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Abstract

Through the Output Delivery System (ODS), SAS®
Software provides a means for creating an attractive, concise, 
and functional report without post-processing using other 
software products.

Because ODS is an object-oriented (OO) technology, it 
provides the ability to move beyond template descriptions to 
complete output Layout. This paper presents a combined text 
and graphics report based on an exploratory analysis of 
behavioral health cost risk using ODS Layout and ODS 
REGION and writing to the PDF destination.

In addition, this paper provides information on additional 
options that can be used with both ODS Layout and the PDF 
destination to assist users in the creation of customized 
presentation and production reports.



ODS

Output Delivery System
Components

Procedure output
Table definition
Style definition
Destination

Display
Dataset 

Inline formatting available



ODS Layout

Arrangement of text, tables and graphs where 
you want them
Experimental in SAS 9.0 and 9.1
Combination of:

ODS statements, 
Global statements, and 
Procedures



My First ODS Layout 



1st
 

Layout Code
options nodate

 

nonumber

 

nocenter

 

orientation=landscape; 
ods

 

pdf

 

file="a:\qhip.pdf" color=yes style=fancyprinter; 

ods

 

layout start width=11in height=8in ; 
ods

 

region x=0 y=0 width=10in height=5in; 
ods

 

escapechar="^"; 
ods

 

pdf

 

text="^S={preimage='a:\qhip.jpg^scaleheight'}"; run; 

ods

 

region x=0 y=1.8in width=10in height=6in; 
proc report data=scorecard nowd style=[font_face='Helvitica']; 

column sect section_item points_possible total ytd; 
define sect / group "Section"; 
define section_item/ group " " flow order=data; 
define points_possible/ "Points Possible" format=3.; 
define total/ "% Points Current Quarter" format=percent6.1; 
define ytd/"% Points Year to Date" format=percent6.1; 

run; 
ods

 

layout end; 
ods

 

_all_ close; 



Final product example 1



ODS Layout modes

ABSOLUTE Layout:
Cover pages
Static data or reports 
Pre-printed forms
Single page only

GRIDDED Layout:
Regions that can be dynamically sized
Dynamic content
Alignment
Multiple page documents



ODS Layout syntax

ODS Layout START options; 
ODS REGION options; 

SAS Code. . ;
ODS Layout START options; 
ODS REGION options; 

SAS Code. . ;
ODS Layout END; 



ODS Region

Statement inside ODS Layout block
Defines Layout size and placement 
parameters
Used in gridded and absolute Layout



ODS Layout options

Absolute Layout Only
WIDTH=  Width of overall LAYOUT.
HEIGHT= Height of overall LAYOUT. 

Gridded Layout Only
COLUMN_GUTTER= Space between columns. 
ROW_GUTTER= Space between rows. 



ODS Region options

Both Absolute and Gridded Layout
WIDTH= Width of REGION.   
HEIGHT = Height of REGION. 

Absolute Layout Only
X=  Relative to upper left corner of Layout space.   
Y=  Relative to upper left corner of Layout space.   

Gridded Layout only
COLUMN= Column where REGION should be placed. 
ROW= Row where REGION should be placed.
COLUMN_SPAN= Number of columns REGION 
should span.
ROW_SPAN= Number of rows REGION should span.



New ODS Layout 
options for SAS 9.2

ENTIREPAGE – LAYOUT should occupy entire 
page.   

CHAIN – Output that overflows REGION should flow 
into next designated REGION. 

CONTINUE – Duplicate LAYOUT and continue 
overflow contents into same REGION space in the 
new duplicated LAYOUT.



ODS Layout
 example 1

One page project summary
Two-column report
Mixed graphics and text 

Free-form text
Images 

Banner header
Company logo



Options used in
 example

ODS escapechar – Sets separator character to introduce new syntax 
and separate options.  
PREIMAGE – Add image before other elements. 

POSTIMAGE – Add image after other elements. 

FONT_FACE – Set font to Arial. 

FONT_SIZE – Set font size:
12 for title; 
9 for main text; 
7.5 for figure captions. 

FONT_WEIGHT – Set bold on for titles and figure captions. 

JUST – Set justification (center for title – otherwise left). 

Color – Sets colors.



Other Options

For this example, many regions included text 
and graphics in the same region.
Other options that could have been used:

Creating new Region for each section.
Import text from file.
Create graphics output within ODS Layout.



