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Supplementary Table 1 Types of major surgeries
	Body system
	Major surgeries 

	Operations on the nervous system
	Incision and excision of central nervous system 

	
	Insertion, replacement, or removal of extracranial ventricular shunt

	
	Laminectomy; excision of intervertebral disc

	
	Insertion of catheter or spinal stimulator and injection into spinal canal

	
	Decompression of peripheral nerve

	
	Other non-OR or closed therapeutic nervous system procedures

	
	Other OR therapeutic nervous system procedures

	Operations on the urinary system
	Cystoscopy and other transurethral procedures

	
	Other OR therapeutic procedures of urinary tract

	
	Nephrotomy and nephrostomy

	
	Partial or complete nephrectomy

	
	Kidney transplant

	
	Genitourinary incontinence procedures

	
	Procedures on the urethra

	Operations on the male genital organ
	Transurethral resection of prostate

	
	Open prostatectomy

	
	Circumcision
	

	
	Other non-OR therapeutic procedures (male genital)

	
	Other OR therapeutic procedures (male genital)




	Body system
	Major surgeries 

	Operations on the female genital organs
	Unilateral and bilateral oophorectomy

	
	Repair of cystocele and rectocele; obliteration of vaginal vault

	
	Other OR therapeutic procedures (female organs)

	
	Other operations on ovary

	
	Ligation of fallopian tubes

	
	Other operations on fallopian tubes

	
	Abdominal and vaginal hysterectomy

	
	Other excision of cervix and uterus

	
	Abortion (termination of pregnancy)

	
	Dilatation and curettage; aspiration after delivery or abortion

	Obstetrical procedures
	Removal of ectopic pregnancy

	
	Cesarean section

	
	Other procedures to assist delivery

	
	Repair of current obstetric laceration

	
	Other therapeutic obstetrical procedures

	Operations on the musculoskeletal system
	Partial excision bone

	
	Amputation of lower extremity

	
	Spinal fusion
	

	
	Other therapeutic procedures on muscles and tendons

	
	Other OR therapeutic procedures on bone

	
	Other OR therapeutic procedures on joints

	
	Other OR therapeutic procedures on musculoskeletal system

	
	Bunionectomy or repair of toe deformities

	
	Treatment of fracture or dislocation

	
	Arthroscopy
	

	
	Division of joint capsule, ligament, or cartilage

	
	Excision of semilunar cartilage of knee 

	
	Arthroplasty
	

	Body system
	Major surgeries 

	Operations on the integumentary system
	Procedures on the breast

	
	Debridement of wound; infection or burn 

	
	Excision of skin lesion

	
	Skin graft 
	

	
	Other OR therapeutic procedures on the skin and breast

	
Miscellaneous diagnostic and therapeutic procedures
	Other organ transplantation

	
	Therapeutic radiology

	
	Other therapeutic procedures

	Operations on the endocrine system
	Partial or complete thyroidectomy 

	
	Diagnostic endocrine procedures 

	
	Other therapeutic endocrine procedures 

	Operations on the eye
	Corneal transplant 

	
	Glaucoma procedures 

	
	Lens and cataract procedures 

	
	Repair of retinal tear; detachment

	
	Destruction of lesion of retina and choroid 

	
	Other therapeutic procedures on the eyelids; conjunctiva; cornea 

	
	Other intraocular therapeutic procedures 

	
	Other extraocular muscle and orbit therapeutic procedures

	Operations on the ear
	Tympanoplasty 
	

	
	Myringotomy
	

	
	Mastoidectomy 

	
	Other therapeutic ear procedures 

	Operations on the nose, mouth, and pharynx
	Control of epistaxis 

	
	Plastic procedures on the nose

	
	Dental procedures

	
	Tonsillectomy and/or adenoidectomy 

	
	Other OR therapeutic procedures on the nose, mouth, and pharynx

	Body system
	Major surgeries 

	Operations on the respiratory system
	Temporary and permanent tracheostomy

	
	Lobectomy or pneumonectomy

	
	Other diagnostic procedures on the lung and bronchus

	
	Incision of pleura; thoracentesis; chest drainage

	
	Other OR therapeutic procedures on the respiratory system

	Operations on the cardiovascular system
	Heart valve procedures

	
	Aortic resection; replacement or anastomosis

	
	Varicose vein stripping; lower limb

	
	Peripheral vascular bypass

	
	Other vascular bypass and shunt; not heart

	
	Creation, revision, and removal of arteriovenous fistula or vessel-to-vessel cannula for dialysis

