Thwc hanh dich té hoc thu y

Ths. L& Thanh Hién

Muc Tiéu

« Gi&i thiéu chung mot sé phan mém siv
dung trong dich té
» Phan mém quan ly sé liéu
» Phan mém théng ké

« Str dung cac phan mém trong phan tich
dich té& hoc co ban

» Phan tich don bién
» Phan tich da bién

« Lam quen véi phan mém R
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Chworng trinh

¢ Ngay 1
e Gioi thiéu
e Quan ly sé lieu bang EpiData
o Gioi thidu phan mém théng ké STATA
¢ Ngay 2
Céc nghién cru dich té
Céc dai lwong str dung trong nghién ctu dich té
Dung STATA dé tinh céc dai lwong dung trong nghién ctru dich t&
Phan tich da bién béng Logistic
Bai tap
e Ngay 3
¢ Thao luan vé bai tap
e Gi6i thiéu phan mém R
e Thiét lap ban db nguy co bang R
e SaTScan dé xac dinh cluster trén ban db dich té
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Ngay 1

Quan ly s6 liéu dieu tra
dich te
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So dé nghién ctru
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Muc tiéu
Sau khi hoan thanh phan thuc tap nay, cac AC sé:

1. Hiéu dwoc cac thanh phan cla database

2. Biét cach thiét ké flat-file database bang cach st dung
EpiData

3. Hiéu dwoc cac nguyén tac cla databases

4. Biét dwoc cac phwong phap khac nhau dé import
data vao cac phan mém thong ké
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DPinh nghia

« Hé thdng quan ly Database

— Database software

e Database

— “Collection of data stored in some organized
fashion” = “tap hop cac di¥ li€u chira trong

nhi*ng dang cé td chlrc”

Cac hinh thtrc luu trir data

Ma xac dinh (Unique identifier =
primary key, id) N

| Bién (Variables = Fields) |
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Cac budc trong quan ly dir liéu

1. Pinh nghia bién
2. Tao cAu tric database va data dictionary

© N o un bk

Kiém tra quan ly di¥ liéu trwdc khi bat dau thu
thap so liéu

Nhap liéu va xac dinh nhirng sai sot

Ghi chd nhi¥ng thay dbi

Pinh ky back up dataset

Tao dataset dé phan tich

Lwu trir database ban dau va database cudi cung va
file phan tich

Pinh nghia bién: Tén bién

Tén goii y nghia cla bién

S6 ky tw: 8 max

cd dinh nguyén tac dat tén
* Vidu (dateO, datel...; blood0, blood1...)
* Khong dwoc bat dau bangdau #, @, ...

Dan nhans:

— Datasets

— Variables

— Variable values
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Pinh nghia bién : Dinh dang va gié6i

K]

han cho phép

* Data dictionary Variable |Example Variable/
X, s. R.,.X storage type
* DOi vOi mOi bién - - _
Continuous | Weight Numerical (many)
— Type
— Format Continuous | Time Numerical

* Free text (medication | Interval Body condition Numerical/String*
A)

« Binary variable Binary Pos/Neg Numerical
(m)edication Ayes or | Nominal Eye color Numerical/String*
no

— Permissible values Free text Open ended String
Nz question. Names
¢ Nguyén tac

- E.g.0=negative

categorical

*Although entered as numerical: will be analyzed as

* Missing value

Mt sb dang database

(relational or not)

Dataset format Database created by:
All data in one spreadsheet Researcher

All data in one table of a database created | Researcher

by data management system

All data in multiple tables of a database Researcher

All data in multiple tables of a relational
database

Database professionals

Queried (Filtered data) from multiple tables
of a relational database

Database professionals

Data from multiple tables and multiple
sources (with or without referential
integrity)

Different
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Databases

Health sciences terminology

Computer science terminology

Flat-file databases

Relational databases

Flat-file database

Hierarchical databases

Network databases

Relational databases

Object-oriented databases

Flat-file database

— Spreadsheets

— One table in a database

EpiData Entry

TAt cd thong tin trong 1 ban
Data chra trong cic dang

Gi®i han str dung trong database phan nhanh
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Tranh str dung spreadsheets

| Tén cot khéng duy nhét |

id occupation age date 1 flutiter "1
1 student 1 05/06/2001 40
2 teacher 06-May-01 BO
3 musician old 05,/06/2001 20
4 football player 20 05/06/2001 16000

5 taxi driver/, 30 06,/05/2001 10

Age vira dang s6 1an dang
chudi

Nhiéu dang format cta
date

Xuat/nhap data vao céc statistical
software

. Xu:c“']t data tlr database dé nhap vao cac phan mém
thong ké

* EpiData to (Stata, SPSS, SAS), data and labels

* Any database — .txt or .csv file — stats package




Gigi thiéu phan mém

< EpiData

EPIDATA I3 gi

« EpiData 14 phan mém hé tro' nhap va quan ly sé
lieu, dwore 1ap trinh béi Bac st Jens M.Lauritsen,
nguwdi Dan Mach.

» Phan mém nay da dwoc s dung lan dau tién
cho mét nghién ctru dich té€ hoc “Phong chdng tai

”n

nan-.

