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%FREQ1 VAR: Frequency of one variable with format: 
a macro to standardize proc FREQ output data sets 

Ronald Fehd, Centers for Disease Control and Prevention, Atlanta GA 

ABSTRACT 

SAS(r) software provides the ability to associate formats, or look 
up tables, 'II'Ith variables in a data set Encapsulating the format 
labels in a summary data set provides a c;omplete and 
independent set of information about a variable to other 
procedures. 

This macro was written to standardize summary data sets and 
bring them info c;onformance 'II'Ith data sets produced by Fehd's 
(1997) CHECKALL and SHOWCOMB macros, which provide 
information about multiple response data. The standardized data 
sets, or objects, have the same structure and are used for quick 
and concise reporting of summary information of large survey 
questionnaire data sets. Their identical structure enables easy 
access by other methods and software. 

INTRODUCTION 

Proc FREQ provides a summary of a variable; when a format Is 
associated with the variable the procedure prints the value using 
its associated format While a paper report Is often sufficient, the 
increasing demand for graphics reports and presentations 
creates an expectation for an object that c;ontains a complete set 
of information about a data set and the variable(s) being reported. 

This macro processes a proc FREQ output data set and adds 
format labels and attributes to the data set An attribute is here 
defined as metadata, that is, data about the data, which may not 
be organized as rows and c;olumns of a data set, but exists as a 
single item of information. These attributes include the name of 
the data set against which the proc was run, the number of 
observations of that data set, the number of valid responses in 
the variable and the response rate: the ratio of valid response to 
number of observations. These attributes are placed in variable 
labels and the first observation of the summary data set. 

Setup: Sets of Values, AutoExec, proc FORMAT 

Observations In a data set contain one of three sets of values. 
When a variable is defined, its value is initialized to blank for 
character variables, or missing for numeric variables. As data 
entry or data manipulation occurs, variables receive valid, or 
expected, values. In a small minority of cases, variables obtain 
invalid values. 

During the data review process, it is necessary to report all three 
sets of data values, but for summary purposes, blank/missing 
and invalid values are expected to be excluded. This is 
acc;omplished in this macro by using standardized labels In proc 
FORMAT value statements. Character variables have space and 
dot labeled as '&BLANK". Numeric variables have missing and 
in some cases, zero, labeled as "&BLANK". Valid values have 
their description. Values to be excluded are grouped 'II'Ith the 
phrase: other="&INVALID.". 

The standard labels for blanklmissing and invalid are set as 
global macro variables in the autoexec for the session. This 
allows the labels to be assigned with proc FORMAT in a separate 
program from the summarization program. 

Refer to the test data with the macro for examples. 

Three steps: proc, read and calculate, save to library 

This macro consists of three main steps: using proc FREQ to 
produce an output data set; reading the data to prepare the 
attributes and writing the summary data set to the library, 

Proc FREQ is the first step in the macro. Data are excluded using 
a where statement which compares the formated value of the 
variable to the two macro variables: BLANK and INVALID. 
Parameters are provided to sort the output data set by 
descending Count and to subset the data. If the output data set 
contains no observations, then the macro stops processing. 

Step 1 uses the %NOBS macro to provide the number of 
observations of the data sets. The %NOBS macro is based on 
the %OBSNVARS macro (SAS Macro Language Reference, First 
Edition). 

In the second step, the format labels are added to the data set. 
The width of the three major variables: Label, Count and Percent, 
are calculated. The number of responses is accumulated from 
Count. The label of the tables variable is copied to a macro 
variable; other macro variables are created containing the various 
widths and the number of responses. When the data step is 
complete then the percentage of response is calculated. 

In the final data step, the attributes are placed in their respective 
variable labels as the summary data set is written to the library. 

