SUPPLEMENTAL DOCUMENT 1. SAS code to calculate the proportion of days covered among Medicare Part D beneficiaries using data within the Centers for Medicare and Medicaid Services Chronic Conditions Data Warehouse.

Version: 1.0
Developed by: Division for Heart Disease and Stroke Prevention (DHDSP), CDC
Date: August 2016
Description: This code was developed by DHDSP analysts using SAS Version 9.3 (SAS Institute Inc, Cary, North Carolina) to describe nonadherence to antihypertensive medication among Medicare Part D beneficiaries in 2014 using the proportion of days covered (PDC) methodology.* The methods used and findings were reported in CDC’s September 2016 Vital Signs MMWR report (Ritchey M, et al. Disparities in antihypertensive medication nonadherence among Medicare Part D beneficiaries. MMWR Morb Mortal Wkly Rep 65(35):1–10.                       [http://www.cdc.gov/mmwr/volumes/65/wr/mm6536e1.htm?s_cid=mm6536e1_w]). The analysts applied this code within the Centers for Medicare & Medicaid Services’ (CMS) Virtual Research Data Center (VRDC) on data elements in the CMS Chronic Conditions Data Warehouse (CCW). 
To run the entire analysis, please follow these steps:
1. [bookmark: _GoBack]Run the AHM_VitalSign.sas file first.


2. Run the Overall_PDC_calculation.sas program and make sure that the paths for the two macros (DateAdjust_Macro.sas, PDC_Calculation_Macro.sas) are correct. 



        

3. Run the Persistence.sas (This is an optional analysis to assess nonpersistence,† but this program needs to be run to allow the final programs to work properly.)


4. Run the Pre_report.sas program


5. To generate the tables included in the MMWR report, run Table1.sas Table2.sas Table3.sas and Ras Table.sas Program.




               
*The PDC is a calculation that represents the percentage of days an individual had access to their prescribed medication from the date of their first antihypertensive medication fill through the end of 2014 or until the beneficiary’s death in 2014.
†Nonpersistence was defined as not taking the medication for the entire duration that it was prescribed, and assessed as the percent of beneficiaries who filled at least one AHM class drug but lapsed in taking at least one AHM class for more than 30 days during the measurement period.  
AHM_VitalSign.sas
/************************************************************************/
/* AntiHypertensive Medication Adherence Vital Sign Project				*/
/* PI Ritchey Matthew, Programmer Anping Chang							*/
/* Author: Anping Chang; Email: yef0@cdc.gov							*/
/************************************************************************/
/* Inclusion Criteria:													*/
/* Age 65 or older as of the first day of the measurement period		*/
/* continuous enrolled from Jan. 1 to Dec 31 or until death				*/
/* filled at least two AHM within same class on different service day   */
/* The first service date is not later than 9/30						*/
/************************************************************************/

/* Create enrollment data */
/* Apply PTD continuous enrollment and age criteria to the enrollment data */

Libname rxData "&myfiles_root/_downloads/VitalSign/Data";
Options compress=yes;

/* Pull enrollment data */

Data Rxdata.enroll; /*26563958*/
	set GV_BENE.beneficiary_2014;

	ageAtBegin = round((mdy(1,1,2013) -Bene_DOB)/365, 0.1);

	if Death_dt NE . then Alive_mos = Month(death_dt);
	else Alive_mos = 12;

	if PTA_mos = PTB_mos  and PTB_mos = Alive_mos and HMO_mos = 0 then FFS = 1;
	else FFS = 0;
	If PTA_mos = PTB_mos and PTA_mos = Alive_mos and HMO_mos = PTB_mos then MA = 1;
	else MA = 0;

	if ageAtBegin GE 65 and (FFS = 1 or MA = 1) and PTD_mos = Alive_mos and lti_mos = 0;

	keep bene_id bene_dob ageAtBegin buyin01-buyin12 hmoind01- hmoind12 county death_dt full_dual_mos hmo_mos pta_mos ptb_mos Alive_mos
		ptd_mos FFS MA sex race_cd age state state_county_fips lti_mos ms_cd orec crec MS_CD op_mdcd op_popn
		state_county_ssa urban_rural zip5 lti_mos;
RUN;

Proc freq data=Rxdata.enroll;
	*table  FFS*MA*death_dt*pta_mos*ptb_mos*hmo_mos*Ptd_mos*lti_mos /list missing;
	table state/missing
	format death_dt yymm6.;	
RUN;

Proc freq data=Rxdata.enroll;
	table  pta_mos*ptb_mos*hmo_mos*Ptd_mos /list missing;
	where death_dt = .;
RUN;


Data ahmfmt;
	set rxdata.AHMXWALK2;
	retain fmtname "$ndcfmt" type "C"; 
	rename ndc = start;
	length label $1. ;
	Label = 'Y';
RUN;

Proc format cntlin=ahmfmt; run;

/* Pull all Hypertensive medication data*/
Data AHM;
	set GV_claim.ptd_event_2014(keep= bene_id
									death_dt
									ndc 
									srvc_dt 
									days_suply_num
									tot_plan_pd_amt
									tot_rx_cst_amt
									ptnt_pay_amt
									cvrd_d_plan_pd_amt
									BG_IND
									Benefit_Phase
									ctstrphc_cvrg_cd
									prscrbr_id
									srvc_prvdr_id
									QTY_DSPNSD_NUM
									);
	where put(ndc, $ndcfmt.) = 'Y' and days_suply_num >0;
RUN;

Proc sql;
		create table AHM_Data
		as select a.bene_id
				, b.ndc 
				, b.srvc_dt 
				, b.death_dt
				, b.days_suply_num
				, b.tot_plan_pd_amt
				, b.tot_rx_cst_amt
				, b.ptnt_pay_amt
				, b.cvrd_d_plan_pd_amt
				, b.BG_IND
				, b.Benefit_Phase
				, b.ctstrphc_cvrg_cd
				, b.prscrbr_id
				, b.srvc_prvdr_id
				, b.QTY_DSPNSD_NUM
				, c.bb_usc_code
				, c.bb_usc_name
				, d.*
				, e.GNN
				, e.BN
				, e.STR
		from Rxdata.enroll as a inner join AHM as b
			on a.bene_id = b.bene_id
		left join rxdata.AHMXWALK2 as c 
		on strip(b.ndc) = strip(c.ndc)	
		left join RxData.Med_categories as d
		on c.bb_usc_code = put(d.usc_code, best5.)
		left join PDCH2014.drug_char_2014_extract as e
		on b.NDC = e.NDC
		order by a.bene_id, b.srvc_dt;
Quit;

/* Clean the different generic name for the PDC calculation */

Data Rxdata.AHM_data;
	set AHM_DATA;
	if usc_code = 31149 then do;
		if strip(GNN) = 'ALISKIREN/AMLODIPIN/HCTHIAZIDE'  then diuretic = 1;
		else diuretic = 0 ;
	end;
	if usc_code = 31450 then do ;
		if (Strip(GNN) = 'CLONIDINE HCL/CHLORTHALIDONE' or strip(GNN) = 'METHYLDOPA/HYDROCHLOROTHIAZIDE') then Diuretic = 1;
		else diuretic = 0;
	end;
	if strip(GNN) = 'METOPROLOL TARTRATE' and Beta_blockers = 0 then do;
		Beta_blockers = 1;
		RASA = 0 ;
		CCB = 0;
		diuretic = 0;
		Other_med = 0;
	end;
RUN;

Proc sql;
	select count(distinct Bene_id)
	from Rxdata.AHM_data;
Quit;


Proc freq data=Rxdata.AHM_data;
	table RASA Beta_blockers Diuretic CCB Other_MED/missing;
RUN;

/* Count the number of beneficiary with only one medication during the year*/
Proc sql;
	create table onlyOne_Med
	as select distinct bene_id
			, bb_usc_code
			, bb_usc_name
			, srvc_dt
			, days_suply_num
			, count(srvc_dt) as tot_num_meds
	from RxData.AHM_Data 
	group by bene_id
	having tot_num_meds =1  
	order by bene_id; 

	Select count(distinct bene_id) from onlyOne_Med;
Quit;

/* Pull beneficiary with at least two same medications */

Proc sql;
	create table At_least_2Meds
	as select distinct bene_id
			, bb_usc_code
			, bb_usc_name
			, srvc_dt
			, days_suply_num
			, count(srvc_dt) as tot_num_meds
	from RxData.AHM_Data 
	group by bene_id
	having tot_num_meds >=2  
	order by bene_id; 


	create table Diff_MEDs
	as select *
			, sum(days_suply_num)as tot_days_supply2
			, count(distinct bb_usc_code) as tot_diff_meds
			, min(srvc_dt) as IPSD format = date10.
	from At_least_2Meds 
	group by bene_id
	order by bene_id
	;

	create table precohort
	as select a.*
			, b.death_dt
	from Diff_MEDs as a left join Rxdata.enroll as b
		on a.bene_id = b.bene_id;
Quit;

Data cohort;
	set precohort;
	where days_suply_num >0;
	format last_date date10. ;
	if death_dt = . then last_date = MDY(12,31, 2014);
	else last_date = death_dt;

	if  tot_num_meds > tot_diff_meds and IPSD < last_date - 90;
RUN;

/* Create final cohort for the analysis*/
Proc sql;
	create table rxdata.cohort
	as select distinct bene_id
			, IPSD
			, last_date
			, tot_num_meds
			, tot_diff_meds
	from cohort
	order by bene_id;
Quit;

/* Save the enrollment data for cohort*/
Proc sql;
	create table Rxdata.elig_enroll (drop=temp_bene_id)
	as select  a.*
			 , b.* 
	from Rxdata.cohort as a left join Rxdata.enroll(rename=(bene_id=temp_bene_id)) as b
		on a.bene_id = b.temp_bene_id
		order by a.bene_id;
Quit;

Proc freq data=Rxdata.elig_enroll;
	table Alive_mos *ptd_mos *pta_mos *ptb_mos*hmo_mos/list missing;
RUN;

/* Save the Medication data for PDC calculation and analysis*/
Proc sql;
	create table Rxdata.Elig_MED (drop=temp_bene_id)
	as select a.*
			, b.*
	from Rxdata.cohort as a left join Rxdata.ahm_data(rename=(bene_id=temp_bene_id)) as b
		on a.bene_id = b.temp_bene_id
		order by a.bene_id;
Quit;

/* After the Medication data is ready, then run the overall_PDC_calculation.sas Program */
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Overall_PDC_calculation.sas
/* This program is to calculate the pdc for medication therapy classes  */
/* and then average them to get overall PDC 							*/
/* The Medication class include RAS, Diuretics, BB, CCB, and other meds	*/
/* Other med include five meds. average these five to get Other meds PDC*/