« Y twédng cla ngudi phat trién phan mém
EpiData la viéc tao ra mét phan mém nhap liéu
mién phi, giao dién ngwdi dung than thién, dé
str dung

8/25/2009
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» EpiData Ia san phan hoan toan mién phi, nguoi
st dung c0 thé tai chwong trinh cai dat tlr trang
Web http://www.epidata.dk.

» EpiData c6 thé chay trén cac mdy tinh cai dat hé
dieéu hanh Microsoft Windows hoac Macintosh.

» Epidata c6 thé xuat so liéu sang nhiéu dang
khac nhau dg“z sty qUng cho phan tich so liéu
bang cac phan mém nhuw Stata, Spss, .v.v.

Dang file trong epidata

* File dang *.ges
— File thiét k& ban questionaire

e File dang *.rec
— File nhap va lwu trlr d¥ liéu

* File dang CHK

8/25/2009
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Kiéu ID number

« Chudi dinh dang la <IDNUM>

« Mét trwdng sb liéu dwoc khai béo kiéu ID
number thi gié tri s6 liéu cda trwdng sé duwoc tw
dong nhap khi nhap sé liéu. Nguoi st dung
khéng dwoc nhap gié tri cho trwdng nay.

* Vd: IDX So thu tu phong van <IDNUM>

Kiéu Numeric

« Chudi dinh dang st dung ki tw #, vi du ###,
hodc ##t#.###, hodc #iHHH#H#HHE, hodc Hit #itHH v.v.

» Truong dwoc khai bao kiéu so chi chap nhan sb
liéu nhap vao & dang so.

« P rong cua trudng duwoc xac dinh bang sé ki tw
# dwoc khai béao.

« Kich c& 1&n nhét sé liéu nhap vao mét trwdng co

kiéu s0 1a 14 ch®r s6 gom ca ky tw (“.")ngén cach
phan sb nguyén va phan thap phan veéi sb thap

phan.

13



Kiéu Text

« Chubi dinh dang la st dung ky tw “_” ho&c <E >

» Chudi vén ban nhap vao cé thé gom cac ky tv a,
b, c, ... va ké ca cac chir sO.

« D6 rong cua trwdng Ion nhét 1a 80 ki tw.

« Khi khai bdo méi dau “_” twong rng v&i khai bao
cho moét ki tw.

* Vd: V2 Ho ten

. Kiéu Upper-case text
— Chuéi dinh dang la <A>, hodc <A >
— Trwong dwoc khai bao kiéu Upper-case text
thi s6 liéu nhap vao trwdng nay du’o’q hiéu la
dang van ban va dwoc tw dong chuyén sang
dang ki tw viét hoa.
— D6 rong cua trwdng twong tng véi sb ki tw

“trdng” (dau cach) gitra hai dau “<” va “>”.

8/25/2009
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Kiéu Boolean

- Pay |4 kiéu di lidu logic.

» Trwong dwoc khai bao kiéu nay chi chap
nhan gi’él tri Y hoac N (cling c6 thé chap
nhan s6 0 hoac 1)

« Chubi dinh dang 1a <Y>

Kiéu Date

« Chudi dinh dang 1a <dd/mm/yyyy>, hoac
<mm/dd/yyyy>, hoac <yyyy/mm/dd>

. Kiéu today’s date
— Chubi dinh dang la <today-dmy>, hoac
<today-mdy>, hoac <today-ymd>
— Mot trvong dwoc khai bao kiéu Today’s date
sé duwoc ty dong dién vao gia tri ngay hién tai
(ngay clia may tinh) khi nhap liéu.

8/25/2009
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Kiéu soundex

« Kiéu Soundex la kiéu di liéu ma hoa. Sé liéu
nhap vao trwéng nay sé dwoc Epidata tw dong
ma hoéa (chuyén sang mét gia tri khac) theo quy
luat ma hoéa cua Epidata truwdc khi lwu vao co s&
dir liéu

Chubi dinh dang l1a <S >

Cai dat Epidata

M clra s trinh duyét Internet Explorer vao trang
web www.epidata.dk, vao muc Download (get files).

Chon lién két Epidata Entry d& nhay dén phan
Epidata Entry

Chon muc Complete setup dé bat dau tai tép
chwong trinh cai dat vé may tinh.

Tién hanh install

8/25/2009
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= EpiData 3.1

File Checks Datainfout Document Tools Window Help

1. Defing Data w» |+ 2. Make Data File w |'.' 3. Checks |-P 4 Enter Data |-D' 5. Document w |-P E. Export Data w |

=] 2SS 9

Il Megay phong van  <ddimm'yvyy (ngaythang man)
L .

