
*****************************************************************************  

UTHSC 

PROGRAM NAME : Decomposition Analysis of Racial/Ethnic 

Disparities in Nonadherence with Medication s  

 

PROJECT NAME : Equit y and  Economic Effects of  MTM Servic es  

 

DESCRIPTION : Conduct a non - linear  Blinder - Oaxaca  decomposition  

analysis of racial/ethnic disparities in medication nonadherence .  This is 

an application  of an algorithm developed by Dr. Robert Fairlie .  The 

original code for the algorithm can be downloaded  at  

http://people.ucsc.edu/~rfairlie/decomposition/ .  Decomposition analysis 

is  only conducted for  racial/ethnic pairs with observed disparities : 

Whites - Black s and Whites - Hispanics      

 

SOFTWARE VERSION :SAS Windows 9. 4                                           

RELATED PROGRAMS :N/A  

*****************************************************************************  

***  

 

REQUIREMENTS:  
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***  

 

Ver#  Author  & Program  History  Description  Peer  reviewer  

 

*****************************************************************************  

***  

 

01  Steve  Tsan g production  version  of  the  program  

 

02  Dr.  Junling  Wang Peer  reviewer   

 

*****************************************************************************  

***;  

 

LIBNAME MTM "/sas/vrdc/users/ *** *** /files/_uploads/ MTM" ;   

/ * User  ID is censore d throughout the document */  

 

proc sort data =mtm2017_0mlag_set_nqsam ;  by  bene_id; run ;  

proc sort data =MBSF_2017_ 6;  by  bene_id; run ;  

 

data  analysis1 ;  

merge  mtm2017_0mlag_set_nqsam  ( in =in1) MBSF_2017_ 6;  

http://people.ucsc.edu/~rfairlie/decomposition/


by  bene_id;  

if  in1;  

run ;  

 

* Set study sample ;  

  

data  analysis2;  

set  analysis1 ;  

if  BENE_DEATH_DT=. ;  /*Patients were alive throughout  2017*/  

if  BENE_HI_CVRAGE_TOT_MONS = 12  /* 12 months of Part A coverage*/   

& BENE_SMI_CVRAGE_TOT_MONS = 12  /* 12 months of Part B coverage*/  

& PTD_PLAN_CVRG_MONS = 12 ;  /* 12 months of Part D coverage*/  

if  age_BOY>=65 ;  /* Patients were aged 65 year s or older at the be ginning of 

the year */  

run ;  

 

* Define Study Outcomes ;  

 

data  analysis3;  

set  analysis2;  

if  ( include= 1 and 0<=pdc_diabetes < 0.8 ) then  lkhd_nonadh_dia = 1;  

else  if  ( include= 1 and pdc_diabetes >= 0.8 ) then  lkhd_nonadh_dia = 0;  

else  lkhd_nonadh_dia = . ;  

z = lkhd_nonadh_dia; /*Likelihood of Nonadhere nce in  Diabetes Medication s*/  

label  z="Likelihood of Nonadheren ce in  Diabetes Medication s" ;  

 

if  ( include_hyperten= 1 and 0<=pdc_hyper < 0.8 ) then  lkhd_nonadh_hyp = 1;  

else  if  ( include_hyperten = 1 and pdc_hyper >= 0.8 ) then  lkhd_nonadh_hyp = 0;   

else  lkhd_nonadh_hyp = . ;  

z1 = lkhd_nonadh_hyp; /*Likelihood of Nonadheren ce in  Hypertension 

Medication s*/  

label  z1= "Likelihood of Nonadheren ce in  Hypertension Medication s" ;  

 

if  ( include_statins= 1 and 0<=pdc_sta < 0.8 ) then  lkhd_nonadh_sta = 1;  

else  if  ( include_statins= 1 and pdc_sta >= 0.8 ) then  lkhd_nonadh_sta = 0;  

els e lkhd_nonadh_sta = . ;  

z2 = lkhd_nonadh_sta; /*Likelihood of Nonadheren ce in  Hyperlipidemia 

Medication s*/  

label  z2= "Likelihood of Nonadheren ce in  Hyperlipidemia Medication s" ;  

    

if  race_new= 0 then  wnha=1; else  wnha=0;  

if  race_new= 1 then  blacka= 1; else  blacka= 0;  

if  race_new= 2 then  asiana= 1; else  asiana= 0;  

if  race_new= 3 then  hispa= 1; else  hispa= 0;  

if  race_new= 4 then  othera= 1; else  othera= 0;  

 

if  region= 0 then  Northeast= 1; else  Northeast= 0;  

if  region= 1 then  Midwest= 1; else  Midwest= 0;  

if  region= 2 then  South= 1; else  South= 0;  

if  region= 3 then  West=1; else  West=0;  

if  region= 4 then  delete ;  

run ;  

 

 

data  analysis4;  

set  analysis3;  



keep  bene_id ccmr race_new age male wnha blacka asiana hispa othera Northeast 

Midwest South  West marriedfamily percapita_income education2 noinsurance msa 

hpsa risk_score region ssacounty include include_hyperten  include_statins z 

z1 z2;  

run ;  

 

proc  sort  data =analysis4 ;  by  ssacounty; run ;  

 

 

 

/ * * ******************************************************************** /  

* Decomposition analy sis of White s- Blacks  disparities in n onadherence with 

diabetes medication s using Pooled  regress ion c oefficients ;  

 

* specify number of iterations;  

 

%let  numiterations= 100;  

 

* NOTE:POOLED define race variables to be included only in pooled logits;  

%let  r=4;  

%let  racevars=blacka asiana hispa othera;  

 

* specify total number of independent variables, not including race dummies 

above;  

%let  k=12;  

 

* define categories of variables for decomposition;  

%let  group1 = male ;  

%let  group2 = age;  

%let  group3 = marriedfamily;  

%let  group4 = education2;  

%let  group5 = percapita_income;  

%let  group6 = noinsurance;  

%let  group7 = Midwest South West;  

%let  group8 = msa;  

%let  group9 = hpsa;  

%let  group10 = risk_score;  

 

* define short labels for each group of variables for final table output;  

%let  labelgr oup1="Gender";  

%let  labelgroup2="Age";  

%let  labelgroup3="Family";  

%let  labelgroup4="Education";  

%let  labelgroup5="Per Capita Income";  

%let  labelgroup6="No Insurance";  

%let  labelgroup7="Region";  

%let  labelgroup8="MSA";  

%let  labelgroup9="HPSA";  

%let  labelgro up10="Risk Adjustment Score Summary";  

 

* rename minority variables;  

%let  mgroup1 = mmale;  

%let  mgroup2 = mage;  

%let  mgroup3 = mmarriedfamily;  

%let  mgroup4 = meducation2;  

%let  mgroup5 = mpercapita_income;  

%let  mgroup6 = mnoinsurance;  



%let  mgroup7 = mMidwest mSouth mWest;  

%let  mgroup8 = mmsa;  

%let  mgroup9 = mhpsa;  

%let  mgroup10 = mrisk_score;  

 

* rename white variables;  

%let  wgroup1 = wmale;  

%let  wgroup2 = wage;  

%let  wgroup3 = wmarriedfamily;  

%let  wgroup4 = weducation2;  

%let  wgroup5 = wpercapita_income;  

%let  wgroup6 = wnoinsurance;  

%let  wgroup7 = wMidwest wSouth wWest;  

%let  wgroup8 = wmsa;  

%let  wgroup9 = whpsa;  

%let  wgroup10 = wrisk_score;  

 

 

* combine groups;  

%let  vars= &group1 &group2 &group3 &group4 &group5 &group6 &group7 &group8 

&group9 &group10 ;  

%let  mvars= &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 &mgroup7 

&mgroup8 &mgroup9 &mgroup10 ;  

%let  wvars= &wgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 &wgroup7 

&wgroup8 &wgroup9 &wgroup10 ;  

 

 

 

* prepare original data for program;  

data  temp;  

  set  analysis4;  

  mergeobs= 1;  

* define dependent variable;  

  y=z;  

* delete observations with any missing values for dependent or independent 

variables;  

  if  y= .  or male= .  or age= .  or marriedfamily= .  or education2= .  or 

percapita_income= .  or noinsurance= .  

         or Midwest= .     or South= .  or West= .  or msa= .  or hpsa= .  or 

risk_score= .  then  delete ;  

  if   include= 1 ;  

* NOTE:WEIGHTS set all weights to 1 to run decomposition without sample 

weights;  

  wgt= 1;  

 

* define subset of data for estimating coefficients;  

 

data  regdata;  

  set  temp;  

  

 

* Create title based on sample chosen for data used in regression;  

title  'Whites - Blacks Disparity Decomposition: Likelihood of Nonadherence to 

Diabetes Medication -  Pooled Coefficients, 0 Month Lag, 2017  ' ;  

 

* create minority sample with minority variable n ames;  

* define which minority group is used;  



data  minority ( keep =ym wgtm &mvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  

  array  mvarsa(&k) &mvars;  

  ym=y;  

  wgtm=wgt;  

  do i= 1 to  &k;  

     mvarsa(i)=varsa(i);  

  end ;  

  if  blacka= 1 then  output ;  

 

* create full white sample with white variable names;  

data  white ( keep =yw wgtw &wvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  

  array  wvarsa(&k) &wvars;  

  yw=y;  

  wgtw=wgt;  

  do i= 1 to  &k;  

     wvarsa(i)=varsa(i);  

  end ;  

  if  wnha=1 then  output ;  

 

 

* calculate means of dependent variables for full sample;  

* these values are used to calculate the total gap in the decomposition;  

proc  means data =minority noprint ;  

  var  ym;  

  weight  wgtm;  

  output  out =ymdata mean=ymfull n=mn;  

proc  means data =white noprin t ;  

  var  yw;  

  weight  wgtw;  

  output  out =ywdata mean=ywfull n=wn;  

 

* define global variables for full white and full minority sample sizes;  

data  ymdata2;  

  set  ymdata;  

  call  symput( 'mobs' , mn);  

data  ywdata2;  

  set  ywdata;  

  call  symput( 'wobs' , wn);  

run ;  

 

 

* estimate logit model to obtain coefficients;  

 

ods  output  GEERCov=quick1 GEEEmpPEst=quick2(keep=parm estimate);  

proc  genmod data =regdata descending ;  

class  ssacounty / param =ref ref =first;  

model  y = &racevars  &vars  

/ dist  = binomial link  = logit;  

repeated  subject =ssacounty/ type =ind ECOVB;  

run ;  

quit ;  

*ods trace off;   

 



data  quick2_a;  

set  quick2;  

rowname1= . ;  

if  Parm='Intercept'  then  rowname1= 1;  

if  Parm='blacka'  then  rowname1= 2;  

if  Parm='asiana'  then  rowname1= 3;  

if  Parm='hispa'  then  rowname1= 4;  

if  Parm='othera'  then  rowname1= 5;  

if  Parm='male'  then  rowname1= 6;  

if  Parm='age'  then  rowname1= 7;  

if  Parm='marriedfamily'  then  rowname1= 8;  

if  Parm='education2'  then  rowname1= 9;  

if  Parm='percapita_income'  then  rowname1= 10 ;  

if  Parm='noinsurance'  then  rowname1= 11 ;  

if  Parm='Midwest'  then  rowname1= 12 ;  

if  Parm='South'  then  rowname1= 13 ;  

if  Parm='West'  then  rowname1= 14 ;  

if  Parm='MSA'  then  rowname1= 15 ;  

if  Parm='hpsa'  then  rowname1= 16 ;  

if  Parm='risk_score'  then  rowname1= 17 ;  

keep  rowname1;  

run ;  

 

data  quick1_1;  

set  quick1;  

rowname1= . ;  

if  RowName='Prm1'  then  rowname1= 1;  

if  RowName='Prm2'  then  rowname1= 2;  

if  RowName='Prm3'  then  rowname1= 3;  

if  RowName='Prm4'  then  rowname1= 4;  

if  RowName='Prm5'  then  rowname1= 5;  

if  RowName='Prm6'  then  rowname1= 6;  

if  RowName='Prm7'  then  rowname1= 7;  

if  RowName='Prm8'  then  rowname1= 8;  

if  RowName='Prm9'  then  rowname1= 9;  

if  RowName='Prm10'  then  rowname1= 10 ;  

if  RowName='Prm11'  then  rowname1= 11 ;  

if  RowName='Prm12'  then  rowname1= 12 ;  

if  RowName='Prm13'  then  rowname1= 13 ;  

if  RowName='Prm14'  then  rowname1= 14 ;  

if  RowName='Prm15'  then  rowname1= 15 ;  

if  RowName='Prm16'  then  rowname1= 16 ;  

if  RowName='Prm17'  then  rowname1= 17 ;  

intercept=prm1;  

blacka = prm2;  

asiana = prm3;  

hispa = prm4;  

othera = prm5;  

male = prm6;  

age = prm7;  

marriedfamily = prm8;  

education2 = prm9;  

percapita_income=prm10;  

noinsurance=prm11;  

Midwest=prm12;  

South =prm13;  

West=prm14;  



msa=prm15;  

hpsa=prm16;  

risk_score=prm17;  

drop  RowName prm1- prm17;  

run ;  

 

data  quick1_2;  

merge  quick2_a( in =in1) quick1_1;  

by  rowname1;  

if  in1;  

drop  rowname1;  

run ;  

 

proc  transpose  data =quick2  

               out =quick2_1;  

run ;  

 

data  quick2_2;  

set  quick2_1;  

intercept=col1;  

blacka = col2;  

asiana = col3;  

hispa = col4;  

othera = col5;  

male = col6;  

age = col7;  

marriedfamily = col8;  

education2 = col9;  

percapita_income=col10;  

noinsurance=col11;  

