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Introduction

Production of a large amount of multiple
graphical representations is common in today’s
business world.  Usually, this involves the
repetition of the same SAS" procedures, as well
as, a considerable amount of time spent on
manually collating the graphical output.
Effective use of macro processing techniques can
make this process more efficient.

In this paper, 1 will discuss how to produce
multiple graphical representations in the desired
sequence so that manual collation is no longer
necessary. In addition, if for various reason(s),
a graph is not produced by SAS/GRAPH’, a text
page will be automatically generated, specifying
the possible reason(s) why the corresponding
graphical representation could not be produced.

Please note that this technique is efficient’ in
the sense that:

1. the program is automated, .

2. manual collation of graphical output is
not necessary;

3. a text page will automatically be
generated if a graph is not produced by
SAS/GRAPH,;

4, graphs can be generated for any
subset of the clients as desired.

However, CPU time and printing time may
be substantial, depending on the SAS procedures
used and the complexity of the graphical images.

The SAS program discussed below is tun
" using SAS Version 6.07 on RISC system/6000°
running under AIX" Version. The printer used
is Hewlett Packard Laser Jet III'.
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Dlustration
A. Graphical Representations

The example used in this illustration comes
from Joint Commission’s Beta I Project on
Obstetrical Care Indicators. Suppose you have
namerous clients, say 1000, and for each client,
you have to produce 5 different graphical
representations: Figure 0 (Cover Page), Figure
1 (Bar Chart), Figure 2 (High-Low Plot}, Figure
3 (P-chart) and Figure 4 (Comparison Chart).
In addition, if a graphical figure cannot
generated by SAS/GRAPH, a text page should
automatically be produced in its place,
identifying the possible reason(s) why the
corresponding graph is not created. (Please see
the following two pages for the examples of the
graphs and the text pages.) In order to avoid
manual collation, the desired sequence should
be:

Figure 0 for Client 1,
Figure 1 for Client 1,
Figure 2 for Client 1,
Figure 3 for Client 1,
Figure 4 for Client 1,

Figure 0 for Client 1000,
Figure 1 for Client 1000,
Figure 2 for Client 1000,
Figure 3 for Client 1000,
Figure 4 for Client 1000.

Note that Figures 2-4 can either be graphs
(Figures 2a-4a) or text (Figures 2b-4b),
depending on whether a graphic image can be
generated by SAS/GRAPH. Since these
graphical representations are based on individual
clients (or hospitals, in this .case), the
information displayed in the figures will vary
from hospital to hospital.
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B. Data
Four permanent SAS datasets have been
created from ASCIl data files before the
execution of the SAS programs in Section C of
this paper. These SAS datasets are:

1. Hospital Listing File
contains the information about the hospitals
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Figure 2b
in our study.

2. Maternal File
contains information about the mothers
in our study.

3. Newborn File
contains information about the newborn
infants in our study.
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4. Comparison Chart Files
contains statistics used to create Figures 4a
and 4b for hospitals in our study.

C. Program

In order to produce the graphic output as
shown in Figures 0-4b, the main program
OB_FIGS.SAS is executed in the display
manager. A window will automatically pop
up on the screen, prompting the user to
enter the minimum and maximum hospital
ID numbers. The program will continue its
execution and invoke 7 other modules or
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SAS programs. Graphic output will be produced
and stored in a file named GAAA BBB.GRP
where AAA and BBB represent the minimum
and the maximum hospital ID numbers to be
included in that execution. (Subsequent
reference for AAA and BBB will have the same
meaning.)

The exact code of all the SAS programs can
be found at the end of this paper. Below are
some brief comments on the SAS programs.

(Step 1)



NS and OFTI ts
Before the execution of any data step and
SAS procedures, it is crucial to set the
GOPTIONS and OPTIONS statements.

goptions reset=all device=hplj300

- gsfmode=append rotate=landscape
gunit=pct ftext=swissb htext=2
border;

The preceding statement resets all options to
their default values, specifies the device driver,
identifies the deposition of graphic records and
specifies the fileref of the file to which graphic
stream files are to be written. In addition, the
above goptions statement also sets the defauit
unit of measurement, the font, the text height,
the rotation and requests a border to be drawn
for every graphic output.

cptions symbolgen mprint mlogic;

This preceding options statement is included so
that SAS would display macro variable
refernces, trace the execution of any macro
statements and display SAS statements generated
by macro processing in legible form. This is
useful for debugging purposes.

