[bookmark: _Toc505971068]SUPPLEMENTARY DATA
Summary of Missing data	
Supplementary figure S1 Patterns of missing data for total knee replacement cohort. [image: ]	
OKS: Oxford Knee Score; OHS: Oxford Hip Score; EQ-5D-3L: EuroQol 5-dimension 3-level; TKR: Total Knee Replacement. 
Supplementary figure S2. Patterns of missing data for total hip replacement cohort.
[image: ]	
OKS: Oxford Knee Score; OHS: Oxford Hip Score; EQ-5D-3L: EuroQol 5-dimension 3-level; THR: Total Hip Replacement. 



Supplementary table S1 Characteristics of individuals with all PROMs completed compared to those with missing PROMs
	
	TKR
	
	
	THR
	
	

	
	Complete PROMs
	Missing PROMs
	SMD
	Complete PROMs
	Missing PROMs
	SMD

	N
	2212
	819
	
	2128
	765
	

	Age (median [IQR])
	70.0 [64.0, 76.0]
	69.0 [62.0, 76.0]
	0.08
	69.0 [63.0, 76.0]
	69.0 [61.0, 76.0]
	0.08

	Gender:  Female (n (%))
	1200 (54.2)
	477 (58.2)
	0.08
	1220 (57.3)
	467 (61.0)
	0.08

	Diagnosis: RA (n (%))
	142 (6.4)
	67 (8.2)
	
	98 (4.6)
	48 (6.3)
	0.07

	Charlson score (n (%))
	
	
	0.03
	
	
	0.08

	  0
	1558 (70.4)
	567 (69.2)
	
	1581 (74.3)
	541 (70.7)
	

	  1+
	654 (29.6)
	252 (30.8)
	
	547 (25.7)
	224 (29.3)
	

	BMI (median [IQR])
	30.4 [27.3, 34.5]
	31.3 [27.4, 35.5]
	0.1
	28.6 [25.4, 31.9]
	28.8 [25.3, 32.8]
	0.09

	  BMI missing (n (%))
	1060 (47.9)
	400 (48.8)
	0.02
	1105 (51.9)
	402 (52.5)
	

	  Smoking status (n (%))
	
	
	0.11
	
	
	0.22

	  Non-smoker
	636 (28.8)
	206 (25.2)
	
	580 (27.3)
	175 (22.9)
	

	  Ex-smoker 
	615 (27.8)
	219 (26.7)
	
	520 (24.4)
	171 (22.4)
	

	  Current smoker 
	96 (4.3)
	47 (5.7)
	
	137 (6.4)
	95 (12.4)
	

	  Missing 
	865 (39.1)
	347 (42.4)
	
	891 (41.9)
	324 (42.4)
	

	IMD quintile (n (%))
	
	
	0.14
	
	
	0.18

	  1 
	504 (22.8)
	170 (20.8)
	
	576 (27.1)
	172 (22.5)
	

	  2 
	572 (25.9)
	184 (22.5)
	
	532 (25.0)
	186 (24.3)
	

	  3 
	529 (23.9)
	200 (24.4)
	
	506 (23.8)
	175 (22.9)
	

	  4 
	405 (18.3)
	161 (19.7)
	
	356 (16.7)
	142 (18.6)
	

	  5 
	201 (9.1)
	103 (12.6)
	
	157 (7.4)
	90 (11.8)
	

	  Missing
	1 (0.0)
	1 (0.1)
	
	1 (0.0)
	0 (0.0)
	



Data are reported as N (%) unless stated otherwise. TKR: Total Knee Replacement; THR; Total Hip Replacement; IQR: Interquartile range; IMD: Indices of Multiple Deprivation; PROMs: patient reported outcome measures; SMD; Standardised mean difference



Summary of EQ-5D-3L responses	
Supplementary table S2. EQ-5D-3L responses before and after surgery	
	
	Pre-operative
	Post-operative

	
	OA
	RA
	OA
	RA

	TKR
	
	
	
	

	Usual activities (n (%))
	
	
	
	

	  1
	184 (9%)
	12 (8%)
	981 (47%)
	45 (32%)

	  2
	1656 (80%)
	102 (72%)
	1038 (50%)
	86 (61%)

	  3
	230 (11%)
	28 (20%)
	51 (2%)
	11 (8%)

	Anxiety/ depression (n (%))
	
	
	
	

	  1
	1309 (63%)
	80 (56%)
	1643 (79%)
	96 (68%)

	  2
	684 (33%)
	52 (37%)
	393 (19%)
	41 (29%)

	  3
	77 (4%)
	10 (7%)
	34 (2%)
	5 (4%)

	Pain/ discomfort (n (%))
	
	
	
	

	  1
	15 (1%)
	0 (0%)
	766 (37%)
	45 (32%)

	  2
	1298 (63%)
	68 (48%)
	1224 (59%)
	79 (56%)

	  3
	757 (37%)
	74 (52%)
	80 (4%)
	18 (13%)

	Mobility (n (%))
	
	
	
	

	  1
	156 (8%)
	8 (6%)
	1114 (54%)
	48 (34%)