* *
Tén bien Wl bien Chuds dinh dang Chat thach
Y 4 L_ VAN )\
Gi¢i thiéu phan mém
I 2
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Phan mém x& ly théng ké cta StataCorp
Y nghta I3 "statistics" and "data"“

buwoc sir dung ngay cang rong rai vi kha
nang phan tich manh va de st dung, bén
canh dé c6 thé lap trinh va gia thanh ré
Nhiéu chirc ndng phén tich ing dung
trong dich té

Tai liéu Tham khao

Al f
* http://www.ats.ucla.edu/stat/stata/ SIéti;;:iﬂ'al'

Analyses

* Handbook of Statistical Analyses Using
Stata

By Sophia Rabe-Hesketh, Brian S. Everitt

'l\'.rllu [ VL ;
Mol & |y
i

8/25/2009
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Cai dat STATA

Céc thanh phan ctia STATA

Command
Result
Review
Variables
Data editor

8/25/2009
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Mot sb van dé

« Thao tac cla Stata cé thé dwoc thuc hién
thédng qua 2 kiéu
— graphical user interface (GUI)
—command line

» Do-file

* log

Nhap liéu

1. Nhap tryc tiép
2. Nhap tr gian tiép

20
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Nhap trwc tiép

Tao bién bang l1énh genenate = gen
Nhap s liéu bang 1énh edit
Label bién

Twong tw thwe hién thao tac bang GUI

Nhap gian tiép

Cac pham mém
quan ly so liéu

Pham mém théng thuwong /

- Excel, Access ~——Text file

Pham mém chuyén dung
- Epidata, survey toolbox StatTransfer

21



Thao tac

M@ file lab0.txt bang Excel, lwu lai thanh lab1.xIs va lab1.csv
* Import vao Stata
« Thém bién “barn” v&i gia tri “1” cho id tlr 1-50 (ngoai tw id=2)
vacon laila 2
— generate barn =1
— replace barn =2 if id > 50 | id ==

» Ghichu: “&” nghta la “And”, “|” nghta la “Or”, v a “~=" hay “!=" a “not equal”; “=="

dwoc str dung trong 1énh if
+ Dung Iénh save dé Iwu thanh file lab2.dta va Iénh clear
de dong.
+ Xem néi dung file lab_merge.dta
« Néi lab2 va lab_merge.dta
— merge id using “C:\... \merge.dta", unique
— GUI: Data >combine datasets > merge two datasets >

Mbt s6 Iénh khac

« Codebook

* summarize va bysort
— Summarize
— summarize, detail
— summarize weight, detail
— bysort sex: summarize weight

— GUI: Data > Describe data > Summary statistics
> Nhéap weight cho “variables” va an“Repeat
commands by group” chon“sex”

8/25/2009
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« tabstat weight, by(sex) columns(variables)

» GUI: Statistics > Summaries, tables, and
tests > Tables > Tables of summary
statistics (tabstat) > chon weight cho
“variable” va “group statistics” bang sex.

Biéu do

* histogram weight, percent by(barn)

« GUI: Graphics > Histogram > chon
“weight” 14 bién chinh(Main tab), “percent”
cho truc y (Main tab), va “barn” nhw la
bién phén loai (By tab)

8/25/2009
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Van dé khac

Lwu graph

log , copy clra sb result

cd "C:\...\" dé cai dat thw muc hién hanh
Thwc tap do-file

— Dung “*” @& phan biét cau khdng lénh

— Dung “”” dé bao hiéu cau lénh xudng dong

Ngay 2

8/25/2009
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Thwc hanh

DICH TE HOC
Co' Ban

« Dich té& hoc 13 mén hoc nghién clru vé mbi
lién quan gilra tac nhan gay bénh, yéu to
truyén lay, moi trwdng va vat chu

H-Eil-r'h l Disease

25
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* Theo Last (1995),
Dich t& hoc ld mén hoc (eng dung thbng ké va
nhiéu nganh khoa hoc khdc dé nghién ctru vé
st phén b bénh, cdc yéu té lién quan dén
bénh trong mdt quan thé xdc dinh. Ung dung
trong viéc xdc dinh nguyén nhdn gdy bénh va
kiém sodt dich bénh

Cac nghién ctru dich té hoc

* Dich t& hoc mé ta (descriptive epi. Study)
- Ai? Cdi gi? & dau? Khi nao?

« Dich té hoc phan tich (analytic epi. Study)
- Nhw thé nao? Tai sao
+ thi nghiém
+ nghién clru quan sat

26



Y nghia
Nhw thé nao?
Tai sao?

Cai gi lién quan?
-Cigi Cai gi &nh hwéng?
- & dau
-Thoi diém nao
- Nhw thé nao
(bao nhiéu, it — nhiéu)

Mota  =Phan tich
LT

A §

[

MOT SO KHAI NIEM TRONG DICH TE
HOC MO TA

* 1.Tilé bénh (prevalence)

* 2.Tilé mac bénh (incidence)
Ty 18 m&c bénh tich iy (Cumulative Incidence: Cl)

TOc d6 méc bénh (Incidence Density Rate: IR)

8/25/2009

27



1. Ty 1é bénh (prevalence)

— Ty Ié bénh, ty & nhiém.

— L& sé con thu c6 cuing tinh chat dang khéo sét
(bénh, nhiém bénh, mang trung, cé réi loan
bat thuong vé sirc khde...) trong mét quén
thé tai mot thoi diém nhét dinh chia cho téng
s6 thu trong quén thé dé.

— Pai lvong nay thuong duorc tinh theo phéan
tram.

S6 thd méc bénh x 100
P (%) =

Téng sb thi trong quan thé tai mot thai diém nhét dinh

P=p + 1,96 % p(l—p)/n

8/25/2009
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« Ty 1é mac bénh tich liiy (CI) 13 ty 1& gitra sb thu
mac bé&nh trong mot khodng th&i gian nhat dinh
va s con thu khde cd nguy co mac bénh trong
quan thé & dau thoi gian khdo sat.

