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» Cconfounding

= A situation in which a measure of the effect
of an exposure on risk Is distorted because
the association with other factor(s) that
Influence the outcome under study. (Last
1995)

= A bias due to the imbalanced distribution of
extraneous risk factor(s) among study
groups.



¢ Approaches to handling confounding

Restriction

Randomisation

Matching

Stratification

Multiple regression analysis



a# Practical approach to assessing confounding

= To compare adjusted with crude effect
estimates



"¢ Multiple regression

= Number of possible effect estimates
= Number = 2"
(where n = number of confounders)



» Regression analysis

Stepwise (P value)

Bayesian (BIC)

Akaike (AIC)

Deviance (DIC)

Focussed (FIC)

Bayesian model averaging
Frequentist model averaging
Propensity score (two stages)



¥iewer (#1) [help confall] a @
[ Refrezh ] [ Search ][ Helpl H Contents ][Whal's New][ Mews ]

Cornmand: Jhelp confall

5|2

help for confall

plot_and display all possible effect estimates after estimation

confall [, eform(string) lockterms(var?ist) format(EFme) xis(srring) xformat(#%nt) addaic addbic notable
grasi_optjons ]

pescription

confall plots and displays effect estimates from models with all Eossib1e combinations of potential confounders. The
first independent wardiable is the exposure of dinterest and all other dndependent wariables are potential confounders.

options

eform reports the estimated coefficients transformed to odds ratios, hazard ratios, relative risk d.e., expih) rather
than h. <Confidence dinterwvals are similarly transformed.

format (5 m) specifies the display format for presenting numbers in graph and table. format(%9.0g) s the default

xformat (%Fwt) specifies the display format for presenting numbers dn x axis. format(¥9.0g) is the default

Tockterms(var7ist) specifies variables to be dncluded din all models.

xis() specifies walues for x-axis. The default is g representing p walues. aAlternatives dnclude aic (akaike
Information Criterion), &7c (Bayesian Information Criteriun?, r2 (R2 or Pseudo R2D, and 2 (the number of
confounders)

addaic and addbic mark the effect estimate from the model with the minimum AIC and BIC, respectively.

notable suppresses the display of the tahle.

graghi_options refers to options of graph twoway scatter.

Examples

logistic diabetes bmi age sex cholesterol shp crp smoking drinking
confall, Tockterm{age sex) eform{oR)

confall, eform{or) x1inef0.05) ylina(l)

confall, eform{or) y1ine(l) =xisfaic)

Author
Zzhigiang wang <z.wang8ug. edu. aus
The University of cueensland
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= Rasults

stset time, id{id) failure(diabincident==1)

Td: Td

failure event: diabincident ==
obs. time interwval: (time[_n-1], time]
¥t af ar bafore: Tailurae
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All possible effect estimates: syntax

Exposure variable Potential confounding variables

Command

stcox CHP BMI Age Sex IGT weight SBP Cholesterol Diastolic Smoking Drinking GGT ACR

Command

confall, lockterms(Age Sex) xis(p) eform(Hazard ratio) addbic addaic /* graphic pptions

A

aic bic civr2 n
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i File Edit Prefs Data Graphics
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confall, eform{Hazard ratioc) Tock(age Sex)

Flease wait

wvar., ad]y.

Hazard ratio

[25% Conf.

Interval]

IGT
IGT

wedght
waight

BT

EMI

IGT

weight

SBF
Cholesteraol
piastolicEpP
smoking

EMI IGT

BMI weight
EMI SEBF
Cholesteraol
LiastolicER
BMI Smoking
IGT weight
IGT SBR
Cholesteraol
DiastolicBR
IGT smoking
weight SEBP
Cholesterol
DiastolicER

weight Smoking

SBF
SBF

Cholesteraol

Cholesteraol
DiastolicBR
SBP Smoking
LiastolicER

Cholesterol smoking
DiastolicBP smoking
BMI IGT weight

BMI IGT
BMI IGT
EMI

BMI IGT SBP
Cholesteraol
DiastolicER
IGT smoking

BMI weight SEP

confall. eform[Hazard ratio] lockjAge Sex]

1.571584
1.477466
1.54550
452142
. 565356
. OB4EEY
. 962158
L O706858
443785
L4 70657
LAFEATS
475168
LATEOLG
475407
LA25284
045571
. G48682
. 5336589
. 542087
451516
452017
4442472
451014
. GB34590
. 983755
. 564698
LO7E6e168
.9B2786
. 962158
449147
443855
4452586
.44159159
1.44311
L470675

FRRPRRPRRERPRRRPRPRRPRRERERRERRRERRRERERRERE PR RE PR

L2B2ETS
1699658
252523
153083
L27T288

1.277

274784
. 2HLEZE
138398
170326
.159934
160456
171629
168039
L2707
252514
.238458

241584
250355

152536
144587
L147021
152078

275891

276235
L 276611
L2717aS
L274874

274784

.141555
1358549
.132155
137307
137483

L925417F
. 865783
LO06736
828785
LO18381
267008
914314
924589
831045
LBY0T746
1.885856
LBY5228
884526
. 863659
LHO2401
907185
936616
L594845
L904131
LHZEO55
842021
LHLFOSS
827518
L965269
1.91605
1.917796
1.954544
1.965065
1.914315
1.839605
1.83103
845023
LB2E118
LHI0H3T

e el e el el = = SR S g S S S Sy Sy Sy




ks MEH
|

Graph (Graph)

Hazard ratio

= .

