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Tong quan

* Phan tich h6i quy dwoc st dung khi ching ta muén dinh lvong
anh huwdng cla cac bién dién giai theo thoi gian ddi vai sy kién

— sy hién dién cua mang bao thai bij gitt lai lam tang kha nang thu thai
trong chu ky thu thai ¢ bo sita

— Nhwng la bao nhiéu?
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Tong quan

e Muc tiéu:

— ¢6 dwgec mot s6 thudc do hiéu irng mod ta mdi quan hé gitra mot bién
dy doan va thoi gian dén that bai, diéu chinh cho cac bién khac trong
MmO hinh

— H&i quy logistic: danh gia tac dong cla ty so chénh (odds ratio)

— H&i quy Poisson: danh gia tac dong cla ty sd nguy co (risk ratio)

— survival analysis: danh gia tac dong (trong da sé trwong hop?) ty s6
moi nguy (hazard ratio)

* Cox proportional hazards regression
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BSE in British cattle holdings.

TABLE 5: Cox proportional hazards regression model showing the effect of region, holding size and holding type on the monthly
hazard of experiencing a st Index case

Number of Mumber Regression Hazard Q5% C1 of

Explanatory vanable holdings BSE-positive coefficient (se) P ratio¥ hazard ratio
Region <0-01*

Eastern 59241 1137 0-7981 (0-0359) 2:22 2-07-2-38

Mid and West 22,970 6753 0-5830 (0-02471) 1-79 1-71-1-88

Morthern 16,283 4284 0-5632 (0-0254) 1-76 1-67-1-85

Scotland 16,635 2627 100

South east Troz2 2012 0-8865 (0-0302) 2-43 2-29-2-58

South west 24,529 8336 0-8746 (0-0234) 2-40 2-29-2-51

Wales 20809 4315 0-5127 (0-0256) 1-67 1-59-1-76
Heolding size <1001

1-6 31,469 44 —0-8344 (0-0468) 0-43 0-40-0-48

T-21 25,142 2021 1-00

22-53 29,145 8479 1-061 (0-0257) 2-89 2-75-3-04

=53 29,702 18,320 1-776 (0-0254) 591 5-62-6-21
Holding type <10-01

Dairy 38,576 21,1M 1-117 (0-0168) 306 2-96-3-16

Mixed 9955 2221 0-5462 (0-0253) 1-73 1-54-1-81

Beef suckler 62,896 GOS2Z 100

Likelihood ratio test statistic 35,570; df 11; P<<0.-01

* The significance of inclusion of the six region variables in the model

t Cases with missing values have been excluded, so counts vary slightly from those shown in Table 4

¥ Interpretation: compared with the reference category (holdings in Scotland), after adjusting for the effect of the size and type of holding,
up to June 30, 1997, holdings in the Eastern region of England were at 2-22 (95% <1 2-07 to 2:38) times the monthly hazard of having a BSE
index case

€1 Confidence interval

Stevenson, M., Wilesmith, J., Ryan, J., Morris, R., Lockhart, J., Lin, D., Jackson, R., 2000a. Temporal aspects of the bovine
spongiform encephalopathy epidemic in Great Britain: Individual animal-associated risk factors for disease. Veterinary
Record 147, 349 - 354.



Tong quan

* Dé xay dung md hinh mdi nguy han md hinh sinh ton

¢ MOt md hinh tham sé dua trén phan bd mi cé thé dwoc tham
s6 hda bang md hinh tuyén tinh cho log-hazard:

loghi(t) = a + Bxy; + Byxy; + o + B X
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Tong quan

* M©6 hinh mdi nguy theo ty |é cia Cox loai bd o (the intercept)
va thay bang a(t):

logh;(t) = a + Bixy + Byxy + oo + By

logh;(t) = a(t) + Bixy; + Byxy + oo + BrXy

hi(t) =exp(a(t) + Bixy; + Baxy + oo + LX)
e Cd thé viét:

hi(t) = ho(D)exp(Bixy; + Brxy + oo + BrXy)

t

Méi nguy “Co ban”
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Tong quan

MOt vidu don gian:
— bé,nh nhan ung thu nhan duwgc mot trong hai liéu phap: diéu tri hoac
kiém soat
— nguy co tai phat hang ngay doi v&i nhom kiém soat: h.(t) = hy(t)
— nguy co tai phat hang ngay déi véi nhom diéu tri: h-(t) = hy(t) exp(B)
— Ty sO nguy co tai phat:

_ hr() _ ho(D)exp(B)
he®) ~ ho(t)

HR

— so v&i déi chirng, nguy co tai phat hang ngay doi véi nhém diéu tri la

exp(B)
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Tong quan

e MOt vi du don gian (tiép):

— ty |& nguy co la 10 cé nghia la nguy co that bai trén mot don vi thoi
gian doi vadi nhém diéu tri [a 10 1an so véi nhdm doéi chirng

— ty 18 nguy co' 1a 0,10 ¢ nghia |a nguy co that bai trén moéi don vi thoi
gian doi v&i nhém diéu tri la 0,10 1an so véi nhdm doéi chirng

— Do dé ching ta khéng danh gid moi nguy tuyét déi ciia mot sy kién
dang dién ra ma chi danh gia ty sé cdia cac mdi nguy

— céac bién dién giai phan loai: ‘so v&i nhdm tham chiéu, nguy co
that bai hang ngay la ..."

— cac bién giai thich lién tuc: ‘ddi vai sy gia tang don vi trong XYZ,
nguy co that bai hang nam 13 ...”

‘ )/ THE UNIVERSITY OF
¥ MELBOURNE




BSE in British cattle holdings.

TABLE 5: Cox proportional hazards regression model showing the effect of region, holding size and holding type on the monthly
hazard of experiencing a st Index case
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1-6 31,469 44 —0-8344 (0-0468) 0-43 0-40-0-48

T-21 25,142 2021 1-00
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* The significance of inclusion of the six region variables in the model

t Cases with missing values have been excluded, so counts vary slightly from those shown in Table 4

¥ Interpretation: compared with the reference category (holdings in Scotland), after adjusting for the effect of the size and type of holding,
up to June 30, 1997, holdings in the Eastern region of England were at 2-22 (95% <1 2-07 to 2:38) times the monthly hazard of having a BSE
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€1 Confidence interval

Stevenson, M., Wilesmith, J., Ryan, J., Morris, R., Lockhart, J., Lin, D., Jackson, R., 2000a. Temporal aspects of the bovine
spongiform encephalopathy epidemic in Great Britain: Individual animal-associated risk factors for disease. Veterinary
Record 147, 349 - 354.



Tong quan

* Cacgiadinh:
1. Ty lé cdia ham sé nguy co cho hai ca thé véi cac tdp hop sé dong
bién khac nhau thay déi theo thoi gian
2. Thoigian duwgc do trén thang do lién tuc

3. Kiém duyét xay ra ngau nhién
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LO trinh

e Toéng quan

e Xay dung mo hinh

e Kiém tra gid dinh cdc mdi nguy theo ty 1&
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* Trinh bay két qua

e XU ly cdc mai nguy phi ty |é
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Xay dwng mo hinh

 Buwdc 1 lya chon cac dong bién:
— phan tich k{ ludng dé xac dinh mai lién quan gitra thoi gian sinh tén
va tat ca cac dong bién tiém nang
— Bién phan loai:

— Bao gdbm phuong phap Kaplan-Meier dé wéc tinh cdc ham sé sinh

ton cu thé cda nhdm
— Bién lién tuc:

— nén duoc chia thanh cac phan tu (hodc cdc nhédm cé y nghia sinh
hoc khac) va st dung cac phuong phap tuwong tu nhau

— moét mo hinh da bién nén cé ngay tir dau véi tat ca cac biéncoy
nghia trong cac phan tich don bién véi P = 0.20 dén 0.25 va vdi
bat ky bién nao khac néu né quan trong trong |am sang
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library (survival) ; setwd("D:\\TEMP")
dat <- read.table("addict.csv", header = TRUE, sep = ",");

addict.km01l <- survfit(Surv(stop, status) ~ clinic, type = "kaplan-
meier", data = dat)

plot (addict.km01l, xlab = "Days to relapse", ylab = "Cumulative

proportion to experience event", main = "Clinic", 1lty = c¢(1,2),
mark.time = FALSE)

legend (x = "topright", legend = c("Clinic 1","Clinic 2"), 1lty =
c(l,2), bty = "n", cex = 0.80)
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survdiff (Surv(stop, status) ~ clinic, data = dat, na.action =
na.omit, rho = 0)