(Step 2)

Enter Values for Macro_Variables MIN and
MAX in a Macro Window

'WELCOME:
Command === >

Welcome to SAS Multiple Grapbical Production Puckuge
For Beta § Fecdixack Report on Obstetrical Care Indicators.

Please enter the hospital ID numbers in your range of sclection.

Minimem Hospital ID Number: —_
Maximum Haspital {D Number: —

Press Emier 1o continue.

Figure 5
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%WINDOW WELCOME defines a window
name WELCOME and %DISPLAY
WELCOME creates the screen in Figure 5.
Macro variables MIN and MAX represent the
minimum and maximum hospital ID numbers to
be selected for a given execution. The user

‘enters values for MIN and MAX as requested.

~ (Step 3)

Define S ibrary and File References

libname mw gdat
“/tmp/alicia/mw _gdat";

filename gout
"/tmp/grpout /GEmin._ &max..GRP";

The libname statement assigns libref
MW _GDAT 1t the SAS data library
/tmp/alicia/mw_gdat. The filename statement
and the goptions statement defined in Step 1
cause all graphic output to be stored in
/tmp/alicia/grpout/GAAA BBB.GRP.

(Step 4)

Create a T orary S Dataset Named

PLATE

Temporary SAS Dataset PLATE was created
to merge with relevant SAS datasets to ensure all
permanent SAS datasets listed in Step 6 have
observations for all hospitals in this execution.

(Step 5)

Define MACROS for Graphs and Text

ALLFIGS.MAC and TEXT.MAC contain
all macro definitions for the graphs and text,
respectively.  These macro definitions are
defined by the following statements

$include
»/tmp/alicia/mwsug92/allfigs.mac";

$include
“/tmp/alicia/mwsug92/text.mac”;

For repeated execution of this SAS program, it
is more efficient to set up an autocall library.



(Step 6)

Create Permanent SAS Datasets for Figures 1,
2,3.and 4

The permanent SAS datasets

MW _GDAT.BAR_BBB,
MW _GDAT.HL_BBB,
MW _GDAT.CTL_BBB,
MW _GDAT.COMP_BBB

are created to produce Figures {, 2a or 2b, 3a
or 3b and 4a or 4b. Note that F2_MISS,
SUM_F1 and SUM_P1 are logical variables
created mainly to determine if a graph will be
produced. In addition, MW_GDAT.CNT_BBB
is used in Step 8 to create macro variables.

(Step 7)

Delete All Temporary SAS Datasets

library=work
run;

Proc Datasets
memtype=data kill;

All temporary SAS datasets are deleted to
save disk space.

(Step 8)

Create Macro Variables in the NULL _Data
Step

The NULL_ data set was created from
MW _GDAT.CNT_BBB which contains only
one observations per hospital. This observation
consists of all values for the variables that are to
be put into macro variables for the
corresponding hospital. The way these macro
variables are generated can be thought of as
creating a macro array. '

Consider the SAS dataset
MW _GDAT.CNT_905 in Table 1. This dataset
has one observation for each of the three
hospitals. There are 4 basic types of variables:
identification variables, statistical variables,
logical variables and counting variable. (3ee
Table 1.) These, in turn, produce 4
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corresponding type of macro variables by means
of the SYMPUT function using the SAS macro
facility. (See Table 2.)

Note that counting variables FIRSTOBI,
FIRSTCTL, OBS1 and OBSCTL are generated
by adding a constant (9 and 18, in this example)
to them. This is because
MW _GDAT.BAR_BBB has 18 observations for
each hospital and MW_GDAT.CTL_BBB and
MW _GDAT.COMP_BBB has 9 observations
per hospital. Observations in
MW _GDAT.HL, _BBB varies for different
hospitals; hence, TOT2 is added to its counting
variables FIRSTOB2 and OBS2.

(Step 9)

Produce_ Multiple Graphic _Output in 2
Collated Sequence by means of %GRAPH

A macro named %GRAPH( ) is defined in
this step. This macro calls the macros in
ALLFIGS.MAC and TEXT.MAC defined in
Step 3 and the macro variables defined in Step
8. By invoking %GRAPH( ), multiple graphic
output would be produced and stored in
ftmp/alicia/grpout/GAAA_BBB.GRP.