	
	Other OR procedures on vessels of the head and neck

	
	Embolectomy and endarterectomy of lower limbs

	
	Other OR procedures on vessels other than head and neck

	
	Coronary artery bypass graft

	
	Other diagnostic cardiovascular procedures

	
	Percutaneous transluminal coronary angioplasty

	
	Insertion, revision, replacement, or removal of cardiac pacemaker or cardioverter/defibrillator

	
	Other OR heart procedures

	
	Extracorporeal circulation auxiliary to open heart procedures

	
	Endarterectomy; vessel of the head and neck

	Operations on the hemic and lymphatic system
	Bone marrow transplant

	
	Procedures on the spleen

	
	Other therapeutic procedures; hemic and lymphatic system




	Body system
	Major surgeries 

	Operations on the digestive system
	Therapeutic procedures on the esophagus

	
	Colorectal resection

	
	Local excision of large intestine lesion (not endoscopic)

	
	Appendectomy
	

	
	Hemorrhoid procedures

	
	Endoscopic retrograde cannulation of the pancreas

	
	Cholecystectomy and common duct exploration

	
	Inguinal and femoral hernia repair

	
	Other hernia repair

	
	Exploratory laparotomy

	
	Excision; lysis of peritoneal adhesions 

	
	Other OR upper gastrointestinal therapeutic procedures 

	
	Other OR lower gastrointestinal therapeutic procedures 

	
	Temporary and permanent gastrostomy

	
	Other OR gastrointestinal therapeutic procedures

	
	Temporary and permanent colostomy

	
	Ileostomy and other enterostomy

	
	Partial and total gastrectomy

	
	Small bowel resection


Abbreviation: OR, operating room.
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Supplementary Table 2 ICD-9-CM and ICD-10-CM codes for the identification of comorbidities associated with VWD
	Comorbidity
	ICD-9-CM code
	ICD-10-CM code

	Anxiety
	300.0 Anxiety states
	F41 Other anxiety disorders

	Depression
	296.2 Major depressive disorder single episode
296.3 Major depressive disorder recurrent episode
298.0 Depressive type psychosis
300.4 Dysthymic disorder
309.1 Prolonged depressive reaction
311 Depressive disorder, not elsewhere classified
	F32 Major depressive disorder, single episode
F33 Major depressive disorder, recurrent
F34.1 Dysthymic disorder
F43.21 Adjustment disorder with depressed mood

	Obesity
	278.0 Overweight and obesity
	E66.9 Obesity, unspecified
E66.01 Morbid (severe) obesity due to excess calories
E66.2 Morbid (severe) obesity with alveolar hypoventilation
E66.3 Overweight

	Anemia
	285.9 Anemia, unspecified
	D64.9 Anemia, unspecified




	Comorbidity
	ICD-9-CM code
	ICD-10-CM code

	Fatigue
	780.7 Malaise and fatigue, including:
780.71 Chronic fatigue syndrome
780.72 Functional quadriplegia
780.79 Other malaise and fatigue 

	R53.82 Chronic fatigue, unspecified
R53.2 Functional quadriplegia
G93.3 Postviral fatigue syndrome
R53.1 Weakness
R53.81 Other malaise
R53.83 Other fatigue 


Abbreviations: ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification; VWD, von Willebrand disease.
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	CPT/HCPCS
	VWD cohort
(n = 2,972)
Patients, %
	Non-VWD cohort
(n = 2,972)
Patients, %

