[bookmark: _GoBack]WINBUGS Syntax:

Baseline model:
model{
	for (i in 1:n){
		for (j in 3:p){
			y[i,j]~dcat(prob[i,j‑2,1:5])}
		e[i]~dnorm(0,tau.e)}
	for (i in 1:n) {
		for (j in 3:p){
			for (k in 1:4){
				logit(P[i,j‑2,k])<‑kappa[j‑2,k]‑alpha[j‑2]*theta[i]}
				P[i,j‑2,5]<‑1}}
	for (i in 1:n) {
		for (j in 3:p){
			prob[i,j‑2,1]<‑P[i,j‑2,1]
			for (k in 2:5){
				prob[i,j‑2,k]<‑P[i,j‑2,k]‑P[i,j‑2,k‑1]}}}
		for (j in 3:p){
			for (k in 1:4){
				beta[j‑2,k]<‑kappa[j‑2,k]*pow(alpha[j‑2],‑1)}}
		for (i in 1:n){
# Some explanatory variables omitted
theta[i]<‑gam[1]*gender[i]+gam[2]*Brush[i]+…+gam[34]*DMFT[i]+e[i] }
	p.alpha[1]<‑1
		for (j in 3:p‑1) {
			alpha[j‑2]~dgamma(0.001,0.001)
			p.alpha[j‑2+1]<‑p.alpha[j‑2]*alpha[j‑2]}
	alpha[p‑2]<‑pow(p.alpha[p‑2],‑1)

for (i in 1:35){
	gam[i]~dnorm(0,0.001)}
	tau.e<‑pow(sigma,‑1)
	sigma~dgamma(0.001,0.001)

	for (j in 3:p) {
		for (k in 1:4){
			kappa.star[j‑2,k]~dnorm(m.kappa,pr.kappa)
			kappa[j‑2,k]<‑ranked(kappa.star[j‑2,1:4],k)}}
	pr.kappa<‑pow(s.kappa,‑2)
	s.kappa~dnorm(0,0.0001)
	m.kappa~dnorm(0,0.0001)}:


Model 1 (baseline covariates) & Model 2 (change between baseline and follow-up as covariates):
model{
for (t in 1:2){
		for (i in 1:n){
			for (j in 1:p){
				y[i,j,t]~dcat(prob[i,j,t,1:4])}}}	
	for (t in 1:1){
		for (i in 1:n) {
			for (j in 1:p){	
				for (k in 1:3){
					logit(P[i,j,k,t])<‑kappa[j,k,t]‑alpha[j]*theta[i] }
					P[i,j,4,t]<‑1 }}}
for (t in 2:2){	
		for (i in 1:n) {
			for (j in 1:p){
				for (k in 1:3){
				logit(P[i,j,k,t])<‑kappa[j,k,t]‑alpha[j]*(theta[i]+delta[i]) }
			P[i,j,4,t]<‑1 }}}
	for (t in 1:2){						
	for (i in 1:n) {
		for (j in 1:p){
			prob[i,j,t,1]<‑P[i,j,1,t]
			for (k in 2:4){
			prob[i,j,t,k]<‑P[i,j,k,t]‑P[i,j,k‑1,t]}}}}
	for (t in 1:2){		
	for (j in 1:p){
		for (k in 1:3){
			beta[j,k,t]<‑kappa[j,k,t]*pow(alpha[j],‑1)}}}

	for (i in 1:n){
		# Some explanatory variables omitted
		delta[i]<‑gam[1]*gender[i]+gam[2]*Brush12[i]+…+gam[34]*DMFT12[i]+e[i]
		e[i]~dnorm(m.e,pr.e)
		theta[i]~dnorm(0,pr.theta)}

	p.alpha[1]<‑1
	for (j in 1:p‑1) {
		alpha[j]~dgamma(0.1,0.1)
		p.alpha[j+1]<‑p.alpha[j]*alpha[j]}
	alpha[p]<‑pow(p.alpha[p],‑1)

