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Extension of Binary Logistic
Regression

* Conditional logistic regression is the extension for
the (binary) logistic regression when the categorical
dependent outcome has only two levels (case &
control) but are matched e.g. by gender & age. For

example, in a matched case-control study matched
by gender & age.

e If it is unmatched, we just use chi-square and
multiple logistic regression.

 If it is matched, we use McNemar and conditional
logistic regression.
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Conditional LogitR in SPSS?

* Not possible to do Conditional Logistic Regression
directly in SPSS. Instead you have to format the
data accordingly and use either;

* Multinomial logistic regression (matched 1 to 1) or
* Cox Regression (matched 1to 1 or 1 to many)

* So we will show you how to format the data in both
situations.
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Conditional logistic
regression

Using Multinomial Logistic Regression
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Formating for Multinomial Command

Table Va. First five cases of a Matched case-control study: outcomes.

Dead Alive
x| x2 %3 diabetes race x| x2 x3 diabetes race
84.00 82.10 45.00 I I 84.0 732 47.0 0 |
83.10 86.40 52.00 I 3 86.1 81.1 51.0 I I
84.60 87.00 53.00 I 2 87.3 768 48.0 0 3
84.00 78.80 50.50 0 2 84.2 71.4 48.5 I |
83.50 88.20 46.00 I 2 83.2 73.7 47.0 I |
Table Vb. First five cases of a Matched case-control study: variables.
Diabetes | Malay Indian Malay Indian Malay Indian
QOutcome x| diff x2_diff x3 diff diff dead dead alive alive diff diff
I 0.00 8.90 -2.00 1.00 0.00 0.00 0.00 0.00 0.00 0
I -3.00 5.30 1.00 0.00 0.00 1.00 0.00 0.00 0.00 I
I -2.70 10.20 5.00 1.00 1.00 0.00 0.00 1.00 1.00 -
I -0.20 7.40 2.00 -1.00 1.00 0.00 0.00 0.00 1.00 0
I 0.30 14.50 -1.00 0.00 1.00 0.00 0.00 0.00 1.00 0
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For Diff;

Table Vb. First five cases of a Matched case-control study: variables.

tis “Case — Control = ?”

Diabetes | Malay Indian Malay Indian Malay Indian
QOutcome x| diff x2_diff x3 diff diff dead dead alive alive diff diff
I 0.00 8.90 -2.00 1.00 0.00 0.00 0.00 0.00 0.00 0
I -3.00 5.30 1.00 0.00 0.00 1.00 0.00 0.00 0.00 I
I -2.70 10.20 5.00 1.00 1.00 0.00 0.00 1.00 1.00 -1
I -0.20 7.40 2.00 -1.00 1.00 0.00 0.00 0.00 1.00 0
I 0.30 14.50 -1.00 0.00 1.00 0.00 0.00 0.00 1.00 0

http://www.palmx.org/drtamil/spss/conditional/yhchan-condreg-multinomial.sav

Cutcome x1 dif | 2 aiff | x5 diff] DM diff | Malay_diff | Indian_di
i | oo 83 2 i 0 i
2 1 -3.0 5.3 1 I I 1
3 1 27 102 a 1 1 -
4 1 0.2 7.4 2 - 1 I
a 1 0.3 14.5 - I 1 I


mailto:drtamil@gmail.com
http://www.palmx.org/drtamil/spss/conditional/yhchan-condreg-multinomial.sav

drtamil@gmail.com 2019

Analysis CLogitR Using Multinomial

* To perform the analysis
in SPSS, go to Analyse,
Regression & select
Multinomial logistic.

e Put the Outcome
variable into the
Dependent option.

* And all the difference
variables computed
earlier into the
Covariates option.

@ Multinomial Logistic Regression
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Analysis CLogitR Using Multinomial 2

* Click on the Model
EH Muttinomial Logistic Regression: Model

folder, have to uncheck ...

the “Include Intercept .
in model” option. Let us
use the main effects
model.

