*
	95% CI
	P-value

	Age
	
	
	
	
	
	
	0.398
	
	
	
	
	
	
	
	0.006

	
	20-25 years
	1.00
	
	1.00
	
	1.00
	
	
	
	1.00
	
	1.00
	
	1.00
	
	

	
	26-30 years
	1.26
	0.89-1.78
	1.06
	0.66-1.70
	1.11
	0.52-2.38
	
	
	0.92
	0.71-1.20
	0.70
	0.49-1.00
	0.78
	0.57-1.07
	

	
	31-35 years
	1.17
	0.79-1.74
	0.66
	0.36-1.22
	1.54
	0.70-3.39
	
	
	0.79
	0.58-1.07
	0.48
	0.31-0.75
	0.54
	0.37-0.80
	

	Gender
	
	
	
	
	
	
	<0.001
	
	
	
	
	
	
	
	<0.001

	
	Male
	1.00
	
	1.00
	
	1.00
	
	
	
	1.00
	
	1.00
	
	1.00
	
	

	
	Female
	0.34
	0.25-0.47
	0.19
	0.12-0.31
	0.35
	0.18-0.67
	
	
	0.32
	0.25-0.40
	0.20
	0.14-0.29
	0.60
	0.45-0.80
	

	Language
	
	
	
	
	
	
	0.332
	
	
	
	
	
	
	
	0.023

	
	German
	1.00
	
	1.00
	
	1.00
	
	
	
	1.00
	
	1.00
	
	1.00
	
	

	
	French/ Italian
	1.10
	0.77-1.57
	1.56
	0.97-2.49
	1.25
	0.60-2.59
	
	
	0.83
	0.63-1.10
	1.27
	0.90-1.81
	1.35
	0.99-1.86
	

	Marital status
	
	
	
	
	
	
	0.764
	
	
	
	
	
	
	
	<0.001

	
	Single, divorced or widowed
	1.00
	
	1.00
	
	1.00
	
	
	
	1.00
	
	1.00
	
	1.00
	
	

	
	Married
	0.72
	0.45-1.17
	0.79
	0.40-1.55
	0.89
	0.33-2.38
	
	
	0.49
	0.37-0.65
	0.15
	0.09-0.27
	0.65
	0.47-0.90
	

	Education
	
	
	
	
	
	
	0.002
	
	
	
	
	
	
	
	<0.001

	
	Compulsory schooling
	2.92
	1.50-5.68
	1.39
	0.65-2.98
	0.85
	0.34-2.12
	
	
	2.88
	1.26-6.59
	1.51
	0.65-3.48
	0.77
	0.43-1.37
	

	
	Vocational training
	1.00
	
	1.00
	
	1.00
	
	
	
	1.00
	
	1.00
	
	1.00
	
	

	
	Upper secondary†
	3.31
	1.69-6.48
	1.42
	0.65-3.09
	0.47
	0.17-1.32
	
	
	3.85
	1.66-8.90
	1.41
	0.59-3.35
	0.44
	0.23-0.83
	

	
	University 
	4.41
	1.94-10.0
	1.04
	0.34-3.25
	0.25
	0.03-2.15
	
	
	4.15
	1.75-9.86
	0.90
	0.35-2.37
	0.20
	0.09-0.47
	

	Income
	
	
	
	
	
	
	<0.001
	
	
	
	
	
	
	
	0.001

	
	Unemployed
	0.35
	0.22-0.56
	0.28
	0.13-0.62
	0.19
	0.04-0.82
	
	
	0.91
	0.41-2.02
	0.54
	0.16-1.87
	1.91
	0.90-4.04
	

	
	0-3000 CHF
	0.55
	0.38-0.79
	0.65
	0.40-1.07
	0.79
	0.39-1.61
	
	
	0.86
	0.66-1.11
	0.76
	0.54-1.07
	0.82
	0.60-1.12
	

	
	3001-6000 CHF
	1.00
	
	1.00
	
	1.00
	
	
	
	1.00
	
	1.00
	
	1.00
	
	

	
	> 6000 CHF
	2.85
	1.26-6.44
	2.44
	0.88-6.81
	1.40
	0.10-6.86
	
	
	1.28
	0.92-1.78
	0.55
	0.32-0.93
	0.52
	0.31-0.86
	

	Number of children
	
	
	
	
	
	
	0.128
	
	
	
	
	
	
	
	<0.001

	
	None
	1.00
	
	1.00
	
	1.00
	
	
	
	1.00
	
	1.00
	
	1.00
	
	

	
	One
	0.51
	0.28-0.93
	0.87
	0.41-1.83
	0.70
	0.20-2.39
	
	
	0.52
	0.35-0.77
	0.31
	0.16-0.60
	0.76
	0.48-1.20
	

	
	Two or more
	0.74
	0.37-1.47
	0.57
	0.19-1.72
	0.77
	0.17-3.42
	
	
	0.36
	0.24-0.56
	0.22
	0.11-0.46
	0.83
	0.54-1.27
	

	Migration background‡
	
	
	