/* The ACEI, ARB, and Thiazide don't include in the overall PDC			*/


Libname MED "&myfiles_root/_downloads/VitalSign/Data";
%include "&myfiles_root/_downloads/Yang/sasprog/DateAdjust_Macro.sas";
%include "&myfiles_root/_downloads/VitalSign/PDC_Calculation_Macro.sas";

Options compress=yes errors=10;
options Cmplib= sasuser.cmpl;

/* Prepare the medication data for PDC calculation */

Proc sql;
	create table MED.MED_FOR_PDC
	as select a.*
			, b.gnn1
		from MED.elig_MED  as a left join MED.GNN_GNN1 as b
			on strip(a.GNN) = strip(b.GNN)
	where Days_suply_num > 0;
Quit;

Proc freq data=MED.MED_FOR_PDC;
	table gnn*gnn1/list missing;
RUN;

Data MED.MED_RAS MED.MED_CCB MED.MED_BB MED.MED_Diruetics MED.MED_Other MED.Med_thiazide;
	set MED.MED_FOR_PDC;
	where GNN1 NE '';
	if strip(GNN) = 'METOPROLOL TARTRATE' and Beta_blockers = 0 then do;
		Beta_blockers = 1;
		RASA = 0 ;
		CCB = 0;
		diuretic = 0;
		Other_med = 0;
	end;
	if RASA = 1 then output MED.MED_RAS;
	if CCB = 1 then output MED.MED_CCB;
	if Beta_blockers = 1 then output MED.MED_BB;
	if Diuretic = 1 then output MED.MED_Diruetics;
	if Other_med = 1 then output MED.Med_other;
	If Thiazide_diuretics = 1 then output MED.Med_thiazide;
RUN;
	
Data ACEI ARB;
	set Med.Med_Ras;
	if ACEI = 1 then output ACEI;
	If ARB =  1 then output ARB;
RUN;

Proc freq data=med.Med_other;
	table usc_code/missing;
RUN;

proc sql;
	create table MED.MED_ACEI
	as select *
			, count(distinct srvc_Dt) as Num_Acei
			, sum(days_suply_num)as total_days_suply
	from ACEI
	group by bene_id
	having num_acei GE 2 and total_days_suply > 90 ;

	create table MED.MED_ARB
	as select *
			, count(distinct srvc_Dt) as Num_Acei
			, sum(days_suply_num)as total_days_suply
	from ARB
	group by bene_id
	having num_acei GE 2 and total_days_suply > 90 ;
Quit;

Proc freq data=MEd.MED_ACEI;
	table Num_Acei total_days_suply;
RUN;

Proc freq data = med.Med_ras;
	table Gnn*GNN1/list missing;
RUN;

	
Proc freq data = med.med_ccb ;
	table Gnn*GNN1/list missing;
RUN;

	
Proc freq data = med.med_diruetics ;
	table Gnn*GNN1/list missing;
RUN;


Proc freq data = med.Med_BB;
	table Gnn*GNN1/list missing;
RUN;

	
Proc freq data = med.Med_Other;
	table Gnn*GNN1/list missing;
RUN;


Proc format;
	value pdccat   0 - 0.399 = "<=40%"
					0.40-0.79  = "40%-79%"
				     0.80 - 1   = ">=80%"
					;
RUN;

/* Adjust the service data and service end date for each prescription*/
%Date_adjust(indsn = %str(Med.Med_bb),
				     outdsn = Adusted_BBMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_BBMed_date , 
					    outdsn = BB , 
						med_cat=GNN1 , 
						Year = 2014);

	  

Proc freq data=MED.BB_pdc_2014;
	table pdc_BB/missing;
	format pdc_BB pdccat.;
RUN;


%Date_adjust(indsn = %str(Med.med_ccb),
				     outdsn = Adusted_CCBMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_CCBMed_date , 
					    outdsn = CCB , 
						med_cat=GNN1 , 
						Year = 2014);

Proc freq data=MED.CCB_pdc_2014;
	table pdc_CCB/missing;
	format pdc_CCB pdccat.;
RUN;


%Date_adjust(indsn = %str(Med.med_diruetics),
				     outdsn = Adusted_DiurtMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_DiurtMed_date , 
					    outdsn = Diurt , 
						med_cat=GNN1 , 
						Year = 2014);

Proc freq data=MED.Diurt_pdc_2014;
	table pdc_Diurt/missing;
	format pdc_Diurt pdccat.;
RUN;


%Date_adjust(indsn = %str(Med.med_ras),
				     outdsn = Adusted_RasMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_RasMed_date , 
					    outdsn = Ras , 
						med_cat=GNN1 , 
						Year = 2014);

Proc freq data=MED.Ras_pdc_2014;
	table pdc_Ras/missing;
	format pdc_Ras pdccat.;
RUN;


Proc freq data=Med.med_other;
	table Other_MED*usc_code*bb_usc_name*Adrenergic_blocker*Other_no_alphablockers /missing list;
RUN;


Data  AlphaB PV ALDO AHMOther CAA;
	set Med.Med_other;
	if bb_usc_code = '31440' then output AlphaB;
	if bb_usc_code = '31200' then output PV;
	if bb_usc_code = '31900' then output AHMOther;
	if bb_usc_code = '31130' then output ALDO;
	if bb_usc_code = '31450' then output CAA;
RUN;


%Date_adjust(indsn = AlphaB,
				     outdsn = Adusted_AlphaBMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_AlphaBMed_date , 
					    outdsn = AlphaB , 
						med_cat=GNN1 , 
						Year = 2014);

						
%Date_adjust(indsn = PV,
				     outdsn = Adusted_PVMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_PVMed_date , 
					    outdsn = PV , 
						med_cat=GNN1 , 
						Year = 2014);

												
%Date_adjust(indsn = AHMOther,
				     outdsn = Adusted_AHMOtherMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_AHMOtherMed_date , 
					    outdsn = AHMOther , 
						med_cat=GNN1 , 
						Year = 2014);

						
												
%Date_adjust(indsn = ALDO,
				     outdsn = Adusted_ALDOMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_ALDOMed_date , 
					    outdsn = ALDO , 
						med_cat=GNN1 , 
						Year = 2014);

												
%Date_adjust(indsn = CAA,
				     outdsn = Adusted_CAAMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_CAAMed_date , 
					    outdsn = CAA , 
						med_cat=GNN1 , 
						Year = 2014);

					
%Date_adjust(indsn = %str(Med.Med_ACEI),
				     outdsn = Adusted_ACEIMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_ACEIMed_date , 
					    outdsn = ACEI , 
						med_cat=GNN1 , 
						Year = 2014);

%Date_adjust(indsn = %str(Med.Med_ARB),
				     outdsn = Adusted_ARBMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_ARBMed_date , 
					    outdsn = ARB , 
						med_cat=GNN1 , 
						Year = 2014);


%Date_adjust(indsn = %str(Med.MED_thiazide),
				     outdsn = Adusted_thizdMed_date, 
				     usc = GNN1
				   );

%PDC_Calculation_Matrix(indsn =Adusted_thizdMed_date , 
					    outdsn = thiazide , 
						med_cat=GNN1 , 
						Year = 2014);

						
Proc freq data=MED.ACEI_pdc_2014;
	table PDC_ACEI/missing;
	format PDC_ACEI pdccat.;
RUN;


Proc freq data=MED.ARB_pdc_2014;
	table PDC_ARB/missing;
	format PDC_ARB pdccat.;
RUN;



Proc freq data=MED.AlphaB_pdc_2014;
	table PDC_AlphaB/missing;
	format PDC_AlphaB pdccat.;
RUN;


Proc freq data=MED.PV_pdc_2014;
	table pdc_PV/missing;
	format pdc_PV pdccat.;
RUN;


Proc freq data=MED.AHMOther_pdc_2014;
	table PDC_AHMOther/missing;
	format PDC_AHMOther pdccat.;
RUN;


Proc freq data=MED.ALDO_pdc_2014;
	table pdc_ALdo/missing;
	format PDc_aldo  pdccat.;
RUN;


Proc freq data=MED.CAA_pdc_2014;
	table pdc_CAA/missing;
	format pdc_CAA pdccat.;
RUN;

/* Average five other meds pdc to get overall other meds pdc*/
Proc sql;
	create table other_pdc_1
	as select coalesce(a.bene_id, b.bene_id, c.bene_id) as bene_id
			, a.PDC_AlphaB
			, b.PDC_PV
			, c.PDC_AHMOther
	from Med.Alphab_pdc_2014 as a full join Med.PV_PDC_2014 as b
		on a.bene_id = b.Bene_id
		full join Med.AHMOTHER_PDC_2014 as c
		on a.bene_id = c.Bene_id or b.bene_id = c.Bene_id
	;

	create table other_pdc_2
	as select coalesce(a.bene_id, b.bene_id) as bene_id
			, a.PDC_ALDO
			, b.PDC_CAA
	from Med.Aldo_pdc_2014  as a full join Med.Caa_pdc_2014 as b
		on a.bene_id = b.Bene_id 
	;
Quit;

Proc sql;
	create table Other_PDC_ave_2014
	as select coalesce(a.bene_id, b.bene_id) as bene_id
			, a.PDC_AlphaB
			, a.PDC_PV
			, a.PDC_AHMOther
			, b.PDC_ALDO
			, b.PDC_CAA
	from other_pdc_1 as a full join other_pdc_2 as b
		on a.bene_id = b.Bene_id
	;
Quit;

Data Med.Other_PDC_ave_2014;
	set Other_PDC_ave_2014;
	Ave_PDC_OtherMed = round(mean(pdc_AlphaB, PDC_PV, PDC_AHMOther, PDC_Aldo, PDC_Caa), 0.01);
RUN;

Proc freq data=MED.Other_PDC_AVE_2014;
	table Ave_PDC_OtherMed/missing;
	format Ave_PDC_OtherMed pdccat. ;
RUN;

/* Average all five MED class to get overall PDC */
Proc sql;
	create table MED.overPDC_2014
	as select coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id) as bene_id
			, a.PDC_ras
			, b.PDC_BB
			, c.PDC_CCB
			, d.PDC_Diurt
			, e.Ave_PDC_OtherMed
			, Round(mean(a.pdc_ras, b.pdc_BB, c.PDC_CCB, d.PDC_Diurt, e.Ave_PDC_OtherMed),0.01) as PDC_Overall
	from Med.Ras_pdc_2014 as a full join Med.BB_PDC_2014 as b
		on a.bene_id = b.bene_id
		full join Med.CCB_PDC_2014 as c
		on coalesce(a.bene_id, b.bene_id) = c.bene_id
		full join Med.diurt_pdc_2014 as d
		on coalesce(a.bene_id, b.bene_id, c.bene_id) = d.bene_id
		full join Med.Other_PDC_ave_2014 as e
		on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id) = e.bene_id
	;
Quit;