Scaling images in 
Layout

NOSCALE – The default. 

SCALETOFIT – Make image conform to space available. 

SCALEHEIGHT – Scale the height to conform exactly to the space 
available and scale the width as necessary to match the height without 
distorting the image. 

SCALEWIDTH – Scale the width to conform exactly to the space 
available and scale the height as necessary to match the width without 
distorting the image. 

SCALE – Scale the image to fit into the available space such that it 
doesn't distort the image. 

TILE – Repeat the image (at its "regular" size)/fill up the available 
space. 

X= Supply the width to use for the image scaling. 

Y= Supply the height to use for the image scaling. 



SAS code embedded
 in Region

ODS REGION height=3 in width=3 in x=4.1 in 
y=6 in; 

proc gmap map=maps.uscounty 
data=bhdatamap; 

id state county; 
choro pctbhgrp / legend=legend coutline=gray; 
run; 
quit; 



SAS code

ODS PDF file="r:\SESUG 2008\SESUG_bh.PDF" color=yes style=fancyprinter 
STARTPAGE=NEVER; 
ODS escapechar="^"; 

ODS Layout start width=8 in height=10 in; 

ODS REGION x=10 y=0 width=8 in height=2 in; 
ODS PDF text="^S={preimage='R:\SESUG 2008\SESUG 2008.bmp^scaleheight'}"; 

ODS REGION x=90 pct y=10.3 in width=1 in height=1 in; 
ODS PDF text="^S={postimage='R:\SESUG 2008\hmc.bmp^scalewidth'}"; 

ODS REGION x=10 y=1.3 in width=8 in height=1 in; 
ODS PDF text= "^S={just=c font_weight=bold font_size=12pt

font_face=Arial}Exploration of Behaviorial Health Cost Risk";



SAS code 
(continued)

ODS REGION x=0.3 in y=1.6 in width=3.5 in height=3.5

 

in; 
ODS PDF text="^S={just=l font_size=9pt font_weight=bold font_face=Arial}Introduction"; 
ODS PDF text="^S={just=l font_size=9pt font_face=Arial}As a part

 

of this study, eight 
impactable behavioral health conditions were . . ."; 

ODS PDF text=" "; 
ODS PDF text= "^S={just=l font_size=9pt font_weight=bold font_face=Arial}Analysis"; 
ODS PDF text="^S={just=l font_size=9pt font_face=Arial}The first

 

exploratory procedure 
uses kernel density estimation (kde) to . . ."; 

ODS REGION x=0.3 in y=3.95 in width=3.5 in height=8.1 in; 
ODS PDF text="^S={preimage='R:\SESUG 2008\graph1.bmp^scalewidth'}"; 
ODS PDF text= "^S={just=l font_size=7.5pt font_weight=bold font_face=Arial}Fig 1. Cost 

Impact of Behavioral Health."; 
ODS PDF text=" "; 
ODS PDF text= "^S={just=l font_size=9pt font_face=Arial}In this second exploratory 

procedure, behavioral health admissions are plotted . . ."; 
ODS PDF text="^S={preimage='R:\SESUG 2008\graph2.bmp^scalewidth'}"; 
ODS PDF text= "^S={just=l font_size=7.5pt font_weight=bold font_face=Arial}Fig 2. 

Behavioral Health Admissions Seasonality."; 



SAS code 
(continued)

ODS REGION x=4.1 in y=1.6 in width=3.5 in height=8.7 in; 
ODS PDF text= "^S={just=l font_size=9pt font_face=Arial}It is important to not only know 

the behavioral health costs, but how much impact . . ."; 
ODS PDF text="^S={preimage='R:\SESUG 2008\graph3.bmp^scalewidth'}"; 
ODS PDF text= "^S={just=l font_size=7.5pt font_weight=bold font_face=Arial}Fig 3. 

Proportion of Total Cost."; 
ODS PDF text=" "; 
ODS PDF text= "^S={just=l font_size=9pt font_face=Arial}As part of the cost question, it is 

also important to know whether there . . ."; 
ODS PDF text="^S={preimage='R:\SESUG 2008\graph4.bmp^scalewidth'}"; 
ODS PDF text= "^S={just=l font_size=7.5pt font_weight=bold font_face=Arial}Fig 4. 

