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Coxib vs. ns-NSAID
Opioids vs. ns-

NSAID Opioids vs. coxib Coxib vs. ns-NSAID
Opioids vs. ns-

NSAID Opioids vs. coxib

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Composite Outcomes
Composite cardiovascular 1.57 (1.27, 1.94) 2.30 (1.89, 2.81) 1.43 (1.26, 1.63) 1.37 (1.09, 1.71) 1.55 (1.22, 1.96) 1.14 (0.95, 1.38)
Upper or lower GI bleed 0.94 (0.61, 1.45) 1.51 (1.02, 2.24) 1.63 (1.21, 2.20) 0.94 (0.59, 1.51) 1.24 (0.77, 2.00) 1.24 (0.81, 1.88)
Composite fracture 0.99 (0.66, 1.47) 5.84 (4.20, 8.10) 4.90 (3.85, 6.24) 0.81 (0.53, 1.25) 4.78 (3.37, 6.77) 4.88 (3.57, 6.67)
Hospitalized adverse event 1.39 (1.16, 1.68) 2.19 (1.84, 2.59) 1.47 (1.31, 1.65) 1.23 (1.01, 1.50) 1.65 (1.35, 2.01) 1.30 (1.10, 1.53)
Death related to adverse event 2.10 (1.83, 2.40) 2.96 (2.62, 3.35) 1.43 (1.31, 1.55) 1.91 (1.66, 2.21) 2.33 (2.02, 2.68) 1.23 (1.09, 1.38)
All-cause mortality 1.55 (1.18, 2.05) 2.87 (2.22, 3.71) 1.65 (1.40, 1.93) 1.28 (0.95, 1.71) 2.05 (1.53, 2.74) 1.47 (1.16, 1.85)

Individual Outcomes
Myocardial infarction 2.02 (1.26, 3.22) 2.27 (1.45, 3.57) 1.11 (0.86, 1.45) 1.51 (0.92, 2.48) 1.37 (0.79, 2.35) 0.86 (0.57, 1.32)
Heart failure 1.48 (1.07, 2.06) 2.33 (1.72, 3.16) 1.58 (1.30, 1.93) 1.34 (0.94, 1.91) 1.48 (1.03, 2.14) 1.15 (0.86, 1.55)
Stroke 1.24 (0.82, 1.87) 1.24 (0.83, 1.84) 0.94 (0.71, 1.24) 1.21 (0.79, 1.86) 1.03 (0.64, 1.65) 0.83 (0.56, 1.24)
Coronary revascularization 2.48 (1.26, 4.90) 3.59 (1.87, 6.88) 1.50 (1.08, 2.07) 2.31 (1.15, 4.62) 2.90 (1.43, 5.91) 1.33 (0.85, 2.08)
Out-of-hospital cardiac death 1.26 (0.69, 2.31) 3.21 (1.88, 5.50) 2.36 (1.63, 3.42) 1.05 (0.55, 2.00) 1.83 (0.97, 3.46) 1.65 (0.96, 2.86)
Upper GI bleed 0.88 (0.51, 1.51) 1.18 (0.72, 1.92) 1.36 (0.92, 2.01) 0.96 (0.54, 1.68) 0.87 (0.46, 1.63) 0.86 (0.49, 1.51)
Lower GI bleed 0.86 (0.43, 1.75) 1.87 (1.00, 3.47) 2.11 (1.31, 3.41) 0.73 (0.33, 1.60) 1.66 (0.79, 3.47) 2.08 (1.07, 4.06)
Bowel obstruction 2.67 (0.77, 9.32) 5.63 (1.74, 18.17) 2.11 (1.17, 3.81) 2.45 (0.67, 8.92) 4.85 (1.39, 16.86) 2.03 (0.94, 4.40)
Acute kidney injury 1.03 (0.77, 1.38) 2.24 (1.73, 2.89) 2.05 (1.70, 2.47) 0.97 (0.71, 1.32) 1.65 (1.22, 2.23) 1.66 (1.28, 2.16)
Falls 1.09 (0.74, 1.59) 2.26 (1.61, 3.17) 2.10 (1.66, 2.66) 1.05 (0.70, 1.59) 1.68 (1.12, 2.52) 1.63 (1.17, 2.28)
Hip fracture 1.97 (0.80, 4.85) 4.26 (1.85, 9.82) 2.32 (1.47, 3.65) 1.56 (0.61, 4.03) 3.01 (1.20, 7.53) 2.20 (1.15, 4.22)
Humerus fracture 0.98 (0.40, 2.45) 11.35 (5.35, 24.11) 8.30 (4.91, 14.02) 0.81 (0.30, 2.18) 9.82 (4.51, 21.35) 8.49 (4.38, 16.48)
Pelvic fracture 1.77 (0.80, 3.91) 4.87 (2.37, 10.00) 2.36 (1.56, 3.56) 1.12 (0.47, 2.67) 3.15 (1.43, 6.94) 2.37 (1.28, 4.40)
Radius fracture 0.56 (0.28, 1.10) 5.02 (3.06, 8.22) 7.70 (4.70, 12.61) 0.54 (0.26, 1.13) 4.53 (2.68, 7.65) 7.31 (4.07, 13.16)