%COVER( ) and %GRAPHI1( ) are invoked
at each execution to produce Figure 0 (Cover
Page) and Figure 1 (Bar Chart). If the
corresponding %IF condition is satisfied, Figure
2a (High-Low Plot), Figure 3a (P-Chart) and
Figure 4a (Comparison Chart) will be generated;
otherwise, a corresponding text page will be
printed out. For example, consider the P-Chart
in Figure 3a. The SHEWHART procedure in
SAS/QC" will not produce a P-Chart if the
indicator occurrence ratio for each of the 9
months is either a 1 or a 0. As a result, a
logical macro variable & &FG3_&I is generated.
This variable contains the total number of
months with occurrence ratio=1 or 0 for the
corresponding hospital. Hence, if &&FG3_&I
does not equal to 9, %GRAPH3( ) will be
invoked to produce Figure 3a; otherwise,
%TEXT3( ) will be activated to produce Figure
3b.



Table 1. Obsesrvations in SAS Dataset MW_GDAT.CNT_905

OBS ID NAME MWT ST
1 901 ARA's Hospital & Medical Center, Inc. 3131.8 704.1
2 902 BBB‘s Hospital & Health Center, Inc. 3402.9 526.2
3 905 EEE's Memorial Hospital 3314.5 525.1
OBS  MAPGARS SAPGARS F2 MISS SUM F1 SUM P1 TOT2
1 8.7 0.9 1971 1 (o} 2044
2 9.2 1.2 261 -2 0 26%
3 8.6 0.7 177 3 0 179
where
Identification Variables Logical Variables
1D = Hospital Identification Number SUMF1 = Total # of occur
NAME = Hospital Name - rence rate for OB
indicator 1 with
Statistical Variables value = 0 or 1
MWT = Average Birth Weight (in grams) SUM P1 = Total # of missing
SWT = Standard Deviation of Birth - observed means.
Weight in Grams F2_MISS = Total # of
MAPGARS = Average S5-Minute Apgar Score ' observations with
SAPBARS = Standard Deviation of S-Minute non-missing values
Apgar Score for birthweight and
S-minute Apgar
Counting Variable Score

TOT2 = Total # of observations per hospital
in MW GDAT.HL 905

Table 2. Macro Variables Created in the Null Data Step

Identification Macro Variables

Purpose: To distinguish graphic output of one hospital to another
hospital.

Variables: ENAME1-HNAME3; ID_1-ID_3

Statistical Macro Variables

Purpose: To bring in summary statistics which were to be printed out in
the footnotes of Figure 2a.

Variables: MWT1-MWT3; SWT1-SWT3; MAP1-MAP3; SAP1-SAP3

Logical Macro Variables
Purpose: To determine if a graph or a text should be produced.
Variables: FG2_1-FG2_3; F@3_1-FG3_3; FG4_l1-FG4 3

Counting Macro VArLables
I. Purpose: To record the total number of distznct hospital in cne
execution.
Variables: TOTAL
II. Purpose: To record the first observation and the last observation for
each hospital in SAS datasets MW_GDAT.BAR BBB,
MW_GDAT.HL BBB, MW_GDAT.CTL BEBE, Tand MW GDAQ COMP_BEE.
Variables: FT1_ 1-FT1_3; LTI 1-LT1 3; FT2 1-FT2_37 LT2_ 1-LTZ_3;
FTC_ 1-FTC_3; LTC 1-LTC . 3

In the _NULL_ data step, macro variables are initialized to the relevant
values. For example, identification macrc ID_1, ID_2 and ID_3 are
initialized tc the values of wvariable ID in the first, second and third
observations of SAS dataset MW _GDAT.CNT 905. In other words, ID_ 1=901,
ID 2=902 and ID 3=905. Other macro variables are treated likewise.
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Also note that hospital names such as

AAA’s Hogpital & Medical Center, Inc.

will be problematic in macro execution due to its
special characters (° & , ). Be sure to apply the
macro function %NRBQUOTE( ) to macro
variables with special characters. For example,
%NRBQUOTE(& &HNAME&D). In addition,
if centering of hospital names or any text is
required, apply %QTRIM( ) to trim any
possible trailing blanks. If both
%NRBQUOTE( ) and %2QTRIM( ) have to be
used, always apply the former first (i.e.,
%QTRIM(%NRBQUOTE( )) ); or else, any
text with comma(s) will result in an error
message such as

ERROR: More positional parameters
found than defined.

and the text will not be printed out.

