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MPH 1. studiear Specialmodul 4
Cand. San. uddannelsen 1. studiedr
3. gang:

« Interaktion/effektmodifikation mellem to bineere
variable.

« Interaktion/effektimodifikation mellem kategoriske
forklarende variable med mere to kategorier.

« Interaktion/effektimodifikation mellem en binaer og en
kontinuert variabel.

9. maj 2005

Sammenhaeng mellem SYS160 og CHD

Fra 1. dag:
Estimater
OR In(OR) Se(In(OR))
Maend 2.5586 0.9395 0.2182
Kvinder 3.3552 1.2105 0.2177
Feelles 2.9308 1.0753 0.1537

Under antagelse af : ORgys160 tor manp = ORsys160 for kvivpEr

Back to basics: Sammenligning af to odds ratioer

OR
Betragt forholdet : ROR = 0 RM Relativ Odds Ratio
N

OR,, =ROR-OR,

Hvor meget storre er OR for meend

ORM _ 2.5586
ORK 7 3.3552

Estimat ROR = =0.7626

Bedste gaet: OR for maend er 0.76 gange den for kvinder !

Hvad er usikkerheden pa dette estimat ?
Hvad er usikkerheden pa : In(ROR)=1n(ORw )-In(ORx) ?

Ingen interaktion! \ /
= Ingen effektmodifikation! ORy; = ORy
Er dette en rimelig antagelse ?
Usikkerheden pa : ln(ﬁe):ln((/ﬁw )—ln(()ARK) ?

se(ln(lﬁ)) =\/se(ln(67€ﬁ4 )) + se(ln(O/kK )) :
=021822 +02177

=0.3082

95% sikkerhedsinterval for In(ROR):
In(0.7626) £1.96-0.3082
-0.8752; 0.3331
95% sikkerhedsinterval for ROR:
exp(-0.8752) ; exp(0.3331)
0.4168 ;1.3952 «—— Indeholder 1.0

Resumé: ROR = gllz ROR= 0.7626 , Cl: 0.4168 , 1.3952

K

Til beregninger: In(ROR)=-0.2710,, se(In(ROR)) = 0.3082

Hypotese : Ingen interaktion/effektmodifikation
© OR,, =ORy < ROR=1 < In(ROR)=0

Estimat Hypotese
\ln(ROR) 0" 02710
Test: s( ( )) 0.3082 =-0.88
Usikkerhed —

P-veerdi: Sla op i en standard normal fordeling : p=0.3791

Fra cc: test ot homogeneity (M-H chi2(1)

0.77 Pr>chi2 = 0.3791
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Resumé: ROR = gi ROR = 0.7626 , Cl: 0.4168 , 1.3952

K
Hypotese: ROR=1 p=38%
Konklusion

+ Data er forligelig med hypotesen om ingen
effektmodfikation !

« Vi har et rimeligt bredt sikkerhedsinterval og dermed lille
viden om problemet !

2 sporgsmal fra salen:
« Kan dette laves vha. logistisk regression ?

 Hvordan far man STATA til at gore arbejdet ?
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-
Estimation af ROR og test af ingen interaktion vha. log. reg.

1. gang sa vi pa modellen uden interaktion:
In(odds (SYS160,SEX))= f3, + - SYS160+ S, - MALE

Lad nu SYS160Mveaere 1 for maend med SBP>160
0 for alle andre
Modellen med interaktion kan skrives:
In(0dds(SYS160,SEX)) = S, + 3, - SYS160+ f3, - MALE + 3, - SYS160M

In(odds (0,k))= S+ B,-0+ B, -0+ ,-0= j,

(odds (1,k))= S+ B, -1+ By -0+ B, -0= Sy + B,

(odds (0,m)) = fy+ -0+ fy -1+ 5-0= iy + 5,
In(odds (1,m)) = B+ 3, -1+ By -1+ B 1= B, + B, + B, + B,
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—— In(odds(0,k))=f, = B, =In(odds(0,k))
— In(odds(1,k))=fy+5

— In(odds(0,m))=f, +5,

— In(odds(L,m))= By+B  +B+5

B =In(odds(1,k))—1n(odds(0,k))=In(ORy)
B+ By =In(odds(1,m))—1In(odds(0,m))=In(OR,,)
B, =In(odds(0,m))~1In(odds (0.k)) =1n(ORk,, tor spp<ien)

Dvs. B, =In(ORy)
Br= ln(ORKmx for $8P<160)
S, =In(OR,; )—In(OR; )=In(ROR)

In(odds) i referencegruppen In(ROR) = In| -ORsxs160 for atend
kvinder uden hajt bloditryk. n(ROR)=In ORsy5160 for Koimder

\ l

In (odds (SYS160,SEX)) = B, + f3,- SYS160+ f3, - MALE + j3, - SYS160M

!

In(ORy ) =10 (ORgys160 tor xvinpir )

In (ORsz for sBP<i60)

Bemaerk:

Bade koefficienten til SYS160 og MALE har aendret betydning !

Fortolkning afhaenger af hvad der ellers er med i modellen !!

