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Kleinbaum D, Klein M. Survival
Analysis: A Self-Learning Text. New
York; Springer-Verlag; 2011.

David G. Kleinbaum
Mitchel Klein Thorough coverage of subject. Includes

Survival Analysis

software examples (SAS, SPSS, R).

Thicd Editlon Rating: +++
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Therneau T, Grambsch P. Modeling
Survival Data: Extending the Cox
Model. New York; Springer-Verlag;
2001.

Comprehensive coverage of advanced topics.
Therneau is an excellent writer. Gives S-
PLUS (= R) and SAS code.

Rating: +++
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Allison P. Survival Analysis Using the
SAS System A Practical Guide. New
York: SAS Publishing; 1995.

A little dated now. SAS only.

Rating: ++
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Sophia Rabe-Hesketh
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Everitt B, Rabe-Hesketh S. Analyzing
Medical Data Using S-PLUS. New
York; Springer Verlag; 2001.

Practical coverage of a wide range of analytical
techniques used in epidemiology. Covers
the basics of survival analysis — not
advanced topics.

Rating: ++
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Cleves MA, Gould WW, Gutierrez RG. An
Introduction to Survival Analysis

Using STATA. New York; STATA

SURVIVAL ANALYSIS

USING STATA®

Practical coverage of a wide range of analytical
techniques used in epidemiology. Good
coverage of advanced topics.

Rating: +++

MARIO A. CLEVES
WILLIAM W. GOULD
ROBERTQ 6. GUTIERREZ

THE UNIVERSITY OF

WY MELBOURNE




Sach tham khao

* (Cac tac gia khac
— Collett D. Modelling Survival Data in Medical Research. London;
Chapman and Hall; 1994.

— Hosmer D, Lemeshow S. Applied Survival Analysis Regression
Modeling of Time to Event Data. London; John Wiley and Sons; 1999.
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Tong quan

 Survival analysis = Phan tich theo thoi gian doi vai dit liéu su
kién
e Cé nhiéu &ng dung trong dich té hoc thu vy :
— Tudi tho cla vat nudi
— Ngay xay ra ca bénh dau tién tai co so
— P& tudi cé thé phat hién khang thé
 (Cac thuat nglr duoc dung:
— Chtrc nang phan tich theo thoi gian (Kaplan-Meier survival curves)

— H&i quy cac nguy co theo ty |1&é phan tram ctia Cox (Cox proportional
hazards regression)
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Cé&c ngay phat hién ca chi bao bénh bo dién (BSE) — Tai cac trai bo cua Anh.
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Tong quan

« Sinh tén (Survival) = thoi gian can cé dé sy kién xay ra

e That bai (Failure) = xay ra sy kién duoc quan tdm

« kiém duyét (censoring) = cac ca bénh khéng hién thij sy kién
trong thoi gian quan sat
— Sy kién khong xay ra trong khoang thoi gian quan sat

— Poi twgng da bi rut khdi nghién ctru vi ly do khdng lién quan dén sy
kién
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Biéu dd tan suét cho thay sb ca tlr vong l1a mét ham cla thoi gian.
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Biéu dd tan suéat cho thay tan suét twong déi cda ca tlr vong 1a mét ham cla thoi gian.
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f(t) = ham mat dé t&r vong.

0.25
|

0.20
I
>
/

0.15
I

0.10
|
_—

Relative frequency

0.05
|
yd

0.00
I

10

Days

15




f(t) = ham mat dé t&r vong.
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F(t) = ham that bai (the failure function) = ty I& khdng sdng so6t qua quéng thdi gian t.
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S(t) = ham that bai = ty I& cia nhom sbng s6t trong quang thdi giant = 1 - F(t).
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S(t) = ham that bai = ty I& cia nhom sbng s6t trong quang thdi giant = 1 - F(t).
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Nguy co’ va sinh tén

 Hiéu qua cda viéc diéu tri bang cach cho uéng canxi clorua sau
sinh doi v&i kha nang sinh san & bo sita ...




Hiéu qua cua viéc diéu tri bang cach cho uéng canxi clorua sau sinh déi v&i kha nang sinh san & bo siva .
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Nguy co’ va bién doi theo thei gian

e Piéu tri moc mun tan sinh & nguai ...
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Tién trinh — th&i gian binh phuc hoan toan sau phau thuat.
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Nguy co’ va sinh tén

e Két qua thu tinh (thanh céng hay that bai) Ia mét ham so vé
thoi gian lwu trik tinh dich ...
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Tac dong cua thdi gian lwu tri tinh dich dén két qua thu tinh.
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Nguy co’ va sinh tén

e VAan dé cla viéc bién mat cac thia ca phé...
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The case of the disappearing teaspoons: longitudinal

cohort study of the displacement of teaspoons in an \
. ‘ . . )

Australian research institute ‘ \\

Megan S C Lim, Margaret E Hellard, Campbell K Aitken
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Lim, M., Hellard, M., Aitken, C., 2006. The case of the disappearing teaspoons: longitudinal cohort study of the
displacement of teaspoons in an Australian research institute. British Medical Journal 331, 1498 - 1500.



