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[ Abstract]

The purpose of this paper was to introduce the setting method of the three types of variable levels in the causal

mediation effect analysis and the implementing calculation method under the condition of stratification by using SAS. The setting of the

three types of variable levels referred to the setting of the levels of treatment variable, the mediator variable and the covariate.

Besides, a specific level combination could also be set for two variables. Through an example, with the help of the enveluate statement

in proc causualmed procedure, this paper used an example to conduct the causal mediation effect based on different variable

stratification, and gave the output results and explanations.
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W EOS 488 MR K ¢ AR+ (b
PRAR ) B A5 il AKCF 1 (RE BRAS £ ) 23 el 28 i A rh A
RSN AL T o 8 5 A 728 1 32 44K m*
AN 2B X BV (total effect, TE) | [ 98 1 454U
(natural direct effect, NDE) 5%, [ 4% [8] 3238 (natural
indirect effect, NIE) {31, (ELA6 SC A8 1% 5245 H
%W (controlled direct effect, CDE) 12 % 22 H AE
HH (reference interaction, IRF) B4 1T .

1.2 AEITSHAEMEFIKEHEGANEE

Xt F TAH AL BEAS & proc causalmed 15 F2 i FH AR
S — AR R BRI B SF i AR B 2R —
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1,=1-0.5 (2)

TE (D) A (2) Hr T2 Ak PR 7 AR AS - 3
B o TETE S bR MR 22 B, %R A Y08 4 A0 o
FEfH

W5 AT LAE X H O B AL BRI i K F, DAT
il DAL SR H A 2800 RN A3 o 9 an , B9 A T LA —
bR 2ZEE B, Wa(3) Hi4),
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1.4 HEEKFEMENMHRINZE

BHFTEHETE cover TR R E TR DML =AY
BT, proc causalmed 1 F2 23 A 45 (4 b 7E D3 AL & 119
R K P B 800 BFSE A AT A ] A
B Z A evaluate 1541, 2R RGAERE WE PR
€ BRI

BRUIK AN T2 BF 58 3 a] DL 2% TR i —
W52 & 1T LAZE R FH proc causalmed i #2256 o3l 1o 75
JE LT evaluate 15 1) 25K 2 48 HEAT AR 1Y 23 BT
B~ evaluate 1) A2 B — 4 H A 2408 3 BT 45

evaluate 'Conditional on Level 1 of C2" Cl=mean
Cc2="1";

evaluate 'Conditional on Level 2 of C2" Cl1=mean
c2="2";

evaluate 'Conditional on Level 3 of C2" Cl1=mean
C2="3";

B2 BEGEE ] LU ] evaluate 3 4] R £ A
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2.2  FASASSLIRE R fh 9 M 43 7

2.2.1 HFevaluate IBANTEZIEHENMN

PAF SAS 2 7 H1 ) =~ evaluate 15 7] Sk A48
it (Motivation) $8 28 T AFE . T2 SASTE
JFUE

proc causalmed data=Cognitive ;

model CogPerform=Encourage | Motivation ;

mediator Motivation=Encourage ;

covar FamSize SocStatus ;

evaluate 'Default Mean Value of Mediator’ Motiva-
tion=mean;

evaluate "High—Motivation Group’ Motivation=1(SD);

evaluate 'Low—Motivation Group’ Motivation=—1(SD) ;

run;

[ SAS 2 7 96 B 1 1 evaluate 15 8) /7, 515 F1 (Y
N H T X ASE ) evaluate 175 /) K H T 7= A 1) i

Ho 55— evaluate iE 0] 48 F /78 7 (Motivation )

KR 35 2 BN IKF 5 55 =1 evaluate
18R] 48 & A2 &2 (Motivation ) 7K V- 19 FBRAE , EI4E
T KBS e T R R — PRI 2 5 55 =4
evaluate 15/7] 45 & P /148 & (Motivation ) 7K F- i) T FR
1B, B4 vh A oK B8 AR T B B — R
HEZ .

