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Creation of the study dataset
Identification of people living with hemophilia (PWH cohort)
PWH were identified in the Canadian Bleeding Disorders Registry (CBDR). For these individuals, the following information were given to ICES for matching into their database: given name, family name, birth date, and healthcare identifier (HIP) as inputted by the hemophilia treatment center (HTC) [potentially the Ontario Health Insurance Plan (OHIP) number]. If no identifier was recorded in the HIP field, we provided ICES with what was recorded in the medical record number (MRN) field as “possible but unlikely OHIP number”. If both of those fields were blank in CBDR, no potential OHIP number was supplied. The eligible participants were subsequently identified through the ICES Registered Persons Database (RPDB).  Participants were excluded if they had an invalid ICES number (IKN), as this number is instrumental to linking records across datasets, or if the record did not contain a variable for sex. The process started with 1,472 individuals. Excluded those with invalid ICES key number (IKN) and missing sex in Registered Persons Database (RPDB). Set end of follow-up as minimum of: death date, end of OHIP eligibility date, or 31mar2018 +/- random 14 days. Exclude those who died before 01apr1993. 1,085 individuals remaining. Removed 5 records that resulted in small cell counts (1080 IKNs remaining).
Creating control cohort and matching to PWH cohort
Pulled all individuals in RPDB with the same birth year as those in the PWH cohort and excluded individuals who are in the PWH cohort (18,266,458 remaining).
Records were excluded if the individual had passed away before March 1993, if they had received a cancer diagnosis before April 1, 1992, resulting in 18,119, 643 remaining records.
A 20% random sample was run to match with the PWH cohort using %sampling macro. This resulted in 3.606,767 records available to be matched with the PWH cohort. The control cohort was matched with the PWH cohort, based on sex and birth year at a ratio of 20 to 1 matched on sex and birth year, 1 case to 20 controls, using the Greedy method.
Only kept death dates that are up to March 31, 2018 – if a death date was greater than this date, then set it to missing.
Got length of follow-up, which was the minimum of: death date, end of OHIP eligibility date, or 31mar2018 +/- random 14 days.
Set indexdate as bdate for the control.
Cleaning and encrypting the cohorts
For both the cohorts, the index date was defined as the earliest record of the person within the DAD (Discharge Abstract Database), SDS (Same Day Surgery), NACRS (National Ambulatory Care Reporting System), or OHIP (Ontario Health Insurance Plan) databases. All date variables were calculated based on this index date.
Personal identifier where encrypted.
Total number of potential eligible persons
There were 1080 cases. Every case was matched to 20 controls (no case was excluded).
There were a total of 3,606,766 eligible controls (20% sample from the original sample). There were 1080 cases, and matched to 20 controls, to give 21,600 controls matched – the rest of the controls were not matched.
Comorbidities:
Comorbidities were identified from the following ICES databases:
· OCR- Ontario cancer registry
· ODD- ICES derived cohort of Ontario Diabetes dataset
Link to ICES data dictionary: https://datadictionary.ices.on.ca/Applications/DataDictionary/Default.aspx

sTable 1: variables classification, measurement, and sources.
	Variable
	Definition/classification
	Source
	Only PWH

	Age (year)
	Classified in <7, 7-16, 17-26, 27-36, 37-46, 47-56, 57-66, 67-76, 76+, as provided by ICES, for privacy concerns.
	ICES
	No

	Sex at birth
	Male/Female
	ICES
	No

	CCI
	Based on ICD-10 codes, ranging from 0 to 17.
	ICES
	No

	CHF
	Presence of ICD-10 I500, I501, and/or I509.
	ICES
	No

	COPD
	ICD-10 J41, J42, J43, and/or J44.
	ICES
	No

	Diabetes
	ICD-10 E10, E11, E13, E14, O10-O16, O21-O95, O98, O99, Z37.
	ICES
	No

	Hemophilia type
	A/B
	CBDR
	Yes

	Hemophilia severity
	Mild (plasma FVIII or FIX levels >0.05 to < 0.40 IU/mL)
Moderate (0.01-0.05 IU/mL)
Severe (< 0.01 IU/mL)
	CBDR
	Yes

	Inhibitor status
	No inhibitor vs current or history of inhibitor
	CBDR
	Yes

	Fracture
	ICD-10 M48.4, M80.0-M84.4, M90.7, M96.6, S02.0-S02.9, S12.0-S12.9, S22.0-S22.9, S32.0-S32.8, S42.0-S42.9, S52.0-S52.9, S62.0-S62.8, S72.0-S72.9; S82.0-S82.9 S92.0-S92.9; T02.1-T02.9; T14.2; T90.2, and/or T91.1-T91.2
	ICES
	No

	Death
	Yes/No
	ICES
	No


ICD: International Classification of Diseases, 10th edition, ICES: Institute for Clinical Evaluative Sciences; CCI: Charlson Comorbidity Index; CHF: cardiac heart failure; COPD: chronic obstructive pulmonary disease; PWH: people leaving with hemophilia.


sTable 2: Comparison of demographic characteristics, disease severity and type, inhibitor status, and comorbidities between patients with and without fractures in the hemophilia population.
	
