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IT’S THE LINES PER PAGE THAT COUNTS 
Jonathan Squire, C2RA, Cambridge, MA 

Johnny Tai, Comsys, Portage, MI 
 
ABSTRACT 
When the bodytitle option is used to keep titles and footnotes independent of the table body, a line counter and page 
break variable must be manually programmed. We present a method of dynamically adjusting each page to fit the 
maximum number of lines, adjusting for titles, footnotes, column headers, and text strings that wrap onto multiple 
lines. As the text wrapping is dependent on font size, we present an efficient way to “size up” each character. Theis 
issue is geared for intermediate to advanced programmers with some ODS and SAS/MACRO familiarity. 
 
INTRODUCTION 
 
At the drug development company I am currently working with, we use Proc Report to create RTF output for our 
tables and listings. Some of these tables are very long, and all have several titles and footnotes. We sought a method 
to overcome the lack of page break control when the bodytitle option is used. 
 

ODS BEHAVIOR 
 
With the default ODS destination is selected, titles & footnotes (TF) are written into the headers and footers. When 
creating a Clinical Study Report in the biotechnology/pharmaceutical industry, many such outputs are routinely 
inserted into a Microsoft Word document that itself has section breaks and TFs. Word gets very confused as the 
header and footer information from the SAS output conflict with the global headers and footers in the parent 
document.  
 
An easy solution is to add the bodytitle option to the ODS statement. Then, TFs are treated as separate objects, like 
the body of the output, and are not written into the Word headers and footers, and thus do not interfere with section 
breaks and global titles and footnotes when inserted into a bigger document.  
 
But you pay a price: if the default date/time stamp & page number options are both turned off via options nodate 
nonumber, no errors will occur, but the document cannot be opened. That can sure cause some serious head 
scratching! 
 
There is a way around that: turn the date off and the page on, but make the color of the page number white, so it will 
be invisible. You can do this via your ODS style template, used to customize the general look and feel of all ODS 
destinations, using the code within a code of PROC TEMPLATE: 
   s t y l e pageno f r om t i t l esandf oot er s / f or egr ound=whi t e f ont _si ze=6pt ;    
                                                                                                                                                                                 
But a more serious problem occurs when bodytitle is used with multi-page output: the body of the output is treated as 
one long page. No footnotes appear at the bottom of page 1 and no titles occur at the top of page 2! 
 
This behavior took more time to solve. 
 
Our solution was to write a fairly complex macro that reads in the RTF file, and based on the RTF codes, determine 
which part was the table body, titles, and footnotes. The output is then reconstituted, adding the titles and footnotes 
on every page. Perhaps more details in a separate paper someday! 
 

PAGE BREAKS 
 
Since the output was reformatted by this macro, the page break logic needed to be added manually. One method to 
for creating the page breaks was simple, but primitive and error prone.  We would use code such as: 
  i f  mod( _n_, 7) =0 t hen page+1;  
meaning write a new page after 7 lines of data. This number would be arrived at through trial and error. We would 
start with a high number, then page through the output, looking for bad page breaks, then we would reduce the 
number of lines per page and repeat until no “orphan” pages with only a footnote were found. Not only is this method 
primitive, but it also wastes a lot of white space via this “least common denominator” approach, and with outputs of 
hundreds of pages, this method became time consuming and error-prone (for those too lazy to check every page).  
See below for an example of output created by this method. 
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Figure 1: AE table output using the “primitive” method 
 

 
 
 
So we created a macro that would dynamically determine the maximum lines per page that would fit after adjusting 
for titles, column headers, lines that wrap onto a new line, and footnotes. This method had the added advantage of 
not wasting white space, resulting in fewer pages in the output. 
 
DESCRIPTION OF THE PROGRAM 
 
With that introduction, now we can discuss how this program works. 
 
To determine if a text field would wrap onto a new line, we needed to find out the width of all characters in all the 
fonts used on our reports, which is Arial 9, 10, or 11 pt. 
 