	
	
	
	0.002
	
	
	
	
	
	
	
	<0.001

	
	No
	1.00
	
	1.00
	
	1.00
	
	
	
	1.00
	
	1.00
	
	1.00
	
	

	
	Yes
	0.72
	0.50-1.04
	0.75
	0.44-1.27
	2.59
	1.35-4.99
	
	
	0.84
	0.62-1.13
	0.89
	0.60-1.32
	2.39
	1.76-3.25
	

	Body mass index
	
	
	
	
	
	0.115
	
	
	
	
	
	
	
	
	0.152

	
	<25 kg/m2
	1.00
	
	1.00
	
	1.00
	
	
	
	1.00
	
	1.00
	
	1.00
	
	

	
	≥25 kg/m2
	0.88
	0.62-1.25
	1.27
	0.79-2.03
	0.39
	0.15-1.03
	
	
	0.91
	0.69-1.19
	0.78
	0.71-6.79
	0.97
	0.69-1.35
	

	Parent's education§
	
	
	
	
	
	
	0.055
	
	
	
	
	
	
	
	

	
	Compulsory schooling
	0.80
	0.45-1.43
	0.54
	0.22-1.36
	3.82
	1.55-9.45
	
	
	
	
	
	
	
	
	

	
	Vocational training
	1.00
	
	1.00
	
	1.00
	
	
	
	
	
	
	
	
	
	

	
	Higher secondary†
	1.17
	0.82-1.65
	0.92
	0.56-1.51
	1.53
	0.68-3.43
	
	
	
	
	
	
	
	
	

	
	University 
	1.52
	0.91-2.53
	1.40
	0.70-2.77
	0.79
	0.17-3.66
	
	
	
	
	
	
	
	
	

	Clinical factors
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Age at diagnosis
	
	
	
	
	
	
	0.215
	
	
	
	
	
	
	
	

	
	≤ 4 years
	1.00
	
	1.00
	
	1.00
	
	
	
	
	
	
	
	
	
	

	
	5-8 years
	1.44
	0.95-2.19
	1.16
	0.63-2.14
	1.65
	0.65-4.18
	
	
	
	
	
	
	
	
	

	
	9-12 years
	1.18
	0.77-1.81
	1.43
	0.79-2.59
	0.77
	0.25-2.39
	
	
	
	
	
	
	
	
	

	
	>12 years
	0.96
	0.63-1.45
	1.12
	0.63-2.00
	2.05
	0.87-4.81
	
	
	
	
	
	
	
	
	

	Diagnosis
	
	
	
	
	
	
	0.023
	
	
	
	
	
	
	
	

	
	Leukaemia
	1.00
	
	1.00
	
	1.00
	
	
	
	
	
	
	
	
	
	

	
	Lymphoma
	0.81
	0.52-1.25
	1.16
	0.66-2.03
	0.87
	0.34-2.24
	
	
	
	
	
	
	
	
	

	
	CNS tumour
	0.40
	0.24-0.68
	0.35
	0.16-0.80
	0.93
	0.36-2.39
	
	
	
	
	
	
	
	
	

	
	Other solid tumours║
	0.85
	0.59-1.22
	0.76
	0.45-1.27
	0.90
	0.41-1.97
	
	
	
	
	
	
	
	
	

	Therapy
	
	
	
	
	
	
	0.009
	
	
	
	
	
	
	
	

	
	Surgery only
	0.99
	0.57-1.71
	1.03
	0.51-2.12
	3.29
	1.18-9.20
	
	
	
	
	
	
	
	
	

	
	Chemotherapy but no radiotherapy
	1.00
	
	1.00
	
	1.00
	
	
	
	
	
	
	
	
	
	

	
	Any radiotherapy
	0.61
	0.43-0.86
	0.47
	0.28-0.78
	1.48
	0.65-3.37
	
	
	
	
	
	
	
	
	

	
	BMT
	0.74
	0.45-1.23
	0.49
	0.23-1.08
	2.92
	1.14-7.52
	
	
	
	
	
	
	
	
	

	Relapse
	
	
	
	
	
	
	0.003
	
	
	
	
	
	
	
	

	
	No
	1.00
	
	1.00
	
	1.00
	
	
	
	
	
	
	
	
	
	

	 
	Yes
	0.48
	0.31-0.75
	0.47
	0.24-0.91
	0.95
	0.42-2.14
	
	
	
	
	
	
	
	
	

	

	Abbreviations: CHF, Swiss Francs; CNS, Central Nervous System; BMT, Bone Marrow Transplantation

	* Reference group for ORs is the "Risk-avoiding" Cluster D1

	† Higher secondary education includes high school, teachers training colleges, technical colleges and higher vocational education

	‡ Does not have a Swiss passport or has received the Swiss passport after date of birth or parents originate from another country
§ The highest level of education of either father or mother

