Supplementary material

Supplementary 1. Complete data analysis code (using R)

library(readxl)
library(rms)
library(ggplot2)
library(hrbrthemes)
library(dplyr)
library(tidyr)
library(viridis)

combidata <- read_excel("~/Desktop/data")

data <- combidata %>%
  filter(KL != is.na(KL))

data<-data[which(data$year_1>0 & data$inc2==1),]
data$KL<-factor(as.factor(data$KL),levels=c("4","3","2","1"))
data$sex<-as.factor(data$sex)
data$collateral_stability<-as.factor(data$collateral_stability)
data$year_1 <- as.numeric(data$year_1)
data$Axis <- as.numeric(data$Axis)
data$painOKS_year1 <- as.numeric(data$painOKS_year1)
data$painOKS_pre <- as.numeric(data$painOKS_pre)
data$KL <- droplevels(data$KL)
dd<-datadist(data)
options(datadist="dd")

table(data$side)
table(data$KL)
hist(data$Axis)
summary(data$Axis)
hist(data$jointspaceheight)
summary(data$jointspaceheight)
table(data$sex)
hist(data$bmi)
summary(data$bmi)
summary(data$age)
sd(data$age)
table(data$asa_score_fix)
table(data$collateral_stability)
summary(data$baseline)
summary(data$year_1)
summary(data$jointspaceheight)
summary(data$painOKS_year1)
p2 <- ggplot(data=data, aes(x=jointspaceheight, group=KL,fill=KL)) +
    geom_density(adjust=1.5, alpha=.4) +
    theme_ipsum()
p2
p2 <- ggplot(data=data, aes(x=year_1, group=KL,fill=KL)) +
    geom_density(adjust=1.5, alpha=.4,bw=1) +
    theme_ipsum()
p2

tapply(data$year_1,data$KL,summary)
tapply(data$jointspaceheight,data$KL,summary)
## Regression models

data34<-data[which(data$KL!=2),]
data34<-droplevels(data34)

a1 <- aregImpute(~ KL+jointspaceheight+Axis+sex+bmi+age+year_1+collateral_stability+depression+asa_score_fix+extension+flexion+baseline,nk=0,data=data34, n.impute=5)

f1 <- fit.mult.impute(year_1 ~ KL*jointspaceheight*rcs(Axis,3)+sex*age+rcs(bmi,4)+collateral_stability+depression+asa_score_fix+extension+flexion+baseline, ols, a1, data=data34)

f1
plot(anova(f1))
plot(Predict(f1,bmi))
plot(Predict(f1,baseline))
plot(Predict(f1, jointspaceheight, KL))


p2 <- ggplot(data=data, aes(x=painOKS_year1, group=KL,fill=KL)) + 
     geom_density(adjust=1.5, alpha=.4,bw=1)+theme_ipsum()
p2

tapply(data$painOKS_year1,data$KL,summary)
table(data$KL, data$painOKS_year1)

data %>%
  count(KL, painOKS_year1)

data34<-data[which(data$KL!=2),]
data34<-droplevels(data34)
a1 <- aregImpute(~ jointspaceheight+Axis+sex+bmi+age+painOKS_year1+collateral_stability+depression+asa_score_fix+extension+flexion,nk=0,data=data34, n.impute=5)

f1 <- fit.mult.impute(painOKS_year1 ~ KL*jointspaceheight*rcs(Axis,3)+sex*age+rcs(bmi,4)+collateral_stability+depression+asa_score_fix+extension+flexion+painOKS_pre, orm, a1, data=data34)

f1
plot(anova(f1))



Supplementary 2. Linear regression model for outcome 1.
Linear Regression Model
 
 fit.mult.impute(formula = year_1 ~ KL * jointspaceheight * rcs(Axis, 
     3) + sex * age + rcs(bmi, 4) + collateral_stability + depression + 
     asa_score_fix + extension + flexion + baseline, fitter = ols, 
     xtrans = a1, data = data34)
 
                 Model Likelihood    Discrimination    
                       Ratio Test           Indexes    
 Obs    1395    LR chi2    183.94    R2       0.124    
 sigma6.7454    d.f.           23    R2 adj   0.109    
 d.f.   1371    Pr(> chi2) 0.0000    g        2.840    
 
