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Supplementary Table 1. Variables of interest: values and definitions
	 Variable
	 Values
	 Definition

	 HOSPITAL ADMISSION

	 Sex
	 'Male', 'Female'
	 Patient sex at admission

	 Age
	Categorized as ‘≤18 years ‘, ’19 to 50 years’, ’51 to 65 years, ‘66 to 80 years, ‘>80 years

	Patient age at admission

	 ASA
	Categorized as ‘ASA I-II' and 'ASA III-IV '
	ASA classification at the time of intervention

	 Charlson index
	Categorized as ‘0’, ‘1’, ‘2-3’, ‘> 3’
	 Mortality risk based on comorbidities prior to admission

	 INTRINSIC RISK FACTORS

	 Number of Intrinsic Risk Factors (IRFs)
	Categorized as ‘0’, ‘≥ 1’
	Number of IRFs at the time of admission. Patient risk factors associated with the development of complications and adverse events include the following:
Kidney failure, diabetes mellitus, cardiovascular disease, chronic lung disease, immunodeficiency, active smoking, mobility disorders and sensory deficits, neutropenic neoplasia, cirrhosis, hypoalbuminemia, pressure ulcers, and obesity.
The definitions of these IRFs are found in the successive rows of this table.

	 Kidney failure
	 'Present' or 'Absent'
	Clinical diagnosis or creatinine value >1.7 mg/dl in a blood test prior to or on admission 

	 Diabetes mellitus
	 'Present' or 'Absent'
	Clinical diagnosis or blood glucose >145 mg/dl in a blood test on admission

	 Cardiovascular diseases
	 'Present' or 'Absent'
	Clinical diagnosis prior to admission

	 Chronic lung disease
	 'Present' or 'Absent'
	Clinical diagnosis prior to admission

	 Immunodeficiency
	 'Present' or 'Absent'
	Clinical diagnosis of primary or secondary immunodeficiency prior to admission

	 Active smoking
	 'Present' or 'Absent'
	Currently smoking on admission

	 Mobility disorders
	 'Present' or 'Absent'
	Mobility impairment prior to admission

	 Sensory deficits
	 'Present' or 'Absent'
	Sensory alterations prior to admission

	 Neutropenia
	 'Present' or 'Absent'
	Neutrophil count <1,000/mm3 in a blood test prior to or on admission 

	 Hypoalbuminemia
	 'Present' or 'Absent'
	Albumin level <3 g/dl in a blood test prior to or on admission 

	 Neoplasia
	 'Present' or 'Absent'
	Clinical diagnosis in the 5 years prior to admission

	 Obesity
	 'Present' or 'Absent'
	BMI<30 kg/m2

	 Pressure ulcers
	 'Present' or 'Absent'
	Clinical diagnosis prior to admission

	DISCHARGE

	 Destination upon discharge
	 'Death’, 'Another Hospital', 'Another Service', 'Primary Care', 'Specialties Center'
	Administrative destination of the patient's discharge

	 INTERVENTION

	Intervention type
	 'Urgent', 'Scheduled without hospitalization', 'Scheduled with hospitalization'
	Administrative nature of the intervention

	Intervention origin
	 'Hospitalization', 'Emergencies', 'Waiting list', 'Minor unscheduled surgeries'
	Administrative origin of the intervention

	Intervention shift
	 'Morning', 'Afternoon/Night'
	Shift in which the intervention took place

	Degree of contamination from surgery
	 'Clean', 'Clean-contaminated', 'Contaminated'
	Degree of bacterial contamination of the surgery.

	 OVERUSE

	 Overuse
	'Present' or 'Absent'
	Overuse according to the applied Choosing Wisely recommendations

	 COSTS

	 Costs of overuse
	 Numerical
	Expenses derived from hospitalization relate to the patient's stay, staff, facilities, medical supplies, and diagnostic and therapeutic procedures. For echocardiograms, unit costs were used
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 Supplementary Table 2. Patient and intervention characteristics for each procedure of interest
	
	Hallux valgus/hammer toe surgery(1)
	Cholecystectomy(2)
	Mohs Surgery(3)
	Echocardiograms after valve replacement(4)
	Use of perioperative opioids in pediatric patients(5)

	
	 n (%)
	 n (%)
	 n (%)
	 n (%)
	 n (%)

	 Sex

	 Female
	146 (88.0%)
	245 (61.3%)
	62 (56.4%)
	32 (36.0%)
	20 (15.4%)

	 Male
	20 (12.0%)
	155 (38.8%)
	48 (43.6%)
	57 (64.0%)
	110 (84.6%)

	 Age

	≤18 years
	3 (1.8%)
	2 (0.5%)
	0 (0.0%)
	0 (0.0%)
	130 (100%)