	  2
	1910 (92%)
	132 (93%)
	956 (46%)
	94 (66%)

	  3
	4 (0%)
	2 (1%)
	0 (0%)
	0 (0%)

	Self-care (n (%))
	
	
	
	

	  1
	1491 (72%)
	80 (56%)
	1755 (85%)
	94 (66%)

	  2
	570 (28%)
	60 (42%)
	314 (15%)
	48 (34%)

	  3
	9 (0%)
	2 (1%)
	1 (0%)
	0 (0%)

	THR
	
	
	
	

	Usual activities (n (%))
	
	
	
	

	  1
	109 (5%)
	3 (3%)
	1208 (60%)
	38 (39%)

	  2
	1559 (77%)
	67 (68%)
	773 (38%)
	53 (54%)

	  3
	362 (18%)
	28 (29%)
	49 (2%)
	7 (7%)

	Anxiety/ depression (n (%))
	
	
	
	

	  1
	1168 (58%)
	37 (38%)
	1725 (85%)
	70 (71%)

	  2
	774 (38%)
	46 (47%)
	268 (13%)
	25 (26%)

	  3
	88 (4%)
	15 (15%)
	37 (2%)
	3 (3%)

	Pain/ discomfort (n (%))
	
	
	
	

	  1
	13 (1%)
	1 (1%)
	1194 (59%)
	40 (41%)

	  2
	1176 (58%)
	40 (41%)
	785 (39%)
	49 (50%)

	  3
	841 (41%)
	57 (58%)
	51 (3%)
	9 (9%)

	Mobility (n (%))
	
	
	
	

	  1
	123 (6%)
	3 (3%)
	1296 (64%)
	35 (36%)

	  2
	1904 (94%)
	94 (96%)
	732 (36%)
	63 (64%)

	  3
	3 (0%)
	1 (1%)
	2 (0%)
	0 (0%)

	Self-care (n (%))
	
	
	
	

	  1
	951 (47%)
	26 (27%)
	1706 (84%)
	62 (63%)

	  2
	1059 (52%)
	70 (71%)
	318 (16%)
	35 (36%)

	  3Data are reported as n (%). TKR: Total Knee Replacement; THR: Total Hip Replacement; EQ-5D-3L: EuroQol 5-dimension 3-level

	20 (1%)
	2 (2%)
	6 (0%)
	1 (1%)


Distributions of PROMs	
Supplementary figure S3. . Distribution of pre- and post-operative joint-specific scores.	[image: ]
Kernel density distributions with points showing observed data and solid vertical lines denoting the 25th percentile, 50th percentile (median), and 75th percentile. OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement; EuroQol 5-dimension 3-level

Supplementary figure S4. Distribution of change in joint-specific scores.  	[image: ]
Kernel density distributions with points showing observed data and solid vertical lines denoting the 25th percentile, 50th percentile (median), and 75th percentile. OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement; EuroQol 5-dimension 3-level

Supplementary figure S5. Distribution of pre- and post-operative overall quality of life
[image: ]
Kernel density distributions with points showing observed data and solid vertical lines denoting the 25th percentile, 50th percentile (median), and 75th percentile. OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement; EuroQol 5-dimension 3-level

Supplementary figure S6. Distribution of change in overall quality of life. 

[image: ]
Kernel density distributions with points showing observed data and solid vertical lines denoting the 25th percentile, 50th percentile (median), and 75th percentile. OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement; EuroQol 5-dimension 3-level



Summary of OLS regressions	
Supplementary table S3. Estimated effects of explanatory factors on post-operative PROMs	
	
	TKR
	
	THR
	

	
	OKS
(0 to 48)
	EQ-5D-3L index
(-0.59 to 1)
	OHS
(0 to 48)
	EQ-5D-3L index
(-0.59 to 1)

	Diagnosis: RA
	-0.05 
(-1.57 to 1.48)
	-0.09 
(-0.13 to -0.06)
	-1.35 
(-2.93 to 0.22)
	-0.08 
(-0.12 to -0.03)

	Age
	0.10 
(0.00 to 0.19)
	0.00 
(0.00 to 0.00)
	-0.05 
(-0.12 to 0.02)
	-0.00 
(-0.00 to 0.00)

	Age*
	-0.18 
(-0.29 to -0.07)
	-0.00 
(-0.01 to -0.00)
	-0.09 
(-0.17 to -0.00)
	-0.00 
(-0.00 to 0.00)

	Gender: male
	0.33 
(-0.45 to 1.11)
	0.00 
(-0.02 to 0.02)
	1.48 
(0.80 to 2.16)
	0.02 
(0.00 to 0.04)

	Charlson score
	
	
	
	

	   0
	Ref
	Ref
	Ref
	Ref

	   1+
	-1.22 
(-2.05 to -0.39)
	-0.03 
(-0.05 to -0.01)
	-1.41 
(-2.17 to -0.65)
	-0.05 
(-0.07 to -0.03)

	IMD Quintile
	
	
	
	