STATA

char sex[omit]2
xi:logit chdever i.sysl60 i.sex i.sex*i.sysl60 NYT!

eller
L ) ) ) s NYT!
xi:logit chdever i.sysl60 i.sex i.sex*i.sysl60, or

pa kort form

xi:logit chdever i.sex*i.sysl60
eller

xi:logit chdever i.sex*i.sysl60,or

Referencer

Start pa output :

i.sex _TIsex_1-2 (naturally coded; |_Isex_2 omitted)

i.sysl60 _Isysl60_0-1 (naturally coded; |_Isys160_0 omitted)

i.sex*i.sys160 _TIsexXsys_#_# (coded as above)

Iteration 0: log likelihood = -675.62283

Iteration 4: log likelihood = -638.29101

Logit estimates Number of obs = 1363
LR chi2(3) = 74.66
Prob > chi2 = 0.0000

Log likelihood = -638.29101 Pseudo R2 = 0.0553

Test for ingen interaktion/effektmodifiation:

| outputtet et Wald test: z=—0.88 p=38%

11
chdever | Coef.  Std. Err. z P>z [95% Conf. Interval]
,,,,,,,,,,,,, o
_Isex_1 | .96847 .1819571 5.32 0.000 .61184 1.3251
_Isysl60_1 | 1.2105 .2175571 5.56 0.000
_IsexXsys_~1 | ~.2710 .3081473 -0.88 0.379 —.87501 .3328987
_cons L//eb.232l .1,88151 -15.00 T 0.000 -2.5238 —-1.94049
7 1 |
ln(ROR) se(ln(ROR)) test
Cl
ROR
chdever |Odds Hatio St. Err. z Pplzl| [95% Conf. Infervall
_Isysle0_1 | 3.3952 K299 5.56 .000 2.19045 50139293
_Isex_1 | _2.6339 .4 59 5.32 .000 1.84 £2561
_IsexXsys_~1 | .76257 A349 -0.88 -379 .4168551 1.395006
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Dette kan ogsa findes saledes: testparm _Isexx*
(1) _IsexXsys_1_1 =0
chi2( 1) = 0.77
Prob > chi2 = 0.3791
Et alternativt test : Likelihood ratio test:
quietly xi: logit chdever i.sex*i.sysl60
estimates store modell
quietly xi: logit chdever i.sex i.sysl60
estimates store model2
lrtest modell model2
likelihood-ratio test LR chi2 (1) = 0.78
(Assumption: model2 nested in modell) Prob > chi2 = 0.3786

Ingen forskel
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Hvis fokus er pa ken: 1
— In(odds (0,k))= S, = B, =In(odds(0,k))
= In(odds(L,k))=fy+p,
—— In(odds(0,m))= S, +5,
— In(odds(1,m))= Sy+B, +L+D;

B, =In(odds(1,k))—In(odds(0,k))=In(ORy )

B+ fy=Mn (Odds(l””)) In (odds(l,A )) =In (ORsz for sBPs160)
)

B, =In(odds (0,m))~In(odds (0.k)) =In(OR,, tor spp<ico)

Dvs. B, =In(ORy)
B> =n(ORx tor sepaiso)
Bi=In (ORKon for sgpsico) — 10 (ORKon for sap<ico) = In (RORKon )
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Hvis fokus er pa kon: 1

In(odds) i referencegruppen _ 1| O tor sprsis0
kvinder uden hait blodtryk. In(ROR)=In|

\ [

In (odds (SYS160,SEX)) = B, + f3,- SYS160+ f3, - MALE + 3, - SYS160M

Kon for SBP<160

In(ORy ) = In(ORgys160 for kvinpir) In (ORsz for sBP<i60)

Bemeerk:

Bade koefficienten til SYS160 og MALE har zendret betydning !

Fortolkning afhaenger af hvad der ellers er med i modellen !!

Interaktion mellem SEX og AGE4

2 niveauer 4 niveauer

| alt 8=2"4 forskellige typer personer:

Antal Odds for CHD
Alder Maend Kvinder Alder Maend Kvinder
45-48 180 179 45-48  0.2766 0.0719
49-52 156 203 49-52 0.2893 0.1469
53-56 144 174 53-56  0.3535 0.1757
57-62 163 164 57-62  0.4685 0.3226

0.000

-0.500 +—— —°—meend
1,000 %
3
3 -1.500 - //
£

2.000

-2.500 r

3.000 T T T

45-48 49-52 53-56 57-62
Alder

Ingen effektmodifikation < Parallelle forlgb!

char sex[omit] 2
char age4[omit] O

Odds for C‘h OR i forhold il

. reference

Alder Meend Kvmder‘/Ref- Alder Meend Kvinder
4548 0.2766 0.0719 4545 38493 1.0000
49-52 02893 0.1469 49-52 40255 2.0443
53-56 0.3535 0.1757 53-56  4.9890 2.4448
57-62 0.4685 0.3226 57-62 6.5195 4.4892

OR indenfor

aldersgruppe RORy, 1.9692

Alder Meend Kvinder " 3.8493

45-48 3.8493 1.0000 1.0000

49-52 1.9692 1.0000 0.5117 Ingen effektmodifikation
53:56 20406 1.0000 05303 [ hyis disse er teot pa 1