F walue

1

i

i

..
ik,
213
1.
..
1y
13
L.
c1
15
HER
1.
1.,
1

1.
i
1k
HEE
1.
..
i
1:

Hazard ratio + Min AlC
m Min. BIC Crude
+ Adjusted for all

.

.eru:i of do-file

C;\Documents and Settingsiugzwand Deskkoplconfouding UK meeting




# All effect estimates

Example 1: C-reactive protein and Diabetes

Hazard ratio
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Example 1: CRP and Diabetes

# All effect estimates

Hazard ratio
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Example 2: No Association and No Confounding

# All effect estimates
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# All effect estimates

Example 3: GGT and Diabetes
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¥iewer (#2]) [help confnd]

[Hefresh ] [ Search ][ Helpl ][ Contents ][What'sNew][ Mews ]

Command: ]help confrd

help for confnd

plot and display change—in—effect estimates after estimation

confnd [, eform forward lockterms({rariist) format(%fm?) notable sgraph opitions ]
Description

confnd plots and displays effect estimates using stepwise change—in—estimate methed for assessing confounding. The
first independent srariable is the exposure of interest and all other independent wariables are peotential
confounders.

Options

eform reports the estimated coefficients transformed to odds ratioes, hazard ratios, relative risk i.e., expih)
rather than b. Confidence intervals are similarly transformed.

format ($7mt) specifies the displayv format for presenting mumbers in sraph and table. format(%9.0g) iz the default.
forward specifies the forward method, the backward method is the default.

lockterms {variist) specifies wariables to be included in all models.

notable suppresses the displav of the table.

graph_options refers to options of sraph twoway scatter.

Examples

logistic diabetes bmi age sex cholesteroel sbp crp smeoking drinking
confnd, eform
confnd, eform{0dds ratie) xlinedl)

Author
Zhigiang Wang <zwansgfccs, ug. edu. au>
The Tniversity of CQueensland

Acknorle ents
This work was supported by the NHMEC adustralia (3010240,

Also see
On—line: help for confall (if installed)
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Command

stcox CRP BMI Age Sex IGT weight SBP Cholesterol Diastolic Smoking Drinking GGT ACR

Command

confnd, lockterms[Age Sex] eform[Hazard ratio) fun:fard f* graphic options

Default: backward
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Example 1: CRP and diabetes

# change-in-effect estimates: confnd

Initial mode |-
+weight
+ACR -
+GGT
+Cholesterol H
+BM I

+SBP A

Variables added

+IGT -
+DiastolicBP -

+Smoking

+Drinking -

I
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1.00

) ) ) ) ) )
1.20 1.40 1.60 1.80 2.00 2.20
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= Stata/SE 9.2
File Edit Prefs Data Graphics Statistics

Change-in-estimate
Istcox regression. Outcome:
Exposure: CRP
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. confnd, for format(%6.2f)
Change-in-estimate

stcox regression.
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Example 2: No Association and No Confounding
# Change-in-effect estimates: confnd

Initial model- : ®
+BMI : ®
+IG TS :b
+ACRA o
S +DiastolicBP !O
3 |

2 +Cholesterol : ®
% +SBP- io
g +CRP e
+weight : ®
+Smoking : ®
+Drinking Eo
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Example 3: GGT and Diabetes

# Change-in-effect estimates: confnd

Initial model- : ®
|
+Cholesterol - ; ®
+IGT- | o
|
+ACR- : *
= |
5} : !
3 +weight- @
© |
2 +BMIH | o
< |
©
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i} Stata/SE 9.2

File Edit Prefs [ata
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Change-in-estimate

Istcox regression. outcome:
number of obs = 714 Exposure: GGT

Ratio [95% conf. Interval] Change, %
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Example 3: GGT and Diabetes

# Change-in-effect estimates: confnd, backward
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¥ Stata/SE 9.2
File Edit Prefs Data Graphics 3Statistics User  Window  Help
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& Conclusions

= Tools are useful for identifying the
presence of confounding

= Not a substitute for careful
Incorporation of available knowledge to
select confounding factors in the design
stage, or careful data analysis.
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