	[bookmark: _GoBack]Table S4: Hospital Volume Thresholds and Outcomes in Studies of Primary Total Hip Arthroplasty (pTHA)

	
Study
	Hospital Volume Thresholds for pTHA
	Outcomes
	Significance
	Outcome Results
	OR/ RR/HR/Rate/Others [95% CI]

	
	Very Low
	Low 
	Medium
	High
	Very High
	
	
	
	

	Adelani, et al. (1)
	-
	1-36
	37-121
	122-275
	282-3703
	30-days Readmission
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
 
90-day Readmission
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	30-days Readmission
· NS
· NS
· NS
· Reference

90-day Readmission
· NS
· S (P <0.05)
· NS
· Reference
	
	30-days Readmission RR
· 1.01[0.90-1.14]
· 1.08 [0.99-1.18]
· 1.00 [0.93-1.09]
· Reference

90-day Readmission RR
· 1.07 [0.97-1.18]
· 1.10 [1.02-1.18]
· 1.01 [0.95-1.07]
· Reference

	Boas, et al. (2)
	-
	26-99
	>99
	>299
	>599
	Total Hospital Charges
· Low Volume Hospitals
· Very High Volume Hospitals
 
Surgical Site Infection
· Low Volume Hospitals
· Very High Volume Hospitals 
	Total Hospital Charges
· Reference
· S (P < .0001)

Surgical Site Infection
· Reference
· S (P=0.0030)
	Charges ($)
· 43,609.6
· 52,671.9

-
	-



Surgical Site Infection Adjusted Rate /100
· 1.26 (1.08-1.44)
· 0.68 (0.50-0.85)

	Camberlin, et al.(3)
	-
	<60
	60-110
	>110
	-
	90-day Short Term Complications
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	
· NS
· NS
· Reference
	Percentage
· 4.1
· 4.1
· 2.9
	Adjusted OR
· 0.98 (0.68, 1.43)
· 1.19 (0.87, 1.64)
· Reference

	Cossec, et al.
(4)
	-
	< 7
/ month
	7-15 
/ month
	> 15
/ month 
	-
	THA Revision
· Low Volume Hospitals
· Medium Volume Hospitals
· High Hospitals
	
· NS (P = 0.39)
· NS
· Reference
	
	Adjusted OR
· 1.11 (0.92-1.34)
· 1.07 (0.95- 1.22)
· Reference

	Doro, et al. (5)
	-
	1-40
	41-79
	80-139
	≥140
	Inpatient Mortality
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Prolonged Length of Stay
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Discharge to ECF
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	Inpatient Mortality
· NS (P =.003)
· NS (P =.096)
· NS (P =.328)
· Reference

Prolonged Length of Stay
· S (P <.001)
· NS (P =.002)
· S (P <.001)
· Reference

Discharge to ECF
· S (P <.001)
· NS (P =.002)
· S (P <.001)
· Reference
	Percentage
· 0.28
· 0.23
· 0.19
· 0.16

Percentage
· 24
· 17
· 14
· 14

Percentage
· 42
· 40
· 37
· 36
	Inpatient Mortality Adjusted OR
· 1.3 (0.79-2.03)
· 1.5 (0.94-2.28)
· 1.9 (1.23-2.78)
· Reference

Prolonged Length of Stay Adjusted OR
· 1.2 (1.11-1.21)
· 1.1 (1.03 -1.12)
· 0.9 (0.85- 0.93)
· Reference

Discharge to ECF Adjusted OR
· 0.9 (0.83 -0.93)
· 1.0 (0.90- 1.01)
· 0.9 (0.83 -0.93)
· Reference

	Dy, et al. (6)
	-
	<201
	201-400
	<400
	-
	Septic Revision
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 

Aseptic Revision
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	Septic Revision
· NS (P=0.342)
· NS (P=0.488)
· Reference

Aseptic Revision
· S (P=0.001)
· S (P=0.001)
· Reference
	-
	Septic Revision Adjusted HR
· 1.22 (0.81–1.84)
· 1.14 (0.75–1.74)
· Reference

Aseptic Revision Adjusted HR
· 1.33 (1.16–1.52) 
· 1.42 (1.24–1.64)
· Reference

	Espehaug, et al.(7)
	≤35

	36-52
	53-81 and 82-132
	133-213
	>213
	Revision Rate (Cemented)
· Very Low Volume Hospitals
· Low Volume Hospitals
· Low Med. Volume Hospitals
· High Med. Volume Hospitals
· High Volume Hospitals
· Very High Volume Hospitals

Revision Rate (Uncemented)
· Very Low Volume Hospitals
· Low Volume Hospitals
· Low Med. Volume Hospitals
· High Med. Volume Hospitals
· High Volume Hospitals
· Very High Volume Hospitals
	Revision Rate (Cemented)
· Reference
· NS=0.76
· NS=0.95
· NS=0.54
· NS=0.08
· NS=0.08

Revision Rate (Uncemented)
· Reference
· NS=0.02
· S (P=0.004)
· S (P=0.004)
· S (P=0.04)
· S (P<0.001)
	Percentage
· 3.8
· 3.8 
· 3.9 
· 3.9 
· 4.6 
· 5.1

Percentage
· 12.2
· 9.1  
· 8.1  
· 7.5
· 9.8 
· 5.0
	Revision Rate (Cemented) Adjusted RR
· Reference   
· 1.0 (0.82-1.32)
· 1.0 (0.79-1.25)
· 1.1 (0.85-1.35)
· 1.2 (0.98-1 59)
· 1.3 (0.97-1.82)

Revision Rate (Uncemented) Adjusted RR
· Reference
· 0.7 (0.48-0.94)
· 0.6 (0.42-0.85)
· 0.6 (0.41-0.84)
· 0.6 (0.38-0.97)
· 0.4 (0.28-0.66)