57-62  1.4523 1.0000 0.3774
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STATA

xi:logit chdever i.aged4 i.sex i.sex*i.aged
eller

xi:logit chdever i.aged4 i.sex i.sex*i.age4,or
pa kort form

xi:logit chdever i.sex*i.age4

eller

xi:logit chdever i.sex*i.age4,or

Start pa output : Referencer

i.sex _Isex_1-2 (naturally codef; _Isex_2 omitted)

i.age4 _Tage4_0-3 (naturally codef; _Tage4_0 omitted)

i.sex*i.age4d _IsexXage_#_# (coded as abo

Iteration 0: log likelihood = -675.62283

Iteration 4: log likelihood = -648.48265

Logit estimates Number of obs = 1363
LR chi2 (7) = 54.28
Prob > chi2 = 0.0000

Log likelihood = -648.48265 Pseudo R2 = 0.0402
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19 20
n(&mﬁ) for kvinder ln(ORKon) for de 45-48 arrige OR aiaer for kvinder ORkn for de 45-48 arrige
z P>|z| [95% Conf. Interval]
3.86  0.000 -66315 2.032628 chdeve\\odds Ratio /{Err. z P>|z| [95% Conf. Intervall
1.96 0.050 -.0009099 1.430978
2.44  0.015 1750638 1.612879 ,Isex,l\ 3 3.86  0.000 1.940897 7.634121
1.5016 .3498 4.29 0.000 .8160175 2.187353 _Tage4_1 || 2. 1.96 0.050 .9990905 4.182787
_IsexXage_~1 | -.6702 .4505 -1.49  0.137 -1.553354 .2127974 _Taged_2 || 2 2.44  0.015 1.191322 5.017235
_IsexXage_~2 | —.6346 .4505 -1.41 0.159 -1.517747 .2484949 _Tage4_3 || 4 4.29 0.000 2.261476 8.911589
_IsexXage_~3 | —.9747 L4282 -2.28 0.023 -1.814038 —-.1355086 _IsexXage_~1 | -1.49 0.137 .2115373 1.237134
_cons | -2.6330 2988 -8.81 0.0 -3.218855 -2.047319 _IsexXage_~2 | . . -1.41 0.159 .2192052 1.282094
\ _IsexXage_~3 | . . -2.28 0.023 .1629946 .8732717
A A
In(ROR ko ) / t
— Sikkerhedsintervaller
Hypotesen: ORy,, 1or 5762 = ORk 1or 45-43 fOrkastes RORkon
Hypotesen: ORy,, tor 57-62 = ORpn tor 4545 forkastes
Test for ingen interaktion/effektmodifiation: 2 2
testparm _IsexX* Interaktion mellem SEX og AGE
(1) _IsexXage_1_1 =0
E i; fSEXiaqefﬁ - g 2 niveauer kontinuert
_TsexXage_1_3 =
chi2( 3) = 5.19
Prob > chi2 = 0.1584 0 T T T
45 50 55 60 65
Likelihood ratio test: \ 08 =
. -
I Neesten ingen forskel - — =

quietly xi: logit chdever i.sex*i.age4
estimates store model1 .
quietly xi: logit chdever i.sex i.age4 -

In(odds)
n ;‘l
\

\

\

|
|
Z 3
e
o o
T T

. 25—
estimates store model2
Irtest model1 model2 -3
alder
likelihood-ratio test LR chi2(3) = 5.46
(Assumption: model2 nested in modell) Prob > chi2 = 0.1410
Ingen effektmodifikation < Parallelle forlgb!

23 24
generate agec50=age-50 o RORpy tor forskel pa et ar
xi: logit chdever agec50 i.sex i.sex*agec50

Haeldning og yaerdi for 50 ar for kvinder(referencen) | |

\ chdever | Odds Ratfio Std.Err. z P>z [95% Conf| Interval]
chdever\| Cdef. Std. Err. z P>|z| [95% Conf. Interval]

_Isex_1 | 2.450411]] 5.09 0.000 1.735781 3.459259

agec50 \| 09819 .02319 4.23 0.000 .0527424 .143653 agec50 | 1.103181 4.23 0.000 1.054158 1.154483

_Isex_1 | .89625 217592 5.09 0.000 .5514574 1.241054 _IsexXagec~1 | . 948417 -1.77 0.‘076 .8944781 1.005597

_IsexXagec~1 | ¢-.05296 .02 =1.77 0.076 -.1115148 .0055813) @ |-mmmmmmmmmmmm -
_cons ||-2.0876 N 000 -2.362769  -1.812445

Hypotesen:

Forskel mellem maend og kvinder: haeldning og for 50 ar

- Ingen interaktion (samme haeldning for de to kan)
kvinder: In(odds) =~2.088 +0.098 - (alder —50) kan accepteres !

maend: In(odds) =(~2.088+0.896)+(0.098—0.053)- (alder - 50)
=—1.191+0.045(alder —50)

MPH og Cand San. Logistisk regression 4