Proc freq data=Med.overpdc_2014;
	table PDC_Overall PDC_Ras pdc_bb pdc_ccb PDC_Diurt Ave_PDC_OtherMed/;
	
	format PDC_Overall PDC_Ras Pdc_bb pdc_ccb PDC_Diurt Ave_PDC_OtherMed pdccat. ;
RUN;
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DateAdjust_Macro.sas
/* This macro is to adjuste the service date 			*/
/* the prescription is fixed, if there is any leftover	*/
/* the leftover will be moved to next fill period		*/

%MACRO Date_adjust(indsn = ,
				   outdsn =, 
				   usc = 
				   );

Proc sort data=&indsn out= AHM_sorted nodupkey;
	by 	Bene_id &usc. DESCENDING srvc_dt ;
RUN;

Data AHM_dates;
	set AHM_sorted;
	by 	Bene_id &usc. DESCENDING srvc_dt ;
	next_srvc_dt = lag(Srvc_dt);
	Srvc_year = Year(srvc_dt);
	if first.&usc. then next_srvc_dt = .;
	format next_srvc_dt date9.;
RUN;


Proc sort data=AHM_dates ;
	by 	Bene_id &usc. srvc_dt ;	
RUN;

/* Create service ending date of each prescription fill */

Data &outdsn;
	set AHM_dates;
	format rx_end_dt date9.;
	retain Rx_leftover ;
	by 	Bene_id &usc. srvc_dt ;	
	
	If first.&usc. then do;
		if srvc_dt + days_suply_num < next_srvc_dt then do;
			rx_end_dt = srvc_Dt + days_suply_num -1;
			rx_leftover = 0;
		end; else do;
		   rx_end_dt = next_srvc_dt -1;
		   rx_leftover = (srvc_dt + days_suply_num -1) - next_srvc_dt + 1;
		end;
	end; else if last.&usc.  then do;
		rx_end_dt = srvc_dt + rx_leftover + days_suply_num - 1;
		rx_leftover = 0;
	end; else do;
		if srvc_dt + rx_leftover + days_suply_num -1 <next_srvc_dt then do;
			rx_end_dt = srvc_dt + rx_leftover + days_suply_num -1;
			rx_leftover = 0;
		end; else do;
			rx_end_dt = next_srvc_dt -1;
			rx_leftover = (srvc_dt + rx_leftover + days_suply_num -1) - next_srvc_dt +1 ;
		end;
	end;

	if first.&usc. and last.&usc. then do;
		rx_end_dt  = srvc_dt + days_suply_num -1;
	end;

	if next_srvc_dt = . then next_srvc_dt = rx_end_dt + 1;
	
RUN;

%MEND;
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PDC_Calculation_Macro.sas

/* This Macro is to calculate the PDC								*/
/* before call this macro, the dateadjust_macro need to call first 	*/
Options symbolgen mlogic;

%Macro PDC_Calculation_Matrix(indsn = , outdsn = , med_cat= , Year = );

	/*
	%let indsn = Adusted_Med_date;
	%let year = 2013;
	*/

	Data AHM_adjusted_dates;
		set &indsn;
		if year(srvc_dt) NE year(rx_end_dt) then do;
			temp_rx_end_dt = rx_end_dt;
			rx_end_dt = mdy(12, 31, Year(srvc_dt));
			output;
			srvc_dt = Mdy(1, 1, year(temp_rx_end_Dt)); 
			rx_end_dt = temp_rx_end_dt;
			output;
		End;
		else output;
		drop temp_rx_end_Dt;
	RUN;

	Proc sql;
		create table AHM_adjusted_dates_&year.
		as select min(srvc_dt) as first_srvc_dt format = date9.
				, *
		from AHM_adjusted_dates 
		where year(srvc_dt) = &year.
		group by bene_id
		order by bene_id, &med_cat., srvc_dt, rx_end_dt;
	Quit;

	%let totdays = %eval( %sysfunc(mdy(12, 31, &year.)) - %sysfunc(mdy(1,1,&year)) +1 );
	%put totDays = &totdays. ;

	Data RxDate_Matrix;
		set AHM_adjusted_dates_&year.;
		by bene_id &med_cat. srvc_dt rx_end_dt;
		
		Where first_srvc_dt < last_date;

		format mydates date9.;
		array dayMatrix{&totdays.} Rxday1-Rxday&totdays.;

		retain Rxday1-Rxday&totdays. ;

		if first.bene_id then do;
			do x = 1 to &totdays. ;
				daymatrix[x]= .;
			end;
		end;

		Do i = 1 to &totdays. ;	
			mydates = mdy(1,1,&year.)+ i -1;	
			if srvc_dt <= mydates <=rx_end_dt then dayMatrix[i] = 1;	
		end;

		if last.bene_id;
		
		keep bene_id first_srvc_dt &med_cat. last_date RxDay1-Rxday&totdays. ;
	RUN;

	Data MED.&outdsn._pdc_&year.;
		set RxDate_Matrix;

		array rxdays{*} rxday1 - rxDay&totdays. ;
		array covered{*} coveredDay1 - coveredDay&totdays. ;
		array eligDay{*} eligDay1 - eligDay&totdays. ;

		gap_start = 0;
		gap_days = 0;
		discnt_days = 0;

		*initialize the variable ;
		Do i = 1 to &totdays.;
			covered[i] = 0 ;
			eligDay[i] = 0 ; 
		end;

		
		Do j = first_srvc_dt - mdy(1,1,&year)+ 1 to (last_Date - mdy(1,1,&year.))+1 ;
			eligDay[j]= 1;
			covered[j] = rxdays[j];
		end; 
		
		Do k = 1 to &totdays.;
			if covered[k] = . then covered[k] = 0 ; 
			if eligDay[k] = . then eligDay[k] = 0  ; 
		end;

		/* If we consider the  gap, then use the commented out code */
		/*
		Do i = 2 to &totdays.;
			if covered[i]= 0 and covered[i-1] = 1 then do;
				gap_start = i;
			end; 
		
			if covered[i]= 0 and gap_start > 0 and eligDay[i]= 1 then do;
				gap_days = gap_days +1 ;
			end;

			if (covered[i]= 1 and covered[i-1] = 0 and gap_start > 0 and eligDay[i]= 1) or (i =&totdays. ) then do;
				gap_start = 0;
				if gap_days > 90 then do;
					discnt_days = discnt_days + gap_days;
					gap_days = 0 ;
				end ;else do;
					gap_days = 0;
					discnt_days = discnt_days ;
				end;
			end;
		End;

		denominator = sum(of eligDay1 - eligDay&totdays.) - discnt_days ;
		*/

		total_elig_days = sum(of eligDay1 - eligDay&totdays. );
		total_rx_days = sum(of coveredDay1 - coveredDay&totdays. );
		days_diff = total_elig_days - total_rx_days;

		numerator = sum(of coveredDay1 - coveredDay&totdays.);
		denominator = sum(of eligDay1 - eligDay&totdays.) ;

		PDC_&outdsn. = round(numerator/denominator, 0.01);

		Keep bene_id  first_srvc_dt last_date discnt_days numerator denominator PDC_&outdsn. ;
	RUN;

%MEND;
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Persistence.sas
/* This program is to calculation the medication persistence	*/
/* If any one did not have fill in the last 30 days then then	*/
/* this person is not persistence (definition from Matt Ritchey	*/

Libname  DT "&myfiles_root/_downloads/VitalSign/Data";
%include "&myfiles_root/_downloads/Yang/sasprog/DateAdjust_Macro.sas";


%Macro Persistence(indsn = , outdsn=,  MedClass =  );
	Proc sql;
		create table DT.&outdsn.
		as select distinct bene_id
				, last_date
				, max(rx_end_dt) as last_Rxend_dt format = date9.
				, case when calculated last_rxend_dt > last_date - 30 then 1
					   else 0 end as &MedClass._persistence 
		from &indsn.
		group by bene_id;
	RUN;

	Proc freq data=DT.&outdsn. ;
		table &MedClass._persistence/missing;
	RUN;
%Mend;


%Date_adjust(indsn = %str(Med.Med_RAS),
				     outdsn = Adusted_RASMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_RASMed_date , outdsn=Ras_persistence,  MedClass =Ras  );


%Date_adjust(indsn = %str(Med.MED_THIAZIDE),
				     outdsn = Adusted_THMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_THMed_date , outdsn=Thiazide_persistence,  MedClass =Thiazide  );


%Date_adjust(indsn = %str(Med.Med_BB),
				     outdsn = Adusted_BBMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_BBMed_date , outdsn=BB_persistence,  MedClass =BB  );


%Date_adjust(indsn = %str(Med.Med_CCB),
				     outdsn = Adusted_CCBMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_CCBMed_date , outdsn=CCB_persistence,  MedClass =CCB  );


%Date_adjust(indsn = %str(Med.Med_Diruetics),
				     outdsn = Adusted_DiuretMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_DiuretMed_date , outdsn=Diurt_persistence,  MedClass =Diuretic  );


Data  AlphaB PV ALDO AHMOther CAA;
	set Med.Med_other;
	if bb_usc_code = '31440' then output AlphaB;
	if bb_usc_code = '31200' then output PV;
	if bb_usc_code = '31900' then output AHMOther;
	if bb_usc_code = '31130' then output ALDO;
	if bb_usc_code = '31450' then output CAA;
RUN;


%Date_adjust(indsn = AlphaB,
				     outdsn = Adusted_AlphaBMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_AlphaBMed_date , outdsn=AlphaB_persistence,  MedClass =AlphaB  );


%Date_adjust(indsn = PV,
				     outdsn = Adusted_PVMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_PVMed_date , outdsn=PV_persistence,  MedClass =PV  );


%Date_adjust(indsn = AHMOther,
				     outdsn = Adusted_AHMOtherMed_date, 
				     usc = GNN1
				   );

%Persistence(indsn =Adusted_AHMOtherMed_date , outdsn=AHMOther_persistence,  MedClass =AHMOther  );


%Date_adjust(indsn = ALDO,
				     outdsn = Adusted_ALDOMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_ALDOMed_date , outdsn=ALDO_persistence,  MedClass =ALDO  );