	Glassou, et al.(8)
	0-50
	51-100
	101-200
	201-300
	>300
	Cemented Revisions 0-1 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Cemented Revisions 1-2 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Cemented Revisions 2-5 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals



Cemented Revisions 5-10 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Cemented Revisions 10-15 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Uncemented Revisions 0-1 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Uncemented Revisions 1-2 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Uncemented Revisions 2-5 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Uncemented Revisions 5-10 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Uncemented Revisions 10-15 years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	Cemented Rev. 0-1 years
· Reference
· NS (P= 0.42)
· S (P=0.03)
· NS (P= 0.46)
· NS (P= 0.67)

Cemented Rev. 1-2 years
· Reference
· S (P= 0.00)
· S (P= 0.00)
· S (P= 0.03)
· S (P= 0.03)

Cemented Rev. 2-5 years
· Reference
· S (P= 0.00)
· S (P= 0.00)
· S (P= 0.00)
· S (P= 0.00)



Cemented Rev. 5-10 years
· Reference
· S (P= 0.01)
· S (P= 0.02)
· S (P= 0.02)
· S (P= 0.00)

Cemented Rev. 10-15 years
· Reference
· S (P= 0.02)
· S (P= 0.02)
· NS (P= 0.38)
· S (P= 0.00)

Uncemented Rev. 0-1 years
· Reference
· NS (P=0.65)
· NS (P=0.97)
· NS (P=0.50)
· NS (P=0.51)

Uncemented Rev. 1-2 years
· Reference
· NS (P=0.07)
· NS (P=0.09)
· NS (P=0.35)
· NS (P=0.31)

Uncemented Rev. 2-5 years
· Reference
· NS (P=0.92)
· NS (P=0.21)
· NS (P=0.05)
· NS (P=0.68)

Uncemented Rev. 5-10 years
· Reference
· NS (P=0.29)
· NS (P=0.17)
· NS (P=0.03)
· NS (P=0.78)

Uncemented Rev. 10-15 years
· Reference
· NS (P=0.17)
· NS (P=0.13)
· S (P=0.08)
· NS (P=0.05)
	Number (%)
· 224 (0.96)
· 640 (0.93)
· 825 (0.79)
· 304 (0.88)
· 326 (1.03)

Number (%)
· 115 (0.66)
· 331 (0.48)
· 446 (0.43)
· 163 (0.47)
· 115 (0.36)

Number (%)
· 323 (1.39)
· 729 (0.06)
· 973 (0.93)
· 285 (0.83)
· 183 (0.58)



Number (%)
· 461 (1.98)
· 1,132 (1.64)
· 1,449 (1.38)
· 366 (1.06)
· 131 (0.41)

Number (%)
· 266 (1.14)
· 666 (0.97)
· 714 (0.68)
· 153 (0.44)
· 30 (0.09)

Number (%)
· 151 (1.92)
· 397 (1.86)
· 612 (1.92)
· 331 (2.08)
· 361 (1.76)

Number (%)
· 42 (0.53)
· 164 (0.77)
· 211 (0.66)
· 85 (0.53)
· 102 (0.50)

Number (%)
· 97 (1.23)
· 263 (1.23)
· 269 (0.84)
· 89 (0.56)
· 137 (0.67)

Number (%)
· 165 (2.09)
· 369 (1.73)
· 283 (0.89)
· 69 (0.43)
· 42 (0.20)

Number (%)
· 131 (1.66)
· 283 (1.32)
· 182 (0.57)
· 28 (0.18)
· 11 (0.05)
	Cemented Rev. 0-1 years Adjusted RR
· Reference
· 0.93 (0.77-1.11) 
· 0.79 (0.64-0.98) 
· 0.90 (0.69-1.18) 
· 1.05 (0.84-1.32) 

Cemented Rev. 1-2 years Adjusted RR
· Reference 
· 0.72 (0.58-0.90)
· 0.64 (0.50-0.82)
· 0.74 (0.56-0.98)
· 0.74 (0.56-0.98)

Cemented Rev. 2-5 years Adjusted RR
· Reference
· 0.72 (0.59-0.87) 
· 0.68 (0.55-0.83)
· 0.66 (0.52-0.85)
· 0.61 (0.46-0.81) 



Cemented Rev. 5-10 years Adjusted RR
· Reference
· 0.79 (0.65-0.95)
· 0.76 (0.61-0.95)
· 0.74 (0.57-0.96)
· 0.57 (0.46-0.71)

Cemented Rev. 10-15 years Adjusted RR
· Reference
· 0.75 (0.60-0.95)
· 0.74 (0.58-0.96)
· 0.85 (0.60-1.22)
· 0.43 (0.34-0.54)

Uncemented Rev. 0-1 years Adjusted RR
· Reference
· 0.95 (0.75-1.20) 
· 1.00 (0.77-1.28) 
· 1.11 (0.82-1.49) 
· 0.92 (0.72-1.18)

Uncemented Rev. 1-2 years Adjusted RR
· Reference
· 1.41 (0.98-2.05)
· 1.36 (0.95-1.95)
· 1.23 (0.80-1.87)
· 1.22 (0.83-1.80)

Uncemented Rev. 2-5 years Adjusted RR
· Reference
· 0.96 (0.72-1.28)
· 0.82 (0.62-1.09)
· 0.71 (0.51-0.99)
· 1.11 (0.65-1.92)

Uncemented Rev. 5-10 years Adjusted RR
· Reference 
· 0.82 (0.59-1.15)
· 0.77 (0.54-1.09)
· 0.59 (0.38-0.93)
· 0.87 (0.56-1.35)

Uncemented Rev. 10-15 years Adjusted RR
· Reference
· 0.74 (0.57-1.02)
· 0.71 (0.50-1.01)
· 0.62 (0.40-0.95)
· 1.70 (0.75-3.89)