Midwest=col12;  

South =col13;  

West=col14;  

msa=col15;  

hpsa=col16;  

risk_score=col17;  

drop  _name_ col1 - col17;  

run ;  

 

data  orgcoefs;  

set  quick2_2 quick1_2;  

run ;  

 

 

* remove race dummies from coefficient dataset;  

 

data  coefs ( drop =&racevars  /*_link_ _type_ _status_ _name_ _lnlike_*/ );  

  set  orgcoefs;  

  mergeobs= 1;  

  if  _n_= 1;  /* coefs are in first row */  

 

* calculate predicted probabilities for both samples;  

data  white;  

  merge  white coefs;  

  by  mergeobs;  

  array  coefsa(&k) &vars;  

  array  wvarsa(&k) &wvars;  



  xbeta=intercept;  

  do i= 1 to  &k;  

     xbeta=xbeta+wvarsa(i)*coefsa(i);  

  end ;  

  wordprob=exp(xbeta)/( 1+exp(xbeta));  

 

data  minority;  

  merge  minority coefs;  

  by  mergeobs;  

  array  coefsa(&k) &vars;  

  array  mvarsa(&k) &mvars;  

  xbeta=intercept;  

  do i= 1 to  &k;  

     xbeta=xbeta+mvarsa(i)*coefsa(i);  

  end ;      

  mordprob=exp(xbeta)/( 1+exp(xbeta));  

  

 

 

* create empty starting dataset f or iterations;  

data  means2;  

  set  _null_ ;  

 

* create macro for iterations;  

%macro simulate ;  

 

%do i= 1 %to &numiterations;  

 

  * create random subsample of whites with same sample size as minorities;  

  proc surveyselect data=white method=pps_wr rep= 1 sampsize=&mobs seed=&i  

       out=white1 outhits noprint;  

    size wgtw;  

 

  * randomly order white subsample prior to matching;  

  data white2;  

    set white1;  

    random1=ranuni(&i);  

  proc sort data=white2;  

    by random1;  

 

  * create random subsample of blacks with same sample size as minorities;  

  proc surveyselect data=minorit y method=pps_wr rep= 1 sampsize=&mobs seed=&i  

       out=minority1 outhits noprint;  

    size wgtm;  

 

  * merge datasets together for matching, random matching;  

  data combined;  

    merge white2 minority1;  

 

  * calculate decomposition components;  

  data comb ined;  

    set combined;  

    one= 1;  

    array coefsa(&k) &vars;  

    * define distribution switches as arrays;  

   



    array x0a(&k)  &wgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x1a(&k)  &mgroup1 &wgr oup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x2a(&k)  &mgroup1 &mgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x3a(&k)  &mgroup1 &mgroup2 &mgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x4a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x5a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x6a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

 array x7a(&k)  &mgroup1 &mgroup 2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

 array x8a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &wgroup9 &wgroup10 ;  

 array x9a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &mgroup9 &wgroup10 ;  

 array x10a(&k) &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &mgroup9 &mgroup10 ;  

  

 xb0=intercept;  

      xb1=intercept;  

      xb2=intercept;  

      xb3=intercept;  

      xb4=intercept;  

      xb5=intercept;  

      xb6=intercept;  

 xb7=intercept;  

 xb8=intercept;  

 xb9=intercept;  

 xb10=intercept;  

  

 

    * perform white to black v ariable distribution switches;  

    

 

 do i= 1 to &k;  

       xb0=xb0+x0a(i)*coefsa(i);  

       xb1=xb1+x1a(i)*coefsa(i);  

       xb2=xb2+x2a(i)*coefsa(i);  

       xb3=xb3+x3a(i)*coefsa(i);  

       xb4=xb4+x4a(i)*coefsa(i);  

       xb5=xb5+x5a(i)*coefsa(i);  

       xb6=xb6+x6a(i)*coefsa(i);  

  xb7=xb7+x7a(i)*coefsa(i);  

  xb8=xb8+x8a(i)*coefsa(i);  

  xb9=xb9+x9a(i)*coefsa(i);  

  xb10=xb10+x10a(i)*coefsa(i);  

  

    end;  

 

    * calculate various  predicted probabilities;  

  

 



 pred0=exp(xb0)/( 1+exp(xb0));  

      pred1=exp(xb1)/( 1+exp(xb1));  

      pred2=exp(xb2)/( 1+exp(xb2));  

      pred3=exp(xb3)/( 1+exp(xb3));  

      pred4=exp(xb4)/( 1+exp(xb4));  

      pred5=exp(xb5)/( 1+exp(xb5));  

      pred6=exp(xb6)/( 1+exp(xb6));  

 pred7=exp(xb7)/( 1+exp(xb7));  

 pred8=exp(xb8)/( 1+exp(xb8));  

 pred9=exp(xb9)/( 1+exp(xb9));  

 pred10=exp(xb10)/( 1+exp(xb10));  

  

 

    * calculate various pdfs for  standard error calculations;  

  

 

 fhat0=pred0*( 1- pred0);  

      fhat1=pred1*( 1- pred1);  

      fhat2=pred2*( 1- pred2);  

      fhat3=pred3*( 1- pred3);  

      fhat4=pred4*( 1- pred4);  

      fhat5=pred5*( 1- pred5);  

      fhat6=pred6*( 1- pred6);  

 fhat7=pred7*( 1- pred7);  

 fhat8=pred8*( 1- pred8);  

 fhat9=pred9*( 1- pred9);  

 fhat10=pred10*( 1- pred10);  

  

 

    * create intercept component to derivatives;  

 

 dc1db0=fhat0*one - fhat1*one;  

      dc2db0=fhat1*one - f hat2*one;  

      dc3db0=fhat2*one - fhat3*one;  

      dc4db0=fhat3*one - fhat4*one;  

      dc5db0=fhat4*one - fhat5*one;  

      dc6db0=fhat5*one - fhat6*one;  

 dc7db0=fhat6*one - fhat7*one;  

 dc8db0=fhat7*one - fhat8*one;  

 dc9db0=fhat8*one - fhat9*one;  

 dc10db0=fhat9*one - fhat10*one;  

  

 

    * calculate contribution derivatives (delta method);  

 

 array dc1dba(&k) dc1db1 - dc1db&k;  

      array dc2dba(&k) dc2db1 - dc2db&k;  

      array dc3dba(&k) dc3db1 - dc3db&k;  

      array dc4dba(&k) dc4db1 - dc4db&k;  

      array dc5dba(&k) dc5db1 - dc5db&k;  

      array dc6dba(&k) dc6db1 - dc6db&k;  

 array dc7dba(&k) dc7db1 - dc7db&k;  

 array dc8dba(&k) dc8db1 - dc8db&k;  

 array dc9dba(&k) dc9db1 - dc9db&k;  

 array dc10dba(&k) dc10db1 - dc10db&k;  

  

 



 

    * create other variable components to derivatives;  

 

  do i= 1 to &k;  

     dc1dba(i)=fhat0*x0a(i) - fhat1*x1a(i);  

     dc2dba(i)=fhat1*x1a(i) - fhat2*x2a(i);  

     dc3dba(i)=fhat2*x2a(i) - fhat3*x3a(i);  

     dc4dba(i)=fhat3*x3a (i) - fhat4*x4a(i);  

     dc5dba(i)=fhat4*x4a(i) - fhat5*x5a(i);  

     dc6dba(i)=fhat5*x5a(i) - fhat6*x6a(i);  

     dc7dba(i)=fhat6*x6a(i) - fhat7*x7a(i);  

     dc8dba(i)=fhat7*x7a(i) - fhat8*x8a(i);  

     dc9dba(i)=fhat8*x8a(i) - fhat9*x9a(i);  

     dc10dba(i)=fhat9*x9a(i) - fhat10*x10a(i);  

   end;  

 

 

  *****************************;  

  * calculate standard errors *;  

  *****************************;  

 

  * clean up coefficient/covariance dataset;  

  data covar (drop=&racevars );  

    set orgcoefs;  

    * delete coefs and rows associated with racevars;  

    if _n_= 1 or ( 3<=_n_<=(&r+ 2)) then delete;  

 

  * calculate decomposition estimates to save and use for varia nce 

calculations;  

 

 

 

 proc means data=combined noprint;  

        var yw ym pred0 - pred10  

        dc1db0 dc1db1 - dc1db&k  

        dc2db0 dc2db1 - dc2db&k  

        dc3db0 dc3db1 - dc3db&k  

        dc4db0 dc4db1 - dc4db&k  

        dc5db0 dc5db1 - dc5db&k  

        dc6db0 dc6db1 - dc6db&k  

   dc7db0 dc7db1 - dc7db&k  

   dc8db0 dc8db1 - dc8db&k  

   dc9db0 dc9db1 - dc9db&k  

   dc10db0 dc10db1 - dc10db&k ;  

    output out=means1 mean=;  

 

  * create separate datasets to read into proc iml;  

  * NOTE: check to make sure variables are in the proper order to match to 

the covariance matrix;  

      

 

   data cont1 (keep=dc1db0 dc1db1 - dc1db&k)  

             cont2 (keep=dc2db0 dc2db1 - dc2db&k)  

             cont3 (keep=dc3db0 dc3db1 - dc3db&k)  

             cont4 (keep=dc4db0 dc4db1 - dc4db&k)  

             cont5 (keep=dc5db0 dc5db1 - dc5db&k)  

             cont6 (keep=dc6db0 dc6db1 - dc6db&k)  



     cont7 (keep=dc7db0 dc7db1 - dc7db&k)  

     cont8 (keep=dc8db0 dc8db1 - dc8db&k)  

     cont9 (keep=dc9db0 dc9db1 - dc9db&k)  

     cont10 (keep=dc10db0 dc10db1 - dc10db&k) ;  

        set means1;  

 

   proc iml;  

        use covar;  

        read all var _num_ into V;  

        use cont1;  

        read all var  _num_ into DC1DB;  

        use cont2;  

        read all var _num_ into DC2DB;  

        use cont3;  

        read all var _num_ into DC3DB;  

        use cont4;  

        read all var _num_ into DC4DB;  

        use cont5;  

        read all var _num_ into DC5DB;  

        use cont6;  

        read all var _num_ into DC6DB;  

  use cont7;  

        read all var _num_ into DC7DB;  

  use cont8;  

        read all var _num_ into DC8DB;  

  use cont9;  

        read all var _num_ into DC9DB;  

  use cont10;  

        read all var _num_ into DC10DB;  

  

 

      * calculate standard error;  

         

 

        VAR1=DC1DB*V*t(DC1DB);  

        VAR2=DC2DB*V*t(DC2DB);  

        VAR3=DC3DB*V*t(DC3DB);  

        VAR4=DC4DB*V*t(DC4DB);  

        VAR5=DC5DB*V*t(DC5DB);  

        VAR6=DC6DB*V*t(DC6DB);  

   VAR7=DC7DB*V*t(DC7DB);  

   VAR8=DC8DB*V*t(DC8DB);  

   VAR9=DC9DB*V*t(DC9DB);  

   VAR10=DC10DB*V*t(DC10DB);  

 

 

 

 create vardata var { var1 var2 var3 var4 var5 var6 var7 var8 var9 var10 };  

        append;  

 

  * merge variance calculations from proc iml to decomp dataset;  

  data means1 (keep=yw ym pred0 - pred10 var1 - var10);  

    merge means1 vardata;  

 

  * append latest iteration resu lts to all previous iteration results;  

  data means2;  

    set means2 means1;  



  run;  

%end;  

 

%mend;  

 

run ;  

 

* turn off notes because macro generates a lot of information, remove this 

option for debugging program;  

options  nonotes ;  

 

* run simulation -  note that it runs numiterations times because of do loop 

above;  

%simulate ;  

run ;  

 

* calculate contribution estimates from changes in predicted probabilities;  

data  means2;  

  set  means2;  

  cont1=pred0 - pred1;  

  cont2=pred1 - pred2;  

  cont3=pre d2- pred3;  

  cont4=pred3 - pred4;  

  cont5=pred4 - pred5;  

  cont6=pred5 - pred6;  

  cont7=pred6 - pred7;  

  cont8=pred7 - pred8;  

  cont9=pred8 - pred9;  

  cont10=pred9 - pred10;  

  cont11=pred10 - pred11;  

  cont12=pred11 - pred12;  

   

 

* calculate means of de composition runs;  

proc  means data =means2 noprint ;  

  title2  'Mean Values of Contribution Estimates from Simulations  ( Diabetes ) ' ;  

  var  yw pred0 pred1 - pred10 ym cont1 - cont10 var1 - var10;  

  output  out =meandecomp mean=;  

 

* append the full sample means for ys and calculate percent contributions;  

* dataset now has only one obs for the means;  

 

data  meandecomp;  

  merge  meandecomp ywdata ymdata;  

  gap=ywfull - ymfull;  

 

  perc1=cont1/gap;  

  perc2=cont2/gap;  

  perc3=cont3/gap;  

  per c4=cont4/gap;  

  perc5=cont5/gap;  

  perc6=cont6/gap;  

  perc7=cont7/gap;  

  perc8=cont8/gap;  

  perc9=cont9/gap;  

  perc10=cont10/gap;  

  



   

  se1=sqrt(var1);  

  se2=sqrt(var2);  

  se3=sqrt(var3);  

  se4=sqrt(var4);  

  se5=sqrt(var5);  

  se6=sqrt( var6);  

  se7=sqrt(var7);  

  se8=sqrt(var8);  

  se9=sqrt(var9);  

  se10=sqrt(var10);  