The web site http://www3.sympatico.ca/chris.lamoureux2/ is where the True Type Explorer application can be 
installed that will tell you the width of every character by font type. However, this width is not in a known unit. For 
each font size, we can then determine the factor to convert from this width to the cellwidth unit used by Proc Report 
by determining how many characters of a given width fit into a known cell width column for a given font size. For 
example, drilling down in the True Type Explorer you will discover the width of the letter “e” is 1139.   
 
Since there are only about 20 unique widths, the width per character can be assigned in a format statement, and the 
point size determined by multiplying this width by the font size factor: 
 
pr oc f or mat ;  
  val ue $ pt s " ' " =455 
              " i " , " j " , " l " =455 
                          " | " =532 
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                          " ! " , " , " , " . " , " / " , " : " , " ; " , " [ " , " \ " , " ] " , " f " , " I " , "  " , " t " =569 
                          " - " , " ( " , " ) " , " r " =682 
                          " { " , " } " =684 
                          ' " ' =684 
                          " * " =797 
                          " ^ " =961 
                          " c" , " J" , " k" , " s" , " v" , " x" , " y" , " z" =1024 

                          
" #" , " $" , " ?" , " _" , " 0" , " 1" , " 2" , " 3" , " 4" , " 5" , " 6" , " 7" , " 8" , " 9" , " a" ,  
" b" , " d" , " e" , " g" , " h" , " L" , " n" , " o" , " p" , " q" , " u" =1139 

                          " ~" , " +" , " <" , " =" , " >" =1196 
                          " F" , " T" , " Z" =1251 
                          " ¤" , " &" , " A" , " B" , " E" , " K" , " P" , " S" , " V" , " X" , " Y" =1366 
                          " C" , " D" , " H" , " N" , " R" , " U" , " w" =1479 
                          " G" , " O" , " Q" =1593 
                          " M" , " m" =1706 
                          " %" =1821 
                          " W" =1933 
                          " @" =2079;  
 
We then sum the cellwidths of each character in the record and compare that to the cellwidth specified by the user.  
We can then determine when a line will wrap, and adjust the line counter accordingly based on the number of lines 
that will fit on each page adjusting for wrapping, break variables, margins, titles and footnotes. 
 
The parameters input to the macro are: 
 
inds:   name of input dataset (required) 
outds:   name of output dataset 
lbls:   number of lines used for the column labels (required) 
fontsize:  font size of the table body as in the rtf file, can only be Arial 9pt, 10pt or 11pt, default to Arial font 
size 10 
lbvar1:   name of a line break variable set, E.g., to account for a line break after aesoc, aesoc would be 
passed (optional) 
wvar1-4:  name of the variable that will be wrapped, up to 4 variables (at least 1 variable/width set is 
required) 
cellw1-4: cellwidth as defined in PROC REPORT for the corresponding variable, up to the number of wrap 
variables specified 
 
A sample call to the macro is: 
 
%get page( i nds=f i nal ,  
         out ds=f i nal ,  

  l bvar 1=aesoc aept ,  
  f ont s i ze=11,  
  l bl s=6,  
  wvar 1=var t ext , cel l w1=120 
) ;  

 
Based on the cell width and font size specified, the total width in units of points that can fit within the column is 
determined. Then the width of each character to be written in the column is summed. If the total character width 
exceeds the fittable width as specified by the user, the number of lines left to print on the page is decreased by one. 
The margin, titles, and footnotes are also taken into account. 
  