Referrals."; 
ODS PDF text=" "; 
ODS PDF text= "^S={just=l font_size=9pt font_weight=bold font_face=Arial}Conclusion"; 
ODS PDF text= "^S={just=l font_size=9pt font_face=Arial}Visual depictions of data 

relationships assist analysts and other users in better . . ."; 
run; 
ODS Layout end; 
ODS _all_ close; 



Code changes needed
 for SAS 9.2

“^Scalewidth” is no longer supported
Replace with “?width=100pct”
Example:

SAS 9.1 code:
ODS PDF text="^S={preimage='R:\SESUG 2008\graph4.bmp^scalewidth'}";

SAS 9.2 code:
ODS PDF text="^S={preimage='R:\SESUG 2008\graph4.bmp?width=100pct'}";

Does NOT produce identical results



ODS PDF

Display output exactly as intended
Not easily modifiable by recipient
Formatting options

Inline formatting
Style attributes

Can combine text, image, audio and video





ODS Layout
 example 2

One page report summary
Single column report
Mixed table, graphics and text 

Free-form text
Proc Report output

Banner header 



Final Product Example 2



ODS Layout Code
title; 
options nodate

 

nonumber

 

nocenter

 

orientation=portrait spool;
ods

 

pdf

 

file="r:\bokerson\sesug

 

2009\abcbs1v.pdf" color=yes style=fancyprinter;
ods

 

pdf

 

startpage=never;

ods

 

layout start width=8 in height=10 in ;
ods

 

region x=20 y=0 width=8 in height=10  in;
ods

 

escapechar="^";
ods

 

pdf

 

text="^S={just=c preimage='R:\bokerson\sesug

 
2009\sesug2009.bmp^scalewidth'}";  

ods

 

pdf

 

text=" ";

ods

 

region x=.5 in y=.8 in width=7 in height=10  in;
ods

 

pdf

 

text= "^S={just=c font_weight=bold font_size=12pt font_face=Arial}Health

 
Care Management Annual Outcomes";

ods

 

pdf

 

text= "^S={just=l font_size=9pt font_weight=bold 
font_face=Arial}Introduction"; 



Code continued
ods

 

pdf

 

text="^S={just=l font_size=8pt font_face=Arial}This

 

report reflects activity for 
cases under program management during the period 1/1/2008 through 
12/31/2008. Participants identified as being in the top future risk percentile and 
enrolled in the program are assigned to a primary nurse. Once a member is 
identified and has agreed to participate in ComplexCare, their Nurse Care 
Manager completes a telephonic assessment to evaluate the member's health 
status, acuity stratification, and identify care needs. Areas assessed include 
medication, functional ability, home environment/safety, care access, lifestyle, 
social/cultural factors, legal/financial factors, and medical history.
Nurse/Managers with < 10 patients for the time period were

 

excluded from 
individual measure calculation but included in the site total.";



Code continued
ods

 

pdf

 

text=" ";
ods

 

pdf

 

text="^S={postimage='R:\BOkerson\sesug

 

2009\client_ann.bmp'}";  
ods

 

pdf

 

text=" ";

ods

 

pdf

 

text= "^S={just=l font_size=9pt font_weight=bold 
font_face=Arial}Conclusion"; 

ods

 

pdf

 

text= "^S={just=l font_size=8pt font_face=Arial} The health quality of 
program participants improves as adherence to recommended self care practices, 
testing rates and test results improve. The following sections show results for claims 
based clinical outcomes for each managed condition. The population includes 
members in the program with healthcare eligibility throughout the review period for 
all risk levels. Claims based clinical outcomes typically improve with care 
management.";
run;
ods

 

layout end;
ods

 

_all_ close;





Conclusion
ODS Layout provides the ability to easily mix text, 
graphics, and tables on the same page. 
It provides the ability to run SAS code within the 
Layout code or to use previously created output.
A large number of formatting options are available to 
enhance the ODS output, especially for PDF. 
This functionality allows creation of production quality 
reports without post-processing.  
This is especially valuable in the service industry 
where timely creation of reports is a major part of 
securing and retaining business.



Other methods of
 creating single page reports

GREPLAY 
Need SAS/GRAPH
Not great for text wrapping
Positioning can be tedious

ODS STARTPAGE=NEVER option
Eliminates new page for new output
Little positioning control
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