   

 

  exp_all=cont1+cont2+cont3+cont4+cont5+cont6+cont7+cont8+cont9+cont10;  

  perc_exp=exp_all/gap;  

 

  label  cont1=&labelgroup1;  

  label  cont2=&labelgroup2;  

  label  cont3=&labelgroup3;  

  label  cont4=&labelgroup4;  

  label  cont5=&labelgroup5;  

  label  cont6=&labelgroup6;  

  label  cont7=&labelgroup7;  

  label  cont8=&labelgroup8;  

  label  cont9=&labelgroup9;  

  label  cont10=&labelgroup10;  

   

 

options  label ;  

 

* format output for final decomposition table;  

* outputs contribution estimates, gap percents and standard errors;  

proc  means data =meandecomp mean;  

  title2  'Final Output for Table -  Means Values of Contribution Estimates for 

Gap Between Whites and Blacks  ( Diabetes ) ' ;  

  var  ywfull ymfull gap  

 

   cont1 se1 perc1 cont2 se2 perc2 cont3 se3 perc3 cont4 se4 perc4  

      cont5 se5 perc5 cont6 se6 perc6  

      cont7 se7 perc7 co nt8 se8 perc8 cont9 se9 perc9 cont10 se10 perc10  

      exp_all perc_exp;  

run ;  

 

 

* run decomposition for all variables;  

proc  means data =white;  

  var  yw wordprob;  

  title2  'Mean Predicted Probability for White Full Sample  ( Diabetes ) ' ;  

proc  means data =minority;  

  var  ym mordprob;  

  title2  'Mean Predicted Probability for Blacks Full Sample  ( Diabetes ) ' ;  

run ;  

 

quit ;  

 

 

 



 

 

/ * * ******************************************************************** /  

* Decomposition analy sis of White s- Hispan ics  disparities in n onadherence with 

diabetes medication s using Pooled  regress ion c oefficients ;  

 

* specify number of iterations;  

%let  numiterations= 100;  

 

* NOTE:POOLED define race variables to be included  only in pooled logits;  

%let  r=4;  

%let  racevars=blacka asiana hispa othera;  

 

* specify total number of independent variables, not including race dummies 

above;  

%let  k=12;  

 

* define categories of variables for decomposition;  

%let  group1 = male ;  

%let  group2 = age;  

%let  group3 = marriedfamily;  

%let  group4 = education2;  

%let  group5 = percapita_income;  

%let  group6 = noinsurance;  

%let  group7 = Midwest South West;  

%let  group8 = ms a;  

%let  group9 = hpsa;  

%let  group10 = risk_score;  

 

* define short labels for each group of variables for final table output;  

%let  labelgroup1="Gender";  

%let  labelgroup2="Age";  

%let  labelgroup3="Family";  

%let  labelgroup4="Education";  

%let  labelgroup5="Per Capita Income";  

%let  labelgroup6="No Insurance";  

%let  labelgroup7="Region";  

%let  labelgroup8="MSA";  

%let  labelgroup9="HPSA";  

%let  labelgroup10="Risk Adjustment Score Summary";  

 

* rename minority variables;  

%let  mgroup1 = mmale;  

%let  mgroup2 = mage;  

%let  mgroup3 = mmarriedfamily;  

%let  mgroup4 = meducation2;  

%let  mgroup5 = mpercapita_income;  

%let  mgroup6 = mnoinsurance;  

%let  mgroup7 = mMidwest mSouth mWest;  

%let  mgroup8 = mmsa;  

%let  mgroup9 = mhpsa;  

%let  mgroup10 = mrisk_score;  

 

* rename white variables;  

%let  wgroup1 = wmale;  

%let  wgroup2 = wage;  

%let  wgroup3 = wmarriedfamily;  



%let  wgroup4 = weducation2;  

%let  wgroup5 = wpercapita_income;  

%let  wgroup6 = wnoi nsurance;  

%let  wgroup7 = wMidwest wSouth wWest;  

%let  wgroup8 = wmsa;  

%let  wgroup9 = whpsa;  

%let  wgroup10 = wrisk_score;  

 

* combine groups;  

%let  vars= &group1 &group2 &group3 &group4 &group5 &group6 &group7 &group8 

&group9 &group1 0 ;  

%let  mvars= &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 &mgroup7 

&mgroup8 &mgroup9 &mgroup10 ;  

%let  wvars= &wgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 &wgroup7 

&wgroup8 &wgroup9 &wgroup10 ;  

 

 

 

* prepare original data for program;  

data  temp;  

  set  analysis4;  

  mergeobs= 1;  

* define dependent variable;  

  y=z;  

* delete observations with any missing values for dependent or independent 

variables;  

  if  y= .  or male= .  or age= .  or marriedfamily= .  or education2= .  or 

percapita_income= .  or noinsurance= .  or Midwest= .  or South= .  or West= .  or 

msa=.  or hpsa= .  or risk_score= .  then  delete ;  

  if   include= 1 ;  

 

* NOTE:WEIGHTS set all weights to 1 to run decomposition without sample 

weights;  

  wgt= 1;  

 

* define subset of data for estimating coefficients;  

data  regdata;  

  set  temp;  

 

* Create title based on sample chosen for data used in regression;  

title  'Whites - Hispanics Disparity Decom position: Likelihood of Nonadherence 

to Diabetes Medication -  Pooled Coefficients, 0 Month Lag, 2017' ;  

 

* create minority sample with minority variable names;  

* define which minority group is used;  

data  minority ( keep =ym wgtm &mvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  

  array  mvarsa(&k) &mvars;  

  ym=y;  

  wgtm=wgt;  

  do i= 1 to  &k;  

     mvarsa(i)=varsa(i);  

  end ;  

  if  hispa= 1 then  output ;  

 

* create full white sample with white variable names;  



data  white ( keep =yw wgtw &wvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  

  array  wvarsa(&k) &wvars;  

  yw=y;  

  wgtw=wgt;  

  do i= 1 to  &k;  

     wvarsa(i)=varsa(i);  

  end ;  

  if  wnha=1 then  output ;  

 

 

* calculate means of dependent variables for full sample;  

* these values are used to calculate the total gap in the decomposition;  

proc  means data =minority noprint ;  

  var  ym;  

  weight  wgtm;  

  output  out =ymdata mean=ymfull n=mn;  

proc  means data =white noprin t ;  

  var  yw;  

  weight  wgtw;  

  output  out =ywdata mean=ywfull n=wn;  

 

* define global variables for full white and full minority sample sizes;  

data  ymdata2;  

  set  ymdata;  

  call  symput( 'mobs' , mn);  

data  ywdata2;  

  set  ywdata;  

  call  symput( 'wobs' , wn);  

run ;  

 

 

* estimate logit model to obtain coefficients;  

 

ods  output  GEERCov=quick1 GEEEmpPEst=quick2(keep=parm estimate);  

proc  genmod data =regd ata descending ;  

class  ssacounty / param =ref ref =first;  

model  y = &racevars  &vars  

/ dist  = binomial link  = logit;  

repeated  subject =ssacounty/ type =ind ECOVB;  

run ;  

quit ;  

 

data  quick2_a;  

set  quick2;  

rowname1= . ;  

if  Parm='Intercept'  then  rowname1= 1;  

if  Parm='blacka'  then  rowname1= 2;  

if  Parm='asiana'  then  rowname1= 3;  

if  Parm='hispa'  then  rowname1= 4;  

if  Parm='othera'  then  rowname1= 5;  

if  Parm='male'  then  rowname1= 6;  

if  Parm='age'  then  rowname1= 7;  

if  Parm='marriedfamily'  then  rowname1= 8;  

if  Parm='education2'  then  rowname1= 9;  

if  Parm='percapita_income'  then  rowname1= 10 ;  



if  Parm='noinsurance'  then  rowname1= 11 ;  

if  Parm='Midwest'  then  rowname1= 12 ;  

if  Parm='South'  then  rowname1= 13 ;  

if  Parm='West'  then  rowname1= 14 ;  

if  Parm='MSA'  then  rowname1= 15 ;  

if  Parm='hpsa'  then  rowname1= 16 ;  

if  Parm='risk_score'  then  rowname1= 17 ;  

keep  rowname1;  

run ;  

 

data  quick1_1;  

set  quick1;  

rowname1= . ;  

if  RowName='Prm1'  then  rowname1= 1;  

if  RowName='Prm2'  then  rowname1= 2;  

if  RowName='Prm3'  then  rowname1= 3;  

if  RowName='Prm4'  then  rowname1= 4;  

if  RowName='Prm5'  then  rowname1= 5;  

if  RowName='Prm6'  then  rowname1= 6;  

if  RowName='Prm7'  then  rowname1= 7;  

if  RowName='Prm8'  then  rowname1= 8;  

if  RowName='Prm9'  then  rowname1= 9;  

if  RowName='Prm10'  then  rowname1= 10 ;  

if  RowName='Prm11'  then  rowname1= 11 ;  

if  RowName='Prm12'  then  rowname1= 12 ;  

if  RowName='Prm13'  then  rowname1= 13 ;  

if  RowName='Prm14'  then  rowname1= 14 ;  

if  RowName='Prm15'  then  rowname1= 15 ;  

if  RowName='Prm16'  then  rowname1= 16 ;  

if  RowName='Prm17'  then  rowname1= 17 ;  

intercept=prm1;  

blacka = prm2;  

asiana = prm3;  

hispa = prm4;  

othera = prm5;  

male = prm6;  

age = prm7;  

marriedfamily = prm8;  

education2 = prm9;  

percapita_income=prm10;  

noinsurance=prm11;  

Midwest=prm12;  

South =prm13;  

West=prm14;  

msa=prm15;  

hpsa=prm16;  

risk_score=prm17;  

drop  RowName prm1- prm17;  

run ;  

 

data  quick1_2;  

merge  quick2_a( in =in1) quick1_1;  

by  rowname1;  

if  in1;  

drop  rowname1;  

run ;  

 



proc  transpose  data =quick2  

               out =quick2_1;  

run ;  

 

data  quick2_2;  

set  quick2_1;  

intercept=col1;  

blacka = col2;  

asiana = col3;  

hispa = col4;  

othera = col5;  

male = col6;  

age = col7;  

marriedfamily = col8;  

education2 = col9;  

percapita_income=col10;  

noinsurance=col11;  

Midwest=col12;  

South =col13;  

West=col14;  

msa=col15;  

hpsa=col16;  

risk_score=col17;  

drop  _name_ col1 - col17;  

run ;  

 

data  orgcoefs;  

set  quick2_2 quick1_2;  

run ;  

 

 

* remove race dummies from coefficient dataset;  

data  coefs ( drop =&racevars  /*_link_ _type_ _status_ _name_ _lnlike_*/ );  

  set  orgcoefs;  

  mergeobs= 1;  

  if  _n_= 1;  /* coefs are in first row */  

 

* calculate predicted probabilities for both samples;  

data  white;  

  merge  white coefs;  

  by  mergeobs;  

  array  coefsa(&k) &vars;  

  array  wvarsa(&k) &wvars;  

  xbeta=intercept;  

  do i= 1 to  &k;  

     xbeta=xbeta+wvarsa(i)*coefsa(i);  

  end ;  

  wordprob=exp(xbeta)/( 1+exp(xbeta));  

 

data  minority;  

  merge  minority coefs;  

  by  mergeobs;  

  array  coefsa(&k) &vars;  

  array  mvarsa(&k) &mvars;  

  xbeta=intercept;  

  do i= 1 to  &k;  

     xbeta=xbeta+mvarsa(i)*coefsa(i);  



  end ;      

  mordprob=exp(xbeta)/( 1+exp(xbeta));  

   

 

 

* create empty starting dataset for iterations;  

data  means2;  

  set  _null_ ;  

 

* create macro for iterations;  

%macro simulate ;  

 

%do i= 1 %to &numiterations;  

 

  * create random subsample of whites with same sample size as minorities;  

  proc surveyselect data=white method=pps_wr rep= 1 sampsize=&mobs seed=&i  

       out=white1 outhits noprint;  

    size wgtw;  

 

  * randomly order white subsample prior to matching;  

  data white2;  

    set white1;  

    random1=ranuni(&i);  

  proc sort data=white2;  

    by random1;  

 

  * create random subsample of blacks with same sample size as minorities;  

  proc surveyselect data=minority method=pps_wr rep= 1 sampsize=&mobs seed=&i  

       out=minority1 outhits noprint;  

    size wgtm;  

 

  * merge datasets together for matching, random matching;  

  data combined;  

    merge white2 minority1;  

 

  * calculate decom position components;  

  data combined;  

    set combined;  

    one= 1;  

    array coefsa(&k) &vars;  

    * define distribution switches as arrays;  

   

    array x0a(&k)  &wgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x1a(&k)  &mgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x2a(&k)  &mgroup1 &mgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x3a(&k)  &mgroup1 &mgr oup2 &mgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x4a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x5a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x6a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  



 array x7a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &wgroup8 &wgroup9  &wgroup10 ;  

 array x8a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &wgroup9 &wgroup10 ;  

 array x9a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &mgroup9 &wgroup10 ;  

 array x10a(&k) &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &mgroup9 &mgroup10 ;  

  

 xb0=intercept;  

      xb1=intercept;  

      xb2=intercept;  

      xb3=intercept;  

      xb4=intercept;  

      xb5=intercept;  

      xb6=intercept;  

 xb7=intercept;  

 xb8=intercept;  

 xb9=intercep t;  

 xb10=intercept;  

  

 

    * perform white to black variable distribution switches;  

    