Figures displayed are hazard ratios and their 95% confidence intervals.

Unmatched Cohort Three-way 1:1:1 Matched Cohort

eTable 1 (Page 1).  Performance of matching procedures in a population of initiators of one of three classes of analgesic therapy.
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Coxib vs. ns-NSAID
Opioids vs. ns-

NSAID Opioids vs. coxib Coxib vs. ns-NSAID
Opioids vs. ns-

NSAID Opioids vs. coxib

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Composite Outcomes
Composite cardiovascular 1.46 (1.17, 1.83) 1.54 (1.22, 1.95) 1.18 (1.01, 1.38) 1.43 (1.14, 1.79) 1.53 (1.20, 1.94) 1.06 (0.88, 1.28)
Upper or lower GI bleed 0.73 (0.45, 1.18) 1.09 (0.67, 1.76) 1.25 (0.86, 1.82) 0.73 (0.45, 1.18) 1.10 (0.68, 1.79) 1.48 (0.94, 2.31)
Composite fracture 0.94 (0.62, 1.43) 4.81 (3.39, 6.82) 4.25 (3.27, 5.53) 0.94 (0.62, 1.42) 4.61 (3.25, 6.55) 4.34 (3.22, 5.85)
Hospitalized adverse event 1.25 (1.03, 1.52) 1.56 (1.28, 1.91) 1.21 (1.05, 1.39) 1.23 (1.01, 1.50) 1.56 (1.28, 1.92) 1.24 (1.05, 1.47)
Death related to adverse event 1.91 (1.65, 2.20) 2.27 (1.97, 2.60) 1.22 (1.10, 1.34) 1.88 (1.63, 2.18) 2.27 (1.97, 2.62) 1.22 (1.08, 1.37)
All-cause mortality 1.30 (0.97, 1.75) 2.07 (1.55, 2.77) 1.57 (1.30, 1.89) 1.29 (0.96, 1.72) 2.01 (1.50, 2.70) 1.50 (1.19, 1.89)

Individual Outcomes
Myocardial infarction 1.86 (1.14, 3.03) 1.40 (0.81, 2.40) 1.02 (0.74, 1.41) 1.81 (1.11, 2.95) 1.30 (0.75, 2.24) 0.73 (0.48, 1.12)
Heart failure 1.33 (0.94, 1.89) 1.41 (0.98, 2.03) 1.10 (0.86, 1.41) 1.28 (0.90, 1.82) 1.41 (0.97, 2.03) 1.11 (0.83, 1.50)
Stroke 1.10 (0.71, 1.71) 1.00 (0.62, 1.62) 0.87 (0.61, 1.23) 1.08 (0.70, 1.68) 1.03 (0.63, 1.68) 0.90 (0.59, 1.37)
Coronary revascularization 2.85 (1.39, 5.84) 3.11 (1.53, 6.32) 1.31 (0.89, 1.94) 2.73 (1.33, 5.61) 3.30 (1.57, 6.93) 1.26 (0.81, 1.95)
Out-of-hospital cardiac death 1.26 (0.67, 2.37) 2.27 (1.23, 4.19) 2.15 (1.41, 3.28) 1.26 (0.67, 2.36) 2.19 (1.18, 4.04) 1.69 (1.03, 2.79)
Upper GI bleed 0.71 (0.39, 1.27) 0.93 (0.51, 1.71) 1.07 (0.66, 1.74) 0.70 (0.39, 1.26) 0.92 (0.50, 1.69) 1.26 (0.71, 2.23)
Lower GI bleed 0.62 (0.28, 1.41) 1.16 (0.54, 2.47) 1.57 (0.88, 2.80) 0.62 (0.28, 1.41) 1.22 (0.56, 2.66) 1.91 (0.92, 3.99)
Bowel obstruction 2.29 (0.62, 8.43) 4.71 (1.34, 16.55) 1.91 (0.98, 3.72) 2.29 (0.62, 8.43) 4.69 (1.33, 16.46) 1.93 (0.85, 4.37)
Acute kidney injury 1.04 (0.76, 1.42) 1.56 (1.16, 2.11) 1.65 (1.32, 2.07) 1.02 (0.74, 1.40) 1.64 (1.20, 2.24) 1.59 (1.21, 2.07)
Falls 0.95 (0.63, 1.42) 1.90 (1.29, 2.80) 1.96 (1.49, 2.58) 0.97 (0.65, 1.47) 1.90 (1.29, 2.81) 2.01 (1.46, 2.79)
Hip fracture 1.81 (0.71, 4.61) 3.35 (1.35, 8.29) 2.18 (1.29, 3.70) 1.81 (0.71, 4.60) 3.31 (1.34, 8.20) 2.08 (1.12, 3.87)
Humerus fracture 0.90 (0.34, 2.36) 9.54 (4.38, 20.77) 7.72 (4.39, 13.58) 0.90 (0.34, 2.36) 9.16 (4.20, 19.98) 7.41 (3.91, 14.04)
Pelvic fracture 1.75 (0.77, 3.95) 3.68 (1.68, 8.05) 1.50 (0.90, 2.49) 1.75 (0.77, 3.95) 3.66 (1.67, 8.00) 1.92 (1.11, 3.31)
Radius fracture 0.52 (0.25, 1.09) 4.32 (2.55, 7.31) 7.10 (4.24, 11.88) 0.52 (0.25, 1.08) 4.06 (2.39, 6.90) 6.94 (3.84, 12.56)