Call:
survdiff (formula = Surv(stop, status) ~ clinic, data = dat,
na.action = na.omit,
rho = 0)
N Observed Expected (O-E)"2/E (O-E)"2/V
clinic=1 163 122 90.8 10.7 28.1
clinic=2 75 28 59.2 16.4 28.1

Chisg= 28.1 on 1 degrees of freedom, p = 1.18e-07




addict.km02 <- survfit(Surv(stop, status) ~ prison, type = "kaplan-
meier", data = dat)

plot (addict.km02, xlab = "Days to relapse", ylab = "Cumulative

proportion to experience event'", main = "Prison", 1lty = c¢(1,2),
mark.time = FALSE)
legend (x = "topright", legend = c("Prison absent","Prison present"),

lty = ¢(1,2), bty = "n", cex = 0.80)
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survdiff (Surv(stop, status) ~ prison, data = dat, na.action =
na.omit, rho = 0)

Call:
survdiff (formula = Surv(stop, status) ~ prison, data = dat,
na.action = na.omit,
rho = 0)
N Observed Expected (O-E)"2/E (O-E)"2/V
prison=0 127 81 87.4 0.474 1.14
prison=1 111 69 62.6 0.663 1.14

Chisg= 1.1 on 1 degrees of freedom, p = 0.285




dat$dose.cat[dat$Sdose < 60] <- O;
dat$dose.cat[dat$Sdose >= 60] <- 1;

addict.km03 <- survfit (Surv(stop, status) ~ dose.cat, type =
"kaplan-meier", data = dat);

plot (addict.km03, xlab = "Days to relapse", ylab = "Cumulative
proportion to experience event'", main = "Dose categories'", 1lty
c(l1,2,3,4), mark.time = FALSE)
legend (x = "topright", legend = c("Low dose","High dose"), lty
c(l,2), bty = "n", cex = 0.80)




Cumulative proportion to experience event
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survdiff (Surv(stop, status) ~ dose.cat, data = dat, na.action =
na.omit, rho = 0)

Call:
survdiff (formula = Surv(stop, status) ~ dose.cat, data = dat,
na.action = na.omit, rho = 0)
N Observed Expected (O-E)"2/E (O-E)"2/V
newdose=0 93 65 40.8 14.33 20.4
newdose=1 145 85 109.2 5.36 20.4

Chisg= 20.4 on 1 degrees of freedom, p = 6.23e-06




Xay dwng mo hinh

* Budc 2 gan vai mo hinh da bién:

— Xay dwng mé hinh va st dung P values tir kiém dinh Wald tests cla
cac hé so riéng |é dé xac dinh cac bién dién giai cé thé bj loai khdi mé
hinh

— ki€m dinh ty & xac suat cuc bd sé xac nhan bién dién giai bi loai bé I3
khong co y nghia

— tiép tuc cho dén khi khéng con bién dién gidi nao nira c6 thé duoc
loai bo khdi md hinh
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addict.cph0l <- coxph(Surv(stop, status, type = "right") ~ clinic +
prison + dose, method = "breslow'", data = dat)
summary (addict.cph01)
Call:
coxph (formula = Surv (stop, status, type = "right") ~ clinic +
prison + dose, data = dat, method = "breslow")
coef exp (coef) se (coef) = 5 Wald stgtistic: rqtip of
clinic -1.0092 0.365 0.21473|-4.70 2.6e-06 | regression coefficient
prison 0.3147 1.370 0.16716| 1.88 6.0e-02 | toltsstandard error.
dose  -0.0352 0.965 0.00637|-5.54 3.1e-08 | Testthatf differs
from zero.

exp (coef) exp(-coef) lower .95 upper .95
clinic 0.365 2.74 0.239 0.555
prison 1.370 0.73 0.987 1.901
dose 0.965 1.04 0.953 0.977
[Esguare- 0.257 ] (max possible= 0.997 ) | yalingod ratio, Wald test, Score
Likelihood ratio testy 64.3 on 3 df,  test Test hypothesis that all Bs are
Wald test = 54 on 3 df, Z2er0.
Score (logrank) test F 56.2 on 3 df,




addict.cph02 <- coxph(Surv(stop, status, type = "right") ~ clinic +
dose, method = "breslow", data = dat);
summary (addict.cph02)