	Helkamaa, et al.(9)
	-
	<100
	100-199
	200-399
	<400
	Filed Claims
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals 


Compensated Claims
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	Filed Claims
· S (P <0.05)
· S (P <0.05)
· S (P <0.05)
· Reference


Compensated Claims
· S (P <0.05)
· S (P <0.05)
· S (P <0.05)
· Reference
	Number
· 140
· 205
· 98
· 120


Number
· 60
· 106
· 40
· 44
	Filed Claims RR
· 1.8 (1.4–2.2)
· 1.9 (1.5–2.4)
· 1.6 (1.3–2.1)
· Reference


Compensated Claims RR
· 2.1 (1.4–2.4)
· 2.7 (1.9–3.8)
· 1.8 (1.2–2.8)
· Reference

	Huang, et al.(10)
	-
	Lower 40th Percentile
	40-80th percentile
	Top 80th percentile
	
	Length of Stay
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 


Total Charges
· Low Volume Hospitals

· Medium Volume Hospitals

· High Volume Hospitals



Perioperative Complications
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	Length of Stay
· Reference
· NS 0.286
· NS 0.344

	
Total Charges
· Reference

· NS 0.246

· NS 0.894



Perioperative Complications
· Reference
· NS 0.669
· NS 0.542
	Days (x̅± SD)
· 8.74 ± 3.25
· 9.00 ± 3.93
· 7.41 ± 3.21


NT$ (x̅ ±SD) 
· 111,089 ± 14,565
· 112,309 ± 17, 287
· 109,864 ± 18,002


Number (%)
· 6 (2.21)
· 37 (1.93)
· 98 (1.37)
	-





-








Perioperative Complications
· Reference
· 0.80 (0.25–2.53)
· 0.67 (0.19–2.40)

	Hughes, et al (11)
	
	Low Volume
	
	High Volume
	
	Bad Outcomes (>90th percentile LOS and Mortality)
· Low Volume Hospitals
· High Volume Hospitals

	

· Reference
· S (P < 0.01)
	(Expected vs. Observed)
· Reference
· -0.4782 (0.0862)
	


	Jarvelin, et al.(12)
	-
	<200
	200-300
	>300
	
	Patients Filing Claims
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 

Claim Received: Treatment injury
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 

Claim Received: Infection injury
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
	Patients Filing Claims
· Reference
· S (P=0.04)
· NS (P=0.9)

Claim Rec.: Treatment injury
· Reference
· NS (P=0.9)
· NS (P=1.0)

Claim Rec.: Infection injury
· Reference
· NS (P=0.9)
· NS (P=0.8)
	Number
· 297
· 90
· 21




	Patients Filing Claims
· Reference
· 1.29 (1.01–1.64)
· 1.02 (0.65–1.62)

Claim Rec.: Treatment injury
· Reference
· 0.97 (0.58–1.63) 
· 1.03 (0.39–2.69)

Claim Rec.: Infection injury
· Reference
· 0.95 (0.44–2.05)
· 0.86 (0.18–4.14)

	Kaneko, et al. (13)
	-
	0-16
	17-33
	34-54
	>55
	Dislocation
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Fracture
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Pulmonary Embolism
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Infection
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	Dislocation
· Reference
· S (P< 0.05)
· S (P< 0.05)
· S (P< 0.05)

Fracture
· Reference
· NS (P> 0.05)
· NS (P> 0.05)
· NS (P> 0.05)

Pulmonary Embolism
· Reference
· S (P< 0.05)
· NS (P> 0.05)
· NS (P> 0.05)

Infection
· Reference
· NS (P> 0.05)
· S (P< 0.05)
· S (P< 0.05)
	
	Dislocation Adjusted OR
· Reference
· 0.558(0.352–0.870)
· 0.435(0.250–0.724)
· 0.321(0.167–0.572)

Fracture Adjusted OR
· Reference
· 0.457(0.175–1.075)
· 0.725(0.305–1.617)
· 0.587(0.224–1.389)

Pulmonary Embolism Adjusted OR
· Reference
· 0.491(0.228–0.995)
· 0.487(0.212–1.029)
· 1.145(0.614–2.125)

Infection Adjusted OR
· Reference
· 1.019(0.563–1.846)
· 3.148(1.937–5.295)
· 0.123(0.020–0.421)

	Katz, et al. 2001 (14) 
	1-10
	11-25
	26-50
	51-100
	>100
	90-day Dislocation 
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

90-day Deep Infection
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

90-day Pulmonary Embolism
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

90- day Mortality
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	90-day Dislocation 
· Reference
· NS
· S
· S
· NS

90-day Deep Infection
· Reference
· NS
· S
· NS
· NS

90-day Pulmonary Embolism
· Reference
· NS
· NS
· NS
· NS

90- day Mortality
· Reference
· NS
· S
· S
· S
	Percentage
· 4.4%
· 3.8%
· 2.9%
· 2.5%
· 2.2%

Percentage
· 0.1%
· 0.3%
· 0.2%
· 0.2%
· 0.1%

Percentage
· 1.1%
· 1.0%
· 1.0%
· 0.8%
· 0.8%

Percentage
· 1.3%
· 1.0%
· 0.9%
· 0.9%
· 0.7%
	90-day Dislocation Adjusted OR
· Reference
· 0.096(0.82,1.17
· 0.79(0.67, 0.93)
· 0.72(0.60, 0.87)
· 0.77(0.58, 1.03)

90-day Deep Infection Adjusted OR
· Reference
· 0.84(0.52, 1.37)
· 0.56(0.33, 0.96)
· 0.74(0.42, 1.32) 
· 0.52(0.22, 1.22)

90-day Pulmonary Embolism Adjusted OR
· Reference
· 0.86(0.64, 1.15)
· 0.89(0.66, 1.21)
· 0.83(0.60, 1.14)
· 0.79(0.51, 1.23)

