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Tong quan

e Cac m6 hinh ban tham s6 khéng dua ra gia dinh vé phan phai
thoi gian that bai, nhung dwa ra cac gia dinh vé cach thirc
déng bién thay doi trai nghiém sinh tén

e Mat khac, cdc md hinh tham sé dwa ra cac gia dinh vé su phan
b6 thoi gian that bai va mdi quan hé gitta dong bién va trai
nghiém sinh ton

— xac dinh day dd phan phdi cia ham sé nguy co / sinh tén co ban theo
phan phoi xac suat (da duoc xac dinh)
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Tong quan

e Cac mo hinh ban tham sé chi st dung th tu thoi gian that bai
trong phan tich

—1,3,4,6,89val, 63, 65, 88, 89 twong duong nhau

e Cac mo hinh tham sé st dung thoi gian that bai chinh xac
— tét hon dé dy doan, st dung dit liéu hiéu qud hon
— ¢6 thé tao du doan cho cac gia tri mau
— tinh todn dé dang hon

— dé tinh toan, dé dang mé& rong hon (vi du: hiéu &ng ngau nhién)
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Mo hinh Exponential

* Loai m6 hinh tham s& don gidn nhit & ché né gia dinh rang
moi nguy co ban la khdong doéi theo thoi gian:

h(t) = hO expﬁlxli‘l' ---+.3mxmi
hO — /1

10.000 qua cau anh sang dbi mau tai Circo
Massimo & Rome.
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Mo hinh Exponential

e Cé thé chia thoi gian cé nguy co thanh cac khoang thoi gian
ngan khong ddi (‘piece-wise exponential model’)

« MOoi nguy duoc phép thay déi gitra cac khoang théi gian
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MO hinh Weibull

* Gia sl rang mdi nguy co ban cé hinh dang tao ra phan phdi
Weibull cta thai gian sinh ton

* M®&i nguy co ban la:

h(t) — hO (t) expﬁO'l' B1%X1it -+ BmXmi
hg=AptP~1

Bao gom B,
A =thamso ty |é
p = tham s6 hinh dang
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MO hinh Weibull

e Tham s6 hinh dang
p > 1 nguy co gia tang
p = 1 nguy co khdéng thay doi

p < 1 nguy co suy giam
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Cac md hinh the&i gian that bai gia tang

e Tat ca cdc md hinh tham sd [a mé hinh thai gian that bai gia
tang

e Hinh thic chung cia md hinh thoi gian that bai gia tang la:
In(t) = X + ¢
¢ = In(7), an error term on the In(t) scale

T = an error term on the original time scale

¢ Né&u &~ N mdt md hinh AFT sé twong dwong vdi hoi quy
tuyén tinh thong thuwong In(t) scale ngoai trir dit liéu bi ki€m
duyét
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Cac md hinh the&i gian that bai gia tang

* T la phan phdi cta thoi gian sinh ton khi X =0, dé la sinh t6n
co ban (khéng phai la nguy co)

* Chung ta xac dinh dang phan phdi cta 7 (vi du: gamma, log-
normal, log-logistic, Weibull)
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Cac md hinh the&i gian that bai gia tang

e Cdac dy doan hanh déng phu thudc vao ty 1€ (t) va nhan Ién
dua trén ty |é (t) ban dau

* Neéu fBs tir moé hinh AFT duong tinh, thoi gian that bai dai hon
trung binh (thoi gian tréi [au hon)

* Né&u fs tlr md hinh AFT am tinh, thoi gian that bai ngan hon
trung binh (thoi gian tréi nhanh hon)
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Cac md hinh the&i gian that bai gia tang

e Cac hé sb thoi gian that bai gia tang thé hién sy thay doi du
kién trong In(t) doi véi mét thay déi don vi trong dy doén

e Piéu nay rat hiru ich khi ching ta ndi vé anh hudng ctia dong
bién doéi vdi thoi gian sinh ton (ch& khéng phai la nguy co)

 Né&u xem mod hinh thoi gian that bai gia tang cia Weibull phu
hop voi di¥ lieu “addict data” ...
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library(survival); setwd("D:\\TEMP") ;
dat <- read.table("addict.csv", header = TRUE,

Sep — ",") ;

dat$clinic <- factor(dat$clinic, levels = c(1,2), labels = c("1","2"))
dat$prison <- factor (dat$prison, levels = c(0,1), labels = c("0","1"))

library (rms)

addict.wei <- psm(Surv(stop, status) ~ clinic + prison + dose, dist =

"weibull", data = dat)

Obs Events Model L.R. d.f.
238 150 60.73 3

Value Std. Error Z P
(Intercept) 4.7915 0.27825 17.22 1.87e-6606
clinic=2 0.7198 0.15951 4.51 6.3%9e-06
prison=1 -0.2232 0.12245 -1.82 6.84e-02
dose 0.0247 0.00464 5.31 1.08e-07
Log (scale) -0.30006 0.06759 -4.45 8.70e-060

Scale= 0.74

R2
0.23




Variable Subjects Failed Coefficient (SE) P Survival (95% CI)
Intercept 238 150 4.7915 (0.2782) <0.01
Clinic: <0.012

Clinic 1 163 122 - 1.00

Clinic 2 74 28 0.7198 (0.1595) 2.05(1.50--2.81)°
Prison: 0.07

Absent 127 81 - 1.00

Present 111 69 -0.2232 (0.1224) 0.80 (0.63 -- 1.02)
Dose 238 150 0.0247 (0.0046) <001 1.02(1.01--1.03

a Significance of the two clinic variables in the model.

b Interpretation: after adjusting for the effect of methadone dose and prison status retention time for patients from Clinic 2 was 2.05

times that of patients from Clinic 1 (95% CI 1.50 -- 2.81).



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)

a 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.



Cac md hinh the&i gian that bai gia tang

« Anh hudng clia Phong kham 2 dén thoi gian duy tri 1a gi?

In(t) =4.7915 + (0.7198 x 1)
In(t) =5.5113

t = exp5-5113

t = 247 ngay

— bénh nhan tir Phong kham 2 séng sét, trung binh, exp>°113 = 247 ngay

— bénh nhan tir Phong kham 1 séng sét, trung binh, exp*721> = 120 ngay
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Cac md hinh the&i gian that bai gia tang

 Cdc md hinh ham mii va Weibull cé thé duoc tham sé héa
thanh cac méi nguy theo ty |é hodc cac mo hinh thoi gian that
bai gia tang

e Cac mo hinh tham sé khac (vi du: the log-normal, the log-
logistic, and gamma) chi cé thé duoc biéu thi la thoi gian that
bai gia tang
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Lwa chon mdt md hinh tham sé

e Lwa chon dua trén

— kién thirc sinh hoc vé két qua, kién thirc vé hinh dang du kién cua
nguy co co ban

— md hinh I6ng nhau (nested models): s&r dung phuong phap ty 1éxac
suat (likelihood ratio test)

— md hinh khéng I6ng nhau (non-nested models): s&r dung AIC

e Lai (Hybrid) = piecewise exponential?
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