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ABSTRACT 
The Output Delivery System (ODS) for SAS version 8.2 offers 
users the ability to create high quality reports in a variety of 
fonnats, from a variety of procedures. There are currently many 
well written and comprehensive tutorials for using ODS, especially 
from the SUGI conferences. These advanced level tutorials 
include many options for creating and customizing output 
including the array of style choices within PROC TEMPLATE. 
Unfortunately PROC TEMPLATE can be daunting to a novice 
user, and the majority of examples are written with HTMl output 
in mind. In this presentation I outline several ways to customize 
reports without the use of PROC TEMPLATE with postscript, pdf, 
and rtf output. Specifically I review several proc report options, in­
line formatting (for printer destinations), and user-defined column, 
row, and cell style attributes. The user-defined style attributes 
provide the ability to create reports with dynamic attributes that 
change based on the reported values. Once a user gains more 
experience, these styles can be saved within PROC TEMPLATE 
and applied to output from other procedures. I provide an 
example of an Adverse Event Report for internal medical review 
which automatically highlights triggering events, and potentially 
important medical infonnation. 

INTRODUCTION 
Each new version of SAS offers greater tools and support for 
report creation through ODS. The power of ODS is the ability to 
change and modify almost every aspect of any output created in 
SAS. This is also what can make it overwhelming for novice 
users of SAS. This paper will give some easy ways to greatly 
improve SAS output while avoiding the more advanced aspects of 
ODS, specifically PROC TEMPLATE. 

The paper begins with several non-0DS formatting OPtions 
available in PROC REPORT. Next, information on getting, and 
saving ODS output are highlighted. Again, this focuses on printer 
destinations and Microsoft rich text format. Next, ODS formatting 
available without PROC TEMPLATE is introduced; specifically in­
line formatting and user-defined formats. Finally, it Is all put 
together in an example. 

PROC REPORT OPTIONS 
PROC REPORT can produce complex reports including grouping, 
calculations, and special formatting. In the context of this paper, 
several common fonnattlng options available in the DEFINE 
statement are listed. These allow columns to be individually 
tailored by the user to each variable. 

Below is a very simple PROC REPORT statement showing how 
the DEFINE statement is used. It establishes any column title, 
formatting, or calculation (not covered here) to be used in 
producing the report. 

proc format data=new_repi 
column IO test dt comments; 
define test_dt-/ "Test Date"; 
define comments / "Comments"; 
run; 

When a define statement is not listed for a variable the default 
values, such as using the variable name as the column header, 
are used. 

FORMAT= 
This option applies either SAS defined, or user defined, formats to 
the variable. 

define test dt / format~llUUddyylO. "Test 
Date"; 
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WIDTH=, FLOW= 
Width controls the size of the defined column. Values can range 
from 1, being a single character width, to the number of 
characters in the page width (established in the SAS option 
LlNESIZE=). Flow can be used with the width option for character 
variables. It wraps the variable onto the next line If the character 
string extends beyond the given column width. If not used, SAS 
will truncate the variable to fit within the specified width. 

define comments / flow width=30 \\Cornrnents"; 

ORDER, ORDER= 
This option establishes which variable to order by in the report. 
The ORDER= option allows users to define if the order is by the 
formatted or internal (unformatted) values ofthe variable. Ifthe 
variable is formatted in the dataset it is best to explicitly state how 
the variable should be ordered. 

define ID / order order~internal; 

CENTER I LEFT I RIGHT 
This option justifies the entire column including the header to the 
center of the column width, to the left edge of the column width, or 
to the right edge. 

define test dt / center forrnat~ddyylO. 
"Test Date"; 

BASIC ODS: GETTING OUTPUT 

ODS PRINTER and ODS RTF can produce printable output from 
any SAS procedure. The printer destination can produce 
postscript (PS), portable document format (PDF), and HP 
laserJet printer fonnat (PCl) from SAS on any platfonn. The 
RTF destination produces Microsoft rich text fonnat (RTF). This 
output comes from the SAS procedure Itself. ODS captures a 
data object from the procedure using a template to format the 
data. PROC TEMPLATE gives the user full access to define and 
adapt the template, but SAS can create the data object without 
the user bothering with PROC TEMPLATE by using the default 
template or one of the SAS defined templates. 

EXAMPLE 1 
Creating a postscript or pdf file using ODS. The first line opens 
the printer destination, defines the type of printer (pS or pdf) and 
points to the destination file. The SAS code that produces the 
output is then run, and can include several different procedures. 
The last line closes the destination and initiates writing to the file. 