90- day Mortality Adjusted OR
· Reference
· 0.82(0.62, 1.07)
· 0.72(0.54, 0.95)
· 0.68(0.51, 0.92)
· 0.58(0.38, 0.89)

	Katz, et al. 2003 (15)
	-
	1-12
	13-100
	>100
	-
	Harris Hip score in lowest 10%
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Satisfaction Score < 50
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	Harris Hip Score Lowest (10%)
· NS (P>0.05)
· NS (P>0.05)
· Reference

Satisfaction Score < 50
· S (P<0.01)
· NS (P>0.05)
· Reference
	Percentage
· 13.1
· 10.0
· 7.8

Percentage
· 13.8
· 8.8
· 6.9
	Harris Hip Score in Lowest 10% Adjusted OR
· 1.29 (0.64–2.62)
· 1.14 (0.63–2.06)
· Reference

Satisfaction Score < 50 Adjusted OR
· 2.06 (1.15–3.69)
· 1.22 (0.70–1.13)
· Reference

	Katz, et al. 2012 (16)
	-
	1-25
	26-50
	>50
	
	Revision
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	Revision
· NS (P>0.05)
· NS (P >0.05)
· Reference
	
	Revision Hazard Ratio
· 1.14 (1.07, 1.23)
· (0.94, 1.10)
· Reference 

	Khatod, et al. (17)
	
	< 75
	-
	≥ 75
	-
	Aseptic Revision
· Low Volume Hospitals
· Hospital Volume Hospitals
	Aseptic Revision
· NS 0.769
· Reference
	
-
	HR
· 1.10 (0.58 -2.07)
· Reference

	Khuri, et al. (18)
	-

	0-10
	11-16
	17-22
	23-55
	Mortality (30 day)
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	

NS (P = 0.52)

	
	Observed Mortality/Expected Mortality Ratio
· 0.80 (± 2.9)
· 0.66 (± 1.0)
· 0.98 (± 0.9)
· 1.43 (± 1.2)

	Kreder, et al. 1997 (19)
	-
	< 40th Percentile
	40th-80th Percentile
	> 80th Percentile
	-
	Death < 3months 
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 

Death <1 year
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Infection <3months
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Infection <1 year
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Revision <3months
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 

Revision <1 year
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 


Inpatient Complications
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 

Difference is Hospital Costs
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 

Difference in LOS
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
	Death < 3months
· NS 
· NS
· Reference

Death <1 year
· NS
· S < 0.05
· Reference

Infection <3months
· NS
· NS
· Reference

Infection <1 year
· NS
· NS
· Reference

Revision <3months
· NS
· NS
· Reference

Revision <1 year
· NS
· NS
· Reference


Inpatient Complications
· NS
· NS
· Reference

Difference is hospital charge
· S <0.05
· S <0.05
· Reference

Difference in LOS
· S <0.05
· NS
· Reference
	Percentage
· 2.1
· 0.9
· 0.5

Percentage
· 3.2
· 2.0
· 1.3

Percentage
· 1.1
· 0.7
· 0.3

Percentage
· 1.1
· 1.2
· 0.6

Percentage
· 1.8
· 0.7
· 0.5

Percentage
· 3.2
· 1.9
· 1.6


Percentage
· NS
· NS
· Reference

Avg. Cost ($)
· 13,294
· 13,103
· 11,729

Avg. Days
· 6.99
· 7.76
· 7.85
	Death < 3months Adjusted OR
· 0.9 (0.2 to 3.9)
· 1.8 (1.0 to 3.3)
· Reference

Death <1 year Adjusted OR
· 1.1 (0.5 to 2.9)
· 1.7 (1.1 to 2.4)
· Reference

Infection <3months Adjusted OR
· (0.2 to 4.2)
· 1.2 (0.7 to 2.4)
· Reference

Infection <1 year Adjusted OR
· 0.9 (0.2 to 4.0)
· 1.3 (0.8 to 2.1)
· Reference

Revision <3months Adjusted OR
· 1.8 (0.6 to 5.1)
· 1.1 (0.6 to 2.1)
· Reference

Revision <1 year Adjusted OR
· 0.9 (0.4 to 2.1)
· 1.0 (0.7 to 1.4)
· Reference


Inpatient Complications Adjusted OR
· 0.8 (0.4 to 1.4)
· 0.9 (0.7 to 1.1)
· Reference

Difference is Hospital Cost ($)
· 2630 (1758 to 3501)
· 1838 (1129 to 2546)
· Reference

Difference in LOS Adjusted OR
· -1.0 (-1.4 to -0.6)
· -0.2 (-0.5 to 0.1)
· Reference

	Kreder, et al. (1998) (20)
	-
	< 40th Percentile
	40th-80th Percentile
	> 80th Percentile
	-
	Readmission for Hip Infection <1Y
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Readmission for Hip Revision <3Y
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Readmission for Hip Revision <1Y
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Patient Death <3M
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Patient Death <1Y
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Inpatient Complications
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Length of Stay
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	Readmission Hip Infection <1Y
· NS (P > 0.05)
· NS (P > 0.05)
· Reference