Build Terms



mailto:drtamil@gmail.com

drtamil@gmail.com 2019

Analysis CLogitR Using Multinomial 3

1. These are not valid for
matched case-control
studies (not required).

e goodness-of-fit statistics
and

* the classification table

2. These are valid and
interpreted as usual.

* Model fitting informatio
* the likelihood ratio
* R-square statistics

@ Multinomial Logistic Regression: Statistics

Cage processing SUmmary

Model

Pzeudo R-zquare |:| Cell probablties
ﬁ Step summary b | Classification table

i || Goodness-of-fit

|:| onotonicity measures

Parameters

Confidence Interyal (36):
Likelihond ratio tests
/El Asymptotic carrelations

|:| Asymptotic covariances

Define Subpopulations

'ZE' Covariate patterns defined by factors and covaristes

'3: | Covariate patterns defined by variable list below

Cortinue || Cancel || Help
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Analysis CLogitR Using Multinomial 4

Table Vc. Conditional logistic regression message.

e Table Vc shows the Warning
message that a The dependent variable has only one valid value. A conditional
. . . . logistic regression model will be fitted.
conditional logistic
regression is being
performed after you
run the analysis.
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Analysis CLogitR Using Multinomial 5

* Table Vd shows the parameter estimates.

Table Vd. Parameter estimates: conditional logistic.

Parameter estimates

95% confidence
interval for Exp(B)
Std. Lower Upper
Outcome B error Wald df Sig. Exp(B) bound bound
Dead x| _diff 021 .078 071 I 789 1.021 877 1.188
x2_diff 400 .086 21.496 I .000 1.492 1.260 1.767
x3_diff -499 143 12.088 I .00l .607 458 0.804
diabetes_diff 1.065 521 4.188 I 041 2.902 |.046 8.049
Malay_diff -.178 629 .080 | 777 .837 244 2.871
Indian_diff - 112 647 030 I 862 .894 .252 3.173
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Practical CondLogitR Using Multinomial

* Download data from
http://www.palmx.org/drtamil/spss/conditional/M

alaria-CondLogRegres-Multinomial.sav

* Do McNemar for all the paired data between Case
& Control.

 |dentify all the significant variables and include
them in the CondLogitR analysis.
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Interpret the Significant Results

-TE-TITI— T T TTITE. T8

25% Confidence Interval for Exp(B)

Malaria B Std. Errar Vald df Sin. ExplB) Lower BEound Upper Bound

1 Mon-kialaysian 2T i 1418 234 2827 550 11.822
Low Education Lewvel 272 720 118 T3 1.313 278 G175
High Risk Occupation (Armmy, 1.377 884 4.040 044 3064 1.035 18162
Lumberjacks, Plantation
workers)
Low Income Growp 2E4 756 137 1 1.328 206 R.0E0
Mo T Cwemership -1.143 B34 1487 221 318 051 1.890
Mo Motoroycle Cwnershio -1 850 {040 242 BTT 241 3183
Mo Car Cwnership - 7G5 862 1.335 245 465 2T 1.704
Low Self-Percaption of Risk 1.854 = 5515 018 6.383 1.359 20584
Don't Use Trested Bed Met 188 831 (OET TGE 1.204 350 4148
Mo MOH Residusl Spraying 1.302 841 4130 042 3878 1.047 12.898
of Home
Crwmeer Did Mot Spray 823 | 1.431 232 2517 555 11.414
Aerosol at Home
Travel Last 2 Weeks into 1.780 851 4377 035 5820 1.118 31.410
Jungla'Flantstion
Home outside village 827 a1 825 354 2287 384 13.828
Home near jungle 720 8g7 1.067 A0z 2054 524 8.052
Horne near water bodies 8ar B34 543 23 2477 387 15.453
Opening near roof eaves =161 211 040 242 251 T4 4173
Roof not made of tiles 205 852 045 230 1.227 120 T.828
Horme na cailing 1.155 734 2475 118 3175 753 13.394
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Conditional logistic
regression

Using Cox Regression
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Formating for Cox Regression Command

Table Va. First five cases of a Matched case-control study: outcomes.