* Nhuw vay Cl la mdt dai lwong dac trwng cho nguy
co mac bénh clia quan thé trong th&i gian khao

sat.

* Day la dai lvong thwdng dwoc dung trong cac
nghién ctru dich té hoc phan tich.

* Clcogiatritlr 0dén 1.

Thwc hanh v&i STATA

* Xac dinh ti 1€ bénh va ti 1& mAc bénh, so sanh
2 quan thé
* prtestiN1 pl N2 p2

» GUI: Statistics>summaries, tables, test> classical tests >
Two groups proportion test

8/25/2009
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DICH TE HOC PHAN TiCH

(Méi quan hé gilra yéu to nguy co’
va bénh)

Céc yéu tb
tac dong -

8/25/2009
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e Nquy co’ld kh3 ndng cé thé m3c mot bénh
nao do, nguy co duwoc dinh nghia la xdc
sudt xuat hién mot bién cd cé lién quan
dén strc khde cla mbi cd thé hay quén thé.

e Trong khi dé bat ky yéu tb nao, thudc ban
chét nao (ly hoc, hod hoc, sinh hoc, di
truyén, xd hoi...) gop phan vao viéc lam cho
co thé dang khoé manh tré nén méac bénh
thi yéu t6 dé duroc goi I yéu té nquy co’

Po lwdng mbi quan hé dé
danh gid yéu t0 nguy co

31



« Bénh vira c6 nghia I3 b&nh nhung dbng thoi
bao gOm ludn cac van dé suwec khoe dwoc quan
tam.

* Nhom phei nhiém (ti€p xuc yéu to nguy co)
(E+: exposed group) la nhém dwoc khao sat sy
hién dién cla bénh, trong d6 céc ca thé déu co
chung yéu t0 nguy co’. Vi du nhém ngw&i hat
thulc 1a.

* Nhom khong phoi nhiem (khong tiép xdc yéu
t0 nguy co) (E-: non-exposed group) la nhém
khong cé tinh chat, hodc khéng mang yéu to
nguy co. Vi du nhédm ngwdi khong hut thubc.

Cac gid tri tinh

.ty s nguy cO hay nguy cO twong dbi (relative
risk hay risk ratio) (RR)

« ty sb cla tdc d& d6 bénh (IRR: incidence rate ratio)

« ty sb chénh (odd ratio) (OR)

8/25/2009

32



Cac nghién clru dich té phan tich

* Nghién clru doan hé (cohort study)
* Nghién ctru bénh chirng (case-control study)
« Nghién clru cat ngang

Cach xac dinh ty sO nguy co’ hay nguy co’ twong doi
(relative risk hay risk ratio) (RR)

Yéu 1o khao zat

Phoi nhigm Khong phot Tong
{E+) nhigm (E-p
Ket qui Benh U b a=b
Ehang binfhy s d ctd
Téng a+c b=d N

P(D+E+) a'la+c)

ER = - = -

P (D+E-) b/(b+d)

8/25/2009
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* RR<1 yeu t6 nguy co c6 mbi quan hé nghich,
tlrc la m0| quan hé bao vé chdng lai bénh (vi
du nhw vac-xin)

« RR=1 yéu td nguy co khdng cé lién quan dén
bénh

« RR>1 yéu tb nguy co’ cé lién quan dén bénh

Ty sO chénh (odd ratio)

*“Chénh” (odd) dwoc dinh nghia nhw ty
phan gitra 2 d&c diém trong mét nhém.
Vi du, trong mét nhém thia gém n
con trong dé ¢ x con bénh, chi sé odd
cua bénh trong nhém la x/(n-x).
*Ty s6 chénh (OR) 14 ty sb gitra chi sé
odd ctia nhém th phoi nhiém va chi s6
odd ctia nhom khong phoi nhiém.

8/25/2009

34



Yeu to khao st

Pheri nhidm Khdng phoi Tong
{E+) nhiém (E-)
Ket qua Hénlr a Iy a+b
Khang bénh d c+d
Tong a+c b+d N
odd(D+/E+) a/c ad
OR = - - : =
odd(D+/E-) b/d be
*Panh gia

OR = 1 > khéng c6 méi lién quan,

OR > 1 > ¢6 méi lién quan; yéu té nguy co c6 thé lam

tang ti 1é bénh

OR < 1 = mdi lién quan dang bao vé

Thwe hanh tinh RR, OR bang Stata

* M& file lab_day2.dta

* Dung |énh cc disease expose cho case-
control study va cs cho cohort study dé tinh

cac thong sb dich té

* GUI: Statistics > Epi. And related > Tables

for epidemiologist >

8/25/2009
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oYéu td gay nhiéu (confounder)

Trong cac nghién ctru dich t& hoc mé ta 1an phan tich,
nguwdi ta thwdng quan tdm dén yéu td nhiéu ma lam
cho két qua khao sat gitka cac quan thé cé thé bi anh
hwéng. vi du nhw sw phan bb vé tubi gitra 2 quan thé
khac nhau lam cho ti 1&€ bénh cla ching khac nhau
nhwng vé ban chit |2 ti 1& bénh gilra hai quan thé nay
la twong dwong.

relationship of interest

Figure |

8/25/2009
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Dé khac phuc tinh trang nay, ngwrdi ta thwdng dung
cac bién phap sau:

*JAy m4u dang bat cdp (dung trong dich t& phan tich)
(matching)

+phan tang (stratification)

*thém bién trong md hinh (dung trong thiét 1ap twong
qguan tuyén tinh)

*hi€u chinh (dung trong dich t& md ta)

Danh gia yéu td gay nhiéu:

Pé xac dinh xem yéu td X nao d6 cé phaila yéu tb
nhiéu trong mGi quan hé gilra E va D, c6 nhiéu cach
danh gia.

