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In clinical domain, we usually create many safety and efficacy tables with various statistics.
While creating these tables, we introduce SAS dataset with statistics into PROC REPORT to
create listing or rtf output. Using PROC REPORT-BREAK-PAGE, we can make sure that each
parameter statistics startsin a new page in the output. If we want to make sure thata
group of statistics does not break abruptly between pages, we may need to use conditional
statements to assign page numbers. Whenever thereis an update in mock shell or data, the
number of rows in the output may increase or decrease, which in turn requires an update in
conditional statements to prevent abrupt, breaks in the output. This led to an effort to
create a macro, which prevents abrupt page breaks and provides meaningful page numbers.
This paper describes how the page numbers were dynamically assigned using SAS macro.

To create a table, we generate descriptive or inferential statistics using various SAS
procedures and present them as per mock shell. We introduce the final dataset, which
contains all the statistics in the required format into PROC REPORT procedure to create rtf
output. In most cases, we may haveto create a custom variable using IF-THEN-ELSE
conditional statements and introduce this in PROC REPORT-BREAK-PAGE to avoid abrupt
breaks in the output.

Figure 1 and Figure 2 shows an abrupt break in a demographics table output where *Height’
statistics are shown in two different pages, as page 1 cannot accommodate any more rows.
Figure 3 and Figure 4 shows that ‘Height' statistics are pushed to page 2. We can do this by
creating variable using IF-THEN-ELSE conditional statements and using this variable in
PROC REPORT.

Placabo hetive
Age (year)
n 3 13
mean (3D) 14.3 { 0.58) 12.8 { 1-52)
madian 14.0 1z.0
min, max 14, 15 11, 1&
Sex
Mala 2 [ &7) 6 [ 46)
Female 1 { 33) T { S4)
Race
Caucasian 1 33) a2 [ 23
Black o 2 [ 15)
Hispanic Q 2 ( 15)
Aaian o 2 { 15)
Other 2 [ &7} 4 [ 31)
Height (cm)
n 3 13
mean (SD) 63.0 { 3.30) 6l.1 { 3:37)

Figure 1. Demographics table - Page 1 of 2



Placebo Reotive
madian ed.2 29.4
min, max [ -] '51, 72
Weight (Eg)
n 3 13
maan (3D) 105.2 ( 5.77) 87.3 (26.42)
madian 112.5 90.0
min, max 103, 113 51, 150
Figure 2. Demographics table - Page 2 of 2
Placebo Active
Age (year)
n 3 13
maan (SD) 14.3 ( 0.58) 12.8 { 1.52)
madian 14.0 12.0
min, max 14, 15 11, 16
Sex
Male 2 [ &7) & { 48)
Famals 1 { 33) T [ 54)
Race
Caucasian 1 { 33) 3 (23
Black i 2 (1%
Hispanic v] 2 (1%
Asian i} 2 [ 1%)
orher 2 { &7) 4 { 31)
Figure 3. Demographics table - Page 1 of 2
Flacebo Active
Height (cm)
n 3 13
mean (3D) €35.0 ( 3.30) €l.1 ({ 5.37)
median €3.5 59.8
min, max €3, &9 51, 72
Weight (Kg)
n 3 13
mean {(3D0) 108.2 ( 5.77) 97.3 (28.42)
median 112.5 0.0
min, max 102, 113 51, 150

Figure 4. Demographics table - Page 2 of 2

In clinical domain, there are different kinds of table like demographic, lab shift, change from baseline
etc., which have different shell structure. So, for each of these tables, you may need to create a
custom variable using IF-THEN-ELSE conditional statements to avoid abrupt page breaks. This led
to an effort to create %pageno macro that can be used across various tables.



The functionality of this macro is to create a numeric variable, which prevents abrupt page
breaks in the output.

This macro contains seven keyword macro parameters.

&indata = name of the input dataset. By default, this macro considers the latest
created dataset before the macro call.

&outdata = name of the output dataset. By default, this macro creates an output
dataset named “pg_final”.

&mxIlnpg = maximum number of rows desired per page in the rtf or listing
output.

&grpvars = list of grouping variables separated by space. It can be one to many
character or numeric variables. A variable can be given only once in its numeric
or character form. Eg: If variable 'AVISITN' is just a humeric representation of
'AVISIT', then use only one them in &grpvars.

&statvarc = variable with row labels along with its corresponding length in proc
report separated by comma.

&colsdim = list of character variables and delimiter separated by comma.

&debug = possible values are 0 and 1. Default value is 0. &debug=1 generates
all the intermediate datasets.

&mxlnpg, &grpvars and &statvarc are the three macro parameters that are mandatory for
each call. We can use other parameters as and when required.

