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[Abstract] The purpose of this paper was to introduce the methods of identifying causal effects based on instrumental
variables, distinguishing different models with data, and using SAS software to realize calculation. Firstly, the four main contents of
causal graph theory were introduced, including sources of association, statistical properties of causal models, identification and
adjustment, and instrumental variables. Secondly, for two examples and with the help of the CAUSALGRAPH procedure in SAS/
STAT, the following two tasks were completed: the first task was to identify causal effects using instrumental variables; the second

task was to use data to distinguish different models.

[Keywords] Causal graph model; Causal effect; Association and bias; Identification and adjustment; Instrumental variables

DRI S5 T B 1) 4 1 T 8 N A A3 S R A R VB Causation
I%Wﬁmm%ﬁ@ﬁ‘.%ﬁﬂﬁu&TEﬁ (U r—( v r—(w)
E. zl“‘j(f ﬂfbf_fﬂl/t\,ﬂ/jﬁﬁ'[ﬂj: %‘[‘Xfﬁ/\*fﬂ Confounding
#mw&wa#ﬁmmzag L PR L S Cuv o—(Cv Or—(v)
JEH@ITE lZﬁj\Z: E*ﬁﬂﬂ‘]’fi%o Endogenous Selection

( U +—» v Je—A w)

1 EREERHINETENS B B3 EAKE

Figure 1 Three fundamental sources of association
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model "Timm17HealthBehavior"

Age ==> Parity PFAS Education,

Parity ==> PrevBF Duration PFAS,

PrevBF ==> PFAS Duration,

PFAS ==> Duration,

Education ==> Duration HealthBehavior Employ-
ment,

HealthBehavior ==> PFAS Duration BMI Alcohol
Smoking,

Employment ==> HealthBehavior Duration,

BMI Alcohol Smoking ==> Duration;

identify PFAS ==> Duration;

unmeasured PrevBF HealthBehavior;

run;
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Figure 2 The first possible causal models of the effect of

serum urate on risk of cardiovascular disease
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Figure 3 The second possible causal models of the effect of

serum urate on risk of cardiovascular disease
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proc causalgraph common (only) ;

model "Thor12SimpleBP" /* (5 [&] 2 X i ) */

AntiHypertensiveUse ==> CurrentBP,

Creatinine ==> AntiHypertensiveUse CurrentBP,

Nutrition ==> Urate Obesity, Obesity ==> PreviousBP
Creatinine,

CurrentBP ==> CVD, PreviousBP ==> Anti-
HypertensiveUse,
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Urate ==> PreviousBP Creatinine CVD;

model "Thor12AIBP" /(5 & 3 X i ) */

AntiHypertensiveUse ==> CurrentBP Urate,

Creatinine ==> AntiHypertensiveUse CurrentBP,

Nutrition ==> Urate Obesity, Obesity ==> PreviousBP
Creatinine,

CurrentBP ==> CVD, PreviousBP ==> Anti-
HypertensiveUse,

Urate ==> CVD;

identify Urate ==> CVD;

unmeasured Nutrition PreviousBP;

run;
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proc causalgraph imap=global ;

ods output imap=SimpleBPIndep;

proc causalgraph imap=global ;

ods output imap=AltBPIndep;
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proc print data=SimpleBPIndep (obs=10) ;

var Setl Set2 CondSet; where Observable = 1;

run;

proc print data=AltBPIndep (obs=10) ;

var Setl Set2 CondSet; where Observable = 1;

run;
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