CONCLUSION 

Proc FREQ provides an output data set that contains three 
variables: the tabtes variable, plus Count and Percent. This 
macro renames the tables variable, adds a character variable 
with the format label, calculates and adds other attributes to the 
data set to create a complete package of information in a 
standardized object that can be used by other methods and 
applications for graphics and presentations. 
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APPLlCATlONS DEJlELOPMENT 

SAS-L archives: send e-mail 
to: SAScontrib@SASserv.uga.edu 
for %FREQ1VAR subject: cntb0038: download 
for %CHECKALL subject: cntb0032: download 
for %SHOWCOMB subject: . cntbOO33: download 
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This routine was developed over a period of ten years while I 

WACRO IIOII(JIAC_YAR,IMTAa. r_lLDBAL_ CO) 
/ftOrtI lIta -= 'rna .... uc-var w/lIObI: SYSLAST or DATA' J- -, 
;,-•••••• _ ................................. ---- ------- ._----- .. -------- _ .. -_._ ..... * I .... , 
IIdP ---,IIAC_VAR- :IS •• 'd'll1II !\LET _tlNJ_VM • HOIS; 
UF --'ILDBAL_ 'ImIIN UO; ,,1.CIU1 '_DC_YAII.; "END; 
UF IDATA II: .. %THSI ~ DSII • UYlLAST .. ;"· .... olw Me-v .... in ..... ; 
\ELSE 'LET DIN • IDAfA.; 
\LET DSID • ..,...runc( ...... (IDSItU; 
tdF IDItD IlaHEN 1Il00; 

'sLET A..UC_YAR ••• 1*fUnc(attrn(aDSID,IHIIIS)); 
'-UT WARS • Idyafaftc{attrn(IDSID,IIVAIIS»); '-pwt MOBS returns nvara:-IIIVUS"'-.ca&aIIYARS>; 
IIILET RO • ,.,sfunc(clole(IDSID.)); \SID; 

fIELSE \put .,... fr data nt IDlTA. fail" .. Wyafunc(.,. ... gO,; 
'Pa't NDIS: -1_MC_VAr-au_IlAC_YAR> datPIDSII.; 
,- ........................... .-.............................. *tICIBS·,WEJlD; 

/ ................................... . 
* 1tACRO: FR£Q1YAR rlt ...... a-.roy dat. aft 

fro. data nt, variable and for.ll't 
* AU"I'GEXEC: !\LET ILAIIK ~; 

!U.ET INVALID-:DIVALID; 
\LET DAT",-SET-<data ... t .. n .. >; 

• USAGE: 1) ¥REQ1VAR(var .. n_,foraat); 
2) \FREQ1VAR(nr .. n .. ,for.at,~); 
3) VRED1VAR(Yar·n_,fol'll&'l,PRIIfT=o1); 
4) VREG1VAR(Var.n ... ,fo ..... t,TESTIHG-1)i 
5) VREG1VAR(VU' .. n .... 1ornt,GRFXPAn-PIE) j 
tI) VRECrIVAR(var .. n •• , foraat,ORDEftaDATA) j 
7) VAEG1VAR(var.n ... ,faru.t,nERE=Yar1 ell 'A'); 

eIa eot u •• aa.par1son op.rator .,.taOls:" 
ua. ~ariaoft caperator Maoniea: .q 

* PROCESS: 
• 1. proc FRED 

?or"""req? 
applJ fol'ltllt 
....... : excluaJ. ... of' I .... , IIIYALID 

oUter sabaH 1f prnen't 
'IIIIIIII: if ClU'l:put •• ta Nt 11 HPtY tileD .xit 

·2 .......... t. 
..u .... 1 ping foraat 
11 Colon .in Label till ... froItt·tl"U Label 
11 gr1'xpatt - PIE 1:tten ..... d Count+P.rcem: to LaIII.l 
ca1cu1at~ .ax widtbs, accuMilft. count to ItIIItrRUp 
...... v.,..; Y ...... l .. 1trfI .. , 

nx .. w1dtb .,: ....... 1. Count. Parcllllt 
cal.culat. "·Rop 

• 3. ltake output data Sd 
... .,...: .... (YarJable) :- in(ValWCbr, ValuIN .. ) 
placII .1:1:ribut.. in variable laMb 

- tIDTE8: 
• nc ........ IUIIt and IIIYALIO •• ually ddined in aut .... .: 

10 """a1: p ....... and aacro can accua tbH as g.J.oIIIal. varJ.abl.n 
• vlr1alJla laHlt .., taav. celona. 1f so, frorrt .. trill to colon 

•••• ; 'QD6: SUpervisor'; Change to: 'SUpervisor' 
- KE'ftIORDS: btoexec tonat. VIOlS FREQ object et ... du'dtz.tion 
* AUTHOR, Ronald Fod .·aail: RJF2Icdc.gov 

Cent .... for Db ... Contr.l, ad Pr>eV.,.tLDn 
4110 laford ..., HE 1S .. G25 fax: 770/418 .. 8212 
A'llanta GA 3034t .. 3724 voic.: 770/418 .. 8102 