[SAS % B 45 3R K i B ] =1 evaluate 18 8] P2 A4
A ZE R LR 1 322 R 3, RIS
— G AT, SR NS 3 RN S A G
HY 28 2 13 3 ATAT, PR DA 4 B ARS8 PR A AN
PR O 32 45 B RO 2 AE A 7K F () B4 E 7K
b SCHY B LUX PSP S 206 CDE BYAS [ Al 3
WIS R AAT T o FEm T A8 i (Motivation ) *F-3%
{6 — PR AE2E BT, CDE 4 4. 340; 74K T 4 A8
(Motivation ) F-HJ{H—HrE220) , CDE 4 4. 019,
T2 HAE 7 AR B 3 He AR PR A 3 B K- T
S —ANE IR, 928%, 53— AN 2. 767% , i &
HRAR/IN, AT ZWEANT

Rl BHNTEERKFEEATHERNHERPAZNIHER

Table 1~ Analysis results of causal mediation effect when the level of mediation variable was set to the mean value
L fli i FRiffiR s Wald 95% {5 [X ] Z Pr>1Z
R YA 6. 842 0. 143 6.562~7. 122 47. 840 <0.010
ZAEH IRV (CDE) 4. 180 0. 047 4.088~4.272 89. 000 <0. 010
R 3808 (NDE) 4.151 0. 047 4.059~4. 243 88.210 <0. 010
H SR TR]422500 (NTE ) 2.691 0. 145 2.407~2. 976 18. 530 <0. 010
PR R T A S 39.333% 1.370 36. 647~42. 018 28. 700 <0. 010
ZHAEME I 0. 420% 0.024 0. 373~0. 466 17.730 <0. 010
SR E 53 b 38.913% 1.357 36.252~41.573 28. 670 <0.010

xR2 BRNTENKFEEEN EREROERFNLESTER

Table 2 Analysis results of causal mediation effect when the level of mediation variable was set to the upper limit
R i it PRifEiR 2 Wald 95% B {5 X [d] 7 Pr>17
Y A 6.842 0.143 6.562~7. 122 47. 840 <0.010
4% HAEAU (CDE) 4.340 0. 047 4.248~4. 432 92. 600 <0. 010
H SR B4R (NDE ) 4.151 0. 047 4.059~4. 243 88.210 <0. 010
SR IR142808 (NIE ) 2.691 0.145 2.407~2. 976 18.530 <0. 010
TR R A L 39.333% 1.370 36. 647~42.018 28. 700 <0. 010
ZHAERTE I -1.928% 0. 083 -2.090~-1. 766 -23.290 <0. 010
SR E 53 L 36.565% 1. 400 33.822~39. 308 26. 130 <0.010

R3 BRNTENKEEEATREMNOERFNLESTER

Table 3 Analysis results of causal mediation effect when the level of mediation variable was set to the lower limit
A PR fli PRUEDRIE Wald 95% A5 X [1] Y Pr>1Z
SRR 6. 842 0. 143 6.562~7. 122 47. 840 <0.010
Z A H A0 (CDE) 4.019 0. 047 3.926~4. 112 84. 680 <0. 010
4% B 4208 (NDE ) 4.151 0. 047 4.059~4. 243 88.210 <0.010
SR 44400 (NIE) 2.691 0. 145 2.407~2.976 18.530 <0.010
YRR BERT ) L 39.333% 1. 370 36. 647~42.018 28.700 <0.010
ZHAEHE T 2.767% 0. 085 2. 600~2. 934 32.450 <0.010
SIBRE 53 L 41.260% 1.319 38. 675~43. 845 31.280 <0.010
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2.2.2  Hevaluate i& A 1T & W11 2 & (FamSize)
S R A BT

55 5 38 AT LU FH evaluate #5470 R PEAf £5 2 H
b AR IR AR . PATF evaluate A4l 71 T
/NFJEE (FamSize=3) M1 KK JE (FamSize=7 ) { K
RN BT ZE Y SASFEFFANT

proc causalmed data=Cognitive ;

model CogPerform=Encourage | Motivation ;

mediator Motivation=Encourage ;

covar FamSize SocStatus;

evaluate 'Small Families’ FamSize=3;

evaluate 'Large Families’ FamSize=7;

run;

[ SAS % H 25 5L K i B 1 A evaluate 5 7] 7= A
M h A R IR 4 K50 R AFIRS AT, X T/
FREFIR G BE , A DR R80T e s o 2 A ALY
INGRBEALF- EL AT W 0 SRR o XTI AN
A, HY TRl AN S AL 8] A AR ELAE P I AR
RN B 43 FEAR /N 5 K29 40% 1 BR800 J2 B s LAY
PR E .