 

 do i= 1 to &k;  

       xb0=xb0+x0a(i)*coefsa(i);  

       xb1=xb1+x1a(i)*coefsa(i);  

       xb2=xb2+x2a(i)*coefsa(i);  

       xb3=xb3+x3a(i)*coefsa(i);  

       xb4=xb4+x4a(i)*coefsa(i);  

       xb5=xb5+x5a(i)*coefsa(i);  

       xb6=xb6+x6a(i)*coefsa(i);  

  xb7=xb7+x7a(i)*coefsa(i);  

  xb8=xb8+x8a(i)*coefsa(i);  

  xb9=xb9+x9a(i)*coefsa(i);  

  xb10=xb10+x10a(i)*coefsa(i);  

  

    end;  

 

    * calculate various predicted probabilities;  

 

 pred0=exp(xb0)/( 1+exp(xb0));  

      pred1=exp(xb1)/( 1+exp(xb1));  

      pred2=exp(xb2)/( 1+exp(xb2));  

      pred3=exp(xb3)/( 1+exp(xb3));  

      pred4=exp(xb4)/( 1+exp(xb4));  

      pred5=exp(xb5)/( 1+exp(xb5));  

      pred6=exp(xb6)/( 1+exp(xb6));  

 pred7=exp(xb7)/( 1+exp(xb7));  

 pred8=exp(xb8)/( 1+exp(xb8));  

 pred9=exp(xb9)/( 1+exp(xb9));  

 pred10=exp(xb10)/( 1+exp(xb10));  

  

 

    * calculate various pdfs for standard error calculations;  

  



 

 fhat0=pred0*( 1- pred0);  

      fhat1=pred1*( 1- pred1);  

      fhat2=pred2*( 1- pred2);  

      fhat3=pred3*( 1- pred3);  

      fhat4=pred4*( 1- pred4);  

      fhat5=pred5*( 1- pred5);  

      fhat6=pred6*( 1- pred6);  

 fhat7=pred7*( 1- pred7);  

 fhat8=pred8*( 1- pred8);  

 fhat9=pred9*( 1- pred9);  

 fhat10=pred10*( 1- pred10);  

  

 

    * create intercept component to derivatives ;  

 

 dc1db0=fhat0*one - fhat1*one;  

      dc2db0=fhat1*one - fhat2*one;  

      dc3db0=fhat2*one - fhat3*one;  

      dc4db0=fhat3*one - fhat4*one;  

      dc5db0=fhat4*one - fhat5*one;  

      dc6db0=fhat5*one - fhat6*one;  

 dc7db0=fhat6*one - fhat7*one;  

 dc8db0=fhat7*one - fhat8*one;  

 dc9db 0=fhat8*one - fhat9*one;  

 dc10db0=fhat9*one - fhat10*one;  

  

 

    * calculate contribution derivatives (delta method);  

 

 array dc1dba(&k) dc1db1 - dc1db&k;  

      array dc2dba(&k) dc2db1 - dc2db&k;  

      array dc3dba(&k) dc3db1 - dc3db&k;  

      array dc4dba(&k) dc4db1 - dc4db&k;  

      array dc5dba(&k) dc5db1 - dc5db&k;  

      array dc6dba(&k) dc6db1 - dc6db&k;  

 array dc7dba(&k) dc7db1 - dc7db&k;  

 array dc8dba(&k) dc8db1 - dc8db&k;  

 array dc9dba(&k) dc9db1 - dc9db&k;  

 array  dc10dba(&k) dc10db1 - dc10db&k;  

  

 

 

    * create other variable components to derivatives;  

 

  do i= 1 to &k;  

     dc1dba(i)=fhat0*x0a(i) - fhat1*x1a(i);  

     dc2dba(i)=fhat1*x1a(i) - fhat2*x2a(i);  

     dc3dba(i)=fhat2*x2a(i) - f hat3*x3a(i);  

     dc4dba(i)=fhat3*x3a(i) - fhat4*x4a(i);  

     dc5dba(i)=fhat4*x4a(i) - fhat5*x5a(i);  

     dc6dba(i)=fhat5*x5a(i) - fhat6*x6a(i);  

     dc7dba(i)=fhat6*x6a(i) - fhat7*x7a(i);  

     dc8dba(i)=fhat7*x7a(i) - fhat8*x8a(i);  

     dc9dba(i)=fhat8*x8a(i) - fhat9*x9a(i);  

     dc10dba(i)=fhat9*x9a(i) - fhat10*x10a(i);  

  



   end;  

 

 

  *****************************;  

  * calculate standard errors *;  

  *****************************;  

 

  * clean up coefficient/covariance dataset;  

  data covar (drop=&racevars /*_link_ _type_ _status_ _name_ _lnlike_*/ );  

    set orgcoefs;  

    * delete coefs and rows associated with racevars;  

    if _n_= 1 or ( 3<=_n_<=(&r+ 2)) then delete;  

 

  * calculate decomposition estimates to save and use for variance 

calculations;  

 

 

 

 proc means data=combined noprint;  

    var yw ym pred0 - pred10  

        dc1db0 dc1db1 - dc1db&k  

        dc2db0 dc2db1 - dc2db&k  

        dc3db0 dc3db1 - dc3db&k  

        dc4db0 dc4db1 - dc4db&k  

        dc5db0 dc5db1 - dc5db&k  

        dc6db0 dc6db1 - dc6db&k  

   dc7db0 dc7db1 - dc7db&k  

   dc8db0 dc8db1 - dc8db&k  

   dc9db0 dc9db1 - dc9db&k  

   dc10db0 dc10db1 - dc10db&k ;  

    output out=means1 mean=;  

 

  * create separate datasets to read into proc iml;  

      

 

   data cont1 (keep=dc1db0 dc1db1 - dc1db&k)  

             cont2 (keep=dc2db0 dc2db1 - dc2db&k)  

             cont3 (keep=dc3db0 dc3db1 - dc3db&k)  

             cont4 (keep=dc4db0 dc4db1 - dc4db&k)  

             cont5 (keep=dc5db0 dc5db1 - dc5db&k)  

             cont6 (keep=dc6db0 dc6db1 - dc6db&k)  

   cont7 (keep=dc7db0 dc7db1 - dc7db&k)  

   cont8 (keep=dc8db0 dc8db1 - dc8db&k)  

   cont9 (keep=dc9db0 dc9db1 - dc9db&k)  

   cont10 (keep=dc10db0 dc10db1 - dc10db&k) ;  

 

        set means1;  

 

   proc iml;  

        use covar;  

        read all var _num_ into V;  

        use cont1;  

        read all var  _num_ into DC1DB;  

        use cont2;  

        read all var _num_ into DC2DB;  

        use cont3;  

        read all var _num_ into DC3DB;  



        use cont4;  

        read all var _num_ into DC4DB;  

        use cont5;  

        read all var _num_ into DC5DB;  

        use cont6;  

        read all var _num_ into DC6DB;  

  use cont7;  

        read all var _num_ into DC7DB;  

  use cont8;  

        read all var _num_ into DC8DB;  

  use cont9;  

        read all var _num_ into DC9DB;  

  use cont10;  

        read all var _num_ into DC10DB;  

   

 

      * calculate standard error;  

         

 

        VAR1=DC1DB*V*t(DC1DB);  

        VAR2=DC2DB*V*t(DC2DB);  

        VAR3=DC3DB*V*t(DC3DB);  

        VAR4=DC4DB*V*t(DC4DB);  

        VAR5=DC5DB*V*t(DC5DB);  

        VAR6=DC6DB*V*t(DC6DB);  

       VAR7=DC7DB*V*t(DC7DB);  

   VAR8=DC8DB*V*t(DC8DB);  

   VAR9=DC9DB*V*t(DC9DB);  

   VAR10=DC10DB*V*t(DC10DB);  

  

 

 

create vardata var { var1 var2 var3 var4 var5 var6 var7 var8 var9 var10 };  

        append;  

 

  * merge variance calculations from proc iml to decomp dataset;  

  data means1 (keep=yw ym pred0 - pred10 var1 - var10);  

    merge means1 vardata;  

 

  * append latest iteration resu lts to all previous iteration results;  

  data means2;  

    set means2 means1;  

  run;  

%end;  

 

%mend;  

 

run ;  

 

* turn off notes because macro generates a lot of information, remove this 

option for debugging program;  

options  nonotes ;  

 

* run simulation -  note that it runs numiterations times because of do loop 

above;  

%simulate ;  

run ;  



 

* calculate contribution estimates from changes in predicted probabilities;  

data  means2;  

  set  means2;  

  cont1=pred0 - pred1;  

  cont2=pred1 - pred2;  

  cont3=pred2 - pred3;  

  cont4=pred3 - pred4;  

  cont5=pred4 - pred5;  

  cont6=pred5 - pred6;  

  cont7=pred6 - pred7;  

  cont8=pred7 - pred8;  

  cont9=pred8 - pred9;  

  cont10=pred9 - pred10;  

  cont11=pred10 - pred11;  

  cont12=pred11 - pred12;  

   

 

* calculate means of decomposition runs;  

proc  means data =means2 noprint ;  

  title2  'Mean Values of Contribution Estimates from Simulations  ( Diabetes ) ' ;  

  var  yw pred0 pred1 - pred10 ym cont1 - cont10 var1 - var10;  

  output  out =meandecomp mean=;  

 

* append the full sample means for ys and calculate percent contributions;  

* dataset now has only one obs for the means;  

data  meandecomp;  

  merge  meandecomp ywdata ymdata;  

  gap=ywfull - ymfull;  

 

  perc1=cont1/gap;  

  perc2=cont2/gap;  

  perc3=cont3/gap;  

  perc4=cont4/gap;  

  perc5=cont5/gap;  

  perc6=cont6/gap;  

  perc7=cont7/gap;  

  perc8=cont8/gap;  

  perc9=cont9/gap;  

  perc10=cont10/gap;  

  

   

  se1=sqrt(var1);  

  se2=sqrt(var2);  

  se3=sqrt(var3);  

  se4=sqrt(var4);  

  se5 =sqrt(var5);  

  se6=sqrt(var6);  

  se7=sqrt(var7);  

  se8=sqrt(var8);  

  se9=sqrt(var9);  

  se10=sqrt(var10);  

  

 

  exp_all=cont1+cont2+cont3+cont4+cont5+cont6+cont7+cont8+cont9+cont10;  

  perc_exp=exp_all/gap;  

 



  label  cont1=&labelgroup1;  

  label  cont2=&labelgroup2;  

  label  cont3=&labelgroup3;  

  label  cont4=&labelgroup4;  

  label  cont5=&labelgroup5;  

  label  cont6=&labelgroup6;  

  label  cont7=&labelgroup7;  

  label  cont8=&labelgroup8;  

  label  cont9=&labelgroup9;  

  label  con t10=&labelgroup10;  

   

 

options  label ;  

 

* format output for final decomposition table;  

* outputs contribution estimates, gap percents and standard errors;  

proc  means data =meandecomp mean;  

  title2  'Final Output for Table -  Means Values of Contribution Estimates for 

Gap Between Whites and Hispanics  ( Diabetes ) ' ;  

  var  ywfull ymfull gap  

 

 cont1 se1 perc1 cont2 se2 perc2 cont3 se3 perc3 cont4 se4 perc4  

      cont5 se5 perc5 cont6 se6 perc6  

      cont7 se7 perc7  cont8 se8 perc8 cont9 se9 perc9 cont10 se10 perc10  

      exp_all perc_exp;  

run ;  

 

 

* run decomposition for all variables;  

proc  means data =white;  

  var  yw wordprob;  

  title2  'Mean Predicted Probability for White Full Sample  ( Diabetes ) ' ;  

proc  means data =minority;  

  var  ym mordprob;  

  title2  'Mean Predicted Probability for Hispanics Full Sample  ( Diabetes ) ' ;  

run ;  

 

quit ;  

 

 

 

/ * * ******************************************************************** /  

* Decomposition analy sis of White s- Blacks  disparities in n onadherence with 

hyper lipidem ia  medication s using Pooled  regress ion c oefficients ;  

 

* specify number of iterations;  

 

%let  numiterations= 100;  

 

* NOTE:POOLED define race variables to be included only in pooled logits;  

%let  r=4;  

%let  racevars=blacka asiana hispa othera;  

 

* specify total number of independent variables, not including race dummies 

above;  

%let  k=12;  

 



* define categories of variables for decomposition;  

%let  group1 = male ;  

%let  group2 = age;  

%let  group3 = marriedfamily;  

%let  group4 = education2;  

%let  group5 = percapita_income;  

%let  group6 = noinsurance;  

%let  group7 = Midwest South West;  

%let  group8 = msa;  

%let  group9 = hpsa;  

%let  group10 = risk_score;  

 

* define short labels for each group of variables for final table output;  

%let  labelgroup1="Gender";  

%let  labelgroup2="Age";  

%let  label group3="Family";  

%let  labelgroup4="Education";  

%let  labelgroup5="Per Capita Income";  

%let  labelgroup6="No Insurance";  

%let  labelgroup7="Region";  

%let  labelgroup8="MSA";  

%let  labelgroup9="HPSA";  

%let  labelgroup10="Risk Adjustment Score Summary";  

 

* rename minority variables;  

%let  mgroup1 = mmale;  

%let  mgroup2 = mage;  

%let  mgroup3 = mmarriedfamily;  

%let  mgroup4 = meducation2;  

%let  mgroup5 = mpercapita_income;  

%let  mgroup6 = mnoinsurance;  

%let  mgroup7 = mMidwest mSouth mWest;  

%let  mgroup8 = mmsa;  

%let  mgroup9 = mhpsa;  