C. Caveat

1. On using the aforementioned technique to
produce multiple graphs, be sure that the first
observation and last observation are correctly
counted for each hospital. Suppose Hospital 107
does not have any observations in the maternat
data file. Make sure the graph produced does
not use the data for the next hospital, say
Hospital 109, while still indicating the name of
Hospital 107 in the title of the graph!

There are two ways to cope with this
situation. One way is to use the WHERE
statement instead of the FIRSTOBS and OBS
options in a SAS procedure. In this example,
the statement

where ID = &EID_&I;

can be applied to the relevent SAS graphic
procedure.

A second measure is to insure every hospitat
in the study has observation(s) in the SAS
datasets used to produce the graphic output. In
this example, temporary SAS dataset PLATE
has observations for every hospital in the study.

256

Merging PLATE with a second dataset by ID
ensures the latter has observations for every
hospital in this study.

2. Complicated graphic output takes more
printing time than less complicated ones. The
choice of fonts, for instance, may have
significant impact on the printing time.
SAS/GRAPH users will have to decide between
the quality of the graphic output and the amount
of printing time needed.
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I
Filename: /Amp/alicia/mwsug92/0B_FIGS.SAS
H

hical Re ntation

CALL SYMPUT(CFT1_'| |lefi{_N_), FIRSTOB1);
CALL SYMPUT(CLTI_'{ [leR(_N_), OBSI);

CALL SYMPUT(CFT2_'| | lef(_N_), FIRSTOB2);
CALL SYMPUT(LT2_’| {left(_N_), OBS2);

CALL SYMPUT(CFG2_'| jlefi(_N ), F2_MIsS);
CALL SYMPUT(MWT'| |left(_N ), put®MdWT, 6.1));
CALL SYMPUT(SWT'| |leR(_N_), put(SWT, 6.1));
CALL SYMPUTCMAP' | |left(_N ), putMAPGARS, 3.1));
CALL SYMPUT(CSAP'| |lefi(_N), put(SAPGARS, 3.1));

goptions reset=all device=hplj300 gsfmode=append border
rotaté =landscape gunit=pct flext=swissb htexi=2;
options symbolgen mprim mlogic;
- e s“p z ..:
%window welcome

#5 @12 "Welcome 10 SAS Multiple Graphical Production”
aur=highlight +1 “"Package® attr=highlight
#6 @12 "forBeta 1Feedback Report on Obstetrical Care”
ante=highlight " Indicators.” aur=highlight
#9 @12 “Please enter the hospital IDnumbers in your”
attr=highlight +! “range of sefection.” atir=highlight
#12 @16 "Minimum Hospital ID Number:" @52 MIN3
attr=underline required=yes
#14 @16 "Maximum Hospital ID Number:® @52 MAX3
attr==underline required =yes

#20 @12 "Press” +1 "ENTER" aur=underline +1 "to"
+1 “continue.” ;
%display weicome;

** Step 3 **;

libname MW_GDAT “/tmp/alicia/mw_gdat";

filename

GOUT "hmp/grpout/G&min._max..GRP";
»>e st!p 4 I--I;

data PLATE;
set MW_GDAT.HSPLST;
where ID between &MIN and &MAX;

QUARTR=1; MONTH=1; CMONTH="Jan’; output;
QUARTR=1; MONTH=2; CMONTH="Feb’; ocutput;
QUARTR=1; MONTH=3; CMONTH="Mar’; outpui;
QUARTR =2; MONTH=4; CMONTH="Apr"; output;
QUARTR=2; MONTH =5; CMONTH="May"; output;
QUARTR=2; MONTH=6; CMONTH="Jun’; output;
QUARTR=3; MONTH=7; CMONTH="Jul’; outpus;
QUARTR=3; MONTH=8; CMONTH="Aug’; output;
QUARTR=3; MONTH=9; CMONTH="Sep’; output;
run;
** Step 5 **;
%include "/tmp/alicia/mwsug92/ALLFIGS . MAC™;
%include “/tmp/alicia/mwsugd/TEXT.MAC";
** Step 6 *";
%include “/ump/alicia/mwsug92/BAR.SAS";
%include "/tmp/alicia/mwsug92/HLPLOT.SAS";
%include “/tmp/alicia/mwsug92/CTRL.SAS";
%include “/tmp/alicia/mwsug92/COMP.SAS";
%include "/ump/alicia/mwsug92/COUNT.SAS™;
'Y s“p 7 s,

proc datagets library=work memtype=data kill; run; quit;