R4 BRENBKFIZE R 3INKEE) BT E R B AR 25 57

Table 4  Analysis results of causal mediation effect when the family size level is set to 3 (small family)

TP fli 3 PR 2 Wald 95% & {5 X [a] A Prol7l
SN 6. 850 0. 142 6.571~7. 129 48. 120 <0.010

Z ¥ HEUV (CDE) 4.180 0.047 4.088~4.272 89. 000 <0.010
9K 44508 (NDE) 4.158 0. 047 4. 066~4. 251 88. 340 <0.010
H SR 45400 (NIE) 2.691 0. 145 2.407~2.976 18.530 <0.010
ThA AR E S 39.290% 1.373 36. 600~41. 982 28.610 <0.010
ZHAEHE LT 0.527% 0. 023 0. 483~0. 572 23. 150 <0.010
SRR E 43t 38.979% 1.349 36.334~41. 623 28. 890 <0.010

RS> BRENEKFZEHRT(KKE)HHE RSN BEIHTER

Table 5 Analysis results of causal mediation effect when the family size level is set to 7 (large family )

TR fli 3t brifEiR 2z Wald 95% &% X[ Z Pr>l7l

sy 4 6.813 0. 146 6.527~7.098 46.770 <0.010

T H ALY (CDE) 4.180 0. 047 4.088~4.272 89. 000 <0.010

AR EEERUN (NDE) 4.122 0.047 4.029~4.214 87.370 <0.010

A SR 5000 (NIE) 2.691 0. 145 2.407~2.976 18.530 <0.010

RS IT A E A L 39.503% 1.359 36. 839~42. 166 29. 070 <0.010

ZHAEHE S H -0.011% 0.071 -0. 151~0. 129 -0. 150 0. 879

SRR E 57 H 38. 649% 1.391 35.923~41.374 27. 800 <0.010

2.2.3 Fevaluate i AT E M ZEE 2 1E (SocStatus) covar FamSize SocStatus;

b3 ol BT v evaluate 'High Social Status’ SocStatus=1(SD) ;

T —2H evaluate iG R PFAL T4t 7 (SocStatus )
e AR A8 323 B DR A SO0 . IR Y SAS
ERUN

proc causalmed data=Cognitive ;

model CogPerform=Encourage | Motivation

mediator Motivation=Encourage ;

evaluate 'Low Social Status’ SocStatus=—1(SD) ;

run;

[SAS #ir H 25 S S i B 1 WA evaluate 15 A (1) $i
AR F 6.2 7. Rl A, W4l i i A PR 2R
SN A AL (6 6 FIFE 7 Fh AT+ 4 P23 ) .
b2 b7 8 BRSSO G 125 (6. 889>6. 795) 6

Fo6 BHSMAKFEENSTHHERFNBELSFTER

Table 6  Analysis results of causal mediation effect when the social status level is set to high

R fi 3t PR 22 Wald 95% {5 X [f] 7 Pr>1Z
SN 6. 889 0.138 6.619~7. 160 50. 000 <0.010

Z A H A0 (CDE) 4.178 0. 047 4.088~4.272 89. 000 <0. 010
H SR L H300 (NDE) 4.198 0. 047 4.105~4.291 88. 470 <0.010
8R4 4400 (NIE) 2.691 0. 145 2.407~2.976 18.530 <0.010
HRA AT & A L 39. 063% 1. 394 36.331~41.794 28. 030 <0. 010
ZHAEHE T 1.103% 0. 086 0.935~1.272 12. 840 <0.010
SIBRE 53 L 39.332% 1.298 36. 788~41. 876 30. 300 <0.010
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Table 7 Analysis results of causal mediation effect when the social status level is set to low