%let  mgroup10 = mrisk_score;  

 

* rename white variables;  

%let  wgroup1 = wmale;  

%let  wgroup2 = wage;  

%let  wgroup3 = wmarriedfamily;  

%let  wgroup4 = weducation2;  

%let  wgroup5 = wpercapita_income;  

%let  wgroup6 = wnoinsurance;  

%let  wgroup7 = wMidwest wSouth wWest;  

%let  wgroup8 = wmsa;  

%let  wgroup9 = whpsa;  

%let  wgroup10 = wrisk_score;  

 

* combine groups;  

%let  vars= &group1 &group2 &group3 &group4 &group5 &group6 &group7 &group8 

&group9 &group10 ;  

%let  mvars= &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 &mgroup7 

&mgroup8 &mgroup9 &mgroup10 ;  

%let  wvars= &wgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 &wgroup7 

&wgroup8 &wgroup9 &wgroup10 ;  

 

 



 

* prepare original data for program;  

data  temp;  

  set  analysis4;  

  mergeobs= 1;  

* define dependent variable;  

  y=z2;  

* delete observations with any missing values for dependent or independent 

variables;  

  if  y= .  or male= .  or age= .  or marriedfamily= .  or education2= .  or 

percapita_income= .  or noinsurance= .  or Midwest= .     or South= .  or West= .  or 

msa=.  or hpsa= .  or risk_score= .  then  delete ;  

  if   include= 1 ;  

 

* NOTE:WEIGHTS set all weights to 1 to run decomposition without sample 

weights;  

  wgt= 1;  

 

* define subset of data for estimating coefficients;  

data  regdata;  

  set  temp ;  

 

* Create title based on sample chosen for data used in regression;  

title  'Whites - Blacks Disparity Decompos ition: Likelihood of Nonadherence to 

Hyperlipidemia Medication -  Pooled Coefficients, 0 Month Lag, 2017' ;  

 

* create minority sample with minority variable names;  

* define which minority group is used;  

data  minority ( keep =ym wgtm &mvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  

  array  mvarsa(&k) &mvars;  

  ym=y;  

  wgtm=wgt;  

  do i= 1 to  &k;  

     mvarsa(i)=varsa(i);  

  end ;  

  if  blacka= 1 then  output ;  

 

* create full white sample with white variable names;  

data  white ( keep =yw wgtw &wvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  

  array  wvarsa(&k) &wvars;  

  yw=y;  

  wgtw=wgt;  

  do i= 1 to  &k;  

     wvarsa(i)=varsa(i);  

  end ;  

  if  wnha=1 then  output ;  

 

 

* calculate means of dependent variables for full sample;  

* these values are used to calculate the total gap in the decomposition;  

proc  means data =minority noprint ;  

  var  ym;  

  weight  wgtm;  



  output  out =ymdata mean=ymfull n=mn;  

proc  means data =white noprin t ;  

  var  yw;  

  weight  wgtw;  

  output  out =ywdata mean=ywfull n=wn;  

 

* define global variables for full white and full minority sample sizes;  

data  ymdata2;  

  set  ymdata;  

  call  symput( 'mobs' , mn);  

data  ywdata2;  

  set  ywdata;  

  call  symput( 'wobs' , wn);  

run ;  

 

 

* estimate logit model to obtain coefficients;  

 

ods  output  GEERCov=quick1 GEEEmpPEst=quick2(keep=parm estimate);  

proc  genmod data =regdata descending ;  

class  ssacounty / param =ref ref =first;  

model  y = &racevars  &vars  

/ dist  = binomial link  = logit;  

repeated  subject =ssacounty/ type =ind ECOVB;  

run ;  

quit ;  

 

 

data  quick2_a;  

set  quick2;  

rowname1= . ;  

if  Parm='Intercept'  then  rowname1= 1;  

if  Parm='blacka'  then  rowname1= 2;  

if  Parm='asiana'  then  rowname1= 3;  

if  Parm='hispa'  then  rowname1= 4;  

if  Parm='othera'  then  rowname1= 5;  

if  Parm='male'  then  rowname1= 6;  

if  Parm='age'  then  rowname1= 7;  

if  Parm='marriedfamily'  then  rowname1= 8;  

if  Parm='education2'  then  rowname1= 9;  

if  Parm='percapita_income'  then  rowname1= 10 ;  

if  Parm='noinsurance'  then  rowname1= 11 ;  

if  Parm='Midwest'  then  rowname1= 12 ;  

if  Parm='South'  then  rowname1= 13 ;  

if  Parm='West'  then  rowname1= 14 ;  

if  Parm='MSA'  then  rowname1= 15 ;  

if  Parm='hpsa'  then  rowname1= 16 ;  

if  Parm='risk_score'  then  rowname1= 17 ;  

keep  rowname1;  

run ;  

 

data  quick1_1;  

set  quick1;  

rowname1= . ;  

if  RowName='Prm1'  then  rowname1= 1;  

if  RowName='Prm2'  then  rowname1= 2;  

if  RowName='Prm3'  then  rowname1= 3;  



if  RowName='Prm4'  then  rowname1= 4;  

if  RowName='Prm5'  then  rowname1= 5;  

if  RowName='Prm6'  then  rowname1= 6;  

if  RowName='Prm7'  then  rowname1= 7;  

if  RowName='Prm8'  then  rowname1= 8;  

if  RowName='Prm9'  then  rowname1= 9;  

if  RowName='Prm10'  then  rowname1= 10 ;  

if  RowName='Prm11'  then  rowname1= 11 ;  

if  RowName='Prm12'  then  rowname1= 12 ;  

if  RowName='Prm13'  then  rowname1= 13 ;  

if  RowName='Prm14'  then  rowname1= 14 ;  

if  RowName='Prm15'  then  rowname1= 15 ;  

if  RowName='Prm16'  then  rowname1= 16 ;  

if  RowName='Prm17'  then  rowname1= 17 ;  

intercept=prm1;  

blacka = prm2;  

asiana = prm3;  

hispa = prm4;  

othera = prm5;  

male = prm6;  

age = prm7;  

marriedfamily = prm8;  

education2 = prm9;  

percapita_income=prm10;  

noinsurance=prm11;  

Midwest=prm12;  

South =prm13;  

West=prm14;  

msa=prm15;  

hpsa=prm16;  

risk_score=prm17;  

drop  RowName prm1- prm17;  

run ;  

 

data  quick1_2;  

merge  quick2_a( in =in1) quick1_1;  

by  rowname1;  

if  in1;  

drop  rowname1;  

run ;  

 

proc  transpose  data =quick2  

               out =quick2_1;  

run ;  

 

data  quick2_2;  

set  quick2_1;  

intercept=col1;  

blacka = col2;  

asiana = col3;  

hispa = col4;  

othera = col5;  

male = col6;  

age = col7;  

marriedfamily = col8;  

education2 = col9;  

percapita_income=col10;  



noinsurance=col11;  

Midwest=col12;  

South =col13;  

West=col14;  

msa=col15;  

hpsa=col16;  

risk_sc ore=col17;  

drop  _name_ col1 - col17;  

run ;  

 

data  orgcoefs;  

set  quick2_2 quick1_2;  

run ;  

 

 

* remove race dummies from coefficient dataset;  

data  coefs ( drop =&racevars  /*_link_ _type_ _status_ _name_ _lnlike_*/ );  

  set  orgcoefs;  

  mergeobs= 1;  

  if  _n_= 1;  /* coefs are in first row */  

 

* calculate predicted probabilities for both samples;  

data  white;  

  merge  white coefs;  

  by  mergeobs;  

  array  coefsa(&k) &vars;  

  array  wvarsa(&k) &wvars;  

  xbeta=intercept;  

  do i= 1 to  &k;  

     xbeta=xbeta+wvarsa(i)*coefsa(i);  

  end ;  

  wordprob=exp(xbeta)/( 1+exp(xbeta));  

 

data  minority;  

  merge  minority coefs;  

  by  mergeobs;  

  array  coefsa(&k) &vars;  

  array  mvarsa(&k) &mvars;  

  xbeta=intercept;  

  do i= 1 to  &k;  

     xbeta=xbeta+mvarsa(i)*coefsa(i);  

  end ;      

  mordprob=exp(xbeta)/( 1+exp(xbeta));  

 

 

* create empty starting dataset for iterations;  

data  means2;  

  set  _null_ ;  

 

* create macro for iterations;  

%macro simulate ;  

 

%do i= 1 %to &numiterations;  

 

  * create random subsample of whites with same sample size as minorities;  

  proc surveyselect data=white method=pps_wr rep= 1 sampsize=&mobs seed=&i  

       out=white1 outhits noprint;  



    size wgtw;  

 

  * randomly order white subsample prior to matching;  

  data white2;  

    set white1;  

    random1=ranuni(&i);  

  proc sort data=white2;  

    by random1;  

 

  * create random subsample of blacks with same sample size as minorities;  

  proc surveyselect data=minority method=pps_wr rep= 1 sampsize=&mobs seed=&i  

       out=minority1 outhits noprint;  

    size wgtm;  

 

  * merge datasets together for matching, random matching;  

  data combined;  

    merge white2 minority1;  

 

  * calculate decomposition components;  

  data combined;  

    set combined;  

    one= 1;  

    array c oefsa(&k) &vars;  

    * define distribution switches as arrays;  

   

    array x0a(&k)  &wgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x1a(&k)  &mgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgro up7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x2a(&k)  &mgroup1 &mgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x3a(&k)  &mgroup1 &mgroup2 &mgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x4a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x5a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x6a(&k)  &mgroup1 &m group2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

 array x7a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

 array x8a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgr oup6 

&mgroup7 &mgroup8 &wgroup9 &wgroup10 ;  

 array x9a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &mgroup9 &wgroup10 ;  

 array x10a(&k) &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &mgroup9 &mgrou p10 ;  

  

 

 xb0=intercept;  

      xb1=intercept;  

      xb2=intercept;  

      xb3=intercept;  

      xb4=intercept;  

      xb5=intercept;  

      xb6=intercept;  

 xb7=intercept;  



 xb8=intercept;  

 xb9=intercept;  

 xb10=intercept;  

  

 

    * perform white to black variable distribution switches;  

    

 

 do i= 1 to &k;  

       xb0=xb0+x0a(i)*coefsa(i);  

       xb1=xb1+x1a(i)*coefsa(i);  

       xb2=xb2+x2a(i)*coefsa(i);  

       xb3=xb3+x3a(i)*coefsa(i);  

       xb4=xb4+x4a(i)*coefsa(i);  

       xb5=xb5+x5a(i)*coefsa(i);  

       xb6=xb6+x6a(i)*coefsa(i);  

  xb7=xb7+x7a(i)*coefsa(i);  

  xb8=xb8+x8a(i)*coefsa(i);  

  xb9=xb9+x9a(i)*coefsa(i);  

  xb1 0=xb10+x10a(i)*coefsa(i);  

  

    end;  

 

    * calculate various predicted probabilities;  

 * NOTE:PROBIT update for normal distribution;  

 

 pred0=exp(xb0)/( 1+exp(xb0));  

      pred1=exp(xb1)/( 1+exp(xb1));  

      pred2=exp(xb2)/( 1+exp(xb2));  

      pred3=exp(xb3)/( 1+exp(xb3));  

      pred4=exp(xb4)/( 1+exp(xb4));  

      pred5=exp(xb5)/( 1+exp(xb5));  

      pred6=exp(xb6)/( 1+exp(xb6));  

 pred7=exp(xb7)/( 1+exp(xb7));  

 pred8=exp(xb8)/( 1+exp(xb8));  

 pred9=exp(xb9)/( 1+exp(xb9));  

 pred10=exp(xb10)/( 1+exp(xb10));  

  

 

    * calculate various pdfs for standard error calculations;  

  

 

 fhat0=pred0*( 1- pred0);  

      fhat1=pred1*( 1- pred1) ;  

      fhat2=pred2*( 1- pred2);  

      fhat3=pred3*( 1- pred3);  

      fhat4=pred4*( 1- pred4);  

      fhat5=pred5*( 1- pred5);  

      fhat6=pred6*( 1- pred6);  

 fhat7=pred7*( 1- pred7);  

 fhat8=pred8*( 1- pred8);  

 fhat9=pred9*( 1- pred9);  

 fhat10=pred10*( 1- pred10);  

  

 

    * create intercept component to derivatives;  

 



 dc1db0=fhat0*one - fhat1*one;  

      dc2db0=fhat1*one - fhat2*one;  

      dc3db0=fhat2*one - fhat3*one;  

      dc4db0=fhat3*one - fhat4*one;  

      dc5db0=fhat4*one - fhat5*one;  

      dc6db0=fhat5*one - fhat6*one;  

 dc7db0=fhat6*one - fhat7*one;  

 dc8db0=fhat7*one - fhat8*one;  

 dc9db0=fhat8*one - fhat9*one;  

 dc10db0=fhat9*one - fhat10*one;  

  

 

    * calculate contribution derivatives (delta method);  

 

 array dc1dba(&k) dc1db1 - dc1db&k;  

      array dc2dba(&k) dc2db1 - dc2db&k;  

      array dc3dba(&k) dc3db1 - dc3db&k;  

      array dc4dba(&k) dc4db1 - dc4db&k;  

      array dc5dba(&k) dc5db1 - dc5db&k;  

      array dc6dba(&k) dc6db1 - dc6db&k;  

 array dc7dba(&k) dc7db1 - dc7db&k;  

 array dc8dba(&k) dc8db1 - dc8db&k;  

 array dc9dba(&k) dc9db1 - dc9db&k;  

 array dc10dba(&k) dc10db1 - dc10db&k;  