• ........... * • * • * • * • * • * •• * •••••••••••• , 
!IiIACAO FREQ1VAR(I· * * * • * ......... * * ...... * * • * •• , 

VARIABLE '* .ar1allle a.. ·1 
.rm.AT '* 1GNat of variable _!till euffiPdot */ 
.DATA -&DATA_SET ./. DA.TA_IET b .lDIt&l. ,,"'1abl.e, .lse barllcOde .. .,..-, 
._BLNIC "'LANK. I-C-Oll , ..... t label 1ad1cat1ng blaak/ • .t.aa:t.ng ., 
._INYAUMlNVALID.,"co.oII 'o .... t laIMl iIId1cating out of range ., 
• GAFXPA'rrwGOOMRtI/· .... in .. patt ..... in (bU'll barv pie) *' 
• LlIIRARV....,. , .. lDr..., .... for read and write .LlBRARY =LIBRMY' *' 
.LBL_VAJl z./_ labtl 01' V'.,.tab1e~ .... %local VAIlLABEL 

/. provide to ov ...... it. IDATA_SET label of 'VARIABLE -/ 
• L8L_CNT ......... Of LaItoratorJ.sa 1lHpOftd:f.ag/. 

/* libel Of fr .... ncy CiKIlt ., 
,UL_PCT .. rcentage of ......... tori ....... pondiD.'· 

,. label of frelplOlRJ "reMIt ., 
.OUT -./* output At. eH ..... , i1 not: aVAIlABLE. ./ 
.PRINT -o/*?pt':f.nt output data_set! .PRIlfTz1 *' 
,ORIIER-FREQJ. ?1OI"'l deaceftding Count! telae DRDER:oDATA *' 
,WIlERE -./* WIle ... st:at ... nt for subIIet't.t.ng 

crunched Ihe numbers of survey data collected by the Model 
Performance Evaluation Program (MPEP) of the Division of 
Laboratory Systems, Public Health Practice Program Office of the 
Centers for Disease Control and Prevention, Atlanta, Georgia. 
John Hancock, chief, Information Services Activity, encouraged 
me to write up these routines. I wish to thank Sharon Blumer, 
David Cross, Thomas Hearn, and William Schalla of the MPEP 
group for their perseverance while I developed this routine. 

/* .......... ar1 lei ·A· 
I· 1idMr ... ar1 lei .,. and var2 eq 'A' 
, ...... r ...... , eq '" ad ncrt v.r2 IICI 'A' 

t TITLE -FRm1YAR/· Utle for Inph1ct; 
,TESTING ..., /. 'print !nteJ'lled1ate .... t .... et. and ..... ....., 
) ;'IF lTESTING UlEN 'IDO; optiona .,riDt note.; 

·f 
'f 

t TESTlRGaO ., 

WID; 
!WID; \ELSE tAJO; optlona u.priat nonotea; 

,,·t I proc: FREQ data =- ILl8IWIY •• IMTA. 
UF aDIIDERIIFREQ 'irlEif order • fncI; .... proci cloaur.:*; 
.,. ..... t IVAIIUBI.E. IFDMAT.; 
tlblh aVAR1U1.E. lout .. FRECl'tYM nopr:lnt; 
....... put(&VARIAlLE.,IFCIIWAT.) ROt 1n(·I..ILMK",-,-IHYALID·) 

\1F ·IIIIERE· n. -.- 'II1IEII and &WHDE.; ,...,.. c1o ... ,:*; 

'sIF aTESTING 'il'HEN tiDO;proc PRINT data • FRIQ1VAR; 'seND; 
UDc&1 NDBS;!\IIOIS(NDIS);run; 
UF Dn iIIIOBS %1'IIEIf ".;vvr I18FREQtYAR: obaaD 10r 'VARIABLE. ar:o.AT.; 

'IGOTO IENDC*Mj !WiND; 
tM08S(IIOBS.DATA-&LIBRARV •• UATA.);runi 
'al.ocal LEIICIIT;!U.ET LENCIIT II '4engtb(IHOBS); 