%Date_adjust(indsn = CAA,
				     outdsn = Adusted_CAAMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_CAAMed_date , outdsn=CAA_persistence,  MedClass =CAA  );


%Date_adjust(indsn = DT.MED_acei,
				     outdsn = Adusted_ACEIMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_ACEIMed_date , outdsn=ACEI_persistence,  MedClass =ACEI  );



%Date_adjust(indsn = ARB,
				     outdsn = Adusted_ARBMed_date, 
				     usc = GNN1
				   );
%Persistence(indsn =Adusted_ARBMed_date , outdsn=ARB_persistence,  MedClass =ARB  );


Proc sql;
	create table DT.OTHERMED_PERSISTENCE
	as select coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id) as bene_id
			, a.AlphaB_persistence
			, b.PV_persistence
			, c.AHMOther_persistence
			, d.ALDO_persistence
			, e.CAA_persistence
			, Round(Mean(a.AlphaB_persistence, b.PV_persistence, c.AHMOther_persistence, d.ALDO_persistence, e.CAA_persistence),0.1) as OtherMED_persistence
	from DT.AlphaB_persistence as a full join DT.PV_PERSISTENCE as b
		on a.bene_id = b.bene_id
	full join DT.AHMOTHER_PERSISTENCE as c
		on coalesce(a.bene_id, b.bene_id) = c.bene_id
	full join DT.ALDO_PERSISTENCE as d
		on coalesce(a.bene_id, b.bene_id, c.bene_id) = d.bene_id
	full join DT.CAA_PERSISTENCE as e
		on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id) = e.bene_id
	;
Quit;

Proc sql;
	create table Over_persistence
	as select coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id, g.bene_id, h.bene_id, i.bene_id, j.bene_id, k.bene_id) as bene_id
			, a.RAS_persistence
			, b.BB_persistence
			, c.CCB_persistence
			, d.Diuretic_persistence
			, e.AlphaB_persistence
			, f.PV_persistence
			, g.AHMOther_persistence
			, h.ALDO_persistence
			, i.CAA_persistence
			, j.ACEI_persistence
			, k.ARB_persistence
	from DT.RAS_PERSISTENCE as a full join DT.BB_PERSISTENCE as b
		on a.bene_id = b.bene_id
	full join DT.CCB_PERSISTENCE as c
		on coalesce(a.bene_id, b.bene_id) = c.bene_id
	full join DT.DIURT_PERSISTENCE as d
		on coalesce(a.bene_id, b.bene_id, c.bene_id) = d.bene_id
	full join DT.AlphaB_persistence as e
		on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id) = e.bene_id
	full join DT.PV_PERSISTENCE as f
		on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id) = f.bene_id
	full join DT.AHMOTHER_PERSISTENCE as g
		on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id) = g.bene_id 
	full join DT.ALDO_PERSISTENCE as h
		on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id, g.bene_id) = h.bene_id
	full join DT.CAA_PERSISTENCE as i
		on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id, g.bene_id, h.bene_id) = i.bene_id
	full join DT.ACEI_PERSISTENCE as j
		on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id, g.bene_id, h.bene_id, i.bene_id) = j.bene_id	
	full join DT.ARB_PERSISTENCE as k
		on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id, g.bene_id, h.bene_id, i.bene_id, j.bene_id) = k.bene_id
	;
Quit;

Data DT.OverPersistence;
	set over_persistence;

	average_persistence = Round(Mean(Ras_persistence, BB_persistence, CCB_Persistence, Diuretic_persistence, Mean(AlphaB_persistence, PV_persistence
						, AHMOther_persistence, ALDO_persistence, CAA_persistence) ), 0.01);
RUN;

Proc freq data=Dt.overPersistence;
	table average_persistence/;
	table Ras_persistence BB_persistence CCB_persistence Diuretic_persistence ACEI_persistence ARB_persistence AHMOther_persistence ALDO_persistence 
		CAA_persistence PV_persistence AlphaB_persistence/;
RUN;
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Pre_report.sas

/*Prepare all the data for final reprot 			*/

Libname DT "&myfiles_root/_downloads/VitalSign/Data";
Libname MED "&myfiles_root/_downloads/VitalSign/Data";

%include "&myfiles_root/_downloads/Yang/sasprog/DateAdjust_Macro.sas";
%include "&myfiles_root/_downloads/VitalSign/PDC_Calculation_Macro.sas";
/* Low income subsidy status */

Proc sql;
	create table DT.LIS_status
	as select distinct a.Bene_id
			, b.LIS_MOS
	from DT.cohort as a left join gv_srvc.PTD_Service_2014 as b
		on a.bene_id = b.bene_id;
RUN;

/* Calculate Max number class in hand at one time */

%Date_adjust(indsn = %str(Med.Med_RAS),
				     outdsn = Adusted_RASMed_date, 
				     usc = GNN1
				   );


%Macro MedClass_covered_DayMatrix(indsn = , outdsn= ,  Med_cat = , Year = );

	Data AHM_adjusted_dates;
		set &indsn;
		if year(srvc_dt) NE year(rx_end_dt) then do;
			temp_rx_end_dt = rx_end_dt;
			rx_end_dt = mdy(12, 31, Year(srvc_dt));
			output;
			srvc_dt = Mdy(1, 1, year(temp_rx_end_Dt)); 
			rx_end_dt = temp_rx_end_dt;
			output;
		End;
		else output;
		drop temp_rx_end_Dt;
	RUN;

	Proc sql;
		create table AHM_adjusted_dates_&year.
		as select min(srvc_dt) as first_srvc_dt format = date9.
				, *
		from AHM_adjusted_dates 
		where year(srvc_dt) = &year.
		group by bene_id
		order by bene_id, &med_cat., srvc_dt, rx_end_dt;
	Quit;

	%let totdays = %eval( %sysfunc(mdy(12, 31, &year.)) - %sysfunc(mdy(1,1,&year)) +1 );
	%put totDays = &totdays. ;

	Data DT.&outdsn._Date_Matrix;
		set AHM_adjusted_dates_&year.;
		by bene_id &med_cat. srvc_dt rx_end_dt;
		
		Where first_srvc_dt < last_date;

		format mydates date9.;
		array dayMatrix{&totdays.} Rxday1-Rxday&totdays.;

		retain Rxday1-Rxday&totdays. ;

		if first.bene_id then do;
			do x = 1 to &totdays. ;
				daymatrix[x]= .;
			end;
		end;

		Do i = 1 to &totdays. ;	
			mydates = mdy(1,1,&year.)+ i -1;	
			if srvc_dt <= mydates <=rx_end_dt then dayMatrix[i] = 1;	
		end;

		if last.bene_id;
		
		keep bene_id first_srvc_dt &med_cat. last_date RxDay1-Rxday&totdays. ;
	RUN;

%MEND;

%MedClass_covered_DayMatrix(indsn =Adusted_RASMed_date ,outdsn = RAS,  Med_cat =GNN1 , Year = 2014);

%Date_adjust(indsn = %str(Med.Med_BB),
				     outdsn = Adusted_BBMed_date, 
				     usc = GNN1
				   );
%MedClass_covered_DayMatrix(indsn =Adusted_BBMed_date ,outdsn = BB,  Med_cat =GNN1 , Year = 2014);


%Date_adjust(indsn = %str(Med.Med_ccb),
				     outdsn = Adusted_ccbMed_date, 
				     usc = GNN1
				   );
%MedClass_covered_DayMatrix(indsn =Adusted_ccbMed_date ,outdsn = CCB,  Med_cat =GNN1 , Year = 2014);


%Date_adjust(indsn = %str(Med.MED_DIRUETICS),
				     outdsn = Adusted_DiuretMed_date, 
				     usc = GNN1
				   );
%MedClass_covered_DayMatrix(indsn =Adusted_DiuretMed_date ,outdsn = Diuret,  Med_cat =GNN1 , Year = 2014);


%Date_adjust(indsn = %str(AlphaB),
				     outdsn = Adusted_AlphaBMed_date, 
				     usc = GNN1
				   );
%MedClass_covered_DayMatrix(indsn =Adusted_AlphaBMed_date ,outdsn = AlphaB,  Med_cat =GNN1 , Year = 2014);


%Date_adjust(indsn = %str(PV),
				     outdsn = Adusted_PVMed_date, 
				     usc = GNN1
				   );
%MedClass_covered_DayMatrix(indsn =Adusted_PVMed_date ,outdsn = PV,  Med_cat =GNN1 , Year = 2014);


%Date_adjust(indsn = %str(ALDO),
				     outdsn = Adusted_ALDOMed_date, 
				     usc = GNN1
				   );
%MedClass_covered_DayMatrix(indsn =Adusted_ALDOMed_date ,outdsn = ALDO,  Med_cat =GNN1 , Year = 2014);


%Date_adjust(indsn = %str(CAA),
				     outdsn = Adusted_CAAMed_date, 
				     usc = GNN1
				   );
%MedClass_covered_DayMatrix(indsn =Adusted_CAAMed_date ,outdsn = CAA,  Med_cat =GNN1 , Year = 2014);


%Date_adjust(indsn = %str(AHMOther),
				     outdsn = Adusted_AHMOtherMed_date, 
				     usc = GNN1
				   );
%MedClass_covered_DayMatrix(indsn =Adusted_AHMOtherMed_date ,outdsn = AHMOther,  Med_cat =GNN1 , Year = 2014);

Data MED_class_Days;
	set MED.ras_date_matrix 
		Med.BB_DATE_MATRIX
		MED.CCB_DATE_MATRIX
		MED.DIURET_DATE_MATRIX
		MED.ALPHAB_DATE_MATRIX
		MED.PV_DATE_MATRIX
		MED.ALDO_DATE_MATRIX
		MED.CAA_DATE_MATRIX 
		MED.AHMother_date_matrix;
RUN;

Proc sort data=MED_class_Days ;
	by Bene_id;
RUN;

Data MED.Max_medClass;
	set MED_class_Days;
	by bene_id ;
	Array RxDay{*} Rxday1-Rxday365;
	retain Num_MEDClass1-Num_MEDClass365 0;
	Array MEClass{*} Num_MEDClass1-Num_MEDClass365;
	Do i= 1 to dim(rxday);
		if rxday[i] = . then rxday[i] = 0;
	End;

	If first.Bene_id then do;
		Do j= 1 to dim(rxday);
			MEClass[j]= rxday[j];																						
		End;
	END; else do;
		Do x= 1 to dim(rxday);
			MEClass[x]= rxday[x]+MEClass[x];																						
		End;
	end;
	