	19 to 50 years
	16 (9.6%)
	119 (29.8%)
	9 (8.2%)
	12 (13.5%)
	0 (0.0%)

	51 to 65 years
	64 (38.6%)
	115 (28.7%)
	20 (18.2%)
	25 (28.1%)
	0 (0.0%)

	66 to 80 years
	74 (44.6%)
	121 (30.2%)
	47 (42.7%)
	44 (49.4%)
	0 (0.0%)

	>80 years
	9 (5.4%)
	43 (10.8%)
	34 (30.9%)
	8 (9.0%)
	0 (0.0%)

	ASA grade(6)

	 I to II
	148 (89.2%)
	317 (79.2%)
	66 (65.3%)
	9 (10.1%)
	127 (100%)

	 III to IV
	18 (10.8%)
	83 (20.8%)
	35 (34.7%)
	80 (89.9%)
	0 (0.0%)

	 IRFs

	0
	73 (44.0%)
	133 (33.2%)
	0 (0.0%)
	0 (0.0%)
	106 (81.5%)

	≥ 1
	9 (5.4%)
	267 (66.8%)
	110(100%)
	89 (100%)
	24(18.5%)

	 Charlson index

	 0
	80 (19.7%)
	190 (46.8%)
	4 (1.0%)
	16 (3.9%)
	116 (28.6%)

	1
	42 (22.1%)
	110 (57.9%)
	0 (0.0%)
	25 (13.2%)
	13 (6.8%)

	2 to 3
	44 (26.5%)
	79 (19.8%)
	74 (67.3%)
	39 (43.8%)
	1 (0.8%)

	≥ 3
	0 (0.0%)
	21 (5.2%)
	32 (29.1%)
	9 (10.1%)
	0 (0.0%)

	 Intervention type

	 Scheduled with hospitalization
	0 (0.0%)
	31 (7.8%)
	0 (0.0%)
	12 (13.5%)
	1 (0.8%)

	 Scheduled without hospitalization
	50 (30.1%)
	369 (92.2%)
	0 (0.0%)
	77 (86.5%)
	1 (0.8%)

	 Urgent
	116 (69.9%)
	0 (0.0%)
	110 (100%)
	0 (0.0%)
	128 (98.5%)

	 Intervention shift

	 Morning
	119 (71.7%)
	204 (51.0%)
	110 (100%)
	84 (94.4%)
	130 (100%)

	 Afternoon/Night
	47 (28.3%)
	196 (49.0%)
	0 (0.0%)
	5 (5.6%)
	0 (0.0%)

	 Overuse
	
	
	
	
	

	 No
	140 (84.3%)
	392 (98.0%)
	110 (100%)
	36 (40.4%)
	130 (100%)

	 Yes
	26 (15.7%)
	8 (2.0%)
	0 (0.0%)
	53 (59.6%)
	0 (0.0%)

	 Total
	166 (100%)
	400 (100%)
	110 (100%)
	89 (100%)
	130 (100%)

	 n: sample. 95% CI: 95% confidence interval. (1) Choosing Wisely recommendation applied to determine overuse: Don't undergo surgery for a bunion or hammertoes without symptoms.
 (2) Choosing Wisely recommendation applied to determine overuse: Avoid routine cholecystectomy for patients with asymptomatic cholelithiasis (3) Choosing Wisely recommendation applied to determine overuse: Do not treat uncomplicated, nonmelanoma skin cancer less than 1 cm in size on the trunk and extremities with Mohs micrographic surgery. (4) Choosing Wisely recommendation applied to determine overuse: Do not perform a routine predischarge echocardiogram after cardiac valve replacement surgery. (5) Choosing Wisely recommendation applied to determine overuse: Reduce post-operative opioid requirements in paediatric patients by administering acetaminophen and/or non-steroidal anti-inflammatory medications in the perioperative period. (6) 12 records had missing data (9 Mohs surgery records and 3 pediatric interventions)



 Supplementary Table 3. Degree of overuse according to the patients and the intervention characteristics by the procedure of interest
	
	 Hallux Valgus/ Hammer Toe Surgery(1)
	 Cholecystectomies(2)
	 Echocardiograms after valve replacement(3)

	
	 n (%)
	95% CI
	 p
	 n (%)
	95% CI
	 p
	 n (%)
	95% CI
	 p

	 Sex
	0.5
	
	
	0.7
	
	
	0.4

	 Female
	22 (15.1%)
	9.9 to 22.1
	
	4 (1.6%)
	0.5 to 4.4
	
	21 (65.6%)
	46.8 to 80.8
	

	 Male
	4 (20.0%)
	6.6 to 44.3
	
	4 (2.6%)
	0.8 to 6.9
	
	32 (56.1%)
	42.4 to 69.0
	

	 Age
	0.8
	
	
	0.5
	
	
	0.7

	≤18 years
	0 (0.0%)
	0.0 to 69.1
	
	0 (0.0%)
	0.0 to 80.2
	
	 -
	
	

