PHAN TICH HOI QUI LOGISTIC BON VA BA BIEN

Phan tich héi qui logistic 1a mdt k§ thuat thong ké dé xem xét méi lién hé gita
bién déc 1ap (bién sé hodc bién phan loai) véi bién phu thudc 1a bién nhj phan.
Trong hdi qui tuyén tinh don, bién ddc lap x va phu thudc y 1a bién sé lién tuc lién hé
qua phuwong trinh:

y=oa+pBx+e

Trong hdi qui logistic, bién phu thudc y chi c6 2 trang thai 1 (vi du t& vong) va 0 (
vi du sdng). Mudn déi ra bién sé lién tuc ngwdi ta tinh xac suat cta 2 trang thai nay.
Néu goi p la xac suat d& mot bién cb xay ra (vi du: tlr vong), thi 1-p | xac suét dé bién
cb khéng xay ra (vi du: séng). Phwong trinh héi qui logistic phat biéu:

Log (1%) =a+BX+e

Tw phwong trinh nay, ta c6 thé tinh xac suét tién doan tlr vong theo tri sé cda x.

Lzea+ﬁx
1-p

et Bx
P= 1+ e+ Px
Vi du: Nghién ctru sv lién hé gitra ndng dod procalcitonin mau va tién lwong ttr vong trong
nhiém tring huyét. D liéu thu thap & 20 bénh nhan nhw sau:
g FUntitled2 [DataSet2] - SPSS Data Editor

File Edit “iew Dot Trensform  Analyze  Craphs Uil

el e amEEH M EE S

1:1D 1

| D PROCALCITONIN DEATH |
1 1 0.10 0
2 2 0.20 0
3 3 0.00 0
1 1 0.40 0
5 5 0.50 0
6 6 0.10 0
7 7 0.30 1
8 8 0.20 0
9 9 0.60 0
10 10 0.70 1
11 11 0.70 1
12 12 0.80 1
13 13 0.90 1
11 14 0.90 1
15 15 1.00 0
16 16 1.30 1
17 17 1.10 1
18 18 1.50 1
19 19 1.70 1
20 z0 1.90 1

C6 3 cot: ID bénh nhan, PROCALCITONIN m&u (ng/ml), DEATH( 0: séng; 1: Tt vong)



Mudn tinh p (x&c suét tién doan t&r vong)

Vao menu: Analyze> Regression> Binary Logistic

@ procalcitenin death 2.sav [Data5et2] - SPSS Data Editor

File Edit “iew Dsta Transform | Analyze  Graphs  Uilties  Addons  Window  Help
CHAE B 60 HE] o »BO®
1:1D 1 Desciptive Statistics r |
ID | PROCAL] '°¢°° Yl ovar var
1 1 Compare Means 3
2 2 General Linear Madel 4
3 3 Generalized Linear Models P
4 4 Mixed Models ]
3 3 Correlate 3
6 6 Regression ] L'E, Linear ...
Y 7 Loglinesr (] Curve Estimation. ..
g g Meural Metworks (] ,,'ES Partial Least Sguares...
il 10 Classity ’ B Binary Logistic...
11 11 Reieheteton | R Mutinomial Logistic...
12 12 sl | R ordinal.
13 13 Monparametric Tests » NF” Prokit...
14 14 Time Seties »
15 15 Survival ] "FR Morilinesr ...
16 16 EE Mizsing Yalue Analysis... ol vt Estimation...
17 17 Mutipls Response » Zﬁs 2-Stage Least Squares,
i 18 Complesx Samples 4 Optimal Scaling...
2 19 Quality Control 13
;2 2 ROC Curve...

M& hop thoai Logistic Regression. Nhap chuyén bién DEATH (nhi phan) vao 6 Dependent va

bién PROCALCITONIN (bién sé lién tuc) vao & Covariates

m Logistic Regression

Dependent;

& D

f PROCALCITOMM

5

| [& peath

Categorical ... |

Block 1 of 1

Covarigtes:

| Save.. |

Options... |

FROCALCITON

K2

bethoc  [Enter

Selection Yariakble:

hdl| |

Ok _” Paste || Reset || Cancel ||

Help

Nhap nat Save, m& hop thoai Save, danh dau nhay vao 6 Predicted Values (day la xac suét tién

doan ttr vong). Nhap Continue




-

B Logistic Regression &=

E Logistic Regression: Save @

| Categorical .. |
& D Predicted Values Residuals :I —
& PROCALCITONIN | zave.. J
Probabilities [] Unstandardized S5
| Options... |
[ Group membership [ Logit -
Influence [ Studentized
[ cooks [] standardized
[ Leverage values [ beviance
[ DiEetars)