RN fii 3 PRI 2 Wald 95% {5 X.[i] Z Pr>IZI

5 9 6.795 0. 148 6.504~7. 085 45. 840 <0.010

ZAE H ARV (CDE) 4. 180 0. 047 4. 088~4.272 89. 000 <0. 010
8% B 45308 (NDE ) 4. 104 0. 047 4.011~4. 196 86. 700 <0. 010
1 SR TR 422000 (NTE) 2.691 0. 145 2.407~2. 976 18. 530 <0. 010
PR R A 39. 606% 1.347 36. 967~42. 246 29.410 <0. 010
ZHEM T -0.273% 0.109 -0. 488~-0. 059 -2. 500 0.013
BRI E 3 L 38. 488% 1.419 35.707~41. 269 27. 120 <0.010

2.2.4 F evaluate i& 7] 3T & L 19 2 = (& (FamSize
F0 SocStatus ) A 514 B H 9T AL

W58 & 3 AT UTE WAL B ) K 45 25 1F T R
PEAG R 1 2R TR A 200 . 7ERLR evaluate i 1)
i, 5798 3 i FamSize Fl1 SocStatus 7K - 1 45 2K &
o BEFTTTEH SAS R AT

proc causalmed data=Cognitive ;

model CogPerform=Encourage | Motivation

mediator Motivation=Encourage ;

covar FamSize SocStatus ;

evaluate '"Most Favorable Environment’ FamSize

=—. 5(SD) SocStatus=1(SD) ;

evaluate 'Least Favorable Environment’ FamSize
=.5(SD) SocStatus=—1(SD) ;

run;

(SAS TP IR0 R S A R RS R0 43
5 H1 FamSize Fl SocStatus & X, B HAREZAL TP
BIFRBERALO. 5, J5 & WARE 22 & T 4t s ik
W1, FRICA S AFIEREL” BYRON 7390t FamSize #l
SocStatus & X , Fif & 1Y b5 1 22 5 T 45 F g LA
0.5, )5 # WP E AR TP 4k S LK 1

[SAS % 1 25 H K fif B 1M1 evaluate H A7) 7 A=
4 4 R IR 8 K9,

®8 RAFMNETHERFNBESFTER

Table 8  Analysis results of causal mediation effect under the most favorable environment

A TP fli 3t PRt 22 Wald 95% F {5 X [f] 7 Pr>lZl
SR 6. 897 0. 137 6.628~7. 166 50. 290 <0.010
2 H AR (CDE) 4.180 0.047 4.088~4.272 89. 000 <0.010
9K 354508 (NDE) 4.206 0. 048 4. 113~4.299 88. 450 <0.010
H SR A1 BN (NIE ) 2.691 0. 145 2.407~2.976 18.530 <0.010
H AR T A 4 L 39. 020% 1.396 36. 284~41.757 27. 940 <0.010
ZHAEHE 1.210% 0. 098 1.018~1. 402 12. 360 <0.010
SRR E 4 L 39.398% 1.290 36. 869~41. 926 30. 540 <0.010
£9 BAFRETHERPNZLESTER

Table 9 Analysis results of causal mediation effect under the least favorable environment
2 FPRL fli 3t PR 22 Wald 95% {5 X [ VA Pr>1Z
SAONE 6.787 0. 149 6.496~7.079 45,580 <0.010
Z 4 AUV (CDE) 4.178 0. 047 4.088~4.272 89. 000 <0.010
H Sk E #4408 (NDE) 4. 096 0. 047 4.003~4. 189 86. 390 <0.010
R A1 HE3LN; (NTE) 2.691 0. 145 2.407~2.976 18.530 <0.010
AR T A 4 L 39. 650% 1.344 37.016~42. 284 29.510 <0.010
ZHAEME S -0. 384% 0.122 -0. 623~-0. 144 -3.140 0. 002
HIBRIE G H 38.420% 1.428 35.622~41.218 26.910 <0.010

P 2H %) BT A B2 v A 2k g A8 AR AR < e A A
E20E IS VAN R 7 N 1 B2 Bl B 5 2
(6.897>6.787).

(4518 )L 25 3R I, A6 SRR 6T A i ke
B2 20 40% 2 L ZE I 2% > sl 1,
BN 5 )L 2 2 SRR 58 BAE A/ . Xt
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