..... Z.1;EMiTA FREQ1VAR; 
length LaMl V ....... 1 • 40 j 
%local WLAIIL WCOUItT WPEACEIIT IIMIRESP VAALMELj 
retain WLabel 1ICount "eroent IIIIbrtl .. p 0; 
drop WL .... 1 WCGultt .... rcOltt ......... p Y .......... 1 COl.Dft; 
do until.(EndoFlU) ;\._ ..... _ ........................... _ ..... ~ ......... _ .. _ ........ _ ......... w; 
let FREI1VAR .ad - EndoFi~; 
.... 1 .. bft(put(IVARlABLE,IfOIIIAT.»i 
..... Jf colon pre.ent, fr.nt·trill to colon; 
co.l.cm· JacleX(Label,':'); 
1f ColOn t ..... Label • 1eft:(allbs'tr(Lab.l.COJ.an+1)); 
"'IF ~"'X(".,ca"'(IGAFXPAn.).PIE) 'tTHBI \\DO; 
"· ...... d ·ca .... liM. Count (Perc .. ,")- to Labeli 

Label • 'tr1ll( .... 1) 11 II trill(left(pUt(Count .lLENCNT .. O)J) 
II ' (' U trillCle1t(pUtCPercem:.1.1J)' 
II 'iii)'; 'sEND; 

») ; 
,lLEIICHT •• Om II, 
,5.1 »))); 

""""1 = 1UX( ....... 1 .length( Libel 
WCOUllt • ux(WCount ,length(trU(llft(put(Ceunt 
WPwc:.nt- 1UX(lIhrcent,length(tru(1eft(pul('erceert 
.........., + CDIIftt; 
0U1:pII1:; iii· ................................... do 1tD1:il.(EndctFile); Ind; 

"*2.2 ...... C·v .... ; 
call lab.1(IVARlABLE.,V ........ l)i 

' ......... 1 • t ...... 1at.(YarLabel, ' I ' I·'·); 
'*11 colon p ..... nt, 1rant·'tI'"a 'ta COl.an; 
COlin .. iadlX(VatLlbel,':'); 
l' Colon then YarLabel --left(aubstr(VarLabel.COlon+1)); 
call1,.,.-t('VARLABEL','trill(J.fl:( varUbel »)); 
call .,.,ut('-...sp' ,trJ.a(1e1t(ptlt(HllbrR .. p ,&LENCNT •• , I)); 
cal.l. ayapat:("ILAIEL' ,'l:ru(1e1t(pII't( .... l ,2. ))u; 
call. .,..,.n(·ICOUNT' ,1r!ll(1ett(ptrt(WCount ,&LINen •• ))i 
call .,..,a'I('WPERCENT',tru{lett(Pft{WPercent,5.. nu; stop;run; 

'W.ET PCHTRESP ...... &1(100· a.RAESP /DOBS); 
'sIF &TESTING ""'EN !IiDO;proc PRINT dirt ... FREG1VAR; 

'IIpUt: PCIf1'IlESIIa<DCIfTRESP.> WLAIIELa<ULAIEL.>i UNO; 

_·3;'4F .&GUT." eq ".- mEl 'LET OUT • aVARIABLE.; 
DATA ILIBMR't •• ICIUT.(label" 'FREG1VAI: IYARIABLE. M; 'FORMAT.· 

,......,IVARlAILE • 
\IF ·,... .. tr(IFCIMIAT.,1.1)·,. ••• 'il'HEN 'IalueChri 
w.sE Valu ..... ; ,-aa.TA clos .. re:*;); 
anrib Uoc&l LEilIIDP; 

'A.ET LEIIAESP = ,,"al(1 + !U.eftgthC .... ESP.): 
"_ell lengtb • S ILEIIRESP • 

f .... t • ScbarILEIIIIESP •• 
laIte1 - "N...-RRESP data:&DATA ClbulNOBS RII.p:&PCNTRESP .... • 

,.IF "ILIL_YM· •••• \THEN UET LlL_VAR .. 'YMLAlEL.; 
Label lenrtlll .. I ULAaEL. 1aIHI.1 z -ILIL_VM. ~ 

f ..... 'I: - .c ..... IWLABEL .. 
COunt: length == 4 1aMl • "1L8~CNT.· 'o .... t • 1ICOIfNT •• 0 
Pe"a/I1: f ..... t '" IWPERCENT •• 1 laMl • "&L8L_PCT.· 
IVARWLE label. • ·'YARIABLE. value· 
Gr1ICPatt 1engtb .. •• label. ... gI"1'Xpat1:: &GRfXPATT-

10 .... t = 1eII ..... 
\IF "lWIIERr Ie ••• ...TIIEN ftDO; 
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SIdIut lenttlt .. $ 5 ,...1 .. -UllERE.· 
toMl.-t = kb&re.. 8D; 
'<!LET LSI :ll!UHgtb(InTI.E.); 

T:I:tlll length = $ &LEN. label" "Tl1:le" 
ror.t .. $char&LBI ... 