Exzport model information to XML file

| || Erowse |

] [nclude the covariance matrix|

| Cortinue _J | Cancel | | Help |

Nha&p nat Options, mé& hdp thoai Options, danh day nhay vao 6 Cl for exp(B) [khodng tin cay
cta hé sé B=chinh Ia ti sb odds)

E Logistic Regression: Options @
Statistics and Plots
[ Classification plots [] correlstions of estimates

[ Hosmer-Lemeshow goodness-of-fit [] teration istary

[] casewise listing of residuals | %

Display
() &t each step () At [ast step

Probability for Stepwise

Classification cutoff. |05
Entry: Removal

Maximum kerstions:

Include constant in model

| comue || cancet || e |

Nhap Continue, nhap OK

Két qua: Trong file di¥ liéu, xuét hién thém cot PRE-1, day chinh la xac suét tién doan tlr vong
trén truc tung (y)



E *procalcitonin death 2.5av [DataSet2] - SPSS Data Editor
File  Ecit Miew Data Transform  Analyze  Graphs  Lfiities  Add-ons W

EHE it 60 LEHh A HE SEE 99

1:D 1
| 1  PROCALQTONIN DEATH | PRE1 |

1 1 0.10 0 0.07074
2 2 0.20 0 0.11187
3 3 0.00 0 0.04398
4 4 0.40 0 0.25647
5 5 0.50 0 0.36339
6 6 0.10 0 0.07074
7 7 0.30 1 0.17249
8 8 0.20 0 0.11187
9 9 0.60 0 0.48575
10 10 0.70 1 0.60985
11 11 0.70 1 0.60985
12 12 0.80 1 0.72119
13 13 0.90 1 0.81062
14 14 0.90 1 0.81062
15 15 1.00 0 0.87629
16 16 1.30 1 0.96979
17 17 110 1 0.92139
18 18 1.50 1 0.98875
19 19 1.70 1 0.99586
20 20 1.90 1 0.99849

Sau khi d3 c6 p, vé& biéu db lién heé gitra x (procalcitonin) va y (xac suét p tién doan ttr vong)

Predicted probability

© Observed
o ° — Linear
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Nhuw vay c6 sv lién hé tuyén tinh gitka nbng dd procacitonin (truc x) va xac suat du

doan tlr vong p (truc y)



Model Summary

-2 Log Cox & Snell R Magelkerke R
Stap likelihood Sguare Sguare
1 151059 462 K14

a. Estimation terminated at iteration numher 6 hecause parameter estimates
changed hy less than 001,

Classification Table*
Fredicted
DEATH
Pereentage
Ohsepvei a Correct

Step1  DEATH 1O a 1 B84

1 1 10 a0.9

Overall Percentage 40.0

a. The cutvalue is 600
Variables in the Equation
945.0% C.Lfor EXP{E)
E BE YYirald of Sid. [={a{ =] L oawer Lpper
?}EFJ FROCALCITOMIMN 5.037 2186 f.307 1 021 163.888 2120 | 1.118E4
Caonstant -3.079 1.480 4 327 1 038 045

a. Variable(s) entered on step 1. PROCALCITOMIMN,

T bang két qua trén ta cé thé viét phwong trinh héi qui logistic:

Log (1%)): -3,079+ 5.037 * procalcitonin

Nhw vay clr procalcitonin tang l1én 1 ng/ml thi log clia ti 1& x4c suat chét/séng sé tang thém
5,037 lan. Bé dé dién dich, ta co thé viét:

( p )= e —3079 + 5,037.procalcitonin
1-p

K p ’ N ~ ~ 7 « X
Ta biét T chinh la odd, vi vay cé thé viét:
odd= e—3,079 + 5,037.procalcitonin

Néu goi odd, khi procalcitonin=0 thi oddy= e ~3:97°

Va goi odd, khi procalcitonin ting I&n 1 don vij thi odd,=e 3079 + 5,037
3,079 +5,037

. 0
Va ti sO clia 2 odds chinh la odds ratio:

_ _ 5037 _
0dd g = e 153,98

a—3,079
(Xem cét Exp(B) & bang trén)

Ldc nay ta cé thé dién dich, ci procalcitonin tang Ién 1 ng/ml thi nguy co tir vong tang lén 154
lan (két qua exp (B) & bang 1, v&i e>%37 =153,988) hodc dung hon 1a clr procalcitonin tang

thém 0,1 ng/ml thi nguy co tlr vong tang 1én 15,4 1an.