for (t in 1:1){		
		for (j in 1:p) {
			for (k in 1:3){
				kappa.star[j,k,t]~dnorm(0,0.001)
				kappa[j,k,t]<‑ranked(kappa.star[j,1:3,t],k)}}}
#allow item parameters of items 4 & 5 to be vary
for (t in 2:2){		
		for (j in 4:5) {
			for (k in 1:3){
				kappa.star[j,k,t]~dnorm(0,0.001)
				kappa[j,k,t]<‑ranked(kappa.star[j,1:3,t],k)}}}

		for (j in 1:3) {
			for (k in 1:3){
				kappa[j,k,2]<‑kappa[j,k,1]}}
		for (j in 6:8) {
			for (k in 1:3){
				kappa[j,k,2]<‑kappa[j,k,1]}}
	m.e~dnorm(0,0.0001)
	pr.e<‑pow(s.e,‑2)
	s.e~dgamma(0.01,0.01)
	pr.theta<‑pow(s.theta,‑2)
	s.theta~dgamma(0.01,0.01)}


Model 3:
model{	
	for (t in 1:2){
		for (i in 1:n){
			for (j in 1:p){
				y[i,j,t]~dcat(prob[i,j,t,1:4])}}}
	for (t in 1:2){		
		for (i in 1:n) {
			for (j in 1:p){
				for (k in 1:3){
					logit(P[i,j,k,t])<‑kappa[j,k,t]‑alpha[j]*theta[i,t]}
					P[i,j,4,t]<‑1 }}}
	for (t in 1:2){					
		for (i in 1:n) {
			for (j in 1:p){
				prob[i,j,t,1]<‑P[i,j,1,t]
			for (k in 2:4){
				prob[i,j,t,k]<‑P[i,j,k,t]‑P[i,j,k‑1,t]}}}}
	for (t in 1:2){		
		for (j in 1:p){
			for (k in 1:3){
				beta[j,k,t]<‑kappa[j,k,t]*pow(alpha[j],‑1)}}}		
	for (i in 1:n){
		e[i,1:2]~dmnorm(m.e[], pr.e[,])
		# Some explanatory variables omitted
			theta[i,1]<‑gam[1]*gender[i]+gam[2]*Brush12[i]…+gam[34]*DMFT12[i]+e[i,1]
			theta[i,2]<‑del[1]*gender[i]+del[2]*Brush15[i]+…+del[34]*DMFT15[i]+e[i,2]}
		m.e[1]<‑0	
		m.e[2]~dnorm(0,0.001)
		L.e[1,1]~ dgamma(0.001,0.001)
		L.e[2,2]~ dgamma(0.001,0.001)
		L.e[2,1]~dnorm(0,0.001)
		L.e[1,2]<‑0
		
	for (i in 1:2){
		for (j in 1:2){
			sigma.e[i,j]<‑inprod(L.e[i, 1:2],L.e[j, 1:2])	}}
	pr.e[1:2,1:2]<‑inverse(sigma.e[,])
	
	p.alpha[1]<‑1
	for (j in 1:p‑1) {
		alpha[j]~dgamma(0.001,0.001)
		p.alpha[j+1]<‑p.alpha[j]*alpha[j]}
	alpha[p]<‑pow(p.alpha[p],‑1)
	for (t in 1:1){			
		for (j in 1:p) {
			for (k in 1:3){
				kappa.star[j,k,t]~dnorm(m.kappa,pr.kappa)
				kappa[j,k,t]<‑ranked(kappa.star[j,1:3,t],k)}}}
	for (t in 2:2){		
		for (j in 4:5) {
			for (k in 1:3){	
				kappa.star[j,k,t]~dnorm(0,0.001)
				kappa[j,k,t]<‑ranked(kappa.star[j,1:3,t],k)}}}
		for (j in 1:3) {
			for (k in 1:3){
				kappa[j,k,2]<‑kappa[j,k,1]}}
		for (j in 6:8) {
			for (k in 1:3){
				kappa[j,k,2]<‑kappa[j,k,1]}}
	pr.kappa<‑pow(s.kappa,‑2)
	for (i in 1:34){
		gam[i]~dnorm(0,0.001)}
	for (i in 1:34){
		del[i]~dnorm(0,0.001)}}