Call:
coxph (formula = Surv (stop, status, type = "right") ~ clinic +
dose, data = dat, method = "breslow")
coef exp(coef) se(coef) Z P

clinic -0.9535 0.385 0.21204 -4.50 6.9e-06
dose -0.0342 0.9060 0.00620 -5.47 4.0e-08

exp (coef) exp(-coef) lower .95 upper .95
clinic 0.385 2.59 0.254 0.584
dose 0.966 1.03 0.955 0.978
Rsquare= 0.226 (max possible= 0.997 )
Likelihood ratio test= 60.8 on 2 df, p=6.14e-14
Wald test = 52.8 on 2 df, p=3.52e-12
Score (logrank) test = 54.3 on 2 df, p=1.60e-12




Xay dwng mo hinh

* Budc 2 phu hgp véi md hinh da bién (tiép.):
— Kiém dinh likelihood ratio test:
G=-2] (Ll—o) B (LL1) ]

G is compared to a ¢? distribution with df = (number of covariates
LL, - number of covariates LL,)

— Kiém dinh univariate Wald test: duoc st dung dé kiém tra xem hé sd
héi quy cé khac biét dang ké so vdi 0: cé thé cung cdp manh mai vé
viéc cac bién nao cé thé duoc loai bd ma khéng anh huédng dén hiéu
suat mo hinh

x2 <—= 2 * (addict.cph02Sloglik[2] - addict.cph0l$loglik[2]);
P <- 1 - pchisg(x2,1);
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Variable Subjects Failed Coefficient (SE) P Hazard ratio (95%)
Clinic: <0.012

Clinic 1 163 122 - 1.00

Clinic 2 74 28 -1.0091 (0.2147) 0.36 (0.24 - 0.55) P
Prison: 0.06

Absent 127 81 - 1.00

Present 111 69 0.3146 (0.1672) 1.37 (0.98 - 1.90)
Dose 238 150 - 0.0352 (0.0064) <0.01 0.96(0.95-0.98)

& Significance of the two clinic variables in the model.
b Interpretation: compared with the reference category (patients from Clinic 1), after adjusting for the effect of
methadone dose and prison status, patients from Clinic 2 had 0.36 (95% CI 0.24 - 0.55) times the daily hazard of

relapse.



Xay dwng mo hinh

e Budc 3 kiém tra quy md chia déng bién lién tuc:

— O day ching ta can kiém tra xem moi bién dién giai lién tuc |a tuyén
tinh trong log- hazard cua né

— Phuong phap 1

— thay thé dong bién lién tuc bang ba loai bién thiét ké bang cach
st dung Q1, Q2, va Q3 lam cac diém cat

— v& cac hé s8 wdc tinh cho cac bién thiét ké so véi diém gitra cla
nhom: diém thi tw dwgc tinh bang 0 bang cach st dung diém
gitra cia nhédm thr nhat

— néu quy mé chinh xac la tuyén tinh, thi dwong ndi bén diém sé
xap xi mot dwong thang
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dat$dose.cat <- factor (dat$dose.cat®®labels=c("1","2","3","4"))
contrasts (dat$dose.cat) <- contr.treatment(4, base = 1, contrasts =
TRUE)

addict.cph04 <- coxph(Surv(stop, status, type = "right") ~ clinic +
prison + dose.cat, method = "breslow", data = dat)

x <- ¢(((50 + min(dat$dose))/2),55,65, ((max(datSdose) + 70)/2))

y <- c¢(0, addict.cphO4S$coefficients[3:5])

plot(x, y, xlim = ¢(0,100), type = "1", xlab = '"Dose", ylab =
"Regression coefficient")




Xay dwng mo hinh

e Budc 3 kiém tra quy mo chia déng bién lién tuc (tiép.):
— Phuong phap 2

— Tao sy phu hgp védi mé hinh hiéu &ng chinh so bd, bao gobm ca
bi€n dién giai (vi du: ‘tudi’)

— Gilt s6 du Martingale residuals (M;) tir mo hinh nay va tinh todan
H;, = ci — Mi, véic, |a bién ki€ém duyét

l
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Xay dwng mo hinh

e Budc 3 kiém tra quy mo chia déng bién lién tuc (tiép.):
— Phuong phap 2

— Tao ¢; nhu 1a mdt ham sé cla bién dién giai va tinh todn gid tri
lowest smooth (ky hiéu la ¢;,,)

— Tao H; v&i mdt dong bién va tinh toan lowess smooth (ky hiéu la
Hgy)

Cl
— Tinh Vi = n<Hsm>+,8agexage
Ism

— Tao y; la mot ham so vé tuoi
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addict.