	19 to 50 years
	2 (12.5%)
	1.8 to 34.5
	
	1 (0.8%)
	0.4 to 5.2
	
	9 (75.0%)
	42.8 to 93.3
	

	51 to 65 years
	8 (12.5%)
	5.9 to 23.7
	
	4 (3.5%)
	1.1 to 9.2
	
	14 (56.0%)
	35.3 to 75.0
	

	66 to 80 years
	15 (20.3%)
	12.2 to 31.5
	
	2 (1.7%)
	0.3 to 6.4
	
	25 (56.8%)
	41.1 to 71.3
	

	>80 years
	1 (11.1%)
	0.6 to 49.3
	
	1 (2.3%)
	0.1 to 13.8
	
	5 (62.5%)
	25.9 to 89.8
	

	 ASA grade
	
	
	0.2
	
	
	0.061
	
	
	0.3

	 I to II
	21 (14.2%)
	9.2 to 21.1
	
	4 (1.3%)
	0.4 to 3.4
	
	7 (77.8%)
	40.2 to 96.1
	

	 III to IV
	5 (27.8%)
	10.7 to 53.6
	
	4 (4.8%)
	1.6 to 12.5
	
	46 (57.5%)
	46.0 to 68.3
	

	 IRFs
	0.7
	
	
	0.06
	
	
	

	0
	10 (13.7%)
	7.1 to 24.2
	
	0 (0.0%)
	0.0 to 3.5
	
	0 (0.0%)
	0.0 to 3.5
	

	≥ 1
	16 (17.2%)
	10.4 to 26.7
	
	8 (3.0%)
	1.4 to 6.0
	
	53 (59.6%)
	48.6 to 69.7
	

	 Charlson index
	0.9
	
	
	0.066
	
	
	0.8

	0
	12 (15.0%)
	8.3 to 25.1
	
	1 (0.5%)
	0.3 to 3.4
	
	9 (56.2%)
	30.6 to 79.2
	

	1
	6 (14.3%)
	5.9 to 29.2
	
	3 (2.7%)
	0.7 to 8.4
	
	17 (68.0%)
	46.4 to 84.3
	

	2 to 3
	8 (18.2%)
	8.7 to 33.2
	
	4 (5.1%)
	1.6 to 13.1
	
	22 (56.4%)
	39.8 to 71.8
	

	≥ 3
	 -
	
	
	0 (0.0%)
	0.0 to 19.2
	
	5 (55.6%)
	22.7 to 84.7
	

	Intervention type
	0.6
	
	
	0.5
	
	
	0.5

	 Scheduled with hospitalization
	 -
	
	
	1 (3.2%)
	0.2 to 18.5
	
	6 (50.0%)
	25.4 to 74.6
	

	 Scheduled without hospitalization
	9 (18.0%)
	95.0 to 31.9
	
	7 (1.9%)
	0.8 to 44.0
	
	47 (61.0%)
	49.2 to 71.7
	

	 Urgent
	17 (14.7%)
	91.0 to 22.7
	
	 -
	
	
	 -
	
	

	 Intervention shift
	0.8
	
	
	0.5
	
	
	0.4

	 Morning
	18 (15.1%)
	9.4 to 23.1
	
	3 (1.5%)
	0.4 to 4.6
	
	51 (60.7%)
	49.4 to 71.0
	

	 Afternoon/Night
	8 (17.0%)
	8.1 to 31.3
	
	5 (2.6%)
	0.9 to 6.2
	
	2 (40.0%)
	7.3 to 83.0
	

	 Total
	26 (15.7%)
	10.6 to 22.3
	
	8 (2.0%)
	0.9 to 4.1
	
	53 (59.6%)
	48.6 to 69.7
	

	 n: sample; 95% CI: 95% confidence intervals; P-value: Chi-square test (parametric) or Fisher's exact test (nonparametric); * p <0.05; ** p <0.01; *** p <0.001; (1) Choosing Wisely recommendation applied to determine overuse: Don't undergo surgery for a bunion or hammertoes without symptoms. (2) Choosing Wisely recommendation applied to determine overuse: Avoid routine cholecystectomy for patients with asymptomatic cholelithiasis. (3) Choosing Wisely recommendation applied to determine overuse: Do not perform a routine predischarge echocardiogram after cardiac valve replacement surgery


	

