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Working with Your Data
- Setting Up Your Dataset
Definition of Medical History
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SAS Date

*A SAS date is a numeric value equal to the
number of days since 1/1/1960. For example,

Date SAS date value
1/1/1959 -365
1/1/1960 0
1/1/1961 366
1/1/2003 15706
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diagyear = substr (FUNC_DATE,1,4) * 1 ;
diagmonth = substr (FUNC_DATE,5,2) * 1 ;
diagday = substr (FUNC_DATE,7,2) *1;

diagdate = mdy ( diagmonth , diagday , diagyear ) ;

data work.cd1997a ;
set work.cd1997 :

SAS date value
(the No. of days

since 1/1/1960 )

birthyear = substr (ID_BIRTH _YM,1,4) *1;
birthmonth = substr (ID_BIRTH YM,5,2) *1;

birthday = 15 ;
birthdate = mdy ( birthmonth , birthday , birthyear );

o] L/ {#ERIDakCD1s
diagage = (diagdate - birthdate)/365.25;

run, 21



Conversion between
Numeric Values and Character

PUT and INPUT

* Character to Numeric
newvar = INPUT (oldvar, informat) ;

B E ©F BER
* Numeric to Character

newvar = PUT (oldvar, format) ;
=z e BoE R

%%



Age (2)

data work.cd1997a ; i‘j?d;eijui
set work.cd1997 :

diagdate = input(FUNC_DATE,YYMMDDS.) ;
birthdate = input(ID_BIRTHDAY,YYMMDDS.);
diagage = (diagdate - birthdate)/365.25;

run;
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Age Group

**set age group;
data work.Q4;

set work.Q3;
if diagage =. thenage gp =.;
else if diagage < 10 then age gp = 1;

else if 10 =< diagage < 20 then age gp = 2;
else if 20 =< diagage < 30 then age _gp = 3;
else if 30 =< diagage < 40 then age gp = 4;
else if 40 =< diagage < 50 then age gp = 5;
else if 50 =< diagage < 60 then age gp = 6;
else if 60 =< diagage < 70 then age gp = 7;
else if 70 =< diagage < 80 then age gp = 8§;
else age gp =9;

run; 1



Symbolic Mnemonic Meaning

= EQ equals

A= or ~= NE not equal

> GT greater than

< LT less than

>= GE greater than or equal
<= LE less than or equal

* You can either use symbolic or mnemonic
operators
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Extraction According to Diagnosis

**Subjects with diagnosis of diabetes mellitus ;
data DM;
set NHI.cd2000;
if substr (ACODE_ICD9 1,1, 3) =250 or
substr (ACODE_ICD9 2,1, 3) = 250" or
substr (ACODE_ICD9 3, 1, 3) = 250°;
run;

P R ERER - R
F 2 I LR R
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First / Last Observation

proc sort data = work.cd1999 out = a1;
by ID;

run; \| ~ & APA

data work firstvisit;

set work.a1;

by ID :

if first.ID; —— PRl - B A P - FF A
run;

data work.lastvisit;

set work.a1;
by ID, B LA N )y
if last.ID; —— | ‘

run, 40
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126 Proc sort data=study.id2006; by id id_in_date; run:

/*2023/8/23 Medical History Identification™/ o sewnm sror. s, i s e

* * NOTE: EF4EE STUDY. 102006 B 92091 BEERENEFD o5 fElsd: -
/ Age & Sex / NOTE: Eﬁﬂgfﬁ PROCEDURE SORT (%EEE‘?]EUB ;
cpu FFRE 0.07 #

127 data id2006: set study.id2006: by id 3 if first.id: run:

NOTE: E3TREE#IEE STUDY. ID2006. SHEY 92091 {EERAIE
o7 R R el « Bes-
. ' b0

data study.1d2006 ; set study.h nhi enrol95 ; e 0.02 #

cpu B 0.01 ¥
diagdate = mdy (12 , 31 , 2022 ) ;

birthyear = substr (ID BIRTH YM,1,4) * 1 ;

birthmonth = substr (ID BIRTH YM,5,2) * 1 ;

birthday = 15 ;

birthdate = mdy ( birthmonth , birthday , birthyear );
age = (diagdate - birthdate)/365.25;

agegp=.;
if age <= 65 then agegp=0;
else agegp=1;

sex=.;
if id s=1 then sex=1l; else if 1d s=9 then sex=.;else sex=0;
run;

Proc sort data=study.id2006; by id id in date; run;
data 1d2006; set study.id2006; by id ; if first.id; run;
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Extraction According to Prescription