/* postscript */ 
ods printer ps file~·C:\ods\report.ps·; 
/* SAS procedure creates output */ 
ods printer ps close; 

/* pdf */ 
ods printer pdf file~'C:\ods\report.pdf'; 
/* SAS procedure creates output */ 
ods printer pdf close; 

EXAMPLE 2 
Creating a rtf file using ODS. The first line opens the destination, 
and points to the destination file. The last line closes the 
destination and initiates writing to the file. The only difference 
from Example 1 is the destination. 

ods rtf file~·C:\ods\report.rtf·; 
/* SAS procedure creates output */ 
ods rtf close; 

EXAMPLE 3 
Although ODS will create output with the default template, there 
are several styles that are built into SAS and easy to use. A 
standard style I use for non-HTMl output is sasdocPrinter due to 



its lack of shading in column headers. Also, the default style can 
be changed by the user and the site administrator so it Is better to 
define the 'defaulf. 

ods rtf style=sasdocPrinter 
file='C:\ods\report.rtf'; 

/* SAS procedure creates output */ 
ods rtf close; 

ODS FORMATTING WITHOUT PROC TEMPLATE 
Two types of formatting are presented that can be used with ODS, 
but independent of PROC TEMPLATE. These are in-line 
formatting and user-defined formats. 

IN-LINE FORMATTING 
This formatting is embedded within the text of a t~le or column 
heading. It uses a 'turn-on' 'turn-off type of command structure 
allowing multiple style attributes to be nested within each other. 
The in-line formatting is put within the double quotes of a text 
siring, and like a macro variable, it uses a special symbol to 
identify the non-text characters. This symbol Is defined by the 
user and is called an escape character (ods escapechar). This 
symbol should be chosen carefully, and should not be something 
used in the text strings as actual text As when plaCing macro 
variables in a text string, double quotes must be used. The style 
attributes that can be changed are numerous, and interested 
readers can find a listing in Lauren Haworth's SUGI paper, as well 
as examples in Brian Schellenberger's 2000 paper. Both are 
available on the internet. The in-line format is started and ended 
with a style statement, e.g., \s= \ }. The 'turn-on' statement 
identifies the style to change, and the 'turn-off can either define 
the defau~ style, or can be a blank style statement which will 
cause the defaults to be used. 

EXAMPLE 4 
ods escapechar= '\'; 

/* Superscripting */ 
Title "Measured Response per unit of 

Treatment (cm\\super 2»"; 

/* Changing font weight within proe report */ 
proc report' data=file; 

column variable; 
define variable / "This is 

\S={font_weight=boldjimportant\S={I"; 
run; 

/* Changing size and weight */ 
proc report data=file; 

column variable; 
define variable / ~This is 

run; 

\S={font size=lOI really 
\S={font=weight=boldlimportant\S={}"; 

Notice in the final part ofthe example that the font Size is 10 for 
both words ("really important") but only bold for the last word. 

USER·DEFINED FORMATS 
The styles used in the in-line formatting can also be applied to 
rows or cells. The use of color, bold, or size can be used to 
highlight important values, or to add information to the table. To 
make a style dependent on a single cell value, a format created 
using PROC FORMAT can be used. This format will define 
the colors or levels of bolding, and how they are associated with 
the variable values. The below example creates the format 
$boldgrp. to make the 'Always' group print bold in the table. The 
style format is listed in the define statement for that variable. To 
create a style for an entire column the compute statement is used 
in PROC REPORT with a call define statement. In the below 
example, the variable which triggers the color for the row is not 
actually printed in the table, but is only used to create the format. 
The variable could be shown, but the use of color provides the 
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same information so the variable is not necessary In the table. 

EXAMPLES 
proc format; /* format used with style */ 

value $boldgrp 

run; 

fUnk' = 'medium' 
'None' = 'medium' 
'Sometimes' = 'medium' 
'Always' = 'bold' 

proc report data=file; 
column id date reactl new_id; 
define id /order center "ID"; 
define date I format=mmddyylO. "Date"; 
define grp / "'Groups" 

style={font_weight=$boldgrp.l; 
define new_id / display noprint; 
compute new_id; 

if new_id eq "'¥" then 
call define (_row_, IIstyle n

, 

"style=[foreground=blue]"); 
endcompi 

run; 

EXAMPLE REPORT 
First, a point about this example. It is completely hypothetical, 
and does not represent the research or hea~h care at any known 
facility. I created the data. The point is to illustrate the usefulness 
of the previous information. 

The idea behind the example is that a researcher, or hea~h care 
profeSSional, may want timely reports which automatically 
highlight 'important' events. These important events may trigger 
the individual's appearance In the report like for an adverse event 
report, or may point out crijical information in a weekly listing of 
new patients seen in a clinic. 

To show how the formatting I presented can improve a report, I 
first present a 'basic' report. Example 6 gives SAS code for a 
basic table using PROC REPORT. There are nine variables 
displayed, each with a define statement listing the column title, 
and in one case a format. The options used In the procedure 
statement include the following. Headline draws a line under the 
column headers. Headskip includes a blank line under the 
column headers. Nowd stands for no windows and It suppresses 
the report window in a windowing environment and sends the 
report to the output window or file. Split identifies where the 
column headers should be split into mu~iple lines. 