Figures displayed are hazard ratios and their 95% confidence intervals.

Pairwise 1:1 Matched Cohorts Matched Cohorts via Common Ref. Group

eTable 1 (Page 2).  Performance of matching procedures in a population of initiators of one of three classes of analgesic therapy.



Treatment
Effect  Het. PS  Overlap P(Exp.  3)
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eFigure  1;;  Part  1.     Average  bias  and  mean  squared  error  for  the  three-way  and  pairwise  matching  approaches.      This  page  shows  results  for  level  of  unmeasured  confounding:
None.
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Effect  Het. PS  Overlap P(Exp.  3)
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eFigure  1;;  Part  2.     Average  bias  and  mean  squared  error  for  the  three-way  and  pairwise  matching  approaches.      This  page  shows  results  for  level  of  unmeasured  confounding:
Second  weakest.
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eFigure  1;;  Part  3.     Average  bias  and  mean  squared  error  for  the  three-way  and  pairwise  matching  approaches.      This  page  shows  results  for  level  of  unmeasured  confounding:
Second  strongest.
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0K 5K 10K 15K
Mean  Cohort  Size

-50.0% 0.0% 50.0%
Mean  %  Bias  2  vs  1

-50.0% 0.0% 50.0%
Mean  %  Bias  3  vs  1

-50.0% 0.0% 50.0%
Mean  %  Bias  3  vs  2

0.0% 20.0% 40.0%
Mean  Absolute  %  Bias

0.0 200.0 400.0
Mean  MSE  (x100)