Phan tich héi qui logistic da bién.

Bay gi® néu ta xét dén nhiéu yéu t6 khac co thé cé thé lam tang nguy co t& vong trong nhiém
trung huyét, vi du nhw tudi bénh nhan, ha huyét ap, c6 bénh nén hodc suy gidm mién
dich...Trong vi du nay ta chi xét dén 3 yéu tb: procalcitonin (bién sb), ha huyét ap (bién nhi
phan) va tudi bénh nhan (bién sb).

Dir liéu 30 bénh nhan nhiém tring huyét nhw sau:

C6 5 cot: ID, Age (tudi), Hypotension (ha huyét ap), Procaltitonin (ng/ml) va Death (t& vong)

BH hoi qui logistic 30.sav [DataSetd] - SPSS Data Editor
File Edit “iew Data Transform  Anslyze Graphs  Uilties  Add-ons Window  He

CHA B o0 ek A A2 E0F 500

1:1D 1
| AGE | HYPOTENSION| PROCALATONIN DEATH |
1 1 70 1 0.70 1
2 2 80 1 0.40 1
3 3 50 1 0.70 1
4 1 55 1 0.80 1
5 5 60 1 0.90 1
6 6 65 1 1.00 1
7 7 70 1 050 1
8 8 751 0.70 1
9 9 80 1 120 1
10 10 50 1 0.80 1
11 11 701 110 1
12 12 451 0.60 1
13 13 60 1 130 1
14 14 90 1 3.30 1
15 15 100 0.20 1
16 16 60 1 0.70 0
17 17 60 0 0.50 0
18 18 30 0 0.20 0
19 19 28 0 0.30 0
20 20 30 0 0.40 0
21 21 350 0.80 0
22 22 55 0 0.70 0
23 23 60 0 0.50 0
24 24 70 0 0.10 0
25 25 32 0 0.20 0
26 26 30 0 0.40 0
27 27 440 0.50 0
28 28 29 0 0.20 0
29 29 30 0 0.70 0
30 30 400 0.0 0




Vao menu: Analyze> Regression> Binary Logistic

@ procalcitenin death 2.sav [Data5et2] - SPSS Data Editor

File Edit “iew Dsta Transform | Analyze  Graphs  Uilties  Addons  Window  Help
CHE B &0 HF[  reoons » B ®
1:1D 1 Desciptive Statistics r |
ID | PROCAL] °2°° e var
1 1 Compare Means 3
2 2 General Linear Madel »
3 3 Generalized Linear Models P
4 4 Mixed Models ]
3 3 Correlate 3
6 6 Regression ] L'E, Linear ...
7 ? Loglinesar 3 Curve Estimation...
g g Meural Metworks (] ,,'ES Partial Least Sguares...
10 10 Classity | B Einary Logstis...
11 11 Data Reduction g R, Muttinomisl Lagistic...
12 12 Sl | R ordinal.
13 13 Monparametric Tests » NF” Prokit...
14 14 Time Seties »
15 15 Survival ] "FR Morilinesr ...
16 16 EE Mizsing Yalue Analysis... s Weitt Estimation...
17 17 Mutipls Response » zﬁs 2-Stage Least Sguares.
i 18 Complesx Samples 4 Optimal Scaling...
2 19 Quiality Control 13
;2 2 ROC Curve...

M& hop thoai Logistic Regression, Nhdp chuyén bién DEATH vao 6 Dependent. Nhap
ca 3 bién AGE, HYPOTENSION va PROCALCITONIN vao 6 Covariates.