** Step B8 *%;

data _NULL_;
set MW_GDAT.CNT_&MAX end=EOF;
resin FIRSTOBI! 1| FIRSTOBR2 | FIRSTCTL;
OBS1+18;
OBS2+TOT2;
OBSCTL+9; ,
CALL SYMPUTCHNAME'| [left(_N_), NAME);
CALL SYMPUT(CID_'| |leR{_N_), ID);
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CALL SYMPUT(FTC_*| |lefi(_N_), FIRSTCTL);
CALL SYMPUT(CLTC_'} | lefi(_N_), OBSCTL);
CALL SYMPUT(CFG3_'| |left(_N_), SUMFI);

CALL SYMPUT('FG4_'||lefi{ M), SUM_P1);

FIRSTOB] +18;
FIRSTOB2 +TOT2;
FIRSTCTL+9;

if EQF then CALLSYMPUT(TOTAL’, N_);
run;
L 2 SMP 9 .-:
%macro GRAPH;
%local I;
do I=1 %to &TOTAL;

%ecover( B qrim{ % nrbquote(&&HNAMEXD),
&&ID_&I);

%graphl (& &FT]_&I, &LT1_&lI,
%nrbquote(R&HNAMELD), &&ID_&I, &MAX);

%if &&FG2_&I ne . and &&FG2 &I ne 0 % then %do;
%oeraph2(&&FT2_&l, &&LT2_&l%arbquote(&&HNAMELI),
&&ID &I, £EMWTEI, &&EMAPE]L &XSAP&I, KMAX);

%end;

%else %do;

%text2( % ncbquote(REHNAMERD, &&ID_&D);

%end;

%if &&FG3_&I ne 9 %then %do;
%graph3(&&FTC_&I, &&LTC_&I,
%nrbquote(E&HNAMEZD, &&ID &I, &MAX);
%else %do;
%text3(%nrbquote(&&HNAMERD, &&ID_&I);
%end;

%if &&FG4 &I ne 3 %then %do;
%ographd(&&FTC &1, &&LTC_&I,
%nrbquote(&&HNAMERD, &&ID &I, &MAX);

%else %do;

Ftextd{ Barbquote(&&HNAMELD, &&ID_&D);

%end;

%end;

quit;

%mend graph;
%graph;



Programs for Step 3 proc gslide;

/ title; note; footnote; nole h=13;

Filename: Implllicia!mwmﬁZIALLFIGS.MAC note h=8 j=c fom=centb "JOINT COMMISSION:";
(Only part of the original program is included here.) nolz h=5; note h=$ j=c fontmcentb

/- “Obstetrical Care Indicator Figures”;

b

Figurs 2a pote h=12; note h=>5 j=c font=centb "SHNAME";

%macro graph2(FIRST, LAST, HNAME, ID, MEAN], STDL, note h=S jmc font=centh "Site Number: &ID";
MEAN2,STD2, MAX); symbol; axis; title; footnote; n;
symboll value=dot height=1; %mend cover;
axisl order=0 to 10 by 1 offset=(2.5, 2.5) minor=mnonc Figure 2b
width=3 lsbel=(n=2.2 "Five-Minute Apgar Score"); %macro 1ex2(HNAME, ID);
axis2 order=0 to 7000 by 500 offset(2.5, 2.5) width=3 proc gslide;

label=(h=2.2 a=90 r=0 "Newbom Birth Weight"); title; note; footnote;
titlel h=3.5 j=c "Joint Commission: Beta Repons For title h=3.5 j=¢ "Joint Commission: ~Beta Reports For
Obstetrical Care Indicators™; Obstetrical Care Indicators™;
tile3 j=1"Hospital Name: &HNAME"; note h=2; nowe h=2 j=I| "Hospital Name: &HNAME";
titled j=1 "Site Number: &ID"; note h=2 j=I"Site Number: &ID";
title6 j=1 "Reporting Period: January I, 1991 through note h=2; note j=I "Reporting Period: January 1, 1991
September 30, 19917; through September 30, 19917;
tile® h=2.6 j=1h=2.6 "Figure 2: Newborn Birth Weight by note h=2.5;