Dead Alive
x| x2 x3 diabetes race x| x2 x3 diabetes race
84.00 82.10 45.00 I I 84.0 732 47.0 0 |
83.10 86.40 52.00 | 3 86.1 81.1 51.0 I |
84.60 87.00 53.00 | 2 873 76.8 48.0 0 3
84.00 78.80 50.50 0 2 84.2 71.4 48.5 | |
83.50 88.20 46.00 I 2 83.2 73.7 47.0 I |
Table Vla. Conditional logistic regression (1:1 matching) usi‘ng Cox regression option.

Matching
number x| x2 x3 Dead Diabetes Race Time

I 84.0 82.1 45.0 I | I I

I 84.0 73.2 47.0 0 0 I 2

2 83.1 86.4 52.0 | I 3 |

2 86.1 8l.1 51.0 0 | I 2

3 84.6 87.0 53.0 I | 2 I

3 87.3 76.8 48.0 0 0 3 2
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Status =1 & 0; Time=1& 2
Table Vla. Conditional logistic regression (1:1 matching) using Cox regression option.

Matching

number x| x2 x3 Dead Diabetes Race Time
I 84.0 82.1 45.0 I | I I
| 840 732 47.0 0 0 | 2
2 83.1 86.4 52.0 | I 3 1
2 86.1 81.1 51.0 0 I | 2
3 84.6 87.0 53.0 I | 2 I
3 87.3 76.8 48.0 0 0 3 2

http://www.palmx.org/drtamil/spss/conditional/yhchan-condreg-cox.sav

Fair | x1 ¥2 | x3|Dead| DM Race| Time
1 1| 840 821 45 T 1 1 1
2 1 840 732 47 0 0 1 2
3 2 831 Bb4 & T 1 3 1
4 2 8BR.1 &1.1 51 0 1 1 2
5 4 84b &7.0 A3 T 1 2 1
a 3 873 7bao 45 0 0 3 2
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Status=1&0; Time=1& 2
—m

Case Dead
Control Alive 0 2

http://www.palmx.org/drtamil/spss/conditional/yhchan-condreg-cox.sav

Fair | 1 w2 | %3 | Dead| DM | Hace| Time
1 11 840 521 45 T 1 1 1
2 1T 8dld 732 47 0 0O 1 2
3 2 831 obd 52 T 1 3 1
4 2 8b.1 81.1 a1 0 1 2
5 3 84k 570 A3 T 1 2 1
b d o/.3 /bo 48 0 0 3 2
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Status=1&0; Time=1& 2
—m

Case Dead
Control Alive 0 2

* We need a matching number to “link” the case and
control. That matching number is the variable
“Pair”.

* The Dead variable is the outcome status of the
subject (dead = 1 and alive = 0).

 We need a variable Time as the response variable
where the dead has a Time = 1 and the alive
(censored) has Time = 2.
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Analysis CLogitR Using Cox Regression

* To perform the analysis, in | B coxregresion X
SPSS, go to Analyse, e | ——
Survival, Cox Regression to |[# L) [Fime || Eﬁ*:i””“'"- |
get the following template. | $2 — | o ! —

e PutTimein the Time— | V - pr—
Optlon' | Block 1 of 1

e Put Dead in the Status/ b |
option (define Event = 1). Covaietes:

* Put the variables of interest -y ¥
into the Covariates option. — ¢

. Lastlg include the Match—_| e |
number (Pair) in the Strata \ ethod: [Enter -]
option. IR

> |$ Pair |

| Ok ” Paste || Reset || Cancel || Help |
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Analysis CLogitR Using Cox Regression

* This will produce exactly the same results in Table Vd.

Table Vd. Parameter estimates: conditional logistic.