Readmission Hip Revision <3Y
· NS (P > 0.05)
· NS (P > 0.05)
· Reference

Readmission Hip Revision <1Y
· NS (P > 0.05)
· NS (P > 0.05)
· Reference

Patient Death <3M
· NS (P > 0.05)
· NS (P > 0.05)
· Reference

Patient Death <1Y
· NS (P > 0.05)
· NS (P > 0.05)
· Reference

Inpatient Complications
· NS (P > 0.05)
· NS (P > 0.05)
· Reference

Length of Stay
· NS (P > 0.05)
· NS (P > 0.05)
· Reference
	
	Readmission Hip Infection <1Y
· 1.1 (0.4, 3.2)
· 1.2 (0.6, 2.6)
· Reference

Readmission Hip Revision <3Y
· 0.5 (0.2, 1.2)
· 0.8 (0.4, 1.3)
· Reference

Readmission Hip Revision <1Y
· 0.4 (0.1, 1.8)
· 0.9 (0.4, 1.9)
· Reference

Patient Death <3M
· 0.5 (0.1, 2.7)
· 0.7 (0.2, 2.1)
· Reference

Patient Death <1Y
· 1.0 (0.4, 2.6)
· 1.0 (0.5, 2.1)
· Reference

Inpatient Complications
· 0.7 (0.4, 1.2)
· 1.0 (0.7, 1.4)
· Reference

Length of Stay
· 0.0 (−0.9, 0.7)
· −0.5 (−1.0, −0.0)
· Reference

	Laura, et al.(21) 
	<100
	100-199
	200-299
	300-399
	>400
	Mortality (Index Admission)
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Complication (Index Admission)
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Readmission
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	Mortality (Ind. Admission)
· NS (P > 0.01)
· NS (P > 0.01)
· NS (P > 0.01)
· NS (P > 0.01)
· Reference

Complication (Ind. Admission)
· S (P < 0.01)
· NS (P > 0.01)
· NS (P > 0.01)
· NS (P > 0.01)
· Reference

Readmission
· S (P < 0.01)
· NS (P > 0.01)
· NS (P > 0.01)
· NS (P > 0.01)
· Reference
	
	Mortality (Ind. Admission) Adjusted OR
· 0.17 (0.02–1.2)
· 0.76 (0.44–1.3)
· 1.1 (0.6–2)
· 0.8 (0.44–1.5)
· Reference

Complication (Ind. Admission) Adjusted OR
· 1.9 (1.4–2.6)
· 1.8 (1.5–2.3)
· 1.9 (1.5–2.4)
· 2.2 (1.7–2.7)
· Reference

Readmission Adjusted OR
· 0.79 (0.71–0.87)
· 1.1 (0.87–1.4)
· 0.94 (0.82–1.1)
· 1 (0.88–1.2)
· Reference

	Losina, et al. (22)
	
	1-25
	26-50
	51-100
	>100
	4 Year Revision THA
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	4 Year Revision THA
· Reference
· NS (P>0.05)
· S (P<0.05)
· S (P<0.05)
	
	4 Year Revision THA HR (95% CI)
· Reference
· 0.81 (0.73–0.91)
· 0.89 (0.78–1.00)
· 0.96 (0.76–1.21)

	Maceroli, et al.(23)
	
	Bottom Quartile
	
	Top Quartile
	
	Mortality within 1 Year 
· Low Volume Hospitals
· High Volume Hospitals
	
· Reference
· S (P=0.008)
	Percentage
· 18.12%
· 7.60%
	Mortality within 1 Year Hazard Ratio (95% CI)
· Reference
· 0.553

	Makela, et al.(24)
	
	1-50
	51-100
	151-300
	>300
	Readmissions (14 days)
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Readmissions (42 days)
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Dislocations
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Reoperations
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Infections
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	Readmissions (14 days)
· Reference
· NS
· NS
· NS

Readmissions (42 days)
· Reference
· NS 
· NS
· NS

Dislocations
· Reference
· NS
· S
· NS

Reoperations
· Reference
· NS
· NS
· NS

Infections
· Reference
· NS
· NS
· NS
	
	Readmissions (14 days) Adjusted OR
· Reference
· 0.9 (0.8–1.1)
· (0.9–1.2)
· 1.2 (1.0–1.4)

Readmissions (42 days) Adjusted OR
· Reference
· 0.9 (0.8–1.0)
· 0.9 (0.8–1.1)
· 1.1 (1.0–1.2)

Dislocations Adjusted OR
· Reference
· 0.9 (0.7–1.1)
· 0.7 (0.6–0.9)
· 1.1 (0.9–1.4)

Reoperations
· Reference
· 1.1 (0.8–1.3)
· 0.9 (0.8–1.2)
· 0.9 (0.7–1.1)

Infections
· Reference
· (0.6–1.6)
· 0.9 (0.6–1.4)
· 0.8 (0.5–1.4)

	Manley, et al.(25)
	1-10
	11-25
	26-50
	51-100
	>100
	Revision Rate 6 Months
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Revision Rate 2 Years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Revision Rate 5 Years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Revision Rate 8 Years
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	Revision Rate 6 Months
· NS (P >0.05)
· NS (P >0.05)
· NS (P >0.05)
· NS (P >0.05)
· Reference

Revision Rate 2 Years
· NS (P >0.05)
· NS (P >0.05)
· NS (P >0.05)
· NS (P >0.05)
· Reference

Revision Rate 5 Years
· NS (P >0.05)
· NS (P >0.05)
· NS (P >0.05)
· NS (P >0.05)
· Reference

Revision Rate 8 Years
· NS (P >0.05)
· NS (P >0.05)
· NS (P >0.05)
· NS (P >0.05)
· Reference
	
	Revision Rate 6 Months Adjusted HR
· NA
· 0.96 (0.53, 1.74)
· 0.88 (0.60, 1.29)
· 1.06 (0.77, 1.45)
· Reference

Revision Rate 2 Years Adjusted HR
· NA
· 0.94 (0.62, 1.42)
· 0.81 (0.62, 1.06)
· 1.02 (0.83, 1.27)
· Reference

Revision Rate 5 Years Adjusted HR
· NA
· 1.03 (0.73, 1.46)
· 0.86 (0.69, 1.08)
· 1.04 (0.86, 1.24)
· Reference

Revision Rate 8 Years Adjusted HR
· NA
· 0.96 (0.68, 1.35)
· 0.90 (0.72, 1.11)
· 1.05 (0.88, 1.25)
· Reference

	Martineau, et al.(26)
	
	Low Vol.
	