  

 

 

    * create other variable components to derivatives;  

 

  do i= 1 to &k;  

     dc1dba(i)=fhat0*x0a(i) - fhat1*x1a(i) ;  

     dc2dba(i)=fhat1*x1a(i) - fhat2*x2a(i);  

     dc3dba(i)=fhat2*x2a(i) - fhat3*x3a(i);  

     dc4dba(i)=fhat3*x3a(i) - fhat4*x4a(i);  

     dc5dba(i)=fhat4*x4a(i) - fhat5*x5a(i);  

     dc6dba(i)=fhat5*x5a(i) - fhat6*x6a(i);  

     dc7dba(i)=fhat6*x6a(i) - fhat7*x7a(i);  

     dc8 dba(i)=fhat7*x7a(i) - fhat8*x8a(i);  

     dc9dba(i)=fhat8*x8a(i) - fhat9*x9a(i);  

     dc10dba(i)=fhat9*x9a(i) - fhat10*x10a(i);  

  

   end;  

 

 

  *****************************;  

  * calculate standard errors *;  

  ****************** ***********;  

 

  * clean up coefficient/covariance dataset;  

  data covar (drop=&racevars );  

    set orgcoefs;  

    * delete coefs and rows associated with racevars;  

    if _n_= 1 or ( 3<=_n_<=(&r+ 2)) then delete;  

 

  * calculate decomposition estimates to save and use for variance 

calculations;  

 



 

 

 proc means data=combined noprint;  

        var yw ym pred0 - pred10  

        dc1db0 dc1db1 - dc1db&k  

        dc2db0 dc2db1 - dc2db&k  

        dc3db0 dc3db1 - dc3db&k  

        dc4db0 dc4db1 - dc4db&k  

        dc5db0 dc5db1 - dc5db&k  

        dc6db0 dc6db1 - dc6db&k  

   dc7db0 dc7db1 - dc7db&k  

   dc8db0 dc8db1 - dc8db&k  

   dc9db0 dc9db1 - dc9db&k  

   dc10db0 dc10db1 - dc10db&k ;  

    output out=means1 mean=;  

 

  * crea te separate datasets to read into proc iml;  

 

      

 

   data cont1 (keep=dc1db0 dc1db1 - dc1db&k)  

           cont2 (keep=dc2db0 dc2db1 - dc2db&k)  

           cont3 (keep=dc3db0 dc3db1 - dc3db&k)  

           cont4 (keep=dc4db0 dc4db1 - dc4db&k)  

           cont5 (keep=dc5db0 dc5db1 - dc5db&k)  

           cont6 (keep=dc6db0 dc6db1 - dc6db&k)  

         cont7 (keep=dc7db0 dc 7db1 - dc7db&k)  

      cont8 (keep=dc8db0 dc8db1 - dc8db&k)  

      cont9 (keep=dc9db0 dc9db1 - dc9db&k)  

      cont10 (keep=dc10db0 dc10db1 - dc10db&k) ;  

        set means1;  

 

   proc iml;  

        use covar;  

        read all  var _num_ into V;  

        use cont1;  

        read all var _num_ into DC1DB;  

        use cont2;  

        read all var _num_ into DC2DB;  

        use cont3;  

        read all var _num_ into DC3DB;  

        use cont4;  

        read all var _num_ into DC4DB;  

        use cont5;  

        read all var _num_ into DC5DB;  

        use cont6;  

        read all var _num_ into DC6DB;  

  use cont7;  

        read all var _num_ into DC7DB;  

  use cont8;  

        read all var _num_ into DC8DB;  

  use cont9;  

        read all var _num_ into DC9DB;  

  use cont10;  

        read all var _num_ into DC10DB;  

   

 



      * calculate standard error;  

         

 

            VAR1=DC1DB*V*t(DC1DB);  

            VAR2=DC2DB*V*t(DC2DB);  

            VAR3=DC3DB*V*t(DC3DB);  

            VAR4=DC4DB*V*t(DC4DB);  

            VAR5=DC5DB*V*t(DC5DB);  

            VAR6=DC6DB*V*t(DC6DB);  

  VAR7=DC7DB*V*t(DC7DB);  

  VAR8=DC8DB*V*t(DC8DB);  

  VAR9=DC9DB*V*t(DC9DB);  

  VAR10=DC10DB*V*t(DC10DB);  

   

 

 

create vardata var {var1 var2 var3 var4 var5 var6 var7 var8 var9 var10 };  

        append;  

 

  * merge variance calculations from proc iml to decomp dataset;  

  data means1 (keep=yw ym pred0 - pred10 var1 - var10);  

    merge means1 vardata;  

 

  * append latest iteration results to all previous iteration results;  

  data means2;  

    set means2 means1;  

  run;  

%end;  

 

%mend;  

 

run ;  

 

* turn off notes because macro generates  a lot of information, remove this 

option for debugging program;  

options  nonotes ;  

 

* run simulation -  note that it runs numiterations times because of do loop 

above;  

%simulate ;  

run ;  

 

* calculate contribution estimates from changes in predicted probabilities;  

data  means2;  

  set  means2;  

  cont1=pred0 - pred1;  

  cont2=pred1 - pred2;  

  cont3=pred2 - pred3;  

  cont4=pred3 - pred4;  

  cont5=pred4 - pred5;  

  cont6=pred5 - pred6;  

  cont7=pred6 - pred7;  

  cont8=pred7 - pred8;  

  cont9=pred8 - pred9;  

  cont10=pred9 - pred10;  

  cont11=pred10 - pred11;  

  cont12=pred11 - pred12;  



   

 

* calculate means of decomposition runs;  

proc  means data =means2 noprint ;  

  title2  'Mean Values o f Contribution Estimates from Simulations  

( Hyperlipidemia ) ' ;  

  var  yw pred0 pred1 - pred10 ym cont1 - cont10 var1 - var10;  

  output  out =meandecomp mean=;  

 

* append the full sample means for ys and calculate percent contributions;  

* dataset now has only one obs for the means;  

data  meandecomp;  

  merge  meandecomp ywdata ymdata;  

  gap=ywfull - ymfull;  

 

  perc1=cont1/gap;  

  perc2=cont2/gap;  

  perc3=cont3/gap;  

  perc4=cont4/gap;  

  perc5=cont5/gap;  

  perc6=cont6/gap;  

  perc7=cont7/gap;  

  perc8=cont8/gap;  

  perc9=cont9/gap;  

  perc10=cont10/gap;  

   

   

  se1=sqrt(var1);  

  se2=sqrt(var2);  

  se3=sqrt(var3);  

  se4=sqrt(var4);  

  se5=sqrt(var5);  

  se6= sqrt(var6);  

  se7=sqrt(var7);  

  se8=sqrt(var8);  

  se9=sqrt(var9);  

  se10=sqrt(var10);  

   

 

  exp_all=cont1+cont2+cont3+cont4+cont5+cont6+cont7+cont8+cont9+cont10;  

  perc_exp=exp_all/gap;  

 

  label  cont1=&labelgroup1;  

  label  cont2=&labelgro up2;  

  label  cont3=&labelgroup3;  

  label  cont4=&labelgroup4;  

  label  cont5=&labelgroup5;  

  label  cont6=&labelgroup6;  

  label  cont7=&labelgroup7;  

  label  cont8=&labelgroup8;  

  label  cont9=&labelgroup9;  

  label  cont10=&labelgroup10;  

   

 

options  label ;  

 

* format output for final decomposition table;  



* outputs contribution estimates, gap percents and standard errors;  

proc  means data =meandecomp mean;  

  title2  'Final Output for Table -  Means Values of Contribution Estimates for 

Gap Between Whites and Blacks  ( Hyperlipidemia ) ' ;  

  var  ywfull ymfull gap  

 

   cont1 se1 perc1 cont2 se2 perc2 cont3 se3 perc3 cont4 se4 perc4  

      cont5 se5 perc5 cont6 se6 perc6  

      cont7 se7 perc7 co nt8 se8 perc8 cont9 se9 perc9 cont10 se10 perc10  

      exp_all perc_exp;  

run ;  

 

 

* run decomposition for all variables;  

proc  means data =white;  

  var  yw wordprob;  

  title2  'Mean Predicted Probability for White Full Sample  ( Hyperlipidemia ) ' ;  

proc  means data =minority;  

 var  ym mordprob;  

 title2  'Mean Predicted Probability for Blacks Full Sample  ( Hyperlipidemia ) ' ;  

run ;  

 

quit ;  

 

 

/ * * ******************************************************************** /  

* Decomposition analy sis of White s- Hispanics  disparities in n onadherence with 

hyper lipidem ia  medication s using Pooled  regress ion c oefficients ;  

 

* specify number of iterations;  

%let  numiterations= 100;  

 

* NOTE:POOLED define race variables to be included only in pooled logits;  

%let  r=4;  

%let  racevars=blacka asiana hispa othera;  

 

* specify total number of independent variables, not including race dummies 

above;  

%let  k=12;  

 

* define categories of variables for decomposition;  

%let  group1 = male ;  

%let  group2 = age;  

%let  group3 = marriedfamily;  

%let  group4 = education2;  

%let  group5 = percapita_income;  

%let  group6 = noinsurance;  

%let  group7 = Midwest South West;  

%let  group8 = msa;  

%let  group9 = hpsa;  

%let  group10 = risk_score;  

* define short labels for each group of variables for final table output;  

%let  labelgroup1="Gender";  

%let  labelgroup2="Age";  

%let  labelgroup3="Family";  

%let  labelgroup4="Education";  

%let  labelgroup5="Per Capita Income";  



%let  labelgroup6="No Insurance";  

%le t  labelgroup7="Region";  

%let  labelgroup8="MSA";  

%let  labelgroup9="HPSA";  

%let  labelgroup10="Risk Adjustment Score Summary";  

 

* rename minority variables;  

%let  mgroup1 = mmale;  

%let  mgroup2 = mage;  

%let  mgroup3 = mmarriedfamily;  

%let  mgroup4 = meducation2;  

%let  mgroup5 = mpercapita_income;  

%let  mgroup6 = mnoinsurance;  

%let  mgroup7 = mMidwest mSouth mWest;  

%let  mgroup8 = mmsa;  

%let  mgroup9 = mhpsa;  

%let  mgroup10 = mrisk_score;  

 

* rename white variables;  

%let  wgroup1 = wmale;  

%let  wgroup2 = wage;  

%let  wgroup3 = wmarriedfamily;  

%let  wgroup4 = weducation2;  

%let  wgroup5 = wpercapita_income;  

%let  wgroup6 = wnoinsurance;  

%let  wgroup7 = wMidwest wSouth wWest;  

%let  wgroup8 = wmsa;  

%let  wgroup9 = whpsa;  

%let  wgroup10 = wrisk_score;  

 

* combine groups;  

%let  vars= &group1 &group2 &group3 &group4 &group5 &group6 &group7 &group8 

&group9 &group10 ;  

%let  mvars = &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 &mgroup7 

&mgroup8 &mgroup9 &mgroup10 ;  

%let  wvars= &wgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 &wgroup7 

&wgroup8 &wgroup9 &wgroup10 ;  

 

 

 

* prepare original data for program;  

data  temp;  

  set  analysis4;  

  mergeobs= 1;  

* define dependent variable;  

  y=z2;  

* delete observations with any missing values for dependent or independent 

variables;  

  if  y= .  or male= .  or age= .  or marriedfamily= .  or education2= .  or 

percapita_income= .  or noinsurance= .  or Midwest= .     or South= .  or West= .  or 

msa=.  or hpsa= .  or risk_score= .  then  delete ;  

  if   include= 1 ;  

* NOTE:WEIGHTS set all weights to 1 to run decomposition without sample 

weights;  

  wgt= 1;  

 

* define subset of data for estimating coefficients;  



data  regdata;  

  set  temp;  

 

* Create title based on sample chosen for data used in regression;  

title  'Whites - Hispanics Disparity Decom position: Likelihood of Nonadherence 

to Hyperlipidemia Medication -  Pooled Coefficients, 0 Month Lag, 2017' ;  

 

* create minority sample with minority variable names;  

* define which minority group is used;  

data  minority ( keep =ym wgtm &mvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  

  array  mvarsa(&k) &mvars;  

  ym=y;  

  wgtm=wgt;  

  do i= 1 to  &k;  

     mvarsa(i)=varsa(i);  

  end ;  

  if  hispa= 1 then  output ;  

 

* create full white sample with white variable names;  

data  white ( keep =yw wgtw &wvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  

  array  wvarsa(&k) &wvars;  

  yw=y;  

  wgtw=wgt;  

  do i= 1 to  &k;  

     wvarsa(i)=varsa(i);  

  end ;  

  if  wnha=1 then  output ;  

 

 

* calculate means of dependent variables for full sample;  

* these values are used to calculate the total gap in the decomposition;  

proc  means data =minority noprint ;  

  var  ym;  

  weight  wgtm;  

  output  out =ymdata mean=ymfull n=mn;  

proc  means data =white noprint ;  

  var  yw;  

  weight  wgtw;  

  output  out =ywdata mean=ywfull n=wn;  

 

* define global variables for full white and full minority sample sizes;  

data  ymdata2;  

  set  ymdata;  

  call  symput( 'mobs' , mn);  

data  ywdata2;  

  set  ywdata;  

  call  symput( 'wobs' , wn);  

run ;  

 

 

* estimate logit model to obtain coefficients;  

 

ods  output  GEERCov=quick1 GEEEmpPEst=quick2(keep=parm estimate);  



proc  genmod data =regdata descending ;  

class  ssacounty / param =ref ref =first;  

model  y = &racevars  &vars  

/ dist  = binomial link  = logit;  

repeated  subject =ssacounty/ type =ind ECOVB;  

run ;  

quit ;  