	Max_Num_MEDClass = Max(of Num_MEDClass1-Num_MEDClass365);
	If Last.Bene_id;

	Keep Bene_id Max_Num_MEDClass;
RUN;

/* calculate the all medication numbers */
Proc sql;
		create table MED.AllRX
		as select a.bene_id
				, b.ndc 
				, b.srvc_dt 
				, b.days_suply_num
				, b.tot_plan_pd_amt
				, b.ptnt_pay_amt
				, b.cvrd_d_plan_pd_amt
				, b.tot_rx_cst_amt
				, b.BG_IND
				, b.Benefit_Phase
				, b.ctstrphc_cvrg_cd
				, b.prscrbr_id
				, b.srvc_prvdr_id
				, c.GNN
				, c.BN
				, c.STR 
		from DT.cohort as a left join GV_Claim.PTD_EVENT_2014(where = (days_suply_num > 0)) as b
			on a.bene_id = b.bene_id
		left join PDCH2014.drug_char_2014_extract as c
		on b.NDC = c.NDC
		
		order by a.bene_id, b.srvc_dt;
Quit;

Proc freq data=MED.allRx;
	table GNN/missing;
	Where GNN = '';
RUN;


Data ahmfmt;
	set MED.AHMXWALK2;
	retain fmtname "$ndcfmt" type "C"; 
	rename ndc = start;
	length label $1. ;
	Label = 'Y';
RUN;

Proc format cntlin=ahmfmt; run;

Data MED.NONAHM;
	set MED.ALLRX;
	where  put(ndc, $ndcfmt.) NE 'Y' ;
RUN;


Proc sql;
	create table Prescribers_all
	as select distinct bene_id
					,  count(distinct prscrbr_id) as tot_diff_prvder_All
	from MED.AllRX
	group by bene_id;

	Create table Prescribers_AHM
	as select distinct bene_id
					,  count(distinct prscrbr_id) as tot_diff_prvder_AHM
	from MED.elig_med 
	group by bene_id
	;

	Create table MED.Prvder_count
	as select a.*
			, b.tot_diff_prvder_All
	from Prescribers_AHM as a left join Prescribers_ALL as b
		on a.bene_id = b.bene_id;
Quit;

Proc sql;
	create table MED.AHM_CC
	as select a.bene_id
			, b.Hypert_end
			, b.hypert_ever
	from MED.cohort as a left join GV_BENE.condition_2014 as b
		on a.bene_id = b.bene_id
		;
Quit;

proc sql;
	create table MED.AHM_Cost
	as select distinct bene_id
			, sum(tot_rx_cst_amt) as tot_RX_cost
			, sum(ptnt_pay_amt) as tot_patient_cost
	from MED.Elig_MED
	group by bene_ID
	order by bene_id
	;
Quit;


proc sql;
	create table MED.PartD_pat_Cost
	as select distinct bene_id
			, sum(tot_rx_cst_amt) as tot_PTD_cost
			, sum(ptnt_pay_amt) as tot_PTD_patient_cost
	from MED.ALLRX
	group by bene_ID
	order by bene_id
	;
Quit;


proc sql;
	create table MED.NONAHM_Cost
	as select distinct bene_id
			, sum(tot_rx_cst_amt) as tot_RX_cost
			, sum(ptnt_pay_amt) as tot_patient_cost
	from MED.NONAHM
	group by bene_ID
	order by bene_id
	;
Quit;

Proc sql;
	create table MED.NUM_UniqueRX
	as select distinct Bene_id
			, count(distinct gnn) as NUm_uniqueRX
	from MED.ALLRX
	where GNN NE ''
	group by Bene_id;
Quit;


Proc sql;
	create table MED.NUM_NONAHM_fills
	as select distinct BENE_ID
			, count(distinct srvc_dt) as Num_NONAHM_fills
	from MED.NONAHM
	group by Bene_id;
Quit;

Proc sql;
	create table MED.NUM_AHM_fills
	as select distinct BENE_ID
			, count(srvc_dt) as Num_AHM_fills
	from MED.MED_FOR_PDC
	where GNN1 NE ''
	group by Bene_id;
Quit;


Proc sql;
	create table MED.NUM_AHM_Pills
	as select distinct BENE_ID
			, sum(days_suply_num) as Num_AHM_Pills
	from MED.MED_FOR_PDC
	where GNN1 NE ''
	group by Bene_id;
Quit;


Proc sql;
	create table MED.All_Therapy_days
	as select coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id, g.bene_id, h.bene_id, i.bene_id) as bene_id
			, a.numerator as Ras_numerator
			, b.numerator as BB_numerator
			, c.numerator as CCB_numerator
			, d.numerator as Diuratic_numerator
			, e.numerator as AlphaB_numerator
			, f.numerator as PV_numerator
			, g.numerator as ALDO_numerator
			, h.numerator as CAA_numerator
			, i.numerator as AHMOther_numerator
			, Sum(a.Numerator, b.Numerator, c.Numerator, d.Numerator, e.Numerator, 
					f.Numerator, g.Numerator, h.Numerator, i.Numerator) as all_therapy_days
	from Med.Ras_pdc_2014 as a 
		full join Med.BB_PDC_2014 as b
			on a.bene_id = b.bene_id
		full join Med.CCB_PDC_2014 as c
			on coalesce(a.bene_id, b.bene_id) = c.bene_id
		full join Med.diurt_pdc_2014 as d
			on coalesce(a.bene_id, b.bene_id, c.bene_id) = d.bene_id
		full join Med.AlphaB_pdc_2014 as e
			on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id) = e.bene_id
		full join Med.pv_pdc_2014 as f
			on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id) = f.bene_id
		full join Med.ALDO_pdc_2014 as g
			on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id) = g.bene_id
		full join Med.CAA_pdc_2014 as h
			on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id, g.bene_id) = h.bene_id
		full join Med.AHMOTHER_PDC_2014 as i
			on coalesce(a.bene_id, b.bene_id, c.bene_id, d.bene_id, e.bene_id, f.bene_id, g.bene_id, h.bene_id) = i.bene_id	
	;
Quit;

Proc sql;
	create table MED.GENERIC_Fills
	as select distinct bene_id
			, count(srvc_dt) as Generic_fills
	from MED.MED_for_PDC
	where GNN1 NE '' and Strip(BG_Ind) = 'G' or strip(BG_ind) = 'BG'
	group by bene_id;
Quit;

Data fixed_combo;
	set MED.MED_for_PDC;
	if usc_code in (31112, 31118, 31122, 31123, 31124, 31129, 31142, 31149, 31430, 31800, 31140)  then Fixe_doese_combo = 1;
	else Fixe_doese_combo = 0;
RUN;

Proc sql;
	create table MED.fixed_combo
	as select distinct Bene_id
				, sum(Fixe_doese_combo) as tot_Fixe_doese_combo
				, count(srvc_dt) as Fixed_dose_combo_fills
	from fixed_combo
	where Fixe_doese_combo = 1
	group by Bene_id;
QUit;


/* Pull all data together */
Proc sql;
	create table MED.PRE_Table1
	as select a.*
			, b.ageAtBegin 
			, b.bene_dob 
			, b.death_dt
			, b.race_cd 
			, b.sex
			, b.state
			, b.county 
			, b.state_county_fips 
			, b.ffs
			, b.ma
			, b.full_dual_mos
			, b.ms_cd 
			, b.orec  
			, b.crec  
			, c.Max_Num_MEDClass
			, d.LIS_MOS
			, e.tot_diff_prvder_AHM
			, e.tot_diff_prvder_All
			, f.Hypert_end
			, f.Hypert_ever
			, g.tot_RX_cost as tot_AMHRX_cost
			, g.tot_patient_cost as tot_AHMPatnt_cost
			, h.tot_patient_cost as tot_nonAHMPatnt_cost
			, i.NUm_uniqueRX
			, j.Num_NONAHM_fills
			, k.Num_AHM_fills
			, m.tot_Fixe_doese_combo
			, m.Fixed_dose_combo_fills
			, n.Num_AHM_Pills
			, o.all_therapy_days
			, p.average_persistence
			, gn.generic_fills
			, esrd.Bene_ESRD_IND
			, ptdcst.tot_PTD_patient_cost
			, ptdcst.tot_PTD_cost
	from MED.overPDC_2014 as a left join MED.ELIG_ENROLL as b
			on a.bene_id = b.bene_id
		left join MED.Max_medClass as c 
			on a.bene_id = c.bene_id
		left join MED.LIS_status as d
			on a.bene_id = d.bene_id
		left join MED.Prvder_count as e
			on a.bene_id = e.bene_id
		left join MED.AHM_CC as f
			on a.bene_id = f.bene_id
		left join MED.AHM_Cost as g
			on a.bene_id = g.bene_id
		left join MED.NONAHM_Cost as h
			on a.bene_id = h.bene_id
		left join MED.NUM_UniqueRX as i
			on a.bene_id = i.bene_id
		left join MED.num_nonahm_fills as j
			on a.bene_id = j.bene_id
		left join MED.num_ahm_fills as k
			on a.bene_id = k.bene_id
		left join MED.fixed_combo as m 
			on a.bene_id = m.bene_id
		left join MED.Num_AHM_Pills as n
			on a.bene_id = n.bene_id
		left join MED.ALL_THERAPY_DAYS as o
			on a.bene_id = o.bene_id
		left join MED.overPersistence as p
			on a.bene_id = p.bene_id
		Left join MED.GENERIC_FILLS as gn
			on a.bene_id = gn.Bene_id
		left join BENE_cc.MBSF_AB_2014 as esrd
			on a.bene_id = esrd.Bene_id
		left join MED.PartD_pat_Cost as ptdcst
			on a.bene_id = ptdcst.bene_id
	;
Quit;


Proc Univariate data =  MED.PRE_table1   ;
	var NUm_uniqueRX Num_NONAHM_fills ;
RUN;


Data MED.table1;
	set MED.PRE_Table1;
	Length NUM_provider_AHM NUM_provider_ALL MaxNum_class $15 ;
	if NUm_uniqueRX <= 6 then UniqueRX_Q4 = 'Q1';
	else if 6 < NUm_uniqueRX <= 9 then UniqueRX_Q4 = 'Q2';
	else if 9 < NUm_uniqueRX <= 13 then UniqueRX_Q4 = 'Q3';
	else if 13 < NUm_uniqueRX  then UniqueRX_Q4 = 'Q4';

	if Num_NONAHM_fills <= 9 then NONAHM_fills_Q4 = 'Q1';
	else if 9 < Num_NONAHM_fills <= 16 then NONAHM_fills_Q4 = 'Q2';
	else if 16 < Num_NONAHM_fills <= 27 then NONAHM_fills_Q4 = 'Q3';
	else if 27 < Num_NONAHM_fills  then NONAHM_fills_Q4 = 'Q4';

	if full_dual_mos = 0 then Dual = 'N';
	else Dual = 'Y';

	if lis_mos = 0 dual = 'N' then LIS = 'N';
	else LIS = 'Y';