Here is sample Proc Report code, note the page variable that is used to produce page breaks: 
 
opt i ons or i ent at i on=l andscape;  
ods r t f  f i l e=" &t ab_out . &f wi t hnum. . r t f "  st y l e =Amgen. St yl es. LandscapeLet t er FS10 bodyt i t l e;  
  pr oc r epor t  dat a = f i nal  mi ssi ng nowi ndows spl i t  = " #"  
              st y l e( r epor t )  = [ r ul es = gr oups cel l spaci ng = 0 cel l paddi ng = 1pt ]  
              st y l e( col umn)  = [ pr ot ect speci al char s = of f  asi s=on] ;  
    col umn page or der  aesoc or der 2 aept  sevl i ne var t ext  
    ( " Dose Cohor t  ( mg) "  cnt pct 1- cnt pct 7)  cnt pct 8;  
    def i ne page   /  or der  nopr i nt ;  
    def i ne or der    /  or der  nopr i nt ;  
    def i ne aesoc   /  or der  nopr i nt ;  
    def i ne or der 2  /  or der  nopr i nt ;  
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    def i ne aept     /  or der  nopr i nt ;  
    def i ne sevl i ne /  or der  nopr i nt ;  
    def i ne var t ext  /  di spl ay " Syst em Or gan Cl ass#Pr ef er r ed Ter m"  wi dt h=25 f l ow l ef t  
                       st y l e( col umn) =[ asi s=on]  st yl e = { cel l wi dt h = 120 pt  v j ust =b} ;  
    def i ne cnt pct 1 /  di spl ay " GRP 1#( N = &n1) # #n ( %) "  cent er   
                       st y l e = { cel l wi dt h = 60 pt  v j ust =b} ;  
    def i ne cnt pct 2 /  di spl ay " GRP 2#( N = &n2) # #n ( %) "  cent er   
                       st y l e = { cel l wi dt h = 60 pt  v j ust =b} ;  
    def i ne cnt pct 3 /  di spl ay " GRP 3#( N = &n3) # #n ( %) "  cent er   
                       st y l e = { cel l wi dt h = 60 pt  v j ust =b} ;  
    def i ne cnt pct 4 /  di spl ay " GRP 4#( N = &n4) # #n ( %) "  cent er   
                       st y l e = { cel l wi dt h = 60 pt  v j ust =b} ;  
    def i ne cnt pct 5 /  di spl ay " GRP 5#( N = &n5) # #n ( %) "  cent er   
                       st y l e = { cel l wi dt h = 60 pt  v j ust =b} ;  
    def i ne cnt pct 6 /  di spl ay " GRP 6#( N = &n6) # #n ( %) "  cent er   
                       st y l e = { cel l wi dt h = 60 pt  v j ust =b} ;  
    def i ne cnt pct 7 /  di spl ay " GRP 7#( N = &n7) # #n ( %) "  cent er   
                       st y l e = { cel l wi dt h = 60 pt  v j ust =b} ;  
    def i ne cnt pct 8 /  di spl ay " Al l #( N = &n8) # #n ( %) "  cent er   
                       st y l e = { cel l wi dt h = 60 pt  v j ust =b} ;  
    br eak af t er  page/ page;  
    comput e bef or e aept ;  
      l i ne @1 "  " ;  
    endcomp;  
  ods r t f  c l ose;  
*  Cal l  t he macr o t hat  assur es t he t i t l es and f oot not es ar e on ever y page;  
%edi t _r t f ;   
 
Figure 2 shows the same report, but using the %getpage macro, the page breaks are determined dynamically, and 
more lines can fit on most pages, as noted in bold: 
 
Figure 2: AE table output using the %getpage method 
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LIMITATIONS 
 
The macro is not currently designed for: 
- output with a portrait orientation. 
- output containing any repeating text ,such as ID text strings in a subject level listing . 
 
CONCLUSIONS 
 
The lack of page break support when the bodytitle option is used in SAS version 8 or 9 can be overcome by use of a 
macro that adds the titles and footers back onto each page (not discussed here), and another macro that counts the 
available lines per page and creates page breaks accordingly. The macro leverages information of the width of each 
character based on the online application True Type Explorer and uses that information to determine if a line will wrap 
onto the next page. 
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