- Théng thwdng cd thé danh gid bang cach tinh
phan tram gilra chi sO lién quan RR hay OR chuwa
hiéu chinh va d3 hiéu chinh. MUrc khéc biét trén
10% cho thay kha nang X la yéu t0 nhieu.

- Bén canh d¢, trongthong ké c6 thé dung
Breslow Day tests dé danh gid mirc do twong dong
cUa hai gia tri lién quan hiéu chinh va chwa hiéu
chinh.

8/25/2009
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Thuwc hanh ddnh gia yéu to nhiéu
bang STATA

* cs disease barn, by(sex)

* GUI: Statistics > Epi. And related > Tables
for epidemiologist >

sex RR [95% conf. Interval] M-H Weight
female 2.708333 1.257563  5.832766 2.88
male 2.30303 1.215707 4.362851 2.64

Crude 2.405229 1.49478  3.870219
M-H combined 2.514493 1.512955  4.179024

Test of homogeneity (M-H) chi2(1) = 0.109 Pr>chi2 = 0.7417

PHAN TiCH DA BIEN BANG
LOGISTIC
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S
B, +B X
e : e Bu+BX
P = TR odds = =
[ = =i
o Bt BiX
or = = = ¢”

logit

~ K 06 0'§rabab%ltv

Ln{p/(1-p)} = Bo + ZBjX]

Trong dé p 13 xac suat dé xay ra tinh chat
can xac dinh (chang han nhw xac suat cé
bé&nh) va X 13 cac yéu tb quan sat c6 anh
hwéng. Tisd p/(1-p) dwoe goi la Odd

=> Odd= e o+ P
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Vi du

Sex: Female (1)/ Male (0) Age: Continuous  Tx: Yes (1)/No (0) HUS: Yes (1)/No (0)

HUS: Hemolytic-uremic syndrome

Togit HUS Tx age sex

Tteration 0: Tog Tikelihood = -449.93213

Iteration 1:  Tog likelihood = -407.46919
Iteration 2: Tog likelihood = -403.75126
Iteration 3: Tlog Tikelihood = -403.67715
Tteration 4:  Tog likelihood = -403.67709
Logit estimates Number of obhs = 869
LR chi2(3) = 92.51
Prob > chi? = 0.0000
Log likelihood = -403.67709 ~ Coef. Pseudo RZ = 0.1028
std. Err)
HUS | Coef. Std. Err. z P>|z| [95% Conf. Interval]
_____________ oo

Tx | 1.140377  .2204085 5.17  0.000 7083841  1.572369
age | -.0346741 .0051351  -6.75 0.000  -.0447387 -.0246096
sex | .1666718  .1782025 0.94 0.350  -.1825987  .5159423

_cons | -.8829411  .1572963 -5.6 0.000 -1.191236 -.574646
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logit HUS Tx age sex,
Tteration 0: Tog Tikelihood = -449.93213

Tteration Evenibing 1s the seme

HUS | Odds Ratio Std. Err. z P>|z| [95% Conf. Interval]
_____________ o
Tx | 3.127947  .6894259 5.17  0.000 2.030707 4.81805
age | .9659201 .0049601  -6.75 0.000 9562474 .9756908
sex | 1.181366 .2105225 0.94 0.350 .8331024 1.675216

MO _cons axpitosl) & oid _cover *T*

* Panh gia
- Piéu t‘ri bang khang sinh 1am téng odd clia HUS
3.13 1an (el14).
— Ex: odds clia HUS bang 0.97 1an cho mdi tudi

I&n, hodc 0.73 1an cho khodng 9 tudi chénh
|éch.

log odds(x,,x,) =(x,—x)* B =(10-1)*(-0.0347) =-0.312

{}-ﬂ.]l:r ={J?32

OR(x;,.%,) = OR"™™' = 966" =732

8/25/2009
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D6 y nghia cua mé hinh

1. Wald tests

- Ti sb gitra coefficient (log odds scale) va
standard error.

- C6 phéan phdi chuan z

- Tests coefficient (log odds scale) bang
“0” (Ho)

- Khéng nén quéa phu thudc vao test nay

2. Likelihood ratio test
- G2, so sanh mo hinh full va mé hinh null. Cé
phan b chi-sq. Twong tw F test trong ANOVA

- G?=2(InLfull=InL red). So sanh mo hinh
full va mo6 hinh reduced (nested). = Partial F
test
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Togit HUS Tx age sex RJFMI
Togit s Tx age

Iteration 0: Tag likelihood = -449.923213
Iteration 1: Tog Tikelihood = -407 . 87164
ITteration 2:  lag likelihood = -404.1891%
Iteration 3:  Teg likelihood = -404,11649
ireration 4:  Tog Tikelihood = -404.11642

Logit estimates

Log likelihood = =404, 11642

Hus | Coef. Std. Err.