	If death_dt = . then Died = 'N';
	else Died = 'Y';


	IF tot_diff_prvder_AHM = 1 then NUM_provider_AHM = 'One';
	else if tot_diff_prvder_AHM = 2 then NUM_provider_AHM = 'Two';
	else NUM_provider_AHM = 'Three and More';

	IF tot_diff_prvder_All = 1 then NUM_provider_ALL = 'One';
	else if tot_diff_prvder_All = 2 then NUM_provider_ALL = 'Two';
	else NUM_provider_ALL = 'Three and More';

	IF Max_Num_MEDClass= 1 then MaxNum_class = 'One';
	else if Max_Num_MEDClass= 2 then MaxNum_class = 'Two';
	else if Max_Num_MEDClass= 3 then MaxNum_class = 'Three';
	else MaxNum_class = 'Four and More';

	if tot_Fixe_doese_combo > 0 then Fixed_dose_combo = 'Y';
	else Fixed_dose_combo = 'N';

	if  average_persistence = 1 then persistence = 1;
	else persistence = 0;


	length Plan  $3;
	if MA = 1 then Plan = "MA";
	if FFS = 1 then Plan = "FFS";

	if plan = 'FFS' then do;
		IF Hypert_ever NE . then Hypertension = 'Y';
		else Hypertension = 'N';
	end; else do;
		 Hypertension = 'N';
	End;

	if PDC_Overall >= 0.8 then Adherence = 'Y' ;
	else Adherence= 'N';

	where sex NE '0'; /* delete the missing sex data*/
RUN;
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/* Generate table1 */
Libname MED "&myfiles_root/_downloads/VitalSign/Data";

Options compress=yes errors=10;
options Cmplib= sasuser.cmpl;

Proc format;
	value ageCat 65 - 74.9 = "65 - 74"
				 75 - 84.9 = "75 - 84"
				 85 - 120  = ">=85  ";

	Value  $RaceCat '0' = "unKnown"
				   '1' = "Non-Hispanic White"
				   '2' = "Black o African-American"
				   '3' = "Other"
				   '4' = "Asian/Pacific Islander"
				   '5' = "Hispanic"
				   '6' = "American Indain/Alaska Native";
	Value $gender  '1' = "Male"
					'2' = "Female";

	value pdccat   0 - 0.399 = "<=40%"
					0.40-0.79  = "40%-79%"
				     0.80 - 1   = ">=80%"
					;
	value $ORECcat '0' = 'OASI'
				  '1' = 'DIB'
				  '2' = 'ESRD'
				  '3' = 'DIB and ESRD'
			;
RUN;

%Macro Table1(Item = );
	Proc report data=MED.table1(OBS=MAX);

		col  &Item n tot_AMHRX_cost tot_AHMPatnt_cost tot_PTD_patient_cost pcnt_pat_cost Num_AHM_fills Generic_fills tot_Fixe_doese_combo 
			pctn_gn_fill pctn_fixed_fill all_therapy_days Therapy_day_perfill
			Num_AHM_Pills 
			SupplyDay_perfill persistence Adherence Pcnt_NonPersistence Pcnt_Nonadherence
		;
		define &item /group;
		Define N/ 'Beneficiary';
		define tot_AMHRX_cost/ sum 'Total AHM Cost';
		Define tot_AHMPatnt_cost/sum 'Total of Patient Cost';
		Define tot_PTD_patient_cost/sum 'Total PTD patient cost';
		Define pcnt_pat_cost/computed f = percent8.2 '% of Patient cost to PartD patient';
		Define Num_AHM_Pills/sum 'Total Supply Days';
		Define Num_AHM_fills/ sum 'Total AHM Fills';
		Define Generic_fills/ sum 'Total Generic Fills';
		Define tot_Fixe_doese_combo/ sum 'Total Fixed Dose Combination Fills';
		Define pctn_gn_fill/computed '% Generic Fills' f = percent8.2;
		Define pctn_fixed_fill/computed '%Fixed Dose Combination Fills' f = percent8.2;
		Define all_therapy_days/sum 'Total Therapy Days';
		Define SupplyDay_perfill/ computed 'Supply Days Per Fill' f=f5.2 ;
		Define Therapy_day_perfill/ computed 'Therapy Days Per Fill' f=f5.2 ;

		Define persistence /across;
		Define Adherence/across;
		Define Pcnt_NonPersistence /computed f = percent8.2;
		Define Pcnt_Nonadherence /computed f = percent8.2;

		Compute pcnt_pat_cost;
			pcnt_pat_cost = tot_AHMPatnt_cost.sum/tot_PTD_patient_cost.sum;
		Endcomp;

		Compute pctn_gn_fill;
			pctn_gn_fill = Generic_fills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute pctn_fixed_fill;
			pctn_fixed_fill = tot_Fixe_doese_combo.sum/Num_AHM_fills.sum;
		EndComp;

		Compute Therapy_day_perfill;
			Therapy_day_perfill = all_therapy_days.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute SupplyDay_perfill;
			SupplyDay_perfill = Num_AHM_Pills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute Pcnt_NonPersistence;
				Pcnt_NonPersistence = _c16_/_c2_;
		EndComp ;
		
		Compute Pcnt_Nonadherence;
				Pcnt_Nonadherence = _c18_/_c2_;
		EndComp ;

		format ageAtBegin agecat. sex $gender. race_cd $raceCat. Orec $ORECcat. ;
	RUN;

%Mend;


	Proc report data=MED.table1(OBS=MAX);

		col  n tot_AMHRX_cost tot_AHMPatnt_cost tot_PTD_patient_cost pcnt_pat_cost Num_AHM_fills Generic_fills tot_Fixe_doese_combo 
			pctn_gn_fill pctn_fixed_fill all_therapy_days Therapy_day_perfill
			Num_AHM_Pills 
			SupplyDay_perfill persistence Adherence Pcnt_NonPersistence Pcnt_Nonadherence
		;
		Define N/ 'Beneficiary';
		define tot_AMHRX_cost/ sum 'Total AHM Cost';
		Define tot_AHMPatnt_cost/sum 'Total of Patient Cost';
		Define tot_PTD_patient_cost/sum 'Total PTD patient cost';
		Define pcnt_pat_cost/computed f = percent8.2 '% of Patient cost to PartD patient';
		Define Num_AHM_Pills/sum 'Total Supply Days';
		Define Num_AHM_fills/ sum 'Total AHM Fills';
		Define Generic_fills/ sum 'Total Generic Fills';
		Define tot_Fixe_doese_combo/ sum 'Total Fixed Dose Combination Fills';
		Define pctn_gn_fill/computed '% Generic Fills' f = percent8.2;
		Define pctn_fixed_fill/computed '%Fixed Dose Combination Fills' f = percent8.2;
		Define all_therapy_days/sum 'Total Therapy Days';
		Define SupplyDay_perfill/ computed 'Supply Days Per Fill' f=f5.2 ;
		Define Therapy_day_perfill/ computed 'Therapy Days Per Fill' f=f5.2 ;

		Define persistence /across;
		Define Adherence/across;
		Define Pcnt_NonPersistence /computed f = percent8.2;
		Define Pcnt_Nonadherence /computed f = percent8.2;

		Compute pcnt_pat_cost;
			pcnt_pat_cost = tot_AHMPatnt_cost.sum/tot_PTD_patient_cost.sum;
		Endcomp;

		Compute pctn_gn_fill;
			pctn_gn_fill = Generic_fills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute pctn_fixed_fill;
			pctn_fixed_fill = tot_Fixe_doese_combo.sum/Num_AHM_fills.sum;
		EndComp;

		Compute Therapy_day_perfill;
			Therapy_day_perfill = all_therapy_days.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute SupplyDay_perfill;
			SupplyDay_perfill = Num_AHM_Pills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute Pcnt_NonPersistence;
				Pcnt_NonPersistence = _c15_/_c1_;
		EndComp ;
		
		Compute Pcnt_Nonadherence;
				Pcnt_Nonadherence = _c17_/_c1_;
		EndComp ;

		format ageAtBegin agecat. sex $gender. race_cd $raceCat. Orec $ORECcat. ;
	RUN;

%Table1(Item = Sex);

%Table1(Item = ageAtBegin);

%Table1(Item = race_cd);

Proc report data=MED.table1(OBS=MAX);

		col  Lis Dual n tot_AMHRX_cost tot_AHMPatnt_cost tot_PTD_patient_cost pcnt_pat_cost Num_AHM_fills Generic_fills tot_Fixe_doese_combo 
			pctn_gn_fill pctn_fixed_fill all_therapy_days Therapy_day_perfill
			Num_AHM_Pills 
			SupplyDay_perfill persistence Adherence Pcnt_NonPersistence Pcnt_Nonadherence
		;
		define LIS /group;
		Define Dual/across;
		Define N/ 'Beneficiary';
		define tot_AMHRX_cost/ sum 'Total AHM Cost';
		Define tot_AHMPatnt_cost/sum 'Total of Patient Cost';
		Define tot_PTD_patient_cost/sum 'Total PTD patient cost';
		Define pcnt_pat_cost/computed f = percent8.2 '% of Patient cost to PartD patient';
		Define Num_AHM_Pills/sum 'Total Supply Days';
		Define Num_AHM_fills/ sum 'Total AHM Fills';
		Define Generic_fills/ sum 'Total Generic Fills';
		Define tot_Fixe_doese_combo/ sum 'Total Fixed Dose Combination Fills';
		Define pctn_gn_fill/computed '% Generic Fills' f = percent8.2;
		Define pctn_fixed_fill/computed '%Fixed Dose Combination Fills' f = percent8.2;
		Define all_therapy_days/sum 'Total Therapy Days';
		Define SupplyDay_perfill/ computed 'Supply Days Per Fill' f=f5.2 ;
		Define Therapy_day_perfill/ computed 'Therapy Days Per Fill' f=f5.2 ;

		Define persistence /across;
		Define Adherence/across;
		Define Pcnt_NonPersistence /computed f = percent8.2;
		Define Pcnt_Nonadherence /computed f = percent8.2;

