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SECTION 1I: Basic Concepts
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Defining Arrays

ARRAY statement

array array-name {n} <$><length> <array-elements> <(linitial-value-1ist)>;

array charsamp {5} $ 10 varcl varc2?2 varc3 varcd varch;
array numsamp (*) varl varZ2 var3;

array initsamp [2] $ initl init2 (‘A’, ‘B’):;

Use an array reference statement to refer to an array defined within
the same SAS DATA step:

charsamp {2}
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Using Arrays

array numsamp (*) varl wvar2 wvar3;

do 1=1 to 3;

1f numsamp[i] =. then numsamp[i] = 0;

end:;

DIM function

dim (array-name)

do 1=1 to dim(numsamp) ;
1f numsamp[i] =. then numsamp([i] = 0;
end;
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SECTION I1: Ingenious Uses of Arrays

HELPING DELIVER LIFE-CHANGING THERAPIES




FORMATTING MULTIPLE VARIABLES

gk WIEWTABLE: Wark.Sample_sael

SUBJECT| _AESDTH | _AESLIFE | _AESHOSP | _AESDISAB | _AESCONG | _AESMIE |
1 [10m 0 1 1 0 0 0
AL 1 1 1 0 0 0
3 |1003 0 1 0 0

Eg WIEWTABLE: Wark, Sarmple_sael

SUBJECT | AESDTH| AESLIFE | AESHOSP| AESDISAR | AESCONG | AESMIE|
Decode 1 to ‘Y’ 1 1001 M N N M M M
2 o v ¥ ¥ N M N
0 to ‘N’ 3 |1003 N ¥ N M

*Create array of input numeric variables;
array saen {*} AESDTH _AESLIFE AESHOSP AESDISAB _AESCONG _AESMIE;

*Create array of output/formatted variables;
array saec {*} $1 AESDTH AESLIFE AESHOSP AESDISAB AESCONG AESMIE;

*Create loop to assign numeric value in formatted char value;
do 1=1 to dim(saec);

iIT saen{i} = 1 then saec{i} = "Y~*;

else 1T saen{1} = 0 then saec{i1} = "N¥";
end;
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FORMATTING MULTIPLE VARIABLES

Custom formats

proc format;

value YN
1 = 'Y!
0 = "N';
run;

do 1=1 to dim(saec) ;
if ~missing(saen{i}) then saec{i} = put(saen{i},vyn.);
end;
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SEARCHING MULTIPLE VARIABLES

Sl VIEWTABLE: Work.Sample (g WIEMVTABELE: Wark.Sampleprocl
SUBJECT | FLAGT| FLAGZ| FLAG3| SUBJECT| FLAGT| FLAGZ| FLAG| MISS_FLAG| N_FLAG|
— PTEERCEEECIRT; ) 0 [ v v v
2 leee v N 2 [BBB YoM v A
3 CCr M M M 3 CCC M M M Ay

MISS_ FLAG: when any Flagl to Flag3 is missing
N_FLAG: when any Flagl to Flag3 is “N”

array flag {3} $ flagl flag2 flag3;

if () in flag then MISS_FLAG="Y";
if ('N'") in flag then N_FLAG="Y";
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Short Array Statements

array flag {3} $ flagl flag2 flag3;

array flag {3} $ flagl-flag3;
array flag {*} $ flag:;
array flag {3} $;

Dynamic Element List using Macro Variables

proc sgl noprint;
select distinct NAME into :NEWFLAGS separated by "
from dictionary.columns
where libname = "WORK" and memname = "SAMPLEPROC1"
upcase (NAME) contains " FLAG";
quit; B

array newfl {*} &newflags.;
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CONCATENATION OF VALUES

