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[Abstract] The purpose of this article was to introduce 5 basic concepts, calculation methods, a clinical trial example and its
SAS implementation related to the mixed model. The basic concepts include fixed effects, random effects, random coefficients, mixed
models, and multilevel models. The calculation methods involved the classical calculation method and the Bayesian calculation
method of the mixed model. An example of the clinical trial involved the effect of three drugs on the ability to breathe in people with
asthma. This paper gave the whole process of using SAS software to implement the quantitative data in the example, including
constructing 6 repeated measurement design quantitative data mixed models based on the mixed procedure and the bglimm procedure.
The output results were explained, and all the mixed models constructed were compared based on the evaluation statistics of the model
fitting effect, and the optimal mixed model suitable for the data in the paper was obtained.
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Table 1 ~ Experimental results of the effects of three drugs

on forced expiratory volume of patients
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Table 2 Extract of the models fitting process and fitting effect evaluation information

EE R el EirebydIa B AL 4] BN SEAE BSOS AR —2logL
1 RN BaseVal Drug Hour Random 2 2 655.4
2 Bl BaseVal Drug Hour Repeated 1 4 682.2
3 BEHL BaseVal Drug Hour(Drug) Random 2 4 662.2
4 RSN, BaseVal Drug Hour(Drug) Repeated 1 4 682.2
5 REHLELN S ARHEE  BaseVal Drug Hour Hour Int it 38 3 52.7
6 BT80S AR BaseVal Drug Hour Hour Int Ak 37 3 52.7
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Table 3 Calculation results of covariance parameter estimation

5 S8 PO 3 fli it
Intercept Patient 0. 180
UN(1,1) Patient(Drug) 0. 099
UN(2,1) Patient(Drug) 0. 054
UN(2,2) Patient(Drug) 0. 066
UN(8,6) Patient(Drug) 0. 127
UN(8,7) Patient(Drug) 0. 156
UN(8,8) Patient(Drug) 0. 181
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Table 4 Calculation results of deviation information criteria

Siitt e

~2logL 52.700

AIC (Rt 5 B ) 148. 700
ATCC R IE ¥ 2t {75 2 M) 161. 500
BIC (% - DU ) ) 205. 200

®5 BEEMEMIBREHITEER

Table 5 Calculation results of type 3 test for fixed effects

BB A THBE SRR HE F Pr>F

Baseval 1 381 27. 560 <0.010
Drug 2 381 59.970 <0.010
Hour 7 381 10. 530 <0.010
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proc bglimm data=Fev nme=10000 seed=44672057

outpost=Fev_mod4;

class Drug Patient Hour;

model FEV = BaseVal Drug Hour;

random int / subject=Patient;

repeated hour/subject=Patient(drug) type=un;

run;
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Table 6 Calculation results of the posterior summaries and intervals

Z M BoH B | teifEE 95% HPD

Intercept 10000  0.995  0.442 0.166 1.883
Baseval 10000  0.601 0.159 0.302 0.919
Drug a 10000 0.330 0.081 0.172 0.494
Drug ¢ 10000  0.541 0.083 0.378 0.703
Drug p 0 - - - -

Residual UN(7,7)
Residual UN(8,8)

10000  0.350 0.069 0.226 0.489
10000 0.346  0.073 0.218 0.489

Random Var 10000  0.347 0.109 0.174 0.563
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