None More 33%

2%

95%

Less 33%

2%

95%

Second  
weakest

More 33%

2%

95%

Less 33%

2%

95%

Second  
strongest

More 33%

2%

95%

Less 33%

2%

95%

Strongest More 33%

2%

95%

Less 33%

2%

95%

9,067

9,570

12,746

24.3%

25.3%

25.2%

30.3

30.1

29.6

1,078

1,113

8,681

23.9%

25.5%

25.2%

32.1

31.8

30.4

80

941

1,281

39.9%

25.3%

25.1%

139.3

33.6

31.1

998

1,079

5,077

24.9%

26.4%

25.3%

30.6

33.3

30.0

225

248

5,396

24.9%

26.5%

25.3%

31.0

34.0

30.3

138

277

702

24.7%

25.3%

25.2%

31.6

31.6

30.5

9,065

9,568

12,745

19.1%

19.4%

17.8%

19.3

18.4

17.6

1,078

1,112

8,682

22.3%

23.4%

19.0%

30.1

29.4

26.0

79

941

1,280

38.0%

23.2%

22.1%

157.3

30.0

32.2

993

1,074

5,076

17.5%

18.8%

16.5%

16.8

18.6

16.1

226

249

5,399

20.5%

22.0%

18.5%

24.9

27.6

23.6

139

279

702

24.9%

24.4%

22.7%

35.7

33.1

31.5

9,073

9,573

12,747

14.9%

14.9%

11.9%

11.5

10.7

8.9

1,079

1,113

8,680

21.1%

21.9%

14.1%

29.1

28.4

22.7

80

939

1,279

38.5%

22.0%

20.4%

202.2

28.4

35.6

996

1,077

5,075

11.9%

13.0%

9.5%

8.4

9.7

6.9

224

248

5,397

16.8%

18.0%

13.1%

19.7

22.2

18.5

139

276

701

25.2%

24.1%

20.7%

40.9

35.6

33.3

9,071

9,571

12,749

12.4%

13.1%

5.2%

7.0

7.6

2.0

1,079

1,114

8,680

19.6%

19.9%

7.8%

30.7

30.4

18.9

79

939

1,280

35.0%

20.1%

17.0%

304.0

28.6

45.5

996

1,076

5,077

8.8%

9.4%

1.7%

5.8

5.9

1.3

226

249

5,400

11.4%

12.7%

9.2%

14.8

17.1

13.3

137

277

701

26.3%

23.3%

17.7%

57.2

42.3

39.4

eFigure  1;;  Part  4.     Average  bias  and  mean  squared  error  for  the  three-way  and  pairwise  matching  approaches.      This  page  shows  results  for  level  of  unmeasured  confounding:
Strongest.

Match  Type
Pairwise

Three-way

Common  Referent



Treatment
Effect  Het. PS  Overlap P(Exp.  3)

-10K -5K 0K

Difference  in  Mean
Cohort  Size

-0.010 -0.005

Difference  in  Mean
Covar  Distance

-50.0% 50.0%

Difference  in  Mean
Absolute  %  Bias

0.0 200.0

Difference  in  Mean
MSE  (x100)

None More 33%

2%

95%

Less 33%

2%

95%

Second  
weakest

More 33%

2%

95%

Less 33%

2%

95%

Second  
strongest

More 33%

2%

95%

Less 33%

2%

95%

Strongest More 33%

2%

95%

Less 33%

2%

95%

-3,678
-3,176

-0.007
-0.006

1.8%
0.1%

0.3
0.0

-7,606
-7,572

-0.007
-0.006

2.9%
0.3%

1.9
1.2

-1,201
-339

-0.008
-0.006

32.0%
1.8%

106.7
1.6

-4,079
-3,998

-0.007
-0.003

0.0%
1.1%

0.7
0.7

-5,173
-5,150

-0.007
-0.003

0.2%
1.2%

1.2
1.1

-562
-422

-0.009
-0.006

1.0%
0.4%

1.8
0.7

-3,680
-3,178

-0.007
-0.006

-0.8%
0.4%

1.4
1.9

-7,604
-7,569

-0.007
-0.007

-2.0%
0.3%

1.8
1.7

-1,201
-340

-0.008
-0.006

25.0%
-0.8%

114.3
1.7

-4,083
-4,002

-0.007
-0.003

-1.3%
-1.2%

2.8
2.3

-5,174
-5,150

-0.007
-0.002

-1.9%
-1.9%

1.8
1.5

-562
-423

-0.008
-0.006

0.3%
-0.1%

2.7
1.1

-3,678
-3,180

-0.007
-0.006

-1.3%
0.6%

6.1
7.9

-7,602
-7,568

-0.007
-0.006

-1.8%
0.5%

2.8
3.4

-1,201
-340

-0.009
-0.006

20.9%
0.2%

142.6
3.0

-4,077
-3,997

-0.007
-0.003

-2.3%
-2.4%

9.9
8.9

-5,169
-5,146

-0.007
-0.003

-3.5%
-3.7%

4.1
3.4

-563
-424

-0.009
-0.006

1.3%
0.2%

4.7
2.6

-3,675
-3,176

-0.007
-0.007

-0.9%
0.8%

26.0
32.1

-7,603
-7,569

-0.007
-0.006

-1.0%
0.8%

8.0
10.6

-1,200
-340

-0.009
-0.006

18.9%
2.4%

223.8
10.2

-4,082
-4,000

-0.007
-0.003

-4.4%
-4.5%

39.0
36.5

-5,174
-5,150

-0.007
-0.002

-6.0%
-5.9%

12.1
10.6

-562
-424

-0.007
-0.006

3.4%
-0.3%

13.8
7.1

eFigure  2.   Differences  in  key  measures  for  the  three-way  and  pairwise  matching  approaches.    Shorter  bars  in-
dicate  similar  performance.  Numbers  displayed  are  differences  between  pairwise  and  three-way;;  a  negative
number  indicates  that  the  three-way  value  was  lower  than  the  pairwise  value.