	  1 (least deprived)
	Ref
	Ref
	Ref
	Ref

	  2
	0.02 
(-1.05 to 1.09)
	0.00 
(-0.03 to 0.03)
	-0.44 
(-1.35 to 0.47)
	-0.00 
(-0.03 to 0.02)

	  3
	0.14 
(-0.95 to 1.24)
	-0.00 
(-0.03 to 0.03)
	-1.16 
(-2.09 to -0.23)
	-0.02 
(-0.04 to 0.01)

	  4
	-1.72 
(-2.91 to -0.53)
	-0.03 
(-0.06 to -0.00)
	-2.10 
(-3.12 to -1.07)
	-0.02 
(-0.05 to 0.01)

	  5 (most deprived)
	-1.72 
(-3.21 to -0.23)
	-0.04 
(-0.08 to -0.00)
	-3.11 
(-4.49 to -1.73)
	-0.09 
(-0.13 to -0.05)

	Pre-operative score
	0.52 
(0.40 to 0.64)
	0.20 
(0.16 to 0.23)
	0.70 
(0.52 to 0.88)
	0.77 
(0.62 to 0.93)

	Pre-operative score*
	-0.17 
(-0.31 to -0.03)
	
	-1.38 
(-2.03 to -0.73)
	-2.92 
(-3.62 to -2.21)

	Pre-operative score†
	
	
	3.36 
(1.49 to 5.23)
	4.69 
(3.52 to 5.87)

	BMI
	-0.16 
(-0.26 to -0.06)
	-0.01 
(-0.01 to -0.00)
	-0.16 
(-0.25 to -0.07)
	-0.00 
(-0.01 to 0.01)

	
	
	
	
	-0.01 
(-0.02 to -0.00)

	Smoking status
	
	
	
	

	  Non-smoker
	Ref
	Ref
	Ref
	Ref

	  Ex-smoker
	-0.84 
(-1.78 to 0.10)
	-0.02 
(-0.04 to 0.01)
	-0.80 
(-1.63 to 0.04)
	-0.02 
(-0.05 to 0.00)

	  Current smoker
	-0.53 
(-2.36 to 1.30)
	-0.00 
(-0.05 to 0.04)
	-1.75 
(-3.15 to -0.35)
	-0.06 
(-0.10 to -0.01)


Coefficients with 95% confidence intervals in parentheses. Dependent variables were post-operative scores. Explanatory variables were diagnosis (rheumatoid arthritis, RA, or osteoarthritis, OA), age at surgery, gender (male or female), Charlson score, index of multiple deprivation (IMD) quintile, pre-operative score for the corresponding dependent variable, body mass index, and smoking status. * and † are knot points from restricted cubic splines. TKR: total knee replacement; THR: total hip replacement; OKS: Oxford Knee Score; OHS: Oxford Hip Score; EQ-5D-3L: EuroQol 5-dimension 3-level; IMD: index of multiple deprivation.
Supplementary figure S7. Partial effect of index diagnosis and pre-operative joint-specific scores on post-operative joint-specific scores. 
[image: C:\Users\eburn\Dropbox\DPhil data cprd hes analysis\proms\results\diagnosis.pre_op.oks.ohs.combined.tiff]
The partial effect gives predicted post-operative scores while other explanatory variables are held fixed at their average values (median if continuous and mode if categorical). TKR: total knee replacement OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement 
Supplementary figure S8. Partial effect of index diagnosis and age on post-operative joint-specific scores. 
[image: C:\Users\eburn\Dropbox\DPhil data cprd hes analysis\proms\results\diagnosis.age.oks.ohs.combined.tiff]
The partial effect gives predicted post-operative scores while other explanatory variables are held fixed at their average values (median if continuous and mode if categorical). OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement 
Supplementary figure S9. Partial effect of index diagnosis and BMI on post-operative joint-specific scores.	
[image: C:\Users\eburn\Dropbox\DPhil data cprd hes analysis\proms\results\diagnosis.bmi.oks.ohs.combined.tiff]
The partial effect gives predicted post-operative scores while other explanatory variables are held fixed at their average values (median if continuous and mode if categorical). OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement 
Supplementary figure S10. Partial effect of index diagnosis and pre-operative overall quality of life on post-operative overall quality of life. 
[image: ]The partial effect gives predicted post-operative scores while other explanatory variables are held fixed at their average values (median if continuous and mode if categorical). OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement; EQ-5D-3L: EuroQol 5-dimension 3-level.
Supplementary figure S11. Partial effect of index diagnosis and age on post-operative overall quality of life.	
[image: ]
The partial effect gives predicted post-operative scores while other explanatory variables are held fixed at their average values (median if continuous and mode if categorical). OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement; EQ-5D-3L: EuroQol 5-dimension 3-level.
Supplementary figure S12. Partial effect of index diagnosis and BMI on post-operative overall quality of life. 

[image: ]

[bookmark: _GoBack]The partial effect gives predicted post-operative scores while other explanatory variables are held fixed at their average values (median if continuous and mode if categorical).OKS: Oxford Knee Score; OHS: Oxford Hip Score; TKR: total knee replacement; THR: total hip replacement; EQ-5D-3L: EuroQol 5-dimension 3-level.
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