	High Vol.
	
	Total Cost
· Low Volume Hospitals
· High Volume Hospitals

Direct Cost
· Low Volume Hospitals
· High Volume Hospitals

Overhead Cost
· Low Volume Hospitals
· High Volume Hospitals

Length of Stay
· Low Volume Hospitals
· High Volume Hospitals

Postoperative Mortality
· Low Volume Hospitals
· High Volume Hospitals
	Total Cost
· S (P < 0.0001)


Direct Cost
· S (P < 0.0001)


Overhead Cost
· S (P < 0.0001)


Length of Stay
· NS (P >0.05)


Postoperative Mortality
· NS (P >0.05)

	
	Total Cost x̅ ± SEM; Median, IQR
· 7385 ± 138; 6634, 5295–8631
· 4403 ± 117; 3952, 3571–4621

Direct Cost x̅ ± SEM; Median, IQR
· 4952 ± 91; 4646, 3560–5704
· 3023 ± 83; 2685, 2437–3166

Overhead Cost x̅ ± SEM; Median, IQR
· 2432 ± 49; 2029, 1641–2890
· 1380 ± 35; 1259, 1132–1461

Length of Stay x̅ ± SEM; Median, IQR
· 7.4 ± 9.6; 6.0, 5.0–8.0
· 6.3 ± 3.6; 6.0, 5.0–7.0

Postoperative Mortality x̅ ± SEM; Median, IQR
· 0
· 0

	Meyer, et al.(27)
	
	< 50
	50-100
	>100
	
	Surgical Site Infections
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	
· NS >0.05
· Reference
· S <0.05
	 Incidence /100
· 1.11
· 1.59
· 0.84
	Surgical Site Infections OR
· 0.8110
· Reference
· 0.6159

	Mitsuyasu, et al.(28)
	
	< 45
	
	45-151
	
	Total Charge
· Low Volume Hospitals

· High Volume Hospitals


LOS
· Low Volume Hospitals
· High Volume Hospitals

Preoperative LOS
· Low Volume Hospitals
· High Volume Hospitals

Postoperative LOS
· Low Volume Hospitals
· High Volume Hospitals
	Mean Total Charge
· S (P <0.01)

· Reference


Mean LOS
· S (P <0.01)
· Reference

Preoperative LOS
· NS (P = 0.92)
· Reference


Postoperative LOS
· S (P <0.01)
· Reference
	¥ (x̅ ± SD)
· 2632359.52 ± 1202602.06
· 2347029.11 ± 840339.15

Days (x̅ ± SD)
· 70.61 ± 40.34
· 50.78 ± 30.34

Days (x̅ ± SD)
· 11.87 ± 20.59
· 12.02 ± 10.78


Days (x̅ ± SD)
· 58.73 ±32.31
· 38.76 ± 23.47
	



	Muilwijk, et al.(29)
	
	Low (Tertile)
	Medium (Tertile)
	High (Tertile)
	
	Surgical Site Infections
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	
· Reference
· NS (P > 0.001)
· NS (P > 0.001)
	Incidence (%)
· 106/2614 (4.1)
· 124/5254 (2.4)
· 228/8038 (2.8)
	Surgical Site Infections Adjusted OR
· Reference
· 0.54 (0.27-1.09)
· 0.80 (0.42-1.55)

	Namba, et al.(30)
	
	< 100
	100-199
	>200
	
	Surgical Site Infections
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	
· NS =0.554
· NS =0.631
· Reference
	No. of SSI (%)
· 42 (27.1)
· 55 (35.5)
· 58 (37.4)
	Surgical Site Infections HR
· 0.89 (0.60 - 1.32)
· 0.91 (0.63 - 1.32)
· Reference

	Ong, et al.(31)
	1-10
	11-25
	26-50
	51-100
	>100
	Duration of Surgery
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	


S (P<0.0001)
	Minutes
· 187.5
· 175
· 163
· 155
· 148.5
	


	Pablo, et al. (2004)(32)
	
	< 40
	
	>40
	
	Discharge to Rehab. Facility
· Low Volume Hospitals
· High Volume Hospitals
	
· Reference
· NS (P>0.05)
	
	Discharge to Rehabilitation Facility RR
· Reference
· 0.97 (0.78–1.19)

	Pablo, et Al (2006)(33)
	
	<16
	16-49
	>49
	
	Radiological Follow Up
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	
· NS (P>0.05)
· NS (P>0.05)
· Reference
	Percentage 
· 84%
· 89%
· 82%
	Radiological Follow Up OR
· 1.13 (0.79, 1.63)
· 1.52 (1.06, 2.19)
· Reference

	Pamilo, et al. (34)
	
	1-199
	200-499
	500-899
	>900
	Readmission 14 days
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
· Very High Volume Hospitals

Readmission 42 days
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Reoperations
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	Readmission 14 days
· NS (P >0.01)
· NS (P>0.01)
· NS (P>0.01)
· Reference

Readmission 42 days
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)
· Reference

Reoperations
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)
· Reference
	



	Readmission 14 days Adjusted OR
· 1.06 (0.96–1.17)
· 1.02 (0.93–1.09)
· 0.87 (0.79–0.96)
· Reference

Readmission 42 days Adjusted OR
· 1.14 (1.05–1.23)
· 1.01 (0.95–1.09)
· 0.92 (0.86–0.99)
· Reference

Reoperations Adjusted OR
· 1.07 (0.92–1.23)
· 1.11 (0.98–1.26)
· 0.88 (0.76–1.01)
· Reference

	Paterson, et al.(35)

	
	10-110
	111-150
	151-225
	>225
	Mean LOS
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals 

Mean LUIC
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals 

Death within 90 days
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals 

Readmission (Amputation, Fusion or Excision within 1 year)
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Readmission (For revision THA)
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals 