prison

addict.
addict.
addict.
addict.
addict.

cph01l <- coxph (Surv(stop, status, type = "right")
+ dose, method = "breslow", data = dat)

mi <- residuals(addict.cph0Ol, type = "martingale")
hi <- dat$status - addict.mi

clsm <- lowess (dat$dose, datS$Sstatus)

hlsm <- lowess (dat$dose, addict.hi)

yi <- log(addict.clsmSy / addict.hlsm$y) +

(addict.cphOl$coefficients[3] * dat$Sdose)

par (pty = "s", mfrow = c(1,2))
plot (datSdose, addict.mg)

lines (lowess (dat$dose, addict.mg))
plot(addict.yi, dat$dose)

~ clinic +
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N&u doéng bién 1a tuyén tinh thi log hazard clia cac diém nay s& tao thanh mot duwdng thang.



Xay dwng mo hinh

e Buwdc 4 tuong tac:
— Xac dinh xem cé can mot quy dinh vé twong tac khdng

— Né&u mét quy dinh tuong tac la mot bién madi ma 1a san pham cda hai
bién khac trong mé hinh

— Can nhac van dé sé quyét dinh mot quy dinh tuwong tac cu thé (hoac
cac quy dinh) nén duoc dwa vao mdt mé hinh, bat ké y nghia thong
ké nhu thé nao
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Xay dwng mo hinh

* Buwdc 4 tuong tac (tiép.):

— Tac dong cua viéc thém mot quy dinh twong tac nén dugc danh gia
bang cach st dung kiém dinh partial likelihood ratio test

— Tat ca cac twong tac cé y nghia & P = 0.05 nén dugc duy tri trong md
hinh cua cac tac dong chu dao

— Kiém dinh p-values ciia Wald statistic cé thé duoc st dung dé chon
cac twong tac co thé bj dua ra khoi mé hinh

— Tai thoi diém nay, ching ta cé mét “md hinh so bd” va budc tiép
theo la danh gia s phu hop va tuan thu cac gia dinh chinh cua né
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addict.cph05 <- coxph(Surv(stop, status, type="right") ~ clinic +
prison + dose + (clinic * prison), method = '"breslow", data = dat);
summary (addict.cph05) ;

Call:
coxph (formula = Surv(stop, status, type = "right") ~ clinic +
prison + dose + (clinic * prison), data = dat, method =
coef exp(coef) se(coef) Z P

clinic -0.60641 0.515 0.2890 -2.30 2.2e-02
prison 1.1313 3.100 0.5403 2.09 3.6e-02
dose -0.0368 0.964 0.0065 -5.66 1.5e-08
clinic:prison -0.6819 0.506 0.4293 -1.59 1.1e-01

exp (coef) exp(-coef) lower .95 upper .95
clinic 0.515 1.943 0.292 0.907
prison 3.100 0.323 1.075 8.938
dose 0.964 1.037 0.952 0.976
clinic:prison 0.506 1.978 0.218 1.173
Rsquare= 0.245 (max possible= 0.997 )
Likelihood ratio test= 66.9 on 4 df, p=1.03e-13
Wald test = 57.5 on 4 df, p=9.72e-12

Score (logrank) test = 60.1 on 4 df, p=2.76e-12




LO trinh
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e XU ly cdc mai nguy phi ty |é

=7 THE UNIVERSITY OF
¥ MELBOURNE




Kiém tra gia dinh cdc mdi nguy theo ty Ié

« Kiém tra tirng bién dién giai dé chac chan rang gia thuyét CPH

co hiéu luc

1. Laplog[—logS(t)] nhw mot ham thai gian cho tirng phén tang cla
ddng bién: Néu gia thuyét CPH cé hiéu luc thi cdc dudng cong co

thé 1a song song
2. Lap sO du Schoenfeld nhw mét ham sé vé thoi gian
— Néu gia thuyét CPH c6 hiéu luc vai s6 du Schoenfeld thi nén nam
rai rac xung quanh 0 va cé dd doc nghiéng vé 0
3. Pua mét quy dinh tuong tac phu thudc thoi gian doi véi ddng bién:
Néu gia thuyét CPH c6 hiéu luc véi sy twong tac thi quy dinh sé
khdng cé v nghia (chi tiét & phan sau)
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S6 dw Schoenfeld va thdi gian dbi véi tirng bién dién gidi.