Nguy co’ va sinh tén

* nguy co tuc thoi
— h(t)
— = ‘nguy co’ (Dohoo and Martin)

— bang v&i xac suat cha mot sy kién xay ra tai thoi diém t, véi diéu kién
la n6 chua xay ra
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Nguy co tirc thdi hang tuan cia bénh LMLM & Cumbria, February — September 2001.
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Wilesmith, J., Stevenson, M., King, C., Morris, R., 2003. Spatio-temporal epidemiology of foot-and-mouth disease in two
counties of Great Britain in 2001. Preventive Veterinary Medicine 61, 157 - 170.



Nguy co’ va sinh tén

e Tuditho clia dan bo sira ...
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Nguy co trong viéc ban va chét & bd sira NSW.

Phan t6i dm la nguy co chét, phan tdi nhe 1a nguy co trong viéc ban bo.
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Stevenson, M., Lean, |., 1998. Descriptive epidemiological study on culling and deaths in eight dairy herds. Australian
Veterinary Journal 76, 482 - 488.



Nguy co’ va sinh tén

* nguy co tich lGy
— H(t)
— clng duoc goi la “nguy co tich hgp”

— bang téng s6 nguy co tich Iy ma mot ca thé da gap phai tir dau giai
doan quan sat

— khéng phai la mét xac suat hay ty 1é

— H(t) = -log S(t)
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Nguy co tich Iy tai nghién & ngw®i nghién heroin sau khi xuat vién.
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Vi du

e Cdc irng dung clia phan tich theo thoi gian trong dich té hoc
thuy
— M@ ta cdc ham sinh ton (survival) hodc nguy co
— So sanh cac ham sinh tén (hoac nguy co) gitta cadc nhém

— Pinh luvgng cac yéu td6 anh hudng dén sinh ton
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Nguy co ban va chét & bo sita NSW nhw 1a mét ham cla sbé lwong siva tiét ra.

Phan tdi dam 1a nguy co’ chét, phan tdi nhe 1a nguy co trong viéc ban bo.
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Stevenson, M., Lean, |., 1998. Descriptive epidemiological study on culling and deaths in eight dairy herds. Australian
Veterinary Journal 76, 482 - 488.



Nguy co ban va chét & bo sita NSW nhw 1& mét ham cla sb ngay tiét siva.

Phan tdi dam 1a nguy co’ chét, phan tdi nhe 1a nguy co trong viéc ban bo.

0.010 A
0.009 -

0.008 -

0.007
0.006

0.005

Hazard, H(t)

0.004

0.003

0.002

0.001

0.000

60 90 120 150 180 210 240 270 300 330 360 390

Time from calving (days)

Stevenson, M., Lean, |., 1998. Descriptive epidemiological study on culling and deaths in eight dairy herds. Australian
Veterinary Journal 76, 482 - 488.



Nguy co bj loai do rdi loan bénh vé bau v & bd sira NSW.

Phan tdi dam 1a nguy co bi loai do viém va, phan téi nhat |a nguy co bj loai do cac bénh rdi loan khac.
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Stevenson, M., Lean, I., 1998. Descriptive epidemiological study on culling and deaths in eight dairy herds. Australian
Veterinary Journal 76, 482 - 488.



Nguy co bj loai do rdi loan bénh vé bau v & bd sira NSW.

Phan tdi dam 1a nguy co bi loai do viém va, phan téi nhat |a nguy co bj loai do cac bénh rdi loan khac.
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Stevenson, M., Lean, I., 1998. Descriptive epidemiological study on culling and deaths in eight dairy herds. Australian
Veterinary Journal 76, 482 - 488.



Mot trai bo tai Indonesia.




Puwdng cong sinh ton cta Kapla,n-Meier cho thay ty 1 tich Ily cia ddng vat bi kéo vi moi ly do nhw mot
ham sb th&i gian, ap dung vai tat ca dan bo.
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Puwdng cong sinh ton cua Kaplan-Meier cho thay ty Ié tich IOy cla dong vat bj kéo vi moi ly do nhuw mot
ham s6 th&i gian, theo giong bo
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Puwdng cong sinh ton cta Kaplan-Meier cho thay ty I& tich IOy cha dong vat bj kéo ra do qué quat nhw
mot ham so6 thdi gian, theo gidng bo
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Buong cong sinh ton cla Kaplan-Meier cho thay ty 1 tich Ity cla dong véat bi kéo ra do 6m yéu nhu
mot ham so6 thdi gian, theo gidng bo
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Puwdng cong sinh ton cta Kaplan-Meier cho thay ty 1é tich Ily cia ddng vat “bi kéo ra” nhw mét ham sb
thoi gian, tinh trén ca dan bo
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Nguy co tirc thoi clia viéc bi kéo vi tat ca cac ly do nhw 1a mot ham sb thoi gian, tinh trén ca dan
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Ireland: four area badger removal project, 1997 — 2002.
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Ireland: four area badger removal project, 1997 — 2002.