**extract subjects with the prescription of
Amaryl (either single pill or combo);
data work.Amaryil;

set NHI.go2000;

IF substr (DRUG_NO, 1, 10) = 'B022671100' or
substr (DRUG_NO, 1, 10) = 'B024876100' ;

run;

24



MACRO & ARRAY

£SAS PRACTICE CODE



/ *MACRO* /

smacro Sas_test;

$do 1=2006 %to 2007;

data Study.cdé&i; set cdé&i; run;
data Study.oo&i; set cdé&i; run;
data Study.cdoo&i; set cdooé&i;
run;

send;

smend;

5Sas_test

/*H—18FTE*/

$macro test (1);

data Study.cdé&i; set cdé&i; run;
data Study.oo0&i; set cdé&i; run;
data Study.cdoo&i; set cdoo&i;
run;

send;

smend;

Stest (2006) Stest (2007)



FARRAY*/

*define diseases®;
= data hwl; set study.cd2006(keep=id icd9c¢m 1-icd9cm 3);
array icd $ icd9cm 1-icd9cm 3;
do over icd:
if substr(icd,1,3) in ("401','402','403",'404','405") then htn=1;*hypertension*;
if substr(icd,1,3) in ("433".'434','435','436','437', '438") then stroke=1;*stroke*;
if substr(icd,1,3) in ('410','411','412','413",'414") then thd=1;*ischemic heart disease®;
if substr(icd,1,3) in ('584",'585") then rf=1;*renal failure;
if substr(icd,1,3) in ('714") then ra=1; *rheumatoid arthritis*;
if substr(icd,1,3) in ('571") then liver=1; *chronic liver disease*;
if substr(icd,1,4) in ("2900','2901','2902','2903",'3310") then dementia=1; *dementia®;
if substr(icd,1,4) in ('2962','2963','3004") or substr(icd,1,3) in ('311") then dep=1;*depression®;
end;
if htn=1 or stroke=1 or thd=1 or rf=1 or ra=1 or liver=1 or dementia=1 or dep=1;
run;




FEif il © RETSIEHEIR



**for home computer;
libname Study "D:ABJEERFFE B\ AR EHE L\ ZE B R 2R\ 2023- B2 BN 20230816- {# (R & KH-SAS 1\@ & fHEsas(H

/*2023/8/16: Merge data*/

**cd2006 and 002006;

DATA cd2006;

SET Study.H_nhi_opdte95;

KEEP FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO

ID FUNC_DATE
ICD9CM_1 - ICD9CM_3;
RUN;
DATA 002006;

SET Study.H_nhi_opdto95;

KEEP FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO
DRUG_NO;

RUN;

PROC SORT DATA=cd2006;

BY FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO;

RUN;

PROC SORT DATA=002006;

BY FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO;

RUN;

DATA cdoo2006;

MERGE ¢d2006 002006 ;

BY FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO;

RUN;

**¢d2007 and 002007;

DATA cd2007;

SET Study.H_nhi_opdte96;

KEEP FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO

ID FUNC_DATE
ICD9CM_1 - ICD9CM_3;
RUN;
DATA 002007;

SET Study.H_nhi_opdto96;

KEEP FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO
DRUG_NO;

RUN;

PROC SORT DATA=cd2007;

BY FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO;

RUN;

PROC SORT DATA=002007;

BY FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO;

RUN;

DATA cdoo2007;

MERGE ¢d2007 002007 ;

BY FEE_YM APPL_TYPE HOSP_ID
APPL_DATE CASE_TYPE SEQ_NO;

RUN;



[*stacking cdoo2006 and cdoo2007*/
data myset ;

set cdo02006 cdoo2007 ;

run;

proc sort data = myset;
by ID FUNC_DATE;
run;

[*2023/8/23 Medical History Identification*/
/* Age & Sex */

data study.id2006 ; set study.h_nhi_enrol95 ;
diagdate = mdy (12, 31, 2022 ) ;

birthyear = substr (ID_BIRTH_YM,1,4) * 1;
birthmonth = substr (ID_BIRTH_YM,5,2) *1;
birthday = 15 ;

birthdate = mdy ( birthmonth , birthday , birthyear );
age = (diagdate - birthdate)/365.25;

agegp=.;
if age <= 65 then agegp=0;
else agegp=1;

Sex=.;
if id_s=1 then sex=1; else if id_s=9 then sex=.;else sex=0;
run;