Acute Hospital Length of Stay
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	Mean LOS
S (P<0.01)	




Mean LUIC
S (P<0.01)





Death 90D
· Reference
· NS (P>0.05)
· NS (P>0.05)
· NS (P>0.05)

Readmission (Amputation, Fusion or Excision within 1Y)
· Reference
· NS (P >0.05)
· S (P <0.05)
· NS (P>0.05)

Readmission (Revision THA)
· Reference
· NS (P>0.05)
· NS (P>0.05)
· NS (P>0.05)

Acute Hospital Length of Stay
· Reference
· NS (P>0.05)
· NS (P>0.05)
· NS (P>0.05)
	Mean LOS
· 8.5/1000
· 7.7/1000
· 6.7/1000
· 4.4/1000

Mean LUIC 
· 11.4/1000
· 11.0/1000
· 10.7/1000
· 7.5/1000

Death 90D
· 6.22/1000
· 7.04/1000
· 5.20/1000
· 5.44/1000

Readmission (A, F, E 1Y)
· 2.26/1000
· 1.85/1000
· 1.25/1000
· 4.81/1000

Readmission (Rev. THA)
· 17.91/1000
· 15.55/1000
· 16.23/1000
· 17.36/1000


	












Death within 90 days Adjusted OR
· Reference
· 1.19 (0.76–1.87)
· 0.90 (0.55–1.49)
· 1.22 (0.53–2.78)

Readmission (Amputation, Fusion or Excision within 1 year) Adjusted OR
· Reference
· 0.76 (0.33–1.73)
· 0.40 (0.18–0.88)
· 0.76 (0.24–2.40)

Readmission (For revision THA) Adjusted OR
· Reference
· 0.92 (0.60–1.41)
· 0.94 (0.67–1.33)
· 1.34 (0.71–2.52)

Acute Hospital Length of Stay Adjusted OR
· Reference
· 0.97 (0.85–1.11)
· 0.93 (0.74–1.17)
· 0.79 (0.61–1.00

	Paxton, et al. (36)
	
	<100
	100-199
	>199
	
	30-day Readmission
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	
· S (P = 0.004)
· S (P = 0.016)
· Reference
	N (%)
· 78 (4.3)
· 289 (3.7)
· 69 (2.9)
	Adjusted OR
· 1.81 (1.20–2.72)
· 1.41 (1.07–1.85)
· Reference

	Ramkumar, et al. (37)
	-
	0-120
	121-357
	≥ 358
	-
	Length of Stay
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
	
· S (P <0.001)
· S (P =0.095)
· Reference
	
	OR
· 17.688 (16.705-18.729)
· 2.712 (2.543-2.894)
· Reference

	Shi, et al.(38)
	
	1-99
	
	>99
	
	Mean Hospital Charge ($)
· Low Volume Hospitals
· High Volume Hospitals
	
S <0.001
	Mean ($)
· 4,816.2
· 3,285.8

HVH vs. LVH
x̅ (SEM)
−252.03 (18.69)
	Mean Hospital Charge Adjusted OR
· Reference
· 0.64 (0.48–0.81)


	Singh, et al.(39)
	
	<26
	26-100
	100-200
	>200
	30-day Mortality
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

1-Year Mortality
·  Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Overall Complications
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Patients >65 (30-day mortality)
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Patients > 65 (1-year mortality)
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

Patients >65 (Overall Comp.)
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	30-day Mortality
· NS (P=0.53)
· NS
· NS
· Reference

1-Year Mortality
· S (P<0.01)
· S (P<0.01)
· NS (P>0.05)
· Reference

Overall Complications
· NS (P=0.40)
· NS
· NS
· Reference

Patients >65 (30-day mortality)
· NS (P=0.32)
· NS
· NS
· Reference

Patients > 65 (1-year mortality)
· S (P<0.01)




Patients >65 (Overall Comp.)
· NS (P=0.16)
· NS
· NS
· NS
	30D Mortality
· 6/814
· 29/4,163
· 9/2,246
· 9/2,964

1Y Mortality
· 32/814
· 147/4,163
· 50/2,246
· 25/2,964

Overall Comp.
· 25/814
· 129/4,163
· 57/2,246
· 67/2,964

>65 30D Mort.
· 5/566
· 27/2,757
· 8/1,397
· 7/1,536

>65 1Y Mort.
· 26/566
· 127/2,757
· 45/1,397
· 42/1,536

>65 Ov. Comp.
· 16/566
· 94/2,757
· 39/1,397
· 47/1,536
	30-day Mortality
· 0.9 (0.2–4.2)
· 1.6 (0.6–4.1)
· 1.3 (0.4–4.5)
· Reference

1-Year Mortality
· 2.1 (1.2–3.6)
· 2.0 (1.4–2.9)
· (0.7–1.5)
· Reference

Overall Complications
· 1.3 (0.6–2.5)
· 1.5 (0.9–2.4)
· 1.3 (0.7–2.3)
· Reference
· 
Patients >65 (30-day mortality)
· 1.0 (0.2–4.6)
· 1.9 (0.7–4.9)
· 1.1 (0.3–4.5)
· Reference

Patients > 65 (1-year mortality)
· 2.2 (1.2–4.3)
· 2.2 (1.4–3.4)
· 1.0 (0.6–1.5)
· Reference

Patients >65 (Overall Comp.)
· 1.0 (0.4–2.3)
· 1.4 (0.8–2.6)
· 1.1 (0.6–2.1)
· Reference

	Solomon, et al. (40)
	-
	1-25
	26-100
	>100
	-
	90-day Adverse Event 
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	
· Reference
· NS (P = 0.4)
· S (P < 0.001)
	Percentage
· 3.6%
· 2.8%
· 1.4%
	Adjusted OR
· Reference
· 0.84 (0.57–1.25)
· 0.44 (0.28–0.70)