Ty — _-L—_‘,_M.’_‘

— < Ot —




Ireland: four area badger removal project, 1997 — 2002.
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S6 ngay xuat hién ca chi bdo bénh Bo dién — Cac trai bo tai Anh
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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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Kiém duyét

e Kiém duyét

— Trong moét nghién clru tiép theo, thai gian sinh tén chinh xac chi
duwogc biét dén vai nhirng ca thé lién quan dén su kién trong thoi gian
nghién ctru

— Cdac cd thé khac (d3 duoc theo ddi dén cudi nghién clru) co thé lién
quan dén su kién sau khi nghién ctru két thuc.

— Nhi*ng ca thé nay dwoc goi la cac quan sat kiém duyét

— Cac loai = phai, trai, khoang

— Cdc ca kiém duyét thudng duoc ma hda 1a ‘0’ va ca lién quan dén sy
kien dwoc ma hoa la ‘1’

< THE UNIVERSITY OF
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Kiém duyét

e Kiém duyét phai
— Dong vat bi ‘mat di’ dwoc theo ddi sau khi nghién ciru duoc bat dau
— ngu y rang sy kién do6 da co thé xay ra sau ngay kiém duyét phai

— La dang kiém duyét théng thwong nhat

Y= 'THE UNIVERSITY OF
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Kiém duyét

e Kiém duyét trai

— Su kién d3 xay ra trudc khi bat dau nghién ciru

— ngu y rang sy kién d3 xay ra doi khi trudc ngay kiém duyét trai
— Vidu:
— Lap k& hoach diéu tra thoi gian bat dau dong duc lan dau tién &
bo sita
— th&i gian quan sat bat dau vao ngay thi 30 sau tinh tir ngay dé va
két thuc vao ngay th& 100

— kiém tra tat cd déng vat da tham gia vao nghién ctru (tai DSC = 30)
va thay rang mot sd da quay vong - nhirng dong vat nay sé bi
kiém duyét trai vao ngay th 30

< THE UNIVERSITY OF

Y. MELBOURNE




Kiém duyét

« Kiém duyét theo khoang cach

— Sy kién dwoc biét doéi khi xay ra gitra cac khoang thoi gianava b
nhung ching ta khéng biét chinh xac khi nao

— Sé hitu ich khi dong vat dugc theo doi dinh ky
— k&t qua quan tdm = ngay co khang thé

— Pong vat dwoc |ay mau 4 thang/lan
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Kiém duyét

« D liéu bi cat

— thatis, there is no way possible that the event could have occurred

— m&t van dé riéng biét tir kiém duyét
— c6 thé bén trdi hodc bén phai

— bat budc phai tinh dén cac khoang thai gian khi doi twong khong bi
nguy co

— khdéng cd cach nao cé thé xay ra su kién

— K&t qua quan tdm = ngay c6 ca bénh chi bao trong dan;
— nhitng dan da roi di sau khi bat dau nghién cru bj cat ngan vé
bén trai cho dén ngay dau tién ton tai
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X Sw kién ngay thw 7.

ol Kiém duyét phai vao ngay the 12.
Kiém duyét phai vao ngay the 10.
— - — x Kiém duyét khoang cach vao ngay 6.5.
X Kiém duyét trai vao ngay the 1.

m m O O m r
O

? D liéu bi cat ngan vé khoang céch

o
~

D@ liéu bi cat ngan bén trai.

x = sy kién dwoc quan tdm; o = dwoe kiém duyét; ? = khdng co trong di liéu



LO trinh

* Sach tham khao

e Tbéng quan

* nguy co va bién déi theo thai gian
e Cacvidu

e Kiém duyét

e Cackét noi

e CAutruc dit liéu
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Cac két noi

e Cacsu kién duwoc két ndi
— Phan tich theo thoi gia gia su thoi gian la lién tuc
— K&t qua déi khi khéng thé do dac dwa trén thang lién tuc
— s6 dich vu khi ¢cé thu thai

— ¢6 nghia la nhiéu sy kién xay ra cung mét ldc (tao ra thoi gian sy
kién ‘duoc két ndi’)

— phuong phap phéan tich déi vai phan tich nay: xap xi Breslow va x3ap xi
Efron

— analytical methods to deal with this: U'dc lwgng Breslow va wéc Efron

— Khi sé két ndi lén, cac phuong phap udc lvong sé mang lai hé so sai
léch vé 0
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Cau truc di¥ liéu

Ngay két thic nghién ciru = 30 November 2001

ID Ngay nhap liéu Ngay xw ly Ghi chu

001 20 Oct 2001 31 Oct 2001

002 20 Oct 2001 - Sold 1 Nov 2001

003 10 Oct 2001 31 Oct 2001

004 - 10 Nov 2001 Purchased 1 Nov 2001
005 20 Oct 2001 -

006 20 Oct 2001 22 Oct 2001
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Cau truc di¥ liéu

ID S6 ngay Tinh trang
001 11 1
002 12 0
003 21 1
004 10 1
005 41 0
006 2 1
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