Proc sort data=study.id2006; by id id_in_date; run;
data id2006; set study.id2006; by id ; if first.id; run;

[*Extracting subjects with any diagnosis of DM*/
data DM;
set myset;

if substr ( ICD9CM_1, 1, 3) ='250" or
substr ( ICD9CM_2, 1, 3) ='250" or
substr ( ICD9CM_3, 1, 3) ='250" ;
dm=1;
run;

[*number of subjects with any diagnosis of DM, N = 46*/
proc sort data = DM nodupkey out = DM_ID;

by ID;

run;

[*identify subjects with DM*/
data DM_ID_1;

set DM _ID;

DM = 1;

keep ID DM,;

run;

data myset 2;

merge DM_ID_1 myset ;
by ID;

run;

data myset_3;
set myset_2;
if DM =1;

run;

/*the cumulative number of drugs prescribed within 2 years */
proc sort data = myset_3 nodupkey out = DM_drug_1;

by ID Drug_No;

run;



data DM_drug_2;

set DM_drug_1;

if Length (Drug_No) = 10;
run;

data DM_count;

set DM_drug_2;

by ID;

if first.ID then count=0;
count+1;

if last.ID;

keep ID count;

run;  “EREL;

proc sort data = DM_count;
by count;
run;

[*export data*/

PROC EXPORT DATA= WORK.DM_COUNT
OUTFILE= "D:\Bh5E VOIS REHE 05T B B R\ 2023- 27 2255101\ 20230815-f# (R & 3} -SAS 1\ (R & FHE sas
DBMS=EXCEL5 REPLACE;

RUN;

[*MACRO*/

%macro Sas_test;

%do i=2006 %to 2007,

data Study.cd&i; set cd&i; run;
data Study.oo&i; set cd&i; run;
data Study.cdoo&i; set cdoo&i; run;
%end;

%mend;

%Sas_test

[* S —TEITE

%macro test (i);

data Study.cd&i; set cd&i; run;
data Study.oo&i; set cd&i; run;
data Study.cdoo&i; set cdoo&i; run;
%end;

%mend;

%test(2006) Y%test(2007)

[*ARRAY™*/

*define diseases™;

data hw1; set study.cd2006(keep=id icd9cm_1-icd9cm_3);
array icd $ icd9cm_1-icd9cm_3;

do over icd;
if substr(icd,1,3) in (‘401','402','403','404','405') then htn=1;*hypertension®;
if substr(icd,1,3) in ('433','434','435','436','437", '438') then stroke=1;*stroke*;
if substr(icd,1,3) in ('410','411','412','413','414") then ihd=1;*ischemic heart disease*;
if substr(icd,1,3) in ('584','585') then rf=1;*renal failure;
if substr(icd,1,3) in ('714') then ra=1; *rheumatoid arthritis*;
if substr(icd,1,3) in ('571') then liver=1; *chronic liver disease®;
if substr(icd,1,4) in ('2900','2901",'2902','2903','3310") then dementia=1; *dementia*;
if substr(icd,1,4) in ('2962','2963','3004") or substr(icd,1,3) in ('311') then dep=1;*depression*;
end;
if htn=1 or stroke=1 or ihd=1 or rf=1 or ra=1 or liver=1 or dementia=1 or dep=1;
run;

“sEcomobility48 28 » A ALEE By E— A
proc univariate data=hw1 noprint;

var htn stroke ihd rf ra liver dementia dep;
class id;



output out=hw2 sum= htn1 stroke1 ihd1 rf1 ra1 liver1 dementia1 dep1;
run;

*select study subjects: dm patients, n=31%;

data dm; set study.cd2006;

if substr(icd9cm_1,1,3) in ('250') or substr(icd9cm_2,1,3) in ('250") or substr(icd9cm_3,1,3) in ('250');
keep id;

proc sort nodupkey; by id;

run;

*add dz information to dm cohort*;
proc sort data=hw2; by id;

data hw3;

merge dm (in=a) hw2;

by id;

if a=1;

run;

*create new indicator variables of diseases™;
data study.hw4; set hw3;
array dz1 htn1 stroke1 ihd1 rf1 ra1 liver1 demential dep1;
array dz htn stroke ihd rf ra liver dementia dep;
do over dz1;
if dz1>=1 then dz=1; else dz=0;
end;
sumdz=htn+stroke+ihd+rf+ra+liver+dementia+dep;
keep id htn stroke ihd rf ra liver dementia dep sumdz;
run;

data study.hw5; set study.hw4;
if sumdz>=2;

proc print;

run;
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