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[Abstract] The purpose of this paper was to introduce the theoretical basis of the causal mediation effect analysis and the
specific method to realize an example by the causal mediation effect analysis with SAS. The theoretical basis of the causal mediation
effect analysis included the following two aspects, the basic concept and defining the counterfactual framework of the causal mediation
effect. The example was about whether the encouraging environment provided by parents would affect the cognitive development of
children. The traditional multiple linear regression analysis, the causal mediation effect analysis without considering covariates and
with considering covariates were used, respectively. By comparing the results obtained by the three analysis methods, the following
conclusions were drawn: () when there were the mediation variables in the data, it was not suitable to use traditional multiple linear
regression analysis to replace the causal mediation effect analysis; ) when there were covariates in the data, it was not suitable to
conduct causal mediation analysis under the condition of ignoring covariates.
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data Cognitive;

input SubjectID FamSize SocStatus Encourage
Motivation CogPerform ;

datalines;

1 7 31 36 40 103

2 3 27 36 40 103

3025 35 40 99

4 6 29 36 40 103

5422333779

(L300 17408k, AL &S T 29547)

run;
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proc reg data=Cognitive ;

2.2.1

model CogPerform=FamSize SocStatus Encourage
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run;
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Table 1 Simplified traditional multiple linear regression

analysis results

A AWM SR iRz t Prolil

Intercept 1 -201. 208 0. 646 -311.570 <0.010
Encourage 1 4.284 0. 107 40. 130 <0.010
Motivation 1 3.758 0. 106 35.520 <0.010
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proc causalmed data=Cognitive all ;

model CogPerform=Encourage Motivation

mediator Motivation=Encourage ;

run;
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Table 2 Summary of calculated total, direct and mediated effects

BN I i 3k brifEiR 22 Wald 95% 15 X [f] Wald y Proy’

JEVs e 8. 042 0.032 7.980~8. 105 251. 300 <0. 010

ZAE AR (CDE) 4.284 0. 106 4. 075~4. 492 40. 330 <0. 010

H AR EHZSOW (NDE) 4.284 0.106 4.075~4. 492 40. 330 <0. 010

H SR 45000 (NIE) 3.759 0.109 3.545~3.973 34. 440 <0. 010

TP AR ST A 4 L 46.738% 1.325 44. 140~49. 335 35.260 <0. 010
ZHAEHIE 5 0 - - - -

SIBRETE 53 L 46.738% 1.325 44.140~49. 335 35. 260 <0.010
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Table 3 Estimation results of parameters in the model with treatment

variable and mediated variable

FrifE Wald 95%
oy ‘
2O b mpxm

Intercept —201. 210 0. 643 —202.470~-199. 950 98 053. 616 <0.010

Waldy’ P>y’

Encourage  4.284 0. 106 4.075~4. 492 1 626.794 <0.010
Motivation ~ 3.758 0. 105 3.551~3. 964 1274. 690 <0.010
R 0.461 0.019 0. 425~0. 499 - -

o =R FE R AR AR 4. AR TR
(15l (Encourage ) % H1 4172 £ (Motivation ) 1) FAK%

S AT B
F4 SABTEOELHSHMMEITER

Table 4  Estimation results of parameters in the model

with treatment variable

brifE Wald 95%

%
s A R BAFX

fli It Wald y Pr>y’

Intercept  4.043  0.264  3.525~4.561 234.273 <0.010
Encourage 1.000 0.008  0.985~1.015 17 040.918 <0.010
RO 0.253  0.010  0.233~0.274 - -
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proc causalmed data=Cognitive ;

model CogPerform=Encourage Motivation
mediator Motivation=Encourage ;
covar FamSize SocStatus ;

Tun;
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Table 5 Summary of total, direct and mediated effects considering covariates

RN I fli i FrifEiR 2 Wald 95% & {5 X [i] Wald ¥ Proy’
SRR 6. 844 0. 153 6.545~7. 142 44. 880 <0.010
ZAE AR (CDE) 4.296 0. 110 4.081~4.511 39. 140 <0. 010
H #R F %3400 (NDE) 4.296 0. 110 4.081~4.511 39. 140 <0. 010
H SR 45400 (NIE) 2.547 0. 156 2.241~2. 854 16. 300 <0. 010
PR RLRT 4 37.222% 1.752 33. 787~40. 656 21.240 <0. 010
ZHAEHIE 5 0 - - - -
SR 53 L 37.222% 1.752 33.787~40. 656 21.240 <0. 010
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