E_- WIEWTAELE: Work.Sample_reconl E} WIEW'TABLE: Wark.Sample_recon?
5 Date Time Wigit ] Drate Time Wizt
Slebe. rigmatch| mizmatch| mismatch — Subject rigmatch| mizmatch| mismatch e
1 10 by by by 1 o0m Y iy i
2 o2 M 2 1002 v M Tirme mizmatch, Yisit mismatch
3 o003 v | il 3 1003 M ' Tirme mismatch

MISS N_FLAG: will contain the variable labels of each flag variable with
missing or ‘N’ values
length MISS N FLAG $200;

array flag{3} $;
array flagd{3} $100 _temporary_ ("Date mismatch®™ "Time mismatch® "“Visit mismatch®);

do 1=1 to dim(flag);
it flag{i} in (""" "N") then do;
iIT missing(MISS_N_FLAG) then MISS_N_FLAG = flagd{i};
else MISS N FLAG = strip(MISS_N_FLAG)|]", "lIflagd{i};
end;
end;
Temporary array:
useful for holding constant values
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APPLYING FUNCTIONS

E WIEMVTABLE: Work. Sample_macrol

SUBJECT| WINDOWST |wWINDOWEN| DATET | DaTEZ | DaTEZ |
1 [10m  17MaR2017 0SSEF2017 OSSEP2017  OMAUG20M7  10FEB2017
2 |[100z  mIAPR20TS  23MAY201S OZAPR2018 17MARZ01E 14AUG2018
3 |1003  30DEC2MIG 12DEC20M7  ORSEP2017  2RAUGZ017  O4NOW2017

E} WIEWTABLE: WWark Sarmple_macro?
SLIBJEET|WINDDWST'WINDDWEN DATET DATEZ DATEZ MaxDT

1 10M 1PMARZMTY  O0BSEP2MV  0BSEP20T7  MlAUG2MY 0eSEP2017
2 1002 MAPR201E  23MAY2018  024PR2018 02aPR2018
3 1003 JODEC20TE 12DEC2017  OBSEP2017  2BAUG2MT  04MOV2Z01Y  04WOW2017

%macro within_window (date=);
1T not ((-<WINDOWST<=&date<=WINDOWEN) or
(.<WINDOWST<=&date and missing(WINDOWEN))) then &date = _;
%mend within_window;

array date{3};

do 1=1 to dim(date);
Ywithin_window(date=date{1});

end;

MAXDT=max(of date{*});
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MATCH CORRESPONDING VALUES

E: WVIEWCTABLE: Wark, Sample_os2

Lozt to

Withdrew Last contact
SUBJELT) o opcent date fDlL?a"':;uD date dee ‘
1 100 ODRSEP2017  MAUG2017 O5SEP2017
2 1002 D2aPR2012 O2aPR2018
3 1003 ODESEP2017  2BAUG20M7F  04MWOW20TF  D4MOV2017

E_- WIEMWTABLE: Work.Sample_os2

] Losgt ta
Withdrew Last contact
SUBJECT consent date fDltlj;éup date Max=DT CHSH ‘ EVHMTDESC ‘
1 10 DRSEP201F  MAUG2M7 DR5EF2017 1 ‘Withdrew congent
2 1002 N28PR2018 D2aPR2018 1 ‘Withdrew congent
3 1003 OESEP2017  2BAUG2017F D4MOWV2T7  O4MOW207 3 Ongaing

array date{3} datel date2 date3;
array cnsr{3} temporary_ (1 2 3);
array _desc{3} $100 _temporary_
("Withdrew consent®™ "Lost to follow-up® "Ongoing’);

do jJ=1 to dim(date);
1T MAXDT = date{j} then do;
CNSR=_cnsr{j};
EVNTDESC=_desc{]}};
end;
end;
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CARRY OVER VALUES

figh VIEWTABLE: Work.Sample_scorel

SUBJECT |VISIT_SCR1| VISIT_SCR2 | VISIT_SCR3| VISIT_SCR4 |

14

1 [1001 3
2 |1002 4
3 1003 §
4 |1004 2
5 |1008

array visit{*} visit_

do 1=2 to dim(visit);