Parameter estimates

95% confidence
interval for Exp(B)

Std. Lower Upper
Outcome B error Wald df Sig. Exp(B) bound bound
Dead x| _diff 021 .078 071 I 789 1.021 877 1.188
x2_diff 400 .086 21.496 I .000 1.492 1.260 |.767

x3_diff -.499 .143 12.088 I 001 .607 458 0.804

diabetes_diff 1.065 521 4.188 | 041 2.902 1.046 8.049

Malay_diff -.178 629 .080 I 777 837 244 2.871

Indian_diff - 112 647 030 I 862 .894 252 3.173
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Practical CondLogitR Using Cox Regression

* Download data from
http://www.palmx.org/drtamil/spss/conditional/M
alaria-CondLogRegres-Cox.sav

* We have done McNemar for all the paired data
between Case & Control in earlier exercise.

* Include all the significant variables in the
CondLogitR analysis.
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To perform the analysis, in

SPSS, go to Analyse, Survival,

Cox Regression to get the
following template.

Put Time in the Time option.

Put Status in the Status
option (define Event = 1).

Put the variables of interest
into the Covariates option.
Click on Categorical and
change Reference value to
First for all.

Lastlg include the Match
number (Pair) in the Strata
option.

Analysis CLogitR Using Cox Regression

@ Cox Regression

&4 Month of Motification.... | =
@5 SubDistrict [SubDistr ..
& acelage)

mf) Gender [Gender]

@5 Race [Race]

& Educstion [Edu]

&b Job [Jok]

4 Na Of Household [M...
& Pay [Pay)

@ T Ownership [Ow ..

@5 Radio Owvwnership [O.
@5 hiotorcycle Owners..

@5 Car Cwvniership [Cw.
&b Perception of Risk [R...
&) Usage of Trested Be.. |
@5 Incloar Residual Spra...
@5 Usge of PPE (Serosol...
&7 Usage Of Aerosol 5.
f Usage of Mozguito C...
f Usage of Repelart ...
& Length of Stay (hion...
& Travel Within Last 2 .
@5 Hotve Placement [Ho...
mf) Home hiaterial [Home...
@5 Roof Type [Roof]

@5 Eaves [Eaves]

&b Home Ceiling [Ceiling]

@5 Mumber of bedroom...

&5 House Mear Jungle[.. [ |

& House Near Plantatio...|—
-
@ Wb bl

| Define Evert... |

Block 1 of 1

Covaristes:
FacelCat)

EcufCat)

Joh(Cat)

Pay(Cat)

Crnen T Cat)
Crvnibdotor(Cat)

_ RizkScoreCat)

| « ‘ Usemosghlet(Cat)

— IndoorResidusl Spraying(Cat)

Jungle(Cat)
Maturahater(Cat)
Eaves(Cat)

Roofi Cat)
Ceiling(Cat)

hietho: |Enter M

Strata:
- | f Code Number [Match_num] |

ok ||

Paste || Reszet || Cancel || Help |
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Interpret the Significant Results

Variables in the Equation

95.0% ClI for Exp(B)
B SE Wald df Sig. Exp(B) Lower Upper

Race .795 .765 1.080 1 299 2.214 494 9.920
Edu .080 .780 011 1 918 1.083 235 4.995
Job 1.209 649 3.469 1 .063 3.351 939 11.964
Pay 116 752 024 1 878 1.123 257 4.899
OownTV -1.089 925 1.387 1 239 336 .055 2.062
OwnMotor .030 654 .002 1 963 1.031 .286 3.718
RiskScore 1.719 787 4772 1 .029 5.582 1.193 26.107
UseMosqgNet A79 618 084 1 T72 1.196 .356 4.013
IndoorResidualSpraying 1.369 634 4.667 1 .031 3.931 1.135 13.610
Aerosol 929 751 1.529 1 216 2.533 581 11.044
Movement 1.865 853 4.785 1 .029 6.458 1.214 34.347
HomePlace 890 .889 1.002 1 317 2435 426 13.905
Jungle .709 697 1.036 1 309 2.032 519 7.963
NaturalWater .989 918 1.160 1 282 2.687 445 16.247
Eaves -.294 802 134 1 714 746 155 3.589
Roof 379 950 159 1 690 1.461 227 9.409
Ceiling 1.260 720 3.064 1 .080 3.526 .860 14.456

Is the result the same as using Multinomial technique? If not the same, explain why.
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e Thesis UKM — Marsudi Manah.
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