E Legistic Regression @

Dependent: P
Categorical...
e | | ™ |[ga0em | |—7l
& aoE Block 1 of 1 | save. |
$a HYPOTENSION - |—thi0ns___ |
& PROCALCITONIN hleost | = 4
Covaristes:
PROCALCITOMIM
&GE
‘l‘ HYPOTENSION(Cat)
Metho: |Erter -

— Zelection Yariahle:

B3 |

| Ok Jl Paste || Reset || Cancel || Help |

Nhap nut Categorical dé khai bao bién HYPOTENSION la bién phan loai (hodc nhi phan)
Va khai béo gia trj tham khao ctia HYPOTENSION Ia 1 (c6 ha huyét 4p): Reference Category la
First , Nhdp Continue



-

B Logistic Regression |z |
| E Logistic Regression: Define Categorical Variables @ ]
Covaristes; Categorical Covaristes: _|
P AGE HY POTEMSION(Indicator first))= =|
% & PROCALCITOMIN -
k2
Change Contrast
Contrast: |Indicator bt | | Change |
Reference Category: () Last -::}::-
L Continue _” Cancel || Helgp |
T T IS I AL AL

Sau dé nhap nut Options, vao hdp thoai Options, danh d4u nhay vao 6 Cl for Exp(B): d& xem ti

sb odds va khodng tin cay 95% cla odds.

o _
E Logist @ Legistic Regression: Options @ =
Statistics and Plots
rical... |
&0 [ lclassification piat [ correlations of estimates —
& noE mssification plots I L |
? H¥P [] Hosmer-Lemeshow goodness-of-fi [] teration histary [
PRCy
&4 DE& [ casewize listing of residuals Cl for exp(B): %
Display

(3) &t each step () & last step

Probabhility for Stepwise

Entry: Retmoval

Clagsification cutoff;

Maiimum terations:

Include congtant in model

| Cortire _” Cancel || Help |

Nhép Continue, sau dé nhap OK. Két qua nhw sau:



Model Summary

-2 Log Cox & Snell R Magelkerke R
Step likelihiood Sojuare Sguare
1 14 5273 533 79

a. Estimation terminated at iteration number 6 because parameter estimates
changed by less than 001,

Classification Table”
Predicted
DEATH
Fercentage
Ohsered ] 1 Correct
Step 1 DEATH O 14 1 333
1 1 14 933
Owerall Percentage 933

a. The cutvalue is 500

Variables in the Equation

95.0% C.Lfor EXPE)
B SE. Wiald df Sig. ExpiB) Lower Upper
SEEFJ FPROCALCITOMIMN 137 1.874 .0os 1 42 1.147 029 45204
! AGE 013 058 049 1 825 1.013 404 1.135
HYPOTEMNSIOM(T) 4015 1.968 f.240 1 012 136.326 2882 | 6447.900
Constant -3.232 2634 1.506 1 220 039

a. variableds) entered on step 1: PROCALCITOMIN, AGE, HYFPOTENSICN.

Chi lay 3 bang cubi cung va dwoc dién dich nhw sau:

Tri s6 -2 Log likelihood chi d6 phti hgp ctia mé hinh. Tri sd nay cang nhé thi md hinh cang phu
hop. Trong md hinh nay véi -2 Log likelihood =14.627 |a khéng cao 1am, nhw vay cé do phu
hop kha tét véi mé hinh téng thé.

Vi két qua nay mé hinh héi qui logistic dwoc viét la:

Log(l%p) = 3,232 + 0,137. PROCALCITONIN + 0,013, AGE + 4.915. HYPOTENSION

Hoac: p :e—3,232+O,137.PROCALCITONIN+0,013.AGE+4,915.HYPOTENSION
- - 1_p

Nhuw dién dich & phan trén:
- Tisb odds cta procalcitonin: OR1= 0137 1,147
- Tisb odds cta tudi: orR1= €%013=1 013
~ Tisb odds cta ha huyét ap= e*21°= 136

(Xem 3 cét cudi cuing & bang trén, sé thay ti sé odds va khodng tin cdy 95%)



Ta c6 thé tom tét trong bang sau:

Yéu to Odds ratio (OR)  Khoang tin cay 95% Y nghia théng ké p
Procalcitonin 1,14 0,03 - 45,20 0,94
Tuéi 1,01 0,90 - 1,13 0,82
Ha huyét ap 136 3 - 6447 0,01

Két luan: Chi c6 ha huyét ap 1a yéu té doc lap dan dén ttr vong & bénh nhan bj nhiém triing
huyét véi OR=136 (KTC 95%: 3 — 6447; p=0,01)

BS Nguyé&n Ngoc Rang, email:rangbvag@yahoo.com
Website: bvag.com.vn
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