	CO Surgery Any Type Other Location
	70.8
	79.6

	CO Surgery Any Type Inpatient
	38.1
	26.2

	CO Surgery Musculoskeletal
	39.6
	37.1

		CO Surgery Musculoskeletal Other Location
	29.3
	31.3

		CO Surgery Musculoskeletal Inpatient
	12.3
	6.9

	CO Surgery Digestive
	25.0
	23.4

		CO Surgery Digestive Other Location
	16.3
	16.8

		CO Surgery Digestive Inpatient
	9.4
	6.8

	CO Surgery Integumentary
	8.6
	9.0

		CO Surgery Integumentary Other Location
	7.4
	8.0

		CO Surgery Integumentary Inpatient
	1.8
	1.4

	CO Surgery Nervous
	8.5
	6.0

		CO Surgery Nervous Other Location
	4.2
	3.9

		CO Surgery Nervous Inpatient
	4.5
	2.3

	CO Surgery Obstetrical
	7.7
	7.6

		CO Surgery Obstetrical Other Location
	1.5
	1.8

		CO Surgery Obstetrical Inpatient
	6.4
	6.0

	CO Surgery Female Genital
	7.0
	6.1

		CO Surgery Female Genital Other Location
	4.4
	4.5

		CO Surgery Female Genital Inpatient
	2.7
	1.5

	CO Surgery Cardiovascular
	6.2
	4.6

		CO Surgery Cardiovascular Other Location
	2.1
	2.4

		CO Surgery Cardiovascular Inpatient
	4.3
	2.4

	CO Surgery Eye
	6.1
	8.1

		CO Surgery Eye Other Location
	5.9
	8.1

		CO Surgery Eye Inpatient
	0.4
	<0.1

	CO Surgery Nose Mouth Pharynx
	4.5
	3.5

		CO Surgery Nose Mouth Pharynx Other Location
	2.7
	3.3

		CO Surgery Nose Mouth Pharynx Inpatient
	1.9
	0.2




	CPT/HCPCS
	VWD cohort
(n = 2,972)
Patients, %
	Non-VWD cohort
(n = 2,972)
Patients, %

	CO Surgery Respiratory
	4.1
	3.0

		CO Surgery Respiratory Other Location
	2.8
	2.3

		CO Surgery Respiratory Inpatient
	1.4
	0.7

	CO Surgery Urinary
	3.4
	2.7

		CO Surgery Urinary Other Location
	1.9
	1.7

		CO Surgery Urinary Inpatient
	1.6
	1.1

	CO Surgery Dental
	1.5
	2.5

		CO Surgery Dental Other Location
	1.4
	2.5

		CO Surgery Dental Inpatient
	<0.1
	0

		CO Surgery Dental Other Location Outpatient
	1.3
	2.5

	CO Surgery Hemic and Lymphatic
	2.1
	2.4

		CO Surgery Hemic and Lymphatic Other Location
	1.0
	1.4

		CO Surgery Hemic and Lymphatic Inpatient
	1.1
	1.0

	CO Surgery Endocrine
	1.9
	1.7

		CO Surgery Endocrine Other Location
	1.1
	1.1

		CO Surgery Endocrine Inpatient
	0.7
	0.6

	CO Surgery Ear
	1.4
	0.7

		CO Surgery Ear Other Location
	1.0
	0.7

		CO Surgery Ear Inpatient
	0.4
	<0.1

	CO Surgery Male Genital
	1.3
	1.9

		CO Surgery Male Genital Other Location Temporary
	0.9
	1.5

		CO Surgery Male Genital Inpatient
	0.4
	0.5

	CO Surgery Miscellaneous
	0.2
	0.1

		CO Surgery Miscellaneous Other Location
	<0.1
	<0.1

		CO Surgery Miscellaneous Inpatient
	0.2
	0.1


Abbreviations: CPT, Current Procedural Terminology; HCPCS, Healthcare Common Procedure Coding System; VWD, von Willebrand disease. 