 Residuals
 
     Min      1Q  Median      3Q     Max 
 -32.978  -2.763   1.529   4.487  12.689 
 
 
                                Coef    S.E.   t     Pr(>|t|)
 Intercept                      38.8832 4.7808  8.13 <0.0001 
 KL=3                           -1.1308 1.6502 -0.69 0.4933  
 jointspaceheight                   0.2838 0.4045  0.70 0.4831  
 Axis                          0.0209 0.0638  0.33 0.7433  
 Axis'                         0.1620 0.0705  2.30 0.0217  
 sex=male                       -1.0337 2.8106 -0.37 0.7131  
 age                            -0.0544 0.0265 -2.05 0.0405  
 bmi                             0.0464 0.1602  0.29 0.7720  
 bmi'                           -0.4042 0.6082 -0.66 0.5064  
 bmi''                           0.7139 1.7426  0.41 0.6821  
 collateral_stability=Stabiili   0.8071 0.4233  1.91 0.0567  
 depression=TRUE                  -0.7001 0.5723 -1.22 0.2215  
 asa_score_fix                  -0.4835 0.2794 -1.73 0.0838  
 extension                       0.0449 0.0332  1.35 0.1767  
 flexion                         0.0018 0.0135  0.14 0.8923  
 baseline                        0.2200 0.0258  8.54 <0.0001 
 KL=3 * jointspaceheight           -0.3192 0.8204 -0.39 0.6973  
 KL=3 * Axis                   0.0536 0.3979  0.13 0.8930  
 KL=3 * Axis'                  0.1008 0.4319  0.23 0.8155  
 jointspaceheight * Axis         -0.0414 0.0647 -0.64 0.5221  
 jointspaceheight * Axis'         0.0048 0.0738  0.07 0.9481  
 sex=male * age                  0.0091 0.0417  0.22 0.8269  
 KL=3 * jointspaceheight * Axis   0.0408 0.1956  0.21 0.8350  
 KL=3 * jointspaceheight * Axis' -0.1082 0.2165 -0.50 0.6175  


Supplementary 3. Ordinal Logistic Regression Model for outcome 2

Logistic (Proportional Odds) Ordinal Regression Model
 
 fit.mult.impute(formula = painOKS_year1 ~ KL * jointspaceheight * 
     rcs(Axis, 3) + sex * age + rcs(bmi, 4) + collateral_stability + 
     depression + asa_score_fix + extension + flexion + painOKS_pre, 
     fitter = orm, xtrans = a1, data = data34)
 
 
 Frequencies of Responses
 
   1   2   3   4   5 
  12 101 203 412 662 
 
 
                        Model Likelihood               Discrimination    Rank Discrim.    
                              Ratio Test                      Indexes          Indexes    
 Obs          1390    LR chi2      98.25    R2                  0.075    rho     0.258    
 Distinct Y      5    d.f.            23    g                   0.575                     
 Median Y        4    Pr(> chi2) <0.0001    gr                  1.778                     
 max |deriv| 0.003    Score chi2   97.59    |Pr(Y>=median)-0.5| 0.274                     
                      Pr(> chi2) <0.0001                                                  
 
                                Coef    S.E.   Wald Z Pr(>|Z|)
 y>=2                            2.8826 1.3779  2.09  0.0364  
 y>=3                            0.5058 1.3540  0.37  0.7088  
 y>=4                           -0.7443 1.3541 -0.55  0.5826  
 y>=5                           -2.1392 1.3559 -1.58  0.1146  
 KL=3                           -0.1489 0.4337 -0.34  0.7314  
 jointspaceheight                0.1165 0.1172  0.99  0.3203  
 Axis                           -0.0224 0.0182 -1.23  0.2196  
 Axis'                           0.0721 0.0213  3.38  0.0007  
 sex=male                       -0.6734 0.8122 -0.83  0.4070  
 age                             0.0004 0.0076  0.05  0.9630  
 bmi                             0.0496 0.0454  1.09  0.2746  
 bmi'                           -0.1698 0.1704 -1.00  0.3190  
 bmi''                           0.3780 0.4861  0.78  0.4368  
 collateral_stability=Stabiili   0.0804 0.1259  0.64  0.5232  
 depression=TRUE                -0.3219 0.1550 -2.08  0.0378  
 asa_score_fix                  -0.0245 0.0779 -0.31  0.7531  
 extension                       0.0107 0.0108  0.99  0.3237  
 flexion                        -0.0003 0.0034 -0.09  0.9304  
 painOKS_pre                     0.3158 0.0786  4.02  <0.0001 
 KL=3 * jointspaceheight        -0.2547 0.2250 -1.13  0.2576  
 KL=3 * Axis                    -0.0021 0.0963 -0.02  0.9830  
 KL=3 * Axis'                   -0.0526 0.1070 -0.49  0.6228  
 jointspaceheight * Axis        -0.0046 0.0185 -0.25  0.8028  
 jointspaceheight * Axis'       -0.0139 0.0227 -0.61  0.5395  
 sex=male * age                  0.0079 0.0121  0.66  0.5118  
 KL=3 * jointspaceheight * Axis  0.0131 0.0510  0.26  0.7970  
 KL=3 * jointspaceheight * Axis' 0.0132 0.0581  0.23  0.8207  