Five-Minute Apgar Score™; note h=2.6 j=t "Figure 2: Newborn Birth Weight by Five-
footnotel j=]“Averge birth weight for your hospital: Minute Apgar Score”;
SMEAN1grams™; note h=2 j=lmove=(19, §5) "AScatterplat for this indicator
footnotez j=1"* standard deviation: &STD1"; was not generated for your hospital because™;
footnote3 §=1"Average S-minute Apgar Score for your note h=2 j=lmove=(19, 61.5) "ecither birth weight or Apgar
hospital: &MEAN2"; Score was missing from every observation.”;
footnoted j=1" standard deviation: &STD2"; footnote h=2 j=c¢ "2
footaoted j=c "27; un;

%mend text2;

proc  gplot data=MW_GDAT.HL_&MAX(firsiobs=&FIRST Figure 3b
obs=&LAST); %macro text3(HNAME, [D);

plot weight*spgarS/haxis=axisl vaxis=axis2; run; proc pslide;
%mend graph2; title; note; footnote;

Figure 3a title 8=3.5 j=c "Joint Commission: Beta Reports For

%macro graph3(FIRST, LAST, HNAME, ID, MAX); Obstetrical Care Indicators™;
symbol; axis; title; footnote; note h=2; note h=2 j=I "Hospital Name: &HNAME";
symboll c=red v=dot h=1 width=3; note h=2 j=I "Site Number: &ID";
fitle h=3.3 j=c¢ "Joint Commission: Beta Repons For note h=2; note h=2 j=! "Reporting Period: January 1, 1991
Obstetrical Care Indicators”; through September - 30, 19917;
title3 "Hospital Name: &HNAME"; note h=2.6 move=(0, 75) "Figure 3:" move=(11.5, 75)
titled j=1"Site Number: &ID"; *Contrel Chan for Obstetrical Care Indicator 1:%;
title6 j=1"Reporting Period: January 1, 1991 through  note h=2.6 move=(11.5, 71) "Patients with Primary
September 30, 1991%; Cesarean Section for Failure 1o Progress®;
titled h=2.6 j=1 pote h=2 move=(19, 60) "AControl Chart for this indicator
"Figure 3: Control Chart for Obstetrical Care Indicator 1:7 was not generated for your hospital”;
title10 h=2.6 j=1" Patients with Primary Cesarean for note h=2 move=(19, 56.5)

Failure to P ss": *because of one of the following reasons:™;

note h=2 move=(22, 51) "A."move=(26, 51)
*The monthly indicator rates were only 0% or 100%.;
note h=2 move=({22, 47) "B."move=(25, 47}

footnotel j=c "3%;

proc shewhart-
date=MW_GDAT.CRTL_&MAX(firstobs=&FIRST *There were no denominator cases recorded during this™;
obs=&LAST) graphics; note h=2 move=(26, 44) "reporting period.™;
pchart obl_nS*month/subgroupn=ocbl_nd5; footnote k=2 j=c "3";
label obl_n5="Indicator Occurrence Rate/100" run;
cmonth="Month"; %mend text3;
run;
%mend graph3; _ Programs for Step 6
/
! Filename: /tmp/alicia/mwsug92/BAR.SAS
Filename: /imp/alicia/mwsug92/TEXT.MAC Comment : This SAS program generates the SAS dataset to
(Only part of the original program -is included here.) create Figure 1.
(i /3

=+ Figure 0 **: proc sql; . ’

% macro cover(HNAME, ID); create table MATSFILE as
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select D, MONTH, COUNT(*) as COUNTM
from MW_GDAT.MATSFILE
group by ID, MONTH
having [D between &MIN and &MAX;

proc sal;
create table NEWSFILE as
select ID, MONTH, COUNT(*) as COUNTN
from MW_GDAT .NEWSFILE
group by ID, MONTH
having ID between &MIN and &MAX;

dsta MW_GDAT.BAR_&MAX;
merge PLATE MATSFILE NEWSFILE;
by ID MONTH;
if COUNTM=. then COUNTM=0;
if COUNTN=. then COUNTN=0;
TYPE=1; Y_CNT=COUNTM; output;
TYPE=2; Y_CNT=COUNTN; output;
un;