Clinic Prison
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addict.cph0l <- coxph(Surv(stop, status, type = "right") ~ clinic +

prison + dose, method = "breslow'", data = dat);
addict.zph <- cox.zph(addict.cphO1l) ;
addict. zph
rho chisqg P
clinic -0.2525 10.683 0.00108
prison -0.0261 0.103 0.74867
dose 0.0703 0.657 0.41762
GLOBAL NA 11.794 0.00812

rho la twong quan Pearson product-moment gitra s6 dw Schoenfeld dwoc danh gia va thoi
gian. O vi du trudc, kiém dinh cox . zph test cd ¥ nghia déi véi phong kham (P < 0.01), diéu
nay cho thay gia thuyét méi nguy ty 1& xung dét véi bién phong kham. Lap s6 dw Schoenfeld
sé ho tro khai niém nay.




LO trinh

e Toéng quan
e Xay dwng mo hinh
e Kiém tra gid dinh cdc mdi nguy theo ty 1&

e SO du (Residuals)

e Goodness of fit
* Trinh bay két qua

e XU ly cdc mai nguy phi ty |é
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S6 du (Residuals)

* Phan tich sé du sé cung cap théng tin danh gia sw phu hop cua
mo& hinh moi nguy theo ty 1é

— xac dinh cac bién phap don bay va bién phdp dnh hwdng, va co thé
duoc sit dung dé danh gia cac gid dinh vé méi nguy theo ty 1é

— theo dinh nghia, sé du cho cdc quan sat bj kiém duyét 1a 4m tinh va
cac s6 du ¢ tac dung dé cé duoc cam gidc vé so lwong kiém duyét
trong bd dit liéu: mot lwgng 1&n kiém duyét s& dan dén ‘dai’ clia cac
diém sb du

A
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S6 du (Residuals)

e SO duw Martingale:

— sy khac biét gitra s6 lvgng su kién dwoc quan sat cho mot ca thé va
s6 lvgng du kién duwoc dua ra cho mé hinh, thoi gian theo ddi va tién
trinh quan sat cQia bat ky cadc déng bién thay doi theo théi gian nao

— Lap moi nguy tich Iy va sé du Cox-Snell s& mang lai mét duong
thang trong mét mo hinh phu hop

e (Cdac so du sai léch:

— La mdt bién ddi binh cda viéc thudng héa s6 du Martingale

— hitu ich dé xac dinh cac ngoai 1é
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S6 du (Residuals)

e Cacso du tinh diém (Score residuals):

— m&t mang ba chiéu véi cac hwdng cha chi thé, déng bién va thai gian
— hitu ich dé danh gid &nh hwdng clia ca thé va udc tinh phuong sai
e SO du Schoenfeld :

— DAdi vai chl thé kth tac dong |én bién dién giai jth

— hitu ich dé danh gid cdc mdi nguy theo ty |é

— cung cap lwc chan doan 1&n hon so vdi sé du chua duwoc danh gia
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Change in coefficient
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Théng ké anh hwéng. Cac so db sau day cho
thay sw thay déi trong tirng hé sb hdi quy khi
moéi quan sat dwoc xo6a khoi div liéu. Cac thay
d6i dwoc chia ty 1é theo don vj cla phwong
sai va cac thay déi nhé hon 0,1 it dwoc quan
tam.



LO trinh

e Toéng quan

e Xay dwng mo hinh

e Kiém tra gid dinh cdc mdi nguy theo ty 1&
* Residuals

e Goodness of fit

* Trinh bay két qua

e XU ly cdc mai nguy phi ty |é
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Goodness of fit

* Nhu trong tat ca cac phan tich héi quy mot sé loai do lvong
twong tuw d6i vai R cd thé duoc quan tdm
— Schemper va Stare (1996) cho thay rang khéng cé mét bién phap don
gian, dé tinh toan, dé dién gidi nao cé thé danh gia kiém dinh
goodness-of-fit cia mdt md hinh héi quy moi nguy theo ty 1é

— théng thudng, mot mé hinh hoan toan phu hgp & gia tri mat tién cé
thé c6 R2 rat thap do ty Ié lwvu hanh cda kiém duyét cao
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LO trinh

e Toéng quan

e Xay dwng mo hinh

e Kiém tra gid dinh cdc mdi nguy theo ty 1&
* Residuals

* Goodness of fit

 Trinh bay két qua

e XU ly cdc mai nguy phi ty |é
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TABLE 5: Cox proportional hazards regression model showing the effect of region, holding size and holding type on the monthly
hazard of experiencing a st Index case

