TITLE:   Study 3 - covariates & BMI -> ln_CRP -> ln_HbA1c multigroup

DATA:   FILE IS Add_health_BMI_fscore_12112018.dat;

VARIABLE: NAMES = bmi1-bmi4 age black cesd1 cig1 gh1 map ln_inc

                  fam_his anti_med c_subcln c_infect subgroup stage

                  c_joint crp hba1c ln_crp ln_hba1c c_crp c_hba1c 

                  crp_gt10 i i_se s s_se gswgt4_2 id female cluster;

    MISSING = *;

    IDVAR = id;

    CLASSES = c(2);



!for knownclass option as follows

    KNOWNCLASS = c(female = 1 female = 2);
!gender-stratified analysis

    USEVAR = 
c_hba1c


!glycated hemoglobin class

ln_crp 

!log-transformed C-reactive protein

i 
s


!BMI intercept and slope
mx


!interaction term between BMI slope & CRP

age black cig1 map ln_inc fam_his anti_med c_subcln !control variables;

    CLUSTER = cluster;  

    WEIGHT = gswgt4_2;



!sample weight

    CATEGORICAL = c_hba1c;


!binary variable(0 = normal, 1 = abnormal)

DEFINE:    CENTER age map ln_inc c_subcln i s ln_crp (GRANDMEAN);








!grandmean-center all continuous covariates

            black = 2 - black; cig1 = 1 - cig1; 


            fam_his = 1 - fam_his; anti_med = 1 - anti_med;

            mx = s*ln_crp; 



!interaction term between x and m

ANALYSIS:  TYPE = MIXTURE COMPLEX; 

!mixture for knownclass analysis

ESTIMATOR = MLR;


!robust maximum likelihood

            ALGORITHM = INTEGRATION; 

!Montecarlo integration

INTEGRATION = MONTECARLO;

MODEL:   %OVERALL%




!in male subsample

           c_hba1c on ln_crp s mx age-c_subcln i;

           ln_crp on s age-c_subcln i;

           age-c_subcln i-s;



!FIML estimation for missing data

           %c#2%





!in female subsample
           c_hba1c on ln_crp s mx age-c_subcln i;

           ln_crp on s age-c_subcln i;

           age-c_subcln i-s;



!FIML estimation for missing data

MODEL INDIRECT:     
c_hba1c MOD ln_crp mx s (0.293 0);





!causal moderated mediation analysis for categorical outcome

OUTPUT:  SAMPSTAT STDYX CINTERVAL;

Appendix 1. Mplus syntax used for estimation of causal moderated mediation model of the effects of BMI growth on glycated hemoglobin class via C-reactive protein in American adolescents who were black, smoked cigarettes, had family history of diabetes, and took anti-inflammatory medications. 