N'tain Tl1:1 .. ""TITLE." H_efI .~ •• Grlxh.tt "&lRmAn" 
'&IF "aIIER£" ....... '%THEIl ..... t 'IUItaat:'; 

do unUl{ ..... UO); 
In FUQ1VAR enll Ii: EndoFUe; 
output; Ti'U •• ' .. • ;N_ .... • .. • ;~tt: .... '; 
%IF • .... ERE ... e "," %TID \DOi sueaset .. • .. '; \END; 

,-...................................... _ ••••••••••• do IIfttll(EndoFl1e)"; IIftdi ..... , 
'·4;II5IF &PRINT or ITESTlIIG \THEM '400; 

IJI"OC PRIIT data· ILDRARY .. lOUT. dDulib label nDOII.; 
foraat _&11..-; 

proc cotn'EH1'I data • 1Ll1RIIRY~.&auT.; 116END; 
~:runi "* ........•..... ~ ................................. ; !IiIIEND; 

/·t •• t ut.············ .. · .. _··· ... · ... ·•····················· ... ······ ..... , '"'·aut .. xeo;.....,. DlTA_sn-t'ES11lATAilW.ET 8LA111C-11LNIC;'II.ET INYALID*IRVALJD; 
·UIan ... UIIIARY '<11b.ref>'; 
proc FGllUT; 
valli. SC1_4_ ·1·.·C1·4: .... ·.orlh . 

·!···C1·4:two·Eut· 
',···C1·4:'thrw·touth· 
·C···C1.C:'foar ..... t· ',' .···ULAIIk.· m .... ·IIIIVALID.·; 

'1a1a. SCA_C_ 'A·.·CA-C:apple , 

APPLICATIONS DEV£/.OPMENT 

·.···CA, .. c:banan.· 
·C· .. ·CA.C:CIII.....,.· 

valu •• '_3_ '" '111-3: on. . 
2 .. '111.3: tn' 

'. '. '.-ULANI( •• oth.,..·UNYALID.·; 

3" '111.3: tm-e.' .,o-"ULAHK." other."IlRYALJD,"; 
value ",_,_ 1 .. 4 .. '.' .. 1: 1 •• 4' 

5.. • .. ·N'·I: 5 ••• • 
tc· b1gh. 'N,·8: >t' •• 0-"&81..1*," Dthilf"'l'''UllYALlD,''; 

data T'ESTDATAi 
attrib C1_4 l.Hgth-$1 'I'ot'Ila"t'"tc'_4_, lUal.-'otr toar 1I1rect1oM' 

CA_C lMtth"" ra....-tIl$CA_C_, label.'ChI- fruit lut' 
N1_3 1Mgth= 4 l'o,...t. "'_3_, lAbttl..· .... tiara 1 • .,..la· 
.,_, length- 4 10""'- "'_'_, label.· .. tbrH .......... 

;de .,_, .. 0 t. Ii H1_3 .. H1_'; 01_4" pat(N'_I,'.); 
.to" .,_, then CA_C = ... tr('A8CDEFGHI',N,_,,1); 
if _d(N'_9.2) til ... OIItput; outpat; nell .top; 

proc PRINT dat:a • TES'l'DATA;forIurt _.~;proc CCIHTENTS data. TESTDATAI 
, .... *.* ........................................................................ * ••• , 

\FREQ1VAR(1I1_3. 111_3_.); 
VREQ1VAR(1I1_I, 111_9_.); 
VREG1YAR(C1_ C.IC1_4_.); 
VREG1VAR(CA_C.SCA_I;:_.) i 
\FREQ1YARCIl1_3 •• 1_3_ •• IIRFXPATTaJllE); 
VREQ1VARCR1_3 •• 1_3_ •• CIItIJEII-a.\TAJ ;¥ducenclinl CCIUIIt; 
VREG1VARCN1_3.R1_3_. ,1IIIERE"'1_3 It 3) ;.,...obPQ "I; 

1''' EHD TEST SECTION .................................................... , 
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