 

data  quick2_a;  

set  quick2;  

rowname1= . ;  

if  Parm='Intercept'  then  rowname1= 1;  

if  Parm='blacka'  then  rowname1= 2;  

if  Parm='asiana'  then  rowname1= 3;  

if  Parm='hispa'  then  rowname1= 4;  

if  Parm='othera'  then  rowname1= 5;  

if  Parm='male'  then  rowname1= 6;  

if  Parm='age'  then  rowname1= 7;  

if  Parm='marriedfamily'  then  rowname1= 8;  

if  Parm='education2'  then  rowname1= 9;  

if  Parm='percapita_income'  then  rowname1= 10 ;  

if  Parm='noinsurance'  then  rowname1= 11 ;  

if  Parm='Midwest'  then  rowname1= 12 ;  

if  Parm='South'  then  rowname1= 13 ;  

if  Parm='West'  then  rowname1= 14 ;  

if  Parm='MSA'  then  rowname1= 15 ;  

if  Parm='hpsa'  then  rowname1= 16 ;  

if  Parm='risk_score'  then  rowname1= 17 ;  

keep  rowname1;  

run ;  

 

data  quick1_1;  

set  quick1;  

rowname1= . ;  

if  RowName='Prm1'  then  rowname1= 1;  

if  RowName='Prm2'  then  rowname1= 2;  

if  RowName='Prm3'  then  rowname1= 3;  

if  RowName='Prm4'  then  rowname1= 4;  

if  RowName='Prm5'  then  rowname1= 5;  

if  RowName='Prm6'  then  rowname1= 6;  

if  RowName='Prm7'  then  rowname1= 7;  

if  RowName='Prm8'  then  rowname1= 8;  

if  RowName='Prm9'  then  rowname1= 9;  

if  RowName='Prm10'  then  rowname1= 10 ;  

if  RowName='Prm11'  then  rowname1= 11 ;  

if  RowName='Prm12'  then  rowname1= 12 ;  

if  RowName='Prm13'  then  rowname1= 13 ;  

if  RowName='Prm14'  then  rowname1= 14 ;  

if  RowName='Prm15'  then  rowname1= 15 ;  

if  RowName='Prm16'  then  rowname1= 16 ;  

if  RowName='Prm17'  then  rowname1= 17 ;  

intercept=prm1;  

blacka = prm2;  

asiana = prm3;  

hispa = prm4;  

othera = prm5;  

male = prm6;  



age = prm7;  

marriedfamily = prm8;  

education2 = prm9;  

percapita_income=prm10;  

noinsurance=prm11;  

Midwest=prm12;  

South =prm13;  

West=prm14;  

msa=prm15;  

hpsa=prm16;  

risk_score=prm17;  

drop  RowName prm1- prm17;  

run ;  

 

data  quick1_2;  

merge  quick2_a( in =in1) quick1_1;  

by  rowname1;  

if  in1;  

drop  rowname1;  

run ;  

 

proc  transpose  data =quick2  

               out =quick2_1;  

run ;  

 

data  quick2_2;  

set  quick2_1;  

intercept=col1;  

blacka = col2;  

asiana = col3;  

hispa = col4;  

othera = col5;  

male = col6;  

age = col7;  

marriedfamily = col8;  

education2 = col9;  

percapita_income=col10;  

noinsurance=col11;  

Midwest=col12;  

South =col13;  

West=col14;  

msa=col15;  

hpsa=col16;  

risk_score=col17;  

drop  _name_ col1 - col17;  

run ;  

 

data  orgcoefs;  

set  quick2_2 quick1_2;  

run ;  

 

 

* remove race dummies from coefficient dataset;  

data  coefs ( drop =&racevars  /*_link_ _type_ _status_ _name_ _lnlike_*/ );  

  set  orgcoefs;  

  mergeobs= 1;  

  if  _n_= 1;  /* coefs are in first row */  



 

* calculate predicted probabilities for both samples;  

data  white;  

  merge  white coefs;  

  by  mergeobs;  

  array  coefsa(&k) &vars;  

  array  wvarsa(&k) &wvars;  

  xbeta=intercept;  

  do i= 1 to  &k;  

     xbeta=xbeta+wvarsa(i)*coefsa(i);  

  end ;  

  wordprob=exp(xbeta)/( 1+exp(xbeta));  

   

 

data  minority;  

  merge  minority coefs;  

  by  mergeobs;  

  array  coefsa(&k) &vars;  

  array  mvarsa(&k) &mvars;  

  xbeta=intercept;  

  do i= 1 to  &k;  

     xbeta=xbeta+mvarsa(i)*coefsa(i);  

  end ;      

  mordprob=exp(xbeta)/( 1+exp(xbeta));  

   

 

 

* create empty starting dataset for iterations;  

data  means2;  

  set  _null_ ;  

 

* create macro for iterations;  

%macro simulate ;  

 

%do i= 1 %to &numiterations;  

 

  * create random subsample of whites with same sample size as minorities;  

  proc surveyselect data=white method=pps_wr rep= 1 sampsize=&mobs seed=&i  

       out=white1 outhits noprint;  

    size wgtw;  

 

  * randomly order white subsample prior to matching;  

  data white2;  

    set white1;  

    random1=ranuni(&i);  

  proc sort data=white2;  

    by random1;  

 

  * create random subsample of blacks with same sample size as minorities;  

  proc surveyselect data=minority method=pps_wr rep= 1 sampsize=&mobs seed=&i  

       out=minority1 outhits noprint;  

    size wgtm;  

 

  * merge datasets together for matching, random matching;  

  data combined;  

    merge white2 minority1;  

 



  * calculate decomposition components;  

  data combined;  

    set combined;  

    one= 1;  

    array coefsa(&k) &vars;  

    * define distribution switches as arrays;  

   

    array x0a(&k)  &wgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x1a(&k)  &mgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wg roup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x2a(&k)  &mgroup1 &mgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x3a(&k)  &mgroup1 &mgroup2 &mgroup3 &wgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9  &wgroup10 ;  

    array x4a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &wgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x5a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &wgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

    array x6a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&wgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

 array x7a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &wgroup8 &wgroup9 &wgroup10 ;  

 array x8a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &m group5 &mgroup6 

&mgroup7 &mgroup8 &wgroup9 &wgroup10 ;  

 array x9a(&k)  &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &mgroup9 &wgroup10 ;  

 array x10a(&k) &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &mgr oup9 &mgroup10 ;  

 *array x11a(&k) &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 

&mgroup7 &mgroup8 &mgroup9 &mgroup10 &mgroup11;  

 

 xb0=intercept;  

      xb1=intercept;  

      xb2=intercept;  

      xb3=intercept;  

      xb4=intercept;  

      xb5=intercept;  

      xb6=intercept;  

 xb7=intercept;  

 xb8=intercept;  

 xb9=intercept;  

 xb10=intercept;  

  

 

    * perform white to black variable distribution switches;  

    

 

 do i= 1 to &k;  

       xb0=xb0+x0a(i)*coefsa(i);  

       xb1=xb1+x1a(i)*coefsa(i);  

       xb2=xb2+x2a(i)*coefsa(i);  

       xb3=xb3+x3a(i)*coefsa(i);  

       xb4=xb4+x4a(i)*coefsa(i);  

       xb5=xb5+x5a(i)*coefsa(i);  

       xb6=xb6+x6a(i)*coefsa(i);  

  xb7=xb7+x7a(i)*coefsa(i);  



  xb8=xb8+x8a(i)*coefsa(i);  

  xb9=xb9+x9a(i)*coefsa(i);  

  xb1 0=xb10+x10a(i)*coefsa(i);  

   

    end;  

 

    * calculate various predicted probabilities;  

 * NOTE:PROBIT update for normal distribution;  

 

 pred0=exp(xb0)/( 1+exp(xb0));  

      pred1=exp(xb1)/( 1+exp(xb1));  

      pred2=exp(xb2)/( 1+exp(xb2));  

      pred3=exp(xb3)/( 1+exp(xb3));  

      pred4=exp(xb4)/( 1+exp(xb4));  

      pred5=exp(xb5)/( 1+exp(xb5));  

      pred6=exp(xb6)/( 1+exp(xb6));  

 pred7=exp(xb7)/( 1+exp(xb7));  

 pred8=exp(xb8)/( 1+exp(xb8));  

 pred9=exp(xb9)/( 1+exp(xb9));  

 pred10=exp(xb10)/( 1+exp(xb10));  

  

 

    * calculate various pdfs for standard error calculations;  

  

 

 fhat0=pred0*( 1- pred0);  

      fhat1=pred1*( 1- pred1) ;  

      fhat2=pred2*( 1- pred2);  

      fhat3=pred3*( 1- pred3);  

      fhat4=pred4*( 1- pred4);  

      fhat5=pred5*( 1- pred5);  

      fhat6=pred6*( 1- pred6);  

 fhat7=pred7*( 1- pred7);  

 fhat8=pred8*( 1- pred8);  

 fhat9=pred9*( 1- pred9);  

 fhat10=pred10*( 1- pred10);  

  

 

    * create intercept component to derivatives;  

 

 dc1db0=fhat0*one - fhat1*one;  

      dc2db0=fhat1*one - fhat2*one;  

      dc3db0=fhat2*one - fhat3*one;  

      dc4db0=fhat3*one - fhat4*one;  

      dc5db0=fhat4*one - fhat5*one;  

      dc6db0=fhat5*one - fhat6*one;  

 dc7db0=fhat6*one - fhat7*one;  

 dc8db0=fhat7*one - fhat8*one;  

 dc9db0=fhat8*one - fhat9*one;  

 dc10db0=fhat9*one - fhat10*one;  

  

 

    * calculate contribution derivatives (delta method);  

 

 array dc1dba( &k) dc1db1 - dc1db&k;  

      array dc2dba(&k) dc2db1 - dc2db&k;  

      array dc3dba(&k) dc3db1 - dc3db&k;  



      array dc4dba(&k) dc4db1 - dc4db&k;  

      array dc5dba(&k) dc5db1 - dc5db&k;  

      array dc6dba(&k) dc6db1 - dc6db&k;  

 array dc7dba(&k) dc7db1 - dc7db&k;  

 array dc8dba(&k)  dc8db1 - dc8db&k;  

 array dc9dba(&k) dc9db1 - dc9db&k;  

 array dc10dba(&k) dc10db1 - dc10db&k;  

  

 

 

    * create other variable components to derivatives;  

 

  do i= 1 to &k;  

       dc1dba(i)=fhat0*x0a(i) - fhat1*x1a(i);  

       dc2dba(i)=fhat1*x1a(i) - fhat2*x2a(i);  

       dc3dba(i)=fhat2*x2a(i) - fhat3*x3a(i);  

       dc4dba(i)=fhat3*x3a(i) - fhat4*x4a(i);  

       dc5dba(i)=fhat4*x4a(i) - fhat5*x5a(i);  

       dc6dba(i)=fhat5*x5a(i) - fhat6*x6a(i);  

  dc 7dba(i)=fhat6*x6a(i) - fhat7*x7a(i);  

  dc8dba(i)=fhat7*x7a(i) - fhat8*x8a(i);  

  dc9dba(i)=fhat8*x8a(i) - fhat9*x9a(i);  

  dc10dba(i)=fhat9*x9a(i) - fhat10*x10a(i);  

  

   end;  

 

 

  *****************************;  

  * calculate  standard errors *;  

  *****************************;  

 

  * clean up coefficient/covariance dataset;  

  data covar (drop=&racevars );  

    set orgcoefs;  

    * delete coefs and rows associated with racevars;  

    if _n_= 1 or ( 3<=_n_<=(&r+ 2)) then delete;  

 

  * calculate decomposition estimates to save and use for variance 

calculations;  

 

 

 

 proc means data=combined noprint;  

        var yw ym pred0 - pred10  

        dc1db0 dc1db1 - dc1db&k  

        dc2db0 dc2db1 - dc2db&k  

        dc3db0 dc3db1 - dc3db&k  

        dc4db0 dc4db1 - dc4db&k  

        dc5db0 dc5db1 - dc5db&k  

        dc6db0 dc6db1 - dc6db&k  

   dc7db0 dc7db1 - dc7db&k  

   dc8db0 dc8db1 - dc8db&k  

   dc9db0 dc9db1 - dc9db&k  

   dc10db0 dc10db1 - dc10db&k  

 ;  

    output out=means1 mean=;  

 



  * create separate datasets to read into proc iml;  

      

 

   data cont1 (keep=dc1db0 dc1db1 - dc1db&k)  

           cont2 (keep=dc2db0 dc2db1 - dc2db&k)  

           cont3 (keep=dc3db0 dc3db1 - dc3db&k)  

           cont4 (keep=dc4db0 dc4db1 - dc4db&k)  

           cont5 (keep=dc5db0 dc5db1 - dc5db&k)  

           cont6 (keep=dc6db0 dc6db1 - dc6db&k)  

         cont7 (keep=dc7db0 dc7db1 - dc7db&k)  

      cont8 (keep=dc8db0 dc8db1 - dc8db&k)  

      cont9 (keep=dc9db0 dc9db1 - dc9db&k)  

      cont10 (keep=dc10db0 dc10db1 - dc10db&k) ;  

        set means1;  