. e O LD O L

Tx | 1.146267 . 2201535
age | -.0341116 0050945
-cons | - BOO5654 . 12915064

5.21
-6.70
=6.20

Husber of sbe = 86D

LR chi2(2) = 01.63

Prob > chil = 0. D000
Pseudo R2 - 0.1018

" Pelzl  [95% Conf. Intervall
0, 000 J147738 L.57775%9
0.000 - 0440967 - 0241265

0. 000 =1.053707 -. 5474234

est stare b
Trtest a b [Compare @ and D"

Tikelihood-ratio test
fassumption: . pested in LRTEST_0)

chiZ(l) = 0.88
Prob > chid =  0,3486

> BEITRr se reguced el
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Chon lwa m6 hinh t6i wu

+ estatic dé xem AIC ctia m6 hinh; AIC
cang nho cang tot
« Mb hinh cang don gian cang tét

lincom

Female {5 years):
B1(Tx) B2{Age) B3 (Sex) B4 (Tx*Sex)
: L

Te=1 5 1 1
Te=0 (4] 5 1 0
Difference: 1 o o 1

1incem 15Tx + L*sex_gx_int|
L4 Tu + sex_tx_int = Q

HUS | Coatf std., Err Py Pz B4% Conf. Intervall
o -I'_ J | 1 3046 ;;:;Eﬁ ----i ;.;.- -;-nnn (-1 %] ;i._ --l ;I;;;-
Comparison: B1(Tx) B2{Age) B3 (Sex) B4 (Tx Sex)
Tx=1 Age=D 1 5 1 1
Tu=0 Age=10 o 10 1 L]
Diifferance 1 -5 0 1

|1incem 19Tx = 1=saw_tx_int = (-S-age),ar
EL1}y Tx - § ape = Sex_Ex_int = O

U Ddds Ratio std. Err. z FP=lz| [95% Cont. Interyal]
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S dung bién lién tuc trong mé
hinh
« Panh gia xu hwéng bang lintrend hay
lowess hay lintrend Y X, groups (#)
plot(log)

lowess HUS age, logit

Lowvas Lyafebiial 1)
il N '

Chuyén bién lién tuc thanh bién
phan loai

Khéng can gia dinh xu huwdng trong mo
hinh

Dé thwce hién

Tao cac bién gid (dummy variables)

Déanh gia theo tirng loai

Thao tac: c6 thé lam thd cong hay tw dong
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-

pogit HOS Tz age 2 age 3 age 4 sex

Iteration 0: log likelihood = —-449.93213
Iteration 1: =
Logit estimates Number of obs = 869
LR chiZ (5) = 104.24
Prob > chi2 = 0.0000
Log likelihood = -397.81303 Pseudo RZ = 0.1158
HUS | Coef. Std. Err. z P>|z| [95% Conf. Interwval]
Tx | 1.093117 .2228701 4.90 0.000 .6562996 1.529934
age 2 | -.8014851 .2205305 -3.63 0.000 -1.233717 -.3692533
age 3 | -.5365804 .263461 -2.04 0.042 -1.052954 -.0202064
age 4 | -.7384187 .3298555 -2.24 0.025 -1.384924 -.0919138
sex | .213418 .1814515 1.18 0.240 -.1422204 . 5690565
_cons | -.7539106 1684886 -4.47 0.000 -1.084142 -.4236791

— Thay d6i gia tri baseline
* char age_quart [omit] 4

* Xi: i. age_quart

* Predict p

8/25/2009
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Ngay 3

Phan tich sb liéu
va biéu dé bang

®

8/25/2009

47



* Do Ross Ihaka va Robert Gentleman -
Trwong dai hoc Auckland, New Zealand phat
hoa 1996

* Rla mét phan mém str dung cho phan tich
théng ké va vé biéu dd

* R la ngbn nglr may tinh da nang, c6 thé st
dung cho nhiéu muc tiéu khac nhau, ttr tinh
toan don gian, toan hoc giai tri (recreational
mathematics), tinh toan ma tran (matrix), dén
cac phan tich thong ké phurc tap

Tai R xuong va cai dit vao may tinh

tai vé, tly theo phién

e Tai chwong trinh: Tai liéu can
(R-2.9.1-win32.exe)

ban R va so phién ban

e Tai package

¢ hitp://cran.R-project.org

e Dia chi dé tai cac package yén la: http://cran.r-
BrOJeCt .org, r0i bam vao phan “Packages” xuat hién

&n trai cua muc luc trang web

e Cac packa?e nay c6 thé cai dat truc tuyén bang cach
chon Instal packages trong phan packages cta R

e Lénh library() dé biét cac package da download

8/25/2009
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“Yan pham” R

doi twong <- ham(théng s6 1, thong s6 2,
..., théng so6 n)

« Chéng han nhu:

reg <- Im(y ~ x)