	Fracture
	No Fracture

	N (%)
	94
	986

	 Age (year)
	
	

	  < 27
	23 (24.5)
	331 (33.6)

	  27-36
	24 (25.5)
	186 (18.9)

	  37-46
	11 (11.7)
	150 (15.2)

	  47-56
	8 (8.5)
	120 (12.2)

	  57-66
	12 (12.8)
	94 (9.5)

	  66+
	16 (17.0)
	105 (10.6)

	Hemophilia type
	
	

	  A
	68 (72.3)
	751 (76.2)

	  B
	26 (27.7)
	235 (23.8)

	Severity
	
	

	  Mild
	42 (44.7)
	476 (48.3)

	  Moderate
	20 (21.3)
	190 (19.3)

	  Severe
	31 (33.0)
	313 (31.7)

	Inhibitor status
	
	

	  No inhibitor
	37 (39.4)
	383 (38.8)

	  Inhibitor
	7 (7.4)
	34 (3.4)

	Comorbidities
	
	

	  Charlson Index, mean ± SD, n
	0.4 ± 1.3, 93
	0.4 ± 1.2, 843

	  CHF
	6 (6.4)
	17 (1.7)

	  COPD
	9 (9.6)
	54 (5.5)

	  Diabetes
	7 (7.4)
	86 (8.7)

	  HCV
	15 (16.0)
	173 (17.5)


CCI: Charlson Comorbidity Index; CHF: congestive heart failure; COPD: chronic obstructive pulmonary disease; HCV: hepatitis C virus; SD: standard deviation.

sTable 3: Comparison of demographic characteristics and comorbidities between patients with and without fractures in the control population.
	
	Fracture
	No Fracture

	N (%)
	1230
	20367

	 Age (year)
	
	

	  < 27
	231 (18.8)
	6849 (33.6)

	  27-36
	318 (25.9)
	3882 (19.1)

	  37-46
	176 (14.3)
	3044 (14.9)

	  47-56
	120 (9.8)
	2440 (12.0)

	  57-66
	136 (11.1)
	1983 (9.7)

	  66+
	249 (20.2)
	2169 (10.6)

	Comorbidities
	
	

	  Charlson Index, mean ± SD, n
	0.3 ± 0.9, 1196
	0.2 ± 0.8, 11242

	  CHF
	66 (5.4)
	365 (1.8)

	  COPD
	157 (12.8)
	945 (4.6)

	  Diabetes
	154 (12.5)
	1534 (7.5)

	Death
	151 (12.3)
	858 (4.2)


CCI: Charlson Comorbidity Index; CHF: congestive heart failure; COPD: chronic obstructive pulmonary disease; SD: standard deviation.

sTable 4: Missing data in PWH and controls
	[bookmark: IDX]
	PWH
	Controls

	N
	1080
	21597

	Missing data, n(%)
	
	

	  Charlson Index
	144 (13.3)
	9159 (42.4)

	  HCV
	6 (0.6)
	N/A

	  Hemophilia severity
	8 (0.7)
	N/A

	  Inhibitor status
	619 (57.3)
	N/A










sTable 5: Factors associated with fracture among patients with hemophilia in Ontario, 1993-2016
	Model 3: # observations 399,
# fracture 43
	Adjusted HR (95% CI)
	p-value

	Severity
	
	

	  Mild
	1
	

	  Moderate
	1.13 (0.47, 2.71)
	0.779

	  Severe
	1.46 (0.69, 3.08)
	0.318

	Inhibitor status
	
	

	  No inhibitor
	1
	

	  Current/ History of inhibitor
	2.33 (1.01, 5.35)
	0.047

	Charlson Index
	0.76 (0.53, 1.09)
	0.136


HR: hazard ratio

sTable 6: Factors associated with fracture among patients with hemophilia in Ontario, 1993-2016
	Model 8: # observations 928, # fractures 92
	Adjusted HR (95% CI)
	p-value

	Severity
	
	

	  Mild
	1
	

	  Moderate
	1.37 (0.79, 2.36)
	0.263

	  Severe
	1.96 (1.21, 3.18)
	0.006

	Charlson Index
	0.87 (0.71, 1.05)
	0.144


HR: hazard ratio

sFigure 1: Distribution of the Charlson comorbidity index (CCI) among people living with hemophilia and people with no bleeding disorder.
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