		Compute pcnt_pat_cost;
			pcnt_pat_cost = tot_AHMPatnt_cost.sum/tot_PTD_patient_cost.sum;
		Endcomp;

		Compute pctn_gn_fill;
			pctn_gn_fill = Generic_fills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute pctn_fixed_fill;
			pctn_fixed_fill = tot_Fixe_doese_combo.sum/Num_AHM_fills.sum;
		EndComp;

		Compute Therapy_day_perfill;
			Therapy_day_perfill = all_therapy_days.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute SupplyDay_perfill;
			SupplyDay_perfill = Num_AHM_Pills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute Pcnt_NonPersistence;
				Pcnt_NonPersistence = _c19_/_c4_;
		EndComp ;
		
		Compute Pcnt_Nonadherence;
				Pcnt_Nonadherence = _c21_/_c4_;
		EndComp ;

		format ageAtBegin agecat. sex $gender. race_cd $raceCat. Orec $ORECcat. ;
	RUN;

%Table1(Item = BENE_esrd_IND);

%Table1(Item = orec);

%Table1(Item = Fixed_dose_combo);

%Table1(Item = MaxNum_class);

%Table1(Item = UniqueRX_Q4);

%Table1(Item = NONAHM_fills_Q4);

%Table1(Item = NUM_provider_ALL);

%Table1(Item = NUM_provider_AHM);

%Table1(Item = Died);

%Table1(Item = Plan);

	Proc report data=MED.table1(OBS=MAX);
		where strip(plan) = 'FFS';	
		col Hypertension N tot_AMHRX_cost tot_AHMPatnt_cost tot_PTD_patient_cost pcnt_pat_cost Num_AHM_fills Generic_fills tot_Fixe_doese_combo 
			pctn_gn_fill pctn_fixed_fill all_therapy_days Therapy_day_perfill
			Num_AHM_Pills 
			SupplyDay_perfill persistence Adherence Pcnt_NonPersistence Pcnt_Nonadherence
		;
		Define Hypertension/group;
		Define N/ 'Beneficiary';
		define tot_AMHRX_cost/ sum 'Total AHM Cost';
		Define tot_AHMPatnt_cost/sum 'Total of Patient Cost';
		define tot_PTD_patient_cost/ sum ;
		Define pcnt_pat_cost/computed f = percent8.2 '% of Patient cost to PartD patient';
		Define Num_AHM_Pills/sum 'Total Supply Days';
		Define Num_AHM_fills/ sum 'Total AHM Fills';
		Define Generic_fills/ sum 'Total Generic Fills';
		Define tot_Fixe_doese_combo/ sum 'Total Fixed Dose Combination Fills';
		Define pctn_gn_fill/computed '% Generic Fills' f = percent8.2;
		Define pctn_fixed_fill/computed '%Fixed Dose Combination Fills' f = percent8.2;
		Define all_therapy_days/sum 'Total Therapy Days';
		Define SupplyDay_perfill/ computed 'Supply Days Per Fill' f=f5.2 ;
		Define Therapy_day_perfill/ computed 'Therapy Days Per Fill' f=f5.2 ;

		Define persistence /across;
		Define Adherence/across;
		Define Pcnt_NonPersistence /computed f = percent8.2;
		Define Pcnt_Nonadherence /computed f = percent8.2;

		Compute pcnt_pat_cost;
			pcnt_pat_cost = tot_AHMPatnt_cost.sum/tot_PTD_patient_cost.sum;
		Endcomp;

		Compute pctn_gn_fill;
			pctn_gn_fill = Generic_fills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute pctn_fixed_fill;
			pctn_fixed_fill = tot_Fixe_doese_combo.sum/Num_AHM_fills.sum;
		EndComp;

		Compute Therapy_day_perfill;
			Therapy_day_perfill = all_therapy_days.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute SupplyDay_perfill;
			SupplyDay_perfill = Num_AHM_Pills.sum/Num_AHM_fills.sum;
		Endcomp;

		EndComp ;
		
		Compute Pcnt_NonPersistence;
				Pcnt_NonPersistence = _c15_/_c2_;
		EndComp ;
		
		Compute Pcnt_Nonadherence;
				Pcnt_Nonadherence = _c17_/_c2_;
		EndComp ;
		format ageAtBegin agecat. sex $gender. race_cd $raceCat. Orec $ORECcat. ;
	RUN;
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/* Generate Table 2*/
Libname MED "&myfiles_root/_downloads/VitalSign/Data";

%include "&myfiles_root/_downloads/Yang/sasprog/DateAdjust_Macro.sas";
%include "&myfiles_root/_downloads/VitalSign/PDC_Calculation_Macro.sas";

Options compress=yes errors=10;
options Cmplib= sasuser.cmpl;

%Macro createTable2(meddata = , pdcData= , pdcname = , persisData = , persisName =, MEDClass = );
	Data fixed_combo;
		set MED.&meddata. ;
		if usc_code in (31112, 31118, 31122, 31123, 31124, 31129, 31142, 31149, 31430, 31800) 
		   or usc_code = 31450 and Diuretic = 1  then Fixe_doese_combo = 1;
		else Fixe_doese_combo = 0;
		if Fixe_doese_combo = 1;
	RUN;

	Proc sql ;
		create table Total_AHM_nums
		as select distinct bene_id
				, sum(tot_rx_cst_amt) as tot_AMHRX_cost
				, sum(ptnt_pay_amt) as tot_AHMPatnt_cost
				, sum(days_suply_num)as tot_supply_days
				, count(srvc_dt) as Num_AHM_fills
		from MED.&meddata.
		group by Bene_id ;

		create table Total_Generic_fill
		as select distinct bene_id
				, count(srvc_dt) as Generic_fills
		from MED.&meddata.
		where  strip(BG_IND) = 'G' or strip(BG_IND) = 'BG'
		group by Bene_id ;

		create table fixed_combo_fills
		as select distinct bene_id
					, count(srvc_dt) as tot_Fixe_doese_combo
		from fixed_combo
		group by bene_id;
	Quit;

	Proc sql ;
		create table Table2_&MEDclass.
		as select a.bene_id 
				, a.&pdcname. as pdc
				, b.Plan
				, b.hypertension
				, c.tot_AMHRX_cost
				, c.tot_AHMPatnt_cost
				, c.tot_supply_days
				, c.Num_AHM_fills
				, d.Generic_fills
				, e.tot_Fixe_doese_combo
				, f.&persisName as MEDpersistence
		from MED.&pdcData as a left join MED.table1 as b
				on a.bene_id = b.bene_id
			left join Total_AHM_nums as c
				on a.bene_id = c.bene_id
			left join Total_Generic_fill as d
				on a.bene_id = d.bene_id
			left join fixed_combo_fills as e
				on a.bene_id = e.bene_id
			left join MED.&persisData as f
				on a.bene_id = f.bene_id
			;
	Quit;

	Data MED.Table2_&MEDClass. ;
		set Table2_&MEDClass.;
		if pdc GE 0.8 then adherence = 1;
		else  adherence = 0;
		if MEDpersistence = 1 then persistence = 'Y';
		else persistence = 'N';
	RUN;



	Proc report data=MED.Table2_&MEDClass. (OBS=Max);
		
		col Plan n Hypertension pctn_Hypertension tot_AMHRX_cost tot_AHMPatnt_cost Num_AHM_fills Generic_fills tot_Fixe_doese_combo tot_supply_days 
			pctn_fixed_fill pctn_gn_fill Supply_day_perfill persistence Adherence Pcnt_NonPersistence Pcnt_Nonadherence
			  
		;
		Define Plan/group ;
		Define N/ 'Beneficiary';
		define Hypertension/across;
		define tot_AMHRX_cost/ sum 'Total AHM Cost';
		Define tot_AHMPatnt_cost/sum 'Total of Patient Cost';
	
		Define Num_AHM_fills/ sum 'Total AHM Fills';
		Define Generic_fills/ sum 'Total Generic Fills';
		Define tot_Fixe_doese_combo/ sum 'Total Fixed Dose Combination Fills';
		Define tot_supply_days/sum 'Total Supply Days';
		Define persistence /across;
		Define Adherence/across;
		Define Pcnt_NonPersistence /computed f = percent8.2;
		Define Pcnt_Nonadherence /computed f = percent8.2;

		Define pctn_Hypertension/ computed f = percent8.2;
		Define pctn_gn_fill/computed '% Generic Fills' f = percent8.2;
		Define pctn_fixed_fill/computed '%Fixed Dose Combination Fills' f = percent8.2;
		Define Supply_day_perfill/ computed 'Supply Days Per Fill' f=f5.2 ;

		Compute pctn_Hypertension;
			pctn_Hypertension = _c4_/_c2_;
		Endcomp;

		Compute pctn_gn_fill;
			pctn_gn_fill = Generic_fills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute pctn_fixed_fill;
			pctn_fixed_fill = tot_Fixe_doese_combo.sum/Num_AHM_fills.sum;
		EndComp;

		Compute Supply_day_perfill;
			Supply_day_perfill = tot_supply_days.sum/Num_AHM_fills.sum;
		Endcomp;
	
		Compute Pcnt_NonPersistence;
				Pcnt_NonPersistence = _c15_/_c2_;
		EndComp ;

		
		Compute Pcnt_Nonadherence;
				Pcnt_Nonadherence = _c17_/_c2_;
		EndComp ;
	RUN;

%MEnd;

%createTable2(meddata =MED_DIRUETICS 
			, pdcData= DIURT_PDC_2014
			, pdcname = PDC_DIURT
			, persisData = DIURT_PERSISTENCE
			, persisName = Diuretic_persistence
			, MEDClass = Diuretics);

%createTable2(meddata =MED_THIAZIDE 
			, pdcData= THIAZIDE_PDC_2014
			, pdcname = PDC_THIAZIDE
			, persisData = THIAZIDE_PERSISTENCE
			, persisName = THIAZIDE_persistence
			, MEDClass = THIAZIDE);

%createTable2(meddata =MED_ACEI 
			, pdcData= ACEI_PDC_2014
			, pdcname = PDC_ACEI
			, persisData = ACEI_PERSISTENCE
			, persisName = ACEI_persistence
			, MEDClass = ACEI);

%createTable2(meddata =MED_ARB
			, pdcData= ARB_PDC_2014
			, pdcname = PDC_ARB
			, persisData = ARB_PERSISTENCE
			, persisName = ARB_persistence
			, MEDClass = ARB);

%createTable2(meddata =MED_BB 
			, pdcData= BB_PDC_2014
			, pdcname = PDC_BB
			, persisData = BB_PERSISTENCE
			, persisName = BB_persistence
			, MEDClass = BB);