M6t so ki hiéu hay dung trong R

x==5 X béng 5

x!1=5 x khong béng 5

y <X y nho hon x

X>y xl&n hony

2<=7 z nhd hon hodc bang 7

p>=1 p I&n hon hodc bang 1
A&B Ava B (AND)

A|B A ho&c B (OR)

! Khong la (NOT)
Vi R, tat ca cac cau chir hay lénh sau ki higu # déu
khéng co hiéu trng

8/25/2009
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Cach dat tén doi twong trong R

® Khong gidi han

® Phan biét chir hoa chir thud'ng

® Khéng nén cé cac dau __hay -

® C6 thé dung dau “”

® Tranh dung trung v&i tén bién trong d liéu, tén
ham hay tén package

® Dau S phan cach gilra tén doi trongva tén bién
trong doi twong do
® Data
e DataSage

Céc dang doi twong

Vector (vector)

Ma tran (matrix)

Bang khung (dataframe)

Mang (array)
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> weight<-c(1,2,3,4,5)
>C

> is.vector(weight)

> height<-c(1,3,4,6,8)
> plot(weight,height)

> Mx <-matrix(c(7,6,6,10,1,29,6,34,2,56,45,3,43,
23,1,3),nrow=4, byrow=T)

> colnames(Mx)<- c¢("pos","neg","up","down")

> rownames(Mx)<- ¢("M","N","B","Z")

> Mx

Nhap bang so liéu twr file text

MyData<-read.table(file.choose(), head=T)
head(MyData)

> save.image("C:\\Users\\....\Documents\\mydata")
> save(MyData,Mx, file=""C:\\Users\\....\Documents\\mydata")

Is() # liét ké cac ddi twong trong file

> MyData<-read.csv(file.choose(), head=T) # chon file data_ex trong day3
> gIm1 <- gim(MyData$mastitis ~ MyData$milking + MyData$dipping +

MyData$drying ,family=binomial)
Summary(glm1)

8/25/2009
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Thwe hanh tao ban d6 nguy co
trong R

* Nhap liéu file Akdat: tinh hinh bénh gia dai
trén heo clia 482 ho chan nuéi tai 1 tinh

> ak <- read.table(file.choose(),header=T)
> head(ak)

> names(ak) <- c("x", "y", "status")

> head(ak)

e Tao dataset clla bénh
> akpos <- ak[akSstatus == 1,]
> akposmap <- akpos(c(1,2)]
> head(akposmap)

 Tao dataset clia khéng bénh
> akneg <- ak[akSstatus == 0,]
> aknegmap <- akneg([c(1,2)]
> head(aknegmap)

8/25/2009
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* Tao dwdng bién gidi

x <-¢(3.909, 5.662, 4.545, 6.934, 10.114, 15.202, 18.864,
19.190, 21.734, 21.889, 23.797, 26.031, 31.119, 31.600,
37.169, 38.131, 33.989, 34.935, 31.910, 24.759, 19.655,
17.747,14.892, 11.696, 10.750, 13.294, 12.503)

y <-¢(22.832, 15.184, 8.978, 6.590, 5.643, 7.396, 10.096,
12.795, 13.431, 16.146, 18.364, 18.364, 15.664, 21.870,
20.598, 21.715, 26.322, 29.673, 31.907, 27.610, 31.582,
34.762, 32.854, 33.490, 30.945, 28.712, 25.376)

ak.poly <- as.data.frame(cbind(x,y))

Tao ban db phan bb

* Download package splancs sau d6 load
splancs

windows()
par(pty="s", cex=1.2)
pointmap(as.points(ak.poly), col=-1)
points(as.points(aknegSx,aknegSy), pch=1, cex=0.7,

col=1)

points(akposSx,akposSy, pch=16, , cex=0.7, col=4)
polygon(ak.poly, density=0)
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Phuong phép “Kernel smothing” dé tao ban
dd nguy co

* Tao file diém riéng cho case va control

ptsl <- as.points(akposmap) # case population
pts2 <- as.points(aknegmap) # control population
pts3 <- as.points(rbind(akposmap,aknegmap)) # population at risk

8/25/2009
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Tao ban do
riskmap <- kernrat(pts1, pts3, as.matrix(ak.poly),
h1=4, h2=4, nx=118, ny=104)

windows()
par(pty="s", cex=1.5)
pointmap(as.points(ak.poly), col=-1)

image(riskmapSx, riskmapSy, -riskmapSz ,col =
heat.colors(30), add=T)

polymap(ak.poly, col="white", dens=0, lwd=8,
add=T)

polymap(ak.poly, col=4, dens=0, Iwd=1, add=T)

contour(riskmap$x, riskmapSy, 100*riskmapSz,

add=T,levels=c(20,30,40,50,60),
|abE|S=C("20","","40","","60"),

lwd=1,

labcex=2,method="simple", vfont = c("sans serif",
Ilboldll))
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Xac dinh vung trung tdm dich bang

SaTScan”ﬁ

Soitwrorm for 1w s-0%0l lemporal, and spoce-1ma soon Bolinkoy

http://www.satscan.org/

8/25/2009
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Chuan bj data trén R

* MO file AKdat
prv.data <- read.table(file.choose(),header=T)
head(prv.data)
prv.geo<-prv.datal[,1:2]
prv.cas<-prv[prv.data$P0OS==1,]
prv.ctl<-prv.data[prv.dataSP0S==0,]