The output following the code is a picture of the report. 

EXAMPLE 6 - BASIC PROC REPORT 
title "Adverse Event Report for Fourth 

Quarter n
; 

title2 "Protocol lX": 
proe report data=med data headline heads kip 

nowd spli t= '* I ; 

column id test dt react! sbp dbp test! 
test2 followup comments; 

define id lorder 'ID': 
define test dt / format=mmddyylO. 

'Test*Date I ; 

define reactl / 'Reactivity'; 
define sbp / 'Systolic BP'; 
define dbp / 'Diastolic BpI; 

define testl / 'Arm*Erythema*(mmA 2) 'i 
define test2 / 'Secondary*Test'i 
define followup / 'Wait*for*FollowuP'i 
define comments / 'Comments'; 
run; 
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The basic report has several drawbacks. First, it is on two pages 
and ~ is hard to tell which 10 corresponds to the comments. 
Second, the wait for followup variable has an unreadable column 
header and the information should probably be more prominent as 
~ effects whether the reviewer should investigate any data or 
heakh problems for this participant. Finally, this is a short report, 
but for a large study a listing of participants or dinic patients could 
be substantial. It would be helpful If data which held significant 
dinical or research values was easier to pick out of the list. 

Example 7 shows SAS code for an improved report. It indudes 
only a few changes. First, the multiple page problem is solved by 
establishing cell widths, and using flow to wrap the comments. 
Next, the wa~ for followup variable is not explicitly shown in the 
table, but instead is used to change the color of the entire record. 
A footnote is included which explains the use of color in the table 
("Notes in blue are awaiting followup"). Next, several style 
formats are created and used to highlight significant data values. 
In this case reactivity of severe is printed in bold, and a secondary 
test value over 35.0 is made both red and bold. Finally, the report 
is in pdf which allows for easy emailing of the report, or posting on 
a secure web page, while maintaining the formats. The notoc 
option in the PROC REPORT statement stands for 'no table of 
contents' and with the pdf destination it supresses automatic 
bookmark creation. 

EXAMPLE 7 - ODS PROC REPORT 
1* Formats to be used in PROC REPORT *1 

proc format; 
value $boldcat /* bold mod/sev for react */ 

'Unk' 
'NA' 

'medium' 
'medium' 

'None' 'medium' 
'Mild' 'medium' 
'Moderate' = 'bold' 
'Severe' = 'bold' 

value boldtst 1* bold test> 35 */ 
35.01-999 = 'bold' 
other = 'medium' 

value red 

run; 

35.01-999 = 'red' 
other = 'black' 

1* start ODs*1 

207 

ods printer pdf notoc style=sasdocprinter 
file='C:\ods\temp.pdf'; 

Ods escapechar= '\'i 
1* Titles and Footnotes *1 
title "Adverse Event Report for Fourth 

Quarter"; 
title2 "Protocol IX"; 
footnote n\S={font size=8pt)Notes in 

\S={font size=8pt 
foreground=blue) blue 

\S={font_size=8pt foreground=black) are 
awaiting followup\S={}"; 

/* The Report */ 
proc report data=med_data headline headskip 

nowd split='*' missing 
style (header)={font_face=Helvetica); 
column id test_dt react1 sbp dbp testl 

test2 followup comments; 
define id larder center '10'; 
define test_dt / format=mmddyy10. 

'Test*Date'; 
define reactl / right 'Reactivity' 

style={font_weight=$boldcat./; 
define sbp / center 'Systolic*BP'; 
define dbp I center 'Diastolic*BP'; 
define testl / center 

"Arm*Erythem.a*(nun\{super 2})n; 
define test2 / center 'Secondary*Test' 

style={font weight=boldtst. 
foreground=red.}i 

define followup / display noprint; 
define comments 1 flow 

style={cellwidth=2.0in 
font_style=italic} 'Comments'; 

1* Makes row bold if followup yes */ 
compute followUPi 

if followup eq 'Y' then 
call define ( row, "style", 

"style=£foreground=blue] "); 
endcompi 

runi 

1* Closing ODS and sending off data obj *1 
ods printer pdf close; 
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CONCLUSION 
The purpose of this paper is to offer novice users of SAS ODS 
several ways to improve and customize existing reports. ODS 
offers a powerful tool for customizing reports and creating high 
quality output in a variety offormats. Once comfortable with the 
basics of ODS, users can learn to document and save these 
formats within a user style through PROC TEMPLATE. I 
encourage users to look up the references below which offer 



several more advanced examples. The improvements listed in 
this paper are only a small sample of what can be done. 
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