/
Filename: /tonp/alicia/mwsug92/HLPLOT.SAS

Comment : This SAS program generates the SAS daiaset
to create Figure 2a or Figure 2b for each hospital.

data newborn;
set MW_GDAT.NEWSFILE;
where ID between &MIN and &MAX; run;

proc mesns data=NEWBORN mean sid noprint;
by ID;var WEIGHT APGARS;
output out=0OUT mean=MWT MAPGARS
sd=SWT SAPGARS; run;

data OUTEMP;

merge OUT NEWBORN PLATE;by ID;

if WEIGHT ne .and APGARS ne . then MISS2=1;
DUMMY =1; run;

proc means data=QUTEMP n noprint;
by ID; var MISS2 DUMMY;
output out=0UT2 a=F2_MISS TOT2; run;

data MW_GDAT.HL_&MAX;
merge OUT2 OUTEMP; by ID; run;

/
Filename: /tmp/alicia/mwsug92/CTRL.SAS

Comment This SAS program generates the SAS dataset
to create Figure 3a or 3b.

data CONTROL;
set MW_GDAT.MATSFILE;
where IDbetween &MIN and &MAX;
DUMMY=1; ID_M = ID}|’_"! | left(MONTH); run;

proc sort data=CONTROL; by ID_M; run;

data DCTRL;
set CONTROL; by ID_M;
retain OB1_N35 OBI_N45;
if FIRST.ID_M then do;
OB1_N35=0; OBI_N45=0; end;
if OBl="5"then OBI_N5+1;
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ifOBl in ("4’,’5%)then OBl_N45+1;
if LAST.ID_M then output DCTRL; runm;

data TEMPI;
merge DCTRL PLATE; by ID MONTH;
ifOBl_N5=. then OBI_N5=0;
if OBI_N45=. then OB1_N45=0;
if OB1_N45 ne O then P1=0BI_NS5/OB1_N45;
else Pl=0;
run;

data MW_GDAT.CTRL_&MAX;

set TEMP1; by ID; resin SUMF1;

if FIRST.ID then SUMFI1=0;

ifP1=0 or P1=1 then FOB1=1; else FOB1=0;
SUMF1=SUMFI +FOBI;

un;

4

Filename: /tmp/alicia/mwsug92/COMP.SAS

Comment: This SAS program generates the SAS dataset to

create Figure 4a or Figure 4b for each hospital.

data QPLATE;
set MW_GDAT .HSPLST;
where [Dberween &MIN and &MAX;
QUARTR=1; output;
QUARTR=2; output;
QUARTR=3; output; run;

data COMP;
merge QPLATE
MW_GDAT.COMPARE(where=(&MIN< = [D
<= &MAX))
by ID; retain SUM_PIL;
if FIRST.ID then SUM_PI;
if MEAN_P1=.then MISS_P1=1; else MISS_P1=0;
SUM_P1=SUM_PI+MISS_Pl; run;

data MW_GDAT.COMP_&MAX;
set COMP; informat INDEX $8.;
INDEX="MEAN"; Y_P1=MEAN P1; output;
INDEX="UPPER’; Y_P1=UCL _Pl; output;
INDEX="LOWER";Y_Pi=LCL_Pl; output; run;

/
Filepame: /tmp/elicia/mwsug92/COUNT.SAS

Comment: This SAS program generates the SAS dataset to
create the macro variables in the _NULL_daia siep of the
main program.

data FIRST;
set MW_GDAT .HL_&MAX; by ID; if FIRST.ID; run;

daa SECOND;
set MW_GDAT.CTRL_&MAX; by ID; if LAST.ID; run;

data THIRD; .
set MW_GDAT.COMP_&MAX; by ID; if LAST.ID; rum;

data MW_GDAT.CNT_&MAX;

merge FIRST SECOND THIRD; by ID;

keep ID NAME MWT SWT MAPGARS SAPGARS
F2_MISS SUM_F1 SUM_PI TOTZ;

nn;