* Thém th&i gian
prv.casSyear<-rep(1997,length(prv.casSPOS))
prv.ctlSyear<-rep(1997,length(prv.ctISPOS))

Luu cdbi tuong thanh file text

write.table(prv.geo,"C:/data/prv.geo",row.names=TRUE,col.names=
FALSE,quote=F)

head(prv.geo)

write.table(prv.cas[,3:4],"C:/data/prv.cas",row.names=TRUE,col.na
mes=FALSE,quote=F)

head(prv.cas[,3:4])

prv.ctl$POS<-rep(1,length(prv.cti$POS)) # ddi pos “0” thanh “1”

write.table(prv.ctl[,3:4],"C:/data/prv.ctl",row.names=TRUE,col.nam
es=FALSE,quote=F)

head(prv.ctl[,3:4])

8/25/2009
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Khéi dong SaTScan

 Download twr http://www.satscan.orq/.

* Install
« Khéi déng

Nhé&p dir liéu trong SaTScan
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Rl brepscbog Ardlygst: Detcratis lomn b bvbatae: G o
@ by spaasl Pimian
B Bererdl Ly s
Py Temporsl
High or Low Ravies
itrcrmal
Giach -Tivd
il Thest: Agcregation
Prospeciee Analyses: Fapxrwnbl
Purely Temparal Picarral
o Time Cororueam s an Slalmion:
Fmaon
Monie Caro Replcaions (0, 9, 995, or walue ending in 559 599
Advanced ¥»

a 7 =
Sl Virdke | T amparal Windie | Space s Tind Aduateanti | lafinence
Moo Loabel Custer Taor

g mercen of the paulaben o vk (= 500, Sefaut = SN
meees =F e mo it Sefne P e ma croe s M (e B0,

8 orcie wath s (=g 2 . T

Soanal Wirckye Shage
& Gl

[ 0

Usat Biinnd Sphalial Sy Dikaibe

ekt Dattming. Tt

8/25/2009

59



-
Irpwt | Ansbyps | Ouiout

Remits Fie
C=desn noanr iy

Adsnenal Cuipon Fies
ASCE| L 2]
Cimler Informaton
Tt alilesd Dhmler Inlorsabon
Lecalion lndormalion
Fistk Eiyies For Ench Locabion
Eavasfated Lo Lieitasd ks
Aryareed = ¢
Sal8can w8.0.1
Program run on: Tue Aug 25 15:ZB:1le 2009
Purely Spatial analysis
gcanning for clusters with high rates
using the Bernoulli model.
SUMMRRY OF DATR
Study pericd. .. ... ... 19977171 - 1997/1Z/31
Number of locations._.____.___.: 482
Total population. ... ____.__.._: 48Z
Total number of cases.........: 1l88&
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SECOMDRRY CLUSTERS

Z.Location IDs included.:

Coordinates 7/ radius.
Bopulatiof. ... .ocuoon.ntl
Number of cases.......:
Expected cases. ... __...:
Cbhserved / expected. .
Relative risk.........:
Log likelihood ratio..:
Monte Carlo ramk......:
E-value.

133, 220, 143, 215
238, 148, 147, 244
[23.3531,22.0043)
11

11

474

2_59

289

10.679565

11,1000

0.011

, 32, 247,

S 1.71

MOST LIEELY CLUSTER

1.Location IDs included.:

Coordinates / radius..:
Population
Number of cases.......:
Expected cases........:

Observed / expected...:
Relative risk

Log likelihood ratio

Monte Carleo rank......:
D-vwalue... ... ........:

SECCONDARY CLUSTERS

Z_Location IDs included.:

237, 266, 174, 185, 250
58, 243, 228, 201, 182
z14, 275, 203, 157, &5,
196, 180, 280, 238, 192
194, 41, 187, 2&l, 245,
z60, 216, 235, 212, 28B4
&9, 256, 286, 227, 104,
z11, 270, 213, €5, 230,
z73, B4, 203, 177, 75,
189, 42, 281, 88, 233,
(20.0637,16.6288) / 2.6
77

56

9.71

1.88

z.27

22.132700

1/1000

0.001

, 222, 5§, 81,
, 184, z04,

193, 131, 251,
, 46, 200, 130,
285, 202, 40,
, 268, 73, 430,
73, 205, 17§,
282, 255, 248,

60, 248, 264,

z2az

0

8/25/2009

61



Tao ban do c6 trung tam dich bang R
sau khi da cé két qua tur SaTScan

par(pty="s")

polymap(ak.poly, xlab="Easting", ylab="Northing")

points(prv.cti$X,prv.cti$Y, pch=1, cex=0.7, col=1)

points(prv.cas$X,prv.cas$Y, pch=16, cex=0.7, col=4)

cluz <- seq(0, 2*pi, length=1000)

clux <- sin(cluz)

cluy <- cos(cluz)

polygon((clux*2.60)+20.0637, (cluy*2.60)+16.6265, col=4, dens=0,
lwd=3)

polygon((clux*1.71)+23.3591, (cluy*1.71)+22.0043, col=4, dens=0,
lwd=3)

“orthing
20
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