	Soohoo, et al. (41)
	-
	Lower 40th Percentile
	40-80th
Percentile
	Top 20th Percentile
	-
	Overall complications
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

90-day Mortality 
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

90-day Infection 
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

90-day Dislocation 
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

90-day Revision 
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

90-day TE
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	Overall Complication 
· S (P <0.001)
· S (P <0.001)
· Reference

90-day Mortality 
· S (P <0.001)
· S (P <0.001)
· Reference

90-day Infection 
· S (P <0.001)
· S (P <0.001)
· Reference

90-day Dislocation 
· S (P <0.001)
· S (P<0.001)
· Reference

90-day Revision 
· S (P <0.001)
· NS (P = 0.05)
· Reference

90-day Thromboembolism
· S (P <0.001)
· S (P <0.001)
· Reference
	-
	Overall Complication OR
· 2.00 (1.82–2.20)
· 1.33 (1.22–1.45)
· Reference

90-day Mortality OR
· 1.82 (1.44–2.30)
· 1.45 (1.17–1.79)
· Reference

90-day Infection OR
· 2.35 (1.87–2.94)
· 1.48 (1.20–1.83)
· Reference

90-day Dislocation OR
· 2.43 (2.08–2.84)
· 1.40 (1.21–1.62)
· Reference

90-day Revision OR
· 1.78 (1.42–2.22)
· 1.22 (1.00–1.49)
· Reference

90-day Thromboembolism OR
· 1.78 (1.42–2.22)
· 1.22 (1.00–1.49)
· Reference

	Styron, et al. (42)
	
	1-64
	65-123
	124-224
	≥225
	Mean Length of Stay
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	
· S (P < 0.0001)

	Diff. LOS x̅ 
· 1.146
· 1.055
· 1.030
· Reference
	Mean Transformed LOS (95% CI)
· 4.17 (2.69, 5.64)
· 3.91 (2.47, 5.34)
· 3.86 (2.47, 5.24)
· 3.72 (2.27, 5.16)






	Table 4: Hospital Volume Thresholds and Outcomes in Studies of Revision Total Hip Arthroplasty (rTHA)

	
Study
	Hospital Volume Thresholds for rTHA
	Outcomes
	Significance
	Outcome Results
	OR/ RR/HR/Rate/Others [95% CI]

	
	Very Low
	Low 
	Medium
	High
	Very High
	
	
	
	

	Katz, et al. (2001) (14)
	1-10
	11-25
	26-50
	51-100
	>100
	90-day Dislocation 
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

90-day Deep Infection
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

90-day Pulmonary Embolism
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals

90- day Mortality
· Very Low Volume Hospitals
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals 
· Very High Volume Hospitals
	90-day Dislocation 
· Reference
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)

90-day Deep Infection
· Reference
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)

90-day Pulmonary Embolism
· Reference
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)

90- day Mortality
· Reference
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)
· NS (P>0.01)
	Percentage
· 9.8%
· 8.6%
· 8.4%
· 7.0%
· 4.2%

Percentage
· 0.9%
· 1.1%
· 1.0%
· 0.9% 0.5%

Percentage
· 0.7%
· 1.1%
· 0.7%
· 0.5%
· 0.7%

Percentage
· 3.5%
· 2.6%
· 2.1%
· 1.5%
· 1.5%
	90-day Dislocation Adjusted OR
· Reference
· 0.90 (0.75, 1.08)
· 0.90 (0.75, 1.09)
· 0.75 (0.56, 1.02)
· 0.45 (0.30, 0.66)

90-day Deep Infection Adjusted OR
· Reference
· 1.31 (0.78, 2.21)
· 1.39 (0.84, 2.31)
· 1.36 (0.64, 2.92)
· 0.78 (0.29, 2.10)

90-day Pulmonary Embolism Adjusted OR
· Reference
· 1.63 (0.94, 2.81)
· 1.01 (0.54, 1.90)
· 0.67 (0.29, 1.57)
· 0.91 (0.40, 2.06)

90- day Mortality Adjusted OR
· Reference
· 0.85 (0.62, 1.15)
· 0.74 (0.54, 1.00)
· 0.67 (0.40, 1.11)
· 0.85 (0.43, 1.67)

	Katz, et al. (2003) (15)
	
	1-30
	31-100
	>100
	
	Harris Hip score in lowest 10%
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals

Satisfaction Score < 50
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	Harris Hip Score Lowest (10%)
· NS (P>0.05)
· NS (P>0.05)
· Reference

Satisfaction Score < 50
· NS >0.05
· NS >0.05
· Reference
	Percentage
· 13.6
· 9.6
· 7.6

Percentage
· 29.7
· 27.4
· 25.2
	Harris Hip Score in Lowest 10% Adjusted OR
· 0.90 (0.40–1.99)
· 0.94 (0.45–1.95)
· Reference

Satisfaction Score < 50 Adjusted OR
· 0.81 (0.44–1.48)
· 0.85 (0.54–1.33)
· Reference

	Muilwijk, et al. (29)
	
	Low 
(Tertile)
	Medium
(Tertile)
	High
(Tertile)
	
	Surgical Site Infections
· Low Volume Hospitals
· Medium Volume Hospitals
· High Volume Hospitals
	
· Reference
· NS (P > 0.001)
· NS (P > 0.001)
	Incidence (%)
· 8/139 (5.8)
· 24/337 (7.1)
· 43/570 (7.5)
	Surgical Site Infections Adjusted OR
· Reference
· 1.47 (0.35-6.13)
· 1.23 (0.30-5.09)

	Pablo, et al. (2004) (32)
	
	<40
	
	>40
	
	Discharge to Rehab. Facility
· Low Volume Hospitals
· High Volume Hospitals
	
· Reference
· NS (P>0.05)
	
	Discharge to Rehabilitation Facility RR
· Reference
· 0.95 (0.73–1.22)
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