1T missing(visit) then visit{i}=visit{i-1};

end;
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COMPLEX DATE DERIVATIONS

In clinical data, there are derivations that may require to check
certain concomitant medications durations/doses.

gk VIEWTABLE: Work.5ample gk WIEWWTABLE: Wark Wisits
SUBJECT| CMSTDT | CMEWDT |  sE@ | SUBJECT| &vISIT | wsTDT |
1 |aas DLJANZ018  10AN201E 1 1 s WISIT A 10JANZ01E
2 |mas 1208N2018  20JAN2018 2 2 s VISITE  15J4N2018
3 |mas ZEIANZOTE  30JAN20TE 3 3 |aaa VISITC  31JANZ018

The intent with these data is to calculate the cumulative dosing
duration at VISIT X for Subject AAA.

VISIT A VISIT B VISIT C
1OJfN 15JAN 31JAN
01JAN 10JAN 12JAN 20JAN 25]AN 30JAN

VISIT A Cumulative Dosing duration = Blue Line
VISIT B Cumulative Dosing duration = Blue + Red Line

VISIT C Cumulative Dosing duration = Blue + Red + Yellow + Purple Line
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COMPLEX DATE DERIVATIONS

ik VIEWTABLE: Work.5ample We need to restructure the dataset to
SUBJECT| CMSTDT | CMENDT | sEd || be compatible with using arrays
1| s DJANZIE  10JAN2018 1
2 | mas 120EN2018  20J4N2018 2
7 | aan SEIANZONE  30JANZ0TE 3

Transpose the sample dataset into a wide structure using SEQ as
ID variable

E VIEWTABLE: Work.Sample_wide

SUBJECT| START_1 | START_2 | START_3 | EMD_1 | END.2 | END 3 |
1 [aaa DLANZOTE  12JAM2018  25JANZ0TE  10UAM2018  2MANZ0TE  30JAN2018

We merge the sample_wide dataset to visits dataset to get all
the information in one dataset. (We only merge by subject variable)

Eg VIEWTABLE: Work.Sample_array

SUBJECT| START_1 START_2 | START_3 END_1 END_2 END_3 A1SIT WSTDT
1 TR O1JANZOTE  T2IANZNE  25JANZO0TE  T0JANZME  20JANZ0TE 30JANZME  WISIT A TOANZOTE
2 B, DJANZOTE  T2IANZME  ZBJANZOTE  10JAN2ME  200ANZ0TE  30JANZME  WISITE  15JANZIE
3 TR O1JANZOTE  T2IANZNE  25JANZO0TE  TOJANZME  20JANZOTE 30JANZME  WISITC  31JANZOTE
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COMPLEX DATE DERIVATIONS

retain value 0; *Use a retained variable to sum up correctly.
iIT first.vstdt then value = 0; *Reset retained variable in next record

array start{*} start:;
array end{*} end:;

do 1 =1 to dim(start);
*Add duration as i1s when VSTDT >= ENDDATE

iIT end[1] <= vstdt then value = value + (end[i1]- start[i]+1);
*Change end date to VSTDT when in between doses

else 1T end[i1] > vstdt > start[i] then value = value + (vstdt - start[i1]+1);

end;

Sk VIEWTABLE: Work.Sample_process 10 days
VALUE  |SUBJECT| awisiT | wsTDT — 4 days
1 10 Ads, WISIT A 100AN2018 9 days
2 14 Ads, VISITE  15)aN2018
3 25 AR VISITC  31Jan20ie — 6 days
VISIT A VISIT B VISIT C
10JAN 15JAN 311AN
01JAN 10JAN 12JAN 20JAN 25JAN 30JAN
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CONCLUSION

The convenient use of arrays in DATA step programming
can provide a more concise and efficient program codes
can enhance data manipulation techniques

There is definitely more to know about ingenious applications
of SAS arrays that programmers can benefit from
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