Number of Mumber Regression Hazard Q5% C1 of

Explanatory vanable holdings BSE-positive coefficient (se) P ratio¥ hazard ratio
Region <0-01*

Eastern 59241 1137 0-7981 (0-0359) 2:22 2-07-2-38

Mid and West 22,970 6753 0-5830 (0-02471) 1-79 1-71-1-88

Morthern 16,283 4284 0-5632 (0-0254) 1-76 1-67-1-85

Scotland 16,635 2627 100

South east Troz2 2012 0-8865 (0-0302) 2-43 2-29-2-58

South west 24,529 8336 0-8746 (0-0234) 2-40 2-29-2-51

Wales 20809 4315 0-5127 (0-0256) 1-67 1-59-1-76
Heolding size <1001

1-6 31,469 44 —0-8344 (0-0468) 0-43 0-40-0-48

7-21 25,142 2021 1-00

22-53 29,145 8479 1-061 (0-0257) 2-89 2-75-3-04

=53 29,702 18,320 1-776 (0-0254) 291 5-62-6-21
Holding type <10-01

Dairy 38,576 21,1M 1-117 (0-0168) 306 2-96-3-16

Mixed 9955 2221 0-5462 (0-0253) 1-73 1-54-1-81

Beef suckler 62,896 GOS2Z 100

Likelihood ratio test statistic 35,570; df 11; P<0-01

* The significance of inclusion of the six region variables in the model

t Cases with missing values have been excluded, so counts vary slightly from those shown in Table 4

¥ Interpretation: compared with the reference category (holdings in Scotland), after adjusting for the effect of the size and type of holding,
up to June 30, 1997, holdings in the Eastern region of England were at 2-22 (95% <1 2-07 to 2:38) times the monthly hazard of having a BSE
index case

€1 Confidence interval

Stevenson, M., Wilesmith, J., Ryan, J., Morris, R., Lockhart, J., Lin, D., Jackson, R., 2000a. Temporal aspects of the bovine
spongiform encephalopathy epidemic in Great Britain: Individual animal-associated risk factors for disease. Veterinary
Record 147, 349 - 354.
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X ly cac moi nguy phi ty Ié

e (Cacluwachon
1. Su phan tang

2. Puara dong bién phu thudc thoi gian
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X ly cac moi nguy phi ty Ié

e Sy phan tang

— Pwa ra mot ham nguy co co so riéng biét doi vdi tirng cap cua phan
tang ma xung dot vai gia dinh nguy co theo ty 1é

— Dung dé khic phuc van dé, nhung bang cach nay, ching ta khdng thé
tinh dwoc ty s6 nguy co cho bién phan tang vi hiéu rng cia né duwoc
‘gdn vao’ vao ham nguy co co ban.
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addict.cph04 <- coxph(Surv(stop, status, type = "right") ~
strata(clinic) + prison + dose, method = "breslow", data = dat);
summary (addict.cph04)

Call:
coxph (formula = Surv (stop, status, type = "right") ~ strata(clinic)
+ prison + dose, data = dat, method = "breslow")
coef exp(coef) se(coef) Z P
prisonl 0.376 1.457 0.16889 2.23 2.6e-02
dose -0.035 0.966 0.00645 -5.42 5.9e-08
exp (coef) exp(-coef) lower .95 upper .95
prisonl 1.457 0.686 1.046 2.029
dose 0.966 1.036 0.953 0.978
Rsquare= 0.131 (max possible= 0.994 )
Likelihood ratio test= 33.5 on 2 df, pP=5.29e-08
Wald test = 32.3 on 2 df, pP=9.73e-08

Score (logrank) test = 33.0 on 2 df, p=6.98e-08
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plot(survfit(addict.cph04), 1lty = c¢(1,2), xlab = "Days to relapse",
ylab = "Cumulative proportion to experience event")

legend (x = "topright", legend = c("Clinic 1","Clinic 2"), 1lty =
c(1l,2), bty = "n");




X ly cac moi nguy phi ty Ié

e Cac dong bién phu thudc thoi gian

— Né&u mét déng bién dwoc cd dinh (vi du né khdng thay déi theo thoi
gian nhwng tdc déng clia né thay ddi theo thdi gian), chung ta co thé
danh gia tac dong phu thudc thoi gian nay bang cach chia thoi gian
theo ddi thanh cac khodng thoi diém khac nhau.