	║Includes neuroblastoma, retinoblastoma, Wilms tumour, liver tumour, germ cell tumour, epithelial neoplasms, malignant melanomas, unspecified malignant tumours and Langerhans cell histiocytosis



Supplementary Table 4: Determinants of health behaviour clusters in survivors only (adjusted multinomial logistic regression model)
	
	
	Cluster D1
	
	Cluster D2
	
	Cluster D3
	
	Cluster D4
	
	

	
	
	"Risk-avoiding"
	
	"Moderate drinking"
	
	"Risk-taking"
	
	"Smoking"
	
	

	
	
	(n=352)
	
	 (n=327)
	
	(n=114)
	
	(n=42)
	
	

	 
	 
	Reference
	 
	OR*
	95% CI
	 
	OR*
	95% CI
	 
	OR*
	95% CI
	 
	P-value†

	Gender
	
	
	
	
	
	
	
	
	
	
	
	

	
	Male
	1.00
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	<0.001

	
	Female
	
	
	0.32
	[0.23-0.44]
	
	0.17
	[0.10-0.27]
	
	0.33
	[0.17-0.66]
	
	

	Diagnosis
	
	
	
	
	
	
	
	
	
	
	
	

	
	Leukaemia
	1.00
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	0.029

	
	Lymphoma
	
	
	0.76
	[0.48-1.21]
	
	1.12
	[0.61-2.05]
	
	0.76
	[0.28-2.07]
	
	

	
	CNS tumour
	
	
	0.32
	[0.17-0.63]
	
	0.22
	[0.08-0.64]
	
	0.50
	[0.14-1.76]
	
	

	
	Other solid tumours‡ 
	
	
	0.81
	[0.54-1.20]
	
	0.68
	[0.38-1.22]
	
	0.89
	[0.37-2.15]
	
	

	Therapy
	
	
	
	
	
	
	
	
	
	
	
	

	
	Surgery only
	
	
	2.05
	[1.03-4.09]
	
	2.97
	[1.17-7.57]
	
	5.76
	[1.60-20.7]
	
	0.009

	
	Chemotherapy but no radiotherapy
	1.00
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	

	
	Any radiotherapy
	
	
	0.78
	[0.52-1.15]
	
	0.61
	[0.34-1.07]
	
	1.46
	[0.60-3.54]
	
	

	
	BMT
	
	
	0.89
	[0.52-1.55]
	
	0.55
	[0.24-1.27]
	
	3.45
	[1.25-9.51]
	
	

	Relapse
	
	
	
	
	
	
	
	
	
	
	
	

	
	No
	1.00
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	0.035

	
	Yes
	
	
	0.50
	[0.31-0.81]
	
	0.58
	[0.28-1.19]
	
	0.58
	[0.23-1.48]
	
	

	Migration background
	
	
	
	
	
	
	
	
	
	
	
	

	
	No
	1.00
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	0.012

	
	Yes
	
	
	0.71
	[0.48-1.07]
	
	0.73
	[0.41-1.30]
	
	2.41
	[1.16-4.98]
	
	

	Parent's education§
	
	
	
	
	
	
	
	
	
	
	
	

	
	Compulsory schooling
	
	
	0.92
	[0.50-1.71]
	
	0.68
	[0.25-1.80]
	
	2.81
	[1.07-7.42]
	
	0.218

	
	Vocational training
	1.00
	
	1.00
	
	
	1.00
	
	
	1.00
	
	
	

	
	Higher secondary║
	
	
	1.19
	[0.82-1.73]
	
	0.91
	[0.53-1.54]
	
	1.62
	[0.71-3.70]
	
	

	
	University 
	
	
	1.60
	[0.93-2.75]
	
	1.48
	[0.71-3.06]
	
	0.65
	[0.14-3.14]
	
	

	 

	Abbreviations: OR, Odds Ratio; CI, Confidence Interval; CNS, Central Nervous System; BMT, Bone Marrow Transplantation;

	* adjusted for all factors listed and age at survey. Reference group for ORs is the "Risk-avoiding" Cluster D1, e.g. the odds of belonging to Cluster 2 rather than to Cluster 1 [probability of Cluster 2/probability of Cluster D1] among females is 0.33 times that among males).

	† P-value from test of heterogeneity

	‡ Includes neuroblastoma, retinoblastoma, Wilms tumour, liver tumour, germ cell tumour, epithelial neoplasms, malignant melanomas, unspecified malignant tumours and Langerhans cell histiocytosis

	§ The highest level of education of either father or mother
║ Higher secondary education includes high school, teachers training colleges, technical colleges and higher vocational education


Swiss Childhood Cancer Survivor Study (≥20 years)


N=1699 








Contacted 


n=1497(88%) 





No valid address


n=202 








Refused


n=72 





No answer


n=268 





Responders aged 


20 to 35 years


n=860


n=861 





Survivors included in analysis


n=835





Missing information in migration background (matching variable) 


n=15





Not completed question on alcohol use n=10





Returned questionnaire n=1067 


(72% of those contacted) 





Answered an abridged questionnaire n=81 
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