 

   proc iml;  

        use covar;  

        read all var _num_ into V;  

        use cont1;  

        read all var _num_ into DC1DB;  

        use cont2;  

        read all var _num_ into DC2DB;  

        use cont3;  

        read all var _num_ into DC3DB;  

        use cont4;  

        read all var _num_ into DC4DB;  

        use cont5;  

        read all var _num_ into DC5DB;  

        use cont6;  

        read all var _num_ into DC6DB;  

  use cont7;  

        read a ll var _num_ into DC7DB;  

  use cont8;  

        read all var _num_ into DC8DB;  

  use cont9;  

        read all var _num_ into DC9DB;  

  use cont10;  

        read all var _num_ into DC10DB;  

   

 

      * calculate standard error;  

         

 

            VAR1=DC1DB*V*t(DC1DB);  

            VAR2=DC2DB*V*t(DC2DB);  

            VAR3=DC3DB*V*t(DC3DB);  

            VAR4=DC4DB*V*t(DC4DB);  

            VAR5=DC5DB*V*t(DC5DB);  

            VAR6=DC6DB*V*t( DC6DB);  

  VAR7=DC7DB*V*t(DC7DB);  

  VAR8=DC8DB*V*t(DC8DB);  

  VAR9=DC9DB*V*t(DC9DB);  

  VAR10=DC10DB*V*t(DC10DB);  

   

 

 

create vardata var {var1 var2 var3 var4 var5 var6 var7 var8 var9 var10 };  



        append;  

 

  * merge va riance calculations from proc iml to decomp dataset;  

  data means1 (keep=yw ym pred0 - pred10 var1 - var10);  

    merge means1 vardata;  

 

  * append latest iteration results to all previous iteration results;  

  data means2;  

    set means2 means1;  

  run;  

%end;  

 

%mend;  

 

run ;  

 

* turn off notes because macro generates a lot of information, remove this 

option for debugging program;  

options  nonotes ;  

 

* run simulation -  note that it runs numiterations times because of do loop 

above;  

%simulate ;  

run ;  

 

* calculate contribution estimates from changes in predicted probabilities;  

data  means2;  

  set  means2;  

  cont1=pred0 - pred1;  

  cont2=pred1 - pred2;  

  cont3= pred2 - pred3;  

  cont4=pred3 - pred4;  

  cont5=pred4 - pred5;  

  cont6=pred5 - pred6;  

  cont7=pred6 - pred7;  

  cont8=pred7 - pred8;  

  cont9=pred8 - pred9;  

  cont10=pred9 - pred10;  

  cont11=pred10 - pred11;  

  cont12=pred11 - pred12;  

   

 

* calculate means of decomposition runs;  

proc  means data =means2 noprint ;  

  title2  'Mean Values of Contribution Estimates from Simulations  

( Hyperlipidemia ) ' ;  

  var  yw pred0 pred1 - pred10 ym cont1 - cont10 var1 - var10;  

  output  out =meandecomp mean=;  

 

* append the full sample means for ys and calculate percent contributions;  

* dataset now has only one obs for the means;  

data  meandecomp;  

  merge  meandecomp ywdata ymdata;  

  gap=ywfull - ymfull;  

 

  perc1=cont1/gap;  

  perc2=cont2/gap;  



  perc3=cont3/gap;  

  per c4=cont4/gap;  

  perc5=cont5/gap;  

  perc6=cont6/gap;  

  perc7=cont7/gap;  

  perc8=cont8/gap;  

  perc9=cont9/gap;  

  perc10=cont10/gap;  

   

   

  se1=sqrt(var1);  

  se2=sqrt(var2);  

  se3=sqrt(var3);  

  se4=sqrt(var4);  

  se5=sqrt(var5);  

  se6=sqrt(var6);  

  se7=sqrt(var7);  

  se8=sqrt(var8);  

  se9=sqrt(var9);  

  se10=sqrt(var10);  

   

 

  exp_all=cont1+cont2+cont3+cont4+cont5+cont6+cont7+cont8+cont9+cont10;  

  perc_exp=exp_all/gap;  

 

  label  cont1=&labelgroup1;  

  label  cont2=&labelgroup2;  

  label  cont3=&labelgroup3;  

  label  cont4=&labelgroup4;  

  label  cont5=&labelgroup5;  

  label  cont6=&labelgroup6;  

  label  cont7=&labelgroup7;  

  label  cont8=&labelgroup8;  

  label  cont9=&labelgroup9;  

  label  cont10=&labelgroup10;  

  

 

options  label ;  

 

* format output for final decomposition table;  

* outputs contribution estimates, gap percents and standard errors;  

proc  means data =meandecomp mean;  

  title2  'Final Output for Table -  Means Values of Contribution Estimates for 

Gap Between Whites and Hispanics  ( Hyperlipidemia ) ' ;  

  var  ywfull ymfull gap  

 

   cont1 se1 perc1 cont2 se2 perc2 cont3 se3 perc3 cont4 se4 perc4  

      cont5 se5 perc5 cont6 se6 perc6  

      cont7 se7 perc7  cont8 se8 perc8 cont9 se9 perc9 cont10 se10 perc10  

      exp_all perc_exp;  

run ;  

 

 

* run decomposition for all variables;  

proc  means data =white;  

 var  yw wordprob;  

 title2  'Mean Predicted Probability for White Full Sample  ( Hyperlipidemia )  ' ;  



proc  means  data =minority;  

  var  ym mordprob;  

  title2  'Mean Predicted Probability for Hispanics Full Sample  

( Hyperlipidemia ) ' ;  

run ;  

 

quit ;  

 

 

/ * * ******************************************************************** /  

* Decomposition analy sis of White s- Black s disparities in n onadherence with 

hyper tension  medication s using Pooled  regress ion c oefficients ;  

* specify number of iterations;  

 

%let  numiterations= 100;  

 

* NOTE:POOLED define race variables to be included only in pooled logits;  

%let  r=4;  

%let  racevars=blacka asiana hispa othera;  

 

* specify total number of independent variables, not including race dummies 

above;  

%let  k=12;  

 

* define categories of variables for decomposition;  

%let  group1 = male ;  

%let  group2 = age;  

%let  group3 = marriedfamily;  

%let  group4 = education2;  

%let  group5 = percapita_income;  

%let  group6 = noinsurance;  

%let  group7 = Midwest South West;  

%let  group8 = msa;  

%let  group9 = hpsa;  

%let  group10 = risk_score;  

 

* define short labels for each group of variables for final table output;  

%let  labelgr oup1="Gender";  

%let  labelgroup2="Age";  

%let  labelgroup3="Family";  

%let  labelgroup4="Education";  

%let  labelgroup5="Per Capita Income";  

%let  labelgroup6="No Insurance";  

%let  labelgroup7="Region";  

%let  labelgroup8="MSA";  

%let  labelgroup9="HPSA";  

%let  labelgroup10="Risk Adjustment Score Summary";  

 

* rename minority variables;  

%let  mgroup1 = mmale;  

%let  mgroup2 = mage;  

%let  mgroup3 = mmarriedfamily;  

%let  mgroup4 = meducation2;  

%let  mgroup5 = mpercapita _income;  

%let  mgroup6 = mnoinsurance;  

%let  mgroup7 = mMidwest mSouth mWest;  



%let  mgroup8 = mmsa;  

%let  mgroup9 = mhpsa;  

%let  mgroup10 = mrisk_score;  

 

* rename white variables;  

%let  wgroup1 = wmale;  

%let  wgroup2 = wage;  

%let  wgroup3 = wmarriedfamily;  

%let  wgroup4 = weducation2;  

%let  wgroup5 = wpercapita_income;  

%let  wgroup6 = wnoinsurance;  

%let  wgroup7 = wMidwest wSouth wWest;  

%let  wgroup8 = wmsa;  

%let  wgroup9 = whpsa;  

%let  wgroup10 = wrisk_score;  

 

* combine groups;  

%let  vars= &group1 &group2 &group3 &group4 &group5 &group6 &group7 &group8 

&group9 &group10 ;  

%let  mvars= &mgroup1 &mgroup2 &mgroup3 &mgroup4 &mgroup5 &mgroup6 &mgroup7 

&mgroup8 &mgroup 9 &mgroup10 ;  

%let  wvars= &wgroup1 &wgroup2 &wgroup3 &wgroup4 &wgroup5 &wgroup6 &wgroup7 

&wgroup8 &wgroup9 &wgroup10 ;  

 

 

 

* prepare original data for program;  

data  temp;  

  set  analysis4;  

  mergeobs= 1;  

* define dependent variable;  

  y=z1;  

* delete observations with any missing values for dependent or independent 

variables;  

  if  y= .  or male= .  or age= .  or marriedfamily= .  or education2= .  or 

percapita_income= .  or noinsurance= .  or Midwest= .     or Sou th= .  or West= .  or 

msa=.  or hpsa= .  or risk_score= .  then  delete ;  

  if   include= 1 ;  

* NOTE:WEIGHTS set all weights to 1 to run decomposition without sample 

weights;  

  wgt= 1;  

 

* define subset of data for estimating coefficients;  

 

data  regdata;  

  set  temp;  

   *if blacka=1 /*wnha=1 or */;  

 

* Create title based on sample chosen for data used in regression;  

title  'Whites - Blacks Disparity Decomposition: Likelihood of Nonadherence to 

Hypertension Medication -  Pooled Coefficients, 0 Month Lag, 2017' ;  

 

* create minority sample with minority variable names;  

* define which minori ty group is used;  

data  minority ( keep =ym wgtm &mvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  



  array  mvarsa(&k) &mvars;  

  ym=y;  

  wgtm=wgt;  

  do i= 1 to  &k;  

     mvarsa(i)=varsa(i);  

  end ;  

  if  blacka= 1 then  output ;  

 

* create full white sample with white variable names;  

data  white ( keep =yw wgtw &wvars mergeobs);  

  set  temp;  

  array  varsa(&k) &vars;  

  array  wvarsa(&k) &wvars;  

  yw=y;  

  wgtw=wgt;  

  do i= 1 to  &k;  

     wvarsa(i)=varsa(i);  

  end ;  

  if  wnha=1 then  output ;  

 

 

* calculate means of dependent variables for full sample;  

* these values are used to calculate the total gap in the decomposition;  

proc  means data =minority noprint ;  

  var  ym;  

  weight  wgtm;  

  output  out =ymdata mean=ymfull n=mn;  

proc  means data =white noprint ;  

  var  yw;  

  weight  wgtw;  

  output  out =ywdata mean=ywfull n=wn;  

 

* define global variables for full white and full minority sample sizes;  

data  ymdata2;  

  set  ymdata;  

  call  symput( 'mobs' , mn);  

data  ywdata2;  

  set  ywdata;  

  call  symput( 'wobs' , wn);  

run ;  

 

 

* estimate logit model to obtain coefficients;  

 

ods  output  GEERCov=quick1 GEEEmpPEst=quick2(keep=parm estimate);  

proc  genmod data =regdata descending ;  

class  ssacounty / param =ref ref =first;  

model  y = &racevars  &vars  

/ dist  = binomial link  = logit;  

repeated  subject =ssacounty/ type =ind ECOVB;  

run ;  

quit ;  

 

data  quick2_a;  

set  quick2;  

rowname1= . ;  

if  Parm='Intercept'  then  rowname1= 1;  



if  Parm='blacka'  then  rowname1= 2;  

if  Parm='asiana'  then  rowname1= 3;  

if  Parm='hispa'  then  rowname1= 4;  

if  Parm='othera'  then  rowname1= 5;  

if  Parm='male'  then  rowname1= 6;  

if  Parm='age'  then  rowname1= 7;  

if  Parm='marriedfamily'  then  rowname1= 8;  

if  Parm='education2'  then  rowname1= 9;  

if  Parm='percapita_income'  then  rowname1= 10 ;  

if  Parm='noinsurance'  then  rowname1= 11 ;  

if  Parm='Midwest'  then  rowname1= 12 ;  

if  Parm='South'  then  rowname1= 13 ;  

if  Parm='West'  then  rowname1= 14 ;  

if  Parm='MSA'  then  rowname1= 15 ;  

if  Parm='hpsa'  then  rowname1= 16 ;  

if  Parm='risk_score'  then  rowname1= 17 ;  

keep  rowname1;  

run ;  

 

data  quick1_1;  

set  quick1;  

rowname1= . ;  

if  RowName='Prm1'  then  rowname1= 1;  

if  RowName='Prm2'  then  rowname1= 2;  

if  RowName='Prm3'  then  rowname1= 3;  

if  RowName='Prm4'  then  rowname1= 4;  

if  RowName='Prm5'  then  rowname1= 5;  

if  RowName='Prm6'  then  rowname1= 6;  

if  RowName='Prm7'  then  rowname1= 7;  

if  RowName='Prm8'  then  rowname1= 8;  

if  RowName='Prm9'  then  rowname1= 9;  

if  RowName='Prm10'  then  rowname1= 10 ;  

if  RowName='Prm11'  then  rowname1= 11 ;  

if  RowName='Prm12'  then  rowname1= 12 ;  

if  RowName='Prm13'  then  rowname1= 13 ;  

if  RowName='Prm14'  then  rowname1= 14 ;  

if  RowName='Prm15'  then  rowname1= 15 ;  

if  RowName='Prm16'  then  rowname1= 16 ;  

if  RowName='Prm17'  then  rowname1= 17 ;  

intercept=prm1;  

blacka = prm2;  

asiana = prm3;  

hispa = prm4;  

othera = prm5;  

male = prm6;  

age = prm7;  

marriedfamily = prm8;  

education2 = prm9;  

percapita_income=prm10;  

noinsurance=prm11;  

Midwest=prm12;  

South =prm13;  

West=prm14;  

msa=prm15;  

hpsa=prm16;  

risk_score=prm17;  

drop  RowName prm1- prm17;  