%createTable2(meddata =MED_CCB 
			, pdcData= CCB_PDC_2014
			, pdcname = PDC_CCB
			, persisData = CCB_PERSISTENCE
			, persisName = CCB_persistence
			, MEDClass = CCB);

%createTable2(meddata =MED_RAS 
			, pdcData= RAS_PDC_2014
			, pdcname = PDC_RAS
			, persisData = RAS_PERSISTENCE
			, persisName = RAS_persistence
			, MEDClass = RAS);


%createTable2(meddata =MED_Other
			, pdcData= OTHER_PDC_AVE_2014
			, pdcname = Ave_pdc_otherMed
			, persisData = OTHERMED_PERSISTENCE
			, persisName = OtherMED_persistence
			, MEDClass = OtherAHMMED);
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Table3.sas
/* Generate table 3 */
Libname MED "&myfiles_root/_downloads/VitalSign/Data";
%include "&myfiles_root/_downloads/Yang/sasprog/DateAdjust_Macro.sas";
%include "&myfiles_root/_downloads/VitalSign/PDC_Calculation_Macro.sas";

Options compress=yes errors=10;
options Cmplib= sasuser.cmpl;


	Proc report data=MED.Table1(OBS=Max);
		
		col State n Num_AHM_fills Max_Num_MEDClass MeanMax_Num_MEDs all_therapy_days tot_Fixe_doese_combo
			tot_AMHRX_cost tot_AHMPatnt_cost tot_PTD_patient_cost MEAN_TOT_cst MEAN_PAT_cst pcnt_pat_cost Num_AHM_Pills 
			Supply_day_perfill Therapy_day_perfill 
		    Generic_fills pctn_fixed_fill pctn_gn_fill persistence Adherence Pcnt_NonPersistence Pcnt_Nonadherence  
		;
		Define State /group ;
		Define N/ 'Beneficiary';
		Define Num_AHM_fills/ sum 'Total AHM Fills';
		Define Max_Num_MEDClass/ analysis sum ;
		Define MeanMax_Num_MEDs/ Computed 'Mean Max MEDs' f=f4.1;

		Define all_therapy_days/Sum;
		Define Num_AHM_Pills/Sum 'Total_supply Days';
		Define tot_AMHRX_cost/sum;
		Define tot_AHMPatnt_cost/sum;
		Define tot_PTD_patient_cost/sum;
		Define Generic_fills/sum;
		Define tot_Fixe_doese_combo/Sum;
		Define MEAN_TOT_cst/ computed 'Mean Total AHM Cost per Thearpy year' f= f10.2;
		Define MEAN_PAT_cst/computed 'Mean total Patient cost per Therapy year' f= f10.2;
		Define pcnt_pat_cost/computed f = percent8.2 '% of Patient cost to PartD patient' f = percent8.2;
		
		Define Supply_day_perfill/ computed  f=f5.2 ;
		Define Therapy_day_perfill/ computed 'Average Daily Dose Per Fill' f=f5.2 ;
		Define pctn_fixed_fill/computed '%Fixed Dose Combination Fills' f = percent8.2;
		Define pctn_gn_fill/computed '% Daily Dose Generic Fills' f = percent8.2;
		
		
		Define persistence /across;
		Define Adherence/across;
		Define Pcnt_NonPersistence /computed f = percent8.2;
		Define Pcnt_Nonadherence /computed f = percent8.2;

		Compute MeanMax_Num_MEDs;
			MeanMax_Num_MEDs = Max_Num_MEDClass.sum/N;
		Endcomp;

		Compute MEAN_TOT_cst;
			MEAN_TOT_cst = 365*tot_AMHRX_cost.sum/all_therapy_days.sum;
		Endcomp;

		Compute MEAN_PAT_cst;
			MEAN_PAT_cst = 365*tot_AHMPatnt_cost.sum/all_therapy_days.sum;
		Endcomp;

		Compute pcnt_pat_cost;
			pcnt_pat_cost = tot_AHMPatnt_cost.sum/tot_PTD_patient_cost.sum;
		Endcomp;

		Compute pctn_gn_fill;
			pctn_gn_fill = Generic_fills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute pctn_fixed_fill;
			pctn_fixed_fill = tot_Fixe_doese_combo.sum/Num_AHM_fills.sum;
		EndComp;

		Compute Supply_day_perfill;
			Supply_day_perfill = Num_AHM_Pills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute Therapy_day_perfill;
			Therapy_day_perfill = all_therapy_days.sum/Num_AHM_fills.sum;
		Endcomp;

		
		Compute Pcnt_NonPersistence;
				Pcnt_NonPersistence = _c20_/_c2_;
		EndComp ;

		
		Compute Pcnt_Nonadherence;
				Pcnt_Nonadherence = _c22_/_c2_;
		EndComp ;
		
	RUN;
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RAS table.sas
/* Generate table RAS */
Libname MED "&myfiles_root/_downloads/VitalSign/Data";
%include "&myfiles_root/_downloads/Yang/sasprog/DateAdjust_Macro.sas";
%include "&myfiles_root/_downloads/VitalSign/PDC_Calculation_Macro.sas";

Options compress=yes errors=10;
options Cmplib= sasuser.cmpl;

	Data fixed_combo;
		set MED.MED_RAS ;
		if usc_code in (31112, 31118, 31122, 31123, 31124, 31129, 31142, 31149, 31430, 31800) 
		   or usc_code = 31450 and Diuretic = 1  then Fixe_doese_combo = 1;
		else Fixe_doese_combo = 0;
		if Fixe_doese_combo = 1;
	RUN;

	Proc sql ;
		create table Total_AHM_nums
		as select distinct bene_id
				, sum(tot_rx_cst_amt) as tot_AMHRX_cost
				, sum(ptnt_pay_amt) as tot_AHMPatnt_cost
				, sum(days_suply_num)as tot_supply_days
				, count(srvc_dt) as Num_AHM_fills
		from MED.MED_RAS
		group by Bene_id ;

		create table Total_Generic_fill
		as select distinct bene_id
				, count(srvc_dt) as Generic_fills
		from MED.MED_RAS
		where  strip(BG_IND) = 'G' or strip(BG_IND) = 'BG'
		group by Bene_id ;

		create table fixed_combo_fills
		as select distinct bene_id
					, count(srvc_dt) as tot_Fixe_doese_combo
		from fixed_combo
		group by bene_id;
	Quit;

	Proc sql ;
		create table RAS_table
		as select a.bene_id 
				, a.PDC_RAS 
				, b.State
				, b.Plan
				, b.tot_PTD_patient_cost
				, b.hypertension
				, c.tot_AMHRX_cost
				, c.tot_AHMPatnt_cost
				, c.tot_supply_days
				, c.Num_AHM_fills
				, d.Generic_fills
				, e.tot_Fixe_doese_combo
				, f.RAS_persistence
		from MED.RAS_PDC_2014 as a left join MED.table1 as b
				on a.bene_id = b.bene_id
			left join Total_AHM_nums as c
				on a.bene_id = c.bene_id
			left join Total_Generic_fill as d
				on a.bene_id = d.bene_id
			left join fixed_combo_fills as e
				on a.bene_id = e.bene_id
			left join MED.RAS_PERSISTENCE as f
				on a.bene_id = f.bene_id
			;
	Quit;

	Data MED.RAS_state ;
		set RAS_table;
		if PDC_RAS GE 0.8 then adherence = 1;
		else  adherence = 0;
		if RAS_persistence = 1 then persistence = 'Y';
		else persistence = 'N';
		If tot_Fixe_doese_combo = . then tot_Fixe_doese_combo = 0 ;
	RUN;



	Proc report data=MED.RAS_state(OBS=MAX) missing;
		
		col State n tot_AMHRX_cost tot_AHMPatnt_cost tot_PTD_patient_cost tot_supply_days MEAN_TOT_cst MEAN_PAT_cst pcnt_pat_cost  
			Num_AHM_fills Supply_day_perfill tot_Fixe_doese_combo pctn_fixed_fill
		    Generic_fills pctn_gn_fill persistence Adherence Pcnt_NonPersistence Pcnt_Nonadherence  
		;
		Define State /group ;
		Define N/ 'Beneficiary';
		Define Num_AHM_fills/ sum 'Total AHM Fills';

		Define tot_AMHRX_cost/sum;
		Define tot_AHMPatnt_cost/sum;
		Define tot_PTD_patient_cost/sum;
		Define Generic_fills/sum;
		Define tot_supply_days/Sum;
		Define tot_Fixe_doese_combo/Sum;
		Define MEAN_TOT_cst/ computed 'Mean Total AHM Cost per Thearpy year' f= f10.2;
		Define MEAN_PAT_cst/computed 'Mean total Patient cost per Therapy year' f= f10.2;
		Define pcnt_pat_cost/computed f = percent8.2 '% of Patient cost to PartD patient' f = percent8.2;
		
		Define Supply_day_perfill/ computed  f=f5.2 ;
		Define pctn_fixed_fill/computed '%Fixed Dose Combination Fills' f = percent8.2;
		Define pctn_gn_fill/computed '% Daily Dose Generic Fills' f = percent8.2;
		
		
		Define persistence /across;
		Define Adherence/across;
		Define Pcnt_NonPersistence /computed f = percent8.2;
		Define Pcnt_Nonadherence /computed f = percent8.2;


		Compute MEAN_TOT_cst;
			MEAN_TOT_cst = 365*tot_AMHRX_cost.sum/tot_supply_days.sum;
		Endcomp;

		Compute MEAN_PAT_cst;
			MEAN_PAT_cst = 365*tot_AHMPatnt_cost.sum/tot_supply_days.sum;
		Endcomp;

		Compute pcnt_pat_cost;
			pcnt_pat_cost = tot_AHMPatnt_cost.sum/tot_PTD_patient_cost.sum;
		Endcomp;

		Compute pctn_gn_fill;
			pctn_gn_fill = Generic_fills.sum/Num_AHM_fills.sum;
		Endcomp;

		Compute pctn_fixed_fill;
			pctn_fixed_fill = tot_Fixe_doese_combo.sum/Num_AHM_fills.sum;
		EndComp;

		Compute Supply_day_perfill;
			Supply_day_perfill = tot_supply_days.sum/Num_AHM_fills.sum;
		Endcomp;
		
		Compute Pcnt_NonPersistence;
				Pcnt_NonPersistence = _c16_/_c2_;
		EndComp ;

		Compute Pcnt_Nonadherence;
				Pcnt_Nonadherence = _c18_/_c2_;
		EndComp ;
		
	RUN;
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