— Sau d6, ching ta gan véi cac md hinh mdi nguy theo ty 1& d6i vai ty &
sinh ton trong tirng khoang thai gian va so sanh cac hé sé cho tirng
ddng bién trong cac khoang thai gian khac nhau

— Né&u hé sé thay déi theo thai gian, ching ta c6 bang chirng vé cac moi
nguy phi ty |é
— do dé, viéc chan dodn déi vai sy phi ty |é chia cdc mdi nguy cling 13
mot giai phap
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library (survival); setwd("D:\\TEMP") ;

dat <- read.table("addict.csv",

head (dat) ;

header

1d start stop status clinic prison dose

1 0
2 0
3 0
- 0
5 0
6 0

Reformat the data:

428
275
262
183
259
7114

1

A e e

1

e e S o S S =

0

OB O o

50
55
55
30
65
55

id start stop _status clinic prison dose

1 0 365 0 1 0 50
1 365 428 1 1 0 50
2 0 275 1 1 1 55
3 0 262 1 1 0 55
= 0 183 1 1 0 30
5 0 259 1 1 1 65

TRUE,

sep — ",") ;




Recode the c1inic variable to make Clinic 2 (the better performing clinic) the reference category:
dat$clinic <- as.vector (ifelse(dat$clinic == 2, 0, 1));

First of all we'll consider the period before 365 days. Create a new variable called t1 such that t1=1 if the
time to event is less than or equal to 365 days and zero otherwise:

tl <- rep(0, length(dat[,1])):;
tl[dat$stop <= 365] <- 1;
dat <- cbind(dat, tl);

Using this coding, the reported hazard forthe clinic * t1 interaction will be for Clinic 1 when time is
less than or equal to 365 days.




Next consider the period after 365 days. Create a new variable called £t2 suchthat t2 = 1 if thetimeto
event is greater than 365 days and one otherwise:

t2 <- rep(0, length(dat[,1])):
t2[datS$stop > 365] <- 1;
dat <- cbind(dat, t2);

Using this coding, the reported hazard forthe c1inic * t2 interaction will be for Clinic 1 when time is
greater than 365 days.




head (dat) ;

1d start stop status clinic prison dose tl t2

1 0 365 0 1 0 50 1 O
1 365 428 1 1 0 50 1
2 0 275 1 1 1 55 1 O
3 0 262 1 1 0 55 1 O
= 0 183 1 1 0 30 1 O
5 0 259 1 1 1 65 1 O




Now fit the model:

addict.cph05 <- coxph(Surv(start, stop, event = status, type = '
counting') ~ prison + dose + I(clinic * tl) + I(clinic * t2), method
= 'breslow', data = dat);

summary (addict.cph05) ;




Variable Subjects Failed Coefficient (SE) P Hazard ratio (95%)
Prison: 0.03

Absent 127 81 - 1.00

Present 111 69 0.3650 (0.1684) 1.44 (1.04 - 2.00)
Dose 238 150 -0.0353 (0.0064) <0.01 0.96(0.95-0.98)
Clinic x t1 118 87 0.4802 (0.2548) 0.06 1.62 (0.98 - 2.66) @
Clinic x t2 120 63 1.8103 (0.3861) <0.01 6.11 (2.87 - 13.03)

2 Interpretation: compared with the reference category (patients from Clinic 2) when days on treatment is less than
365, after adjusting for the effect of methadone dose and prison record, patients from Clinic 1 had 1.62 (95% CI

0.98 - 2.66) times the daily hazard withdrawing from the treatment program.



X ly cac moi nguy phi ty Ié

e Ké&tluan

— Khi s6 ngay dugc diéu trj dudi 365 ngay, cac bénh nhan tir Phong
kham 1 c6 1.62 1an (95% Cl 0.98 dén 2.66) nguy co gia tang tai phat
so v@i bénh nhan tu Phong kham 2

— khi ngay diéu tri I&n hon 365 ngay, bénh nhan ti Phong kham 1 ¢é
6.11 1an (95% Cl 2.87 dén 13.0) nguy co gia tang tai phat so vadi bénh
nhan tw Phong kham 2

— mot khi bénh nhan da ¢ Phong kham 1 trong hon 12 thang, nguy co
tai phat cia bénh nhan tang lén ro rét
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* Goodness of fit

* Trinh bay két qua

e XU ly cdc mai nguy phi ty |é
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