Usually in a table rtf output, each page consists of three parts - Title, Footnotes and Body.
The number of lines occupied by title and footnotes varies from one table to another. As a

result, the number of lines available in the body is different for various kind of tables.

Let us see few scenarios to understand the functionality of %pageno macro.

Enalysis of change from baseline in REC

ROW LABELS Placebo Active

Number of subjects in efficacy analysis population
Baseline
n
Mean
Change from baseline at Week xx
n
Adjusted mean
Standard error
95% CI
Difference with placebo
95% CI for difference

p-value (compared to placebo)

Figure 5. Mock shell
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Figure 5 is an example of a table mock shell. All the following scenarios were created based
on this shell.

SCENARIO 1

avist | 1ot | eall | col2 |  rows | PG_BREAK |

1 Humber of subjacts in afficacy analysis population 15 17 1 1

2 |Bassine Basslne 1 1

3 |Bassine n 12 15 1 1

4 |Baseine Mear 1539.1 1504.5 1 1

5 |WEEKE | Change from bassline at Wesk 4 1 1

6 |WEEK: n 2 1 1 1

7 |WEEK: Adussted mean 401 57.3 1 1

8 |WEEK: Standard emor 4591 4541 1 1

9 |WEEK: %55 Cl (£53.175.5) (-47.0.191.6) 1 1

10 |WEEK4 [ arence wih placebs 58 104 1 1

11 |WEEK4 5% Clfor dfference (-140.2.156.7) 2180727 1 1

12 |WEEKH4 p-value (compared to placebs) -14.088 -14.267 1 1

13 |WEEKEZ  (Change from baseine at Week 8 1 2

| 14 |WEEKE n 10 14 1 2

Qﬁ WEEKE  Adusted mean 023 107 1 2

16 WEEK 8 Standard emor 3648 3363 1 2

17 |WEEKE 55 C1 (15.7.215.0) (26.0.218.0) 1 2

18 WEEK 8 Difference with placebo 463 516 1 2

15 WEEK B 5% Clior diference (66.2.150.0) (-56.4,189.7) 1 2

20 |WEEKE p-value compared to placebo) -14 B58 14714 1 7

21 WEEK 12 Change from baselne at Week 12 1 <

2 |WEEK12M n 10 1 1 3

23  |WEEK:Z'| Adusted mean 515 2919 1 3

24 |WEEKNZ & Standard emor 7476 70.32 1 3

25 |WEEK1Z 951 (-70.5.284 4) (140.3.477 6) 1 3

26 |WEEK1Z Deffarence with placebo 29 2049 1 g

27 WEEK12Z | 95% Clfor diference (-205.8.241.5) (334365 1 5!

28 |WEEK12Z  pvalue (compared to placebo) 14,126 -14.954 1 i

Figure 6. Scenario 1
%pageno (grpvars= avisit, statvarc= $str(text,55), mxlnpg=15) ;

Explanation

. 'AVISIT' in &grpvarsis the grouping variable. List of records with same 'AVISIT'

variable value represents a section. 'TEXT' in &statvarc is the variable with row
labels and 55 is the width given for this variable in proc report. 15 in &mxInpg is
the maximum number of lines we want to see per page without abrupt page
breaks. As the amount of space occupied by titles and footnotes varies from one
table to another, we can't have a specific value for &mxIlnpg. We need to adjust
this &mxInpg value as needed.

o First macro check occurs at 15th record which is represented by red arrow. If the
page break happens after this record, "WEEK 8' records would be split in two
pages which is not desired. As 15th record isn't the last record of 'WEEK 8'
records, macro assigns 'PG_BREAK' variable value as 1 for records until AVISIT =
'"WEEK 4'.

. Second check start from the first record of AVISIT = '"WEEK 8'. Next 15th record
from firstrecord of AVISIT = "WEEK 8' is at the record with green arrow. As this



record isn't the last record of AVISIT = 'WEEK 12' records, macro assigns
'PG_BREAK' variable value as 2 for records in AVISIT = '"'WEEK 8'.

o Third check starts at the first record of AVISIT = '"WEEK 12'. As there are less
than 15 recordsin this section, macro assigns 'PG_BREAK' variable value as 3.

) %pageno macro call generated 'PG_BREAK' variable. We need to introduce this
variable in PROC REPORT- BREAK AFTER - PAGE as shown in Figure 7 to prevent
abrupt page breaks. Also, notice that the highlighted text 'width=55" is the value

that we used in &statvarc.

proc report data=pg final list nowd missing split= '|';
column pg break avisit text coll colZ;
define pg break/ order noprint order=internal ;
define avisit / order noprint order=internal ;
define text/ display " " width=55 just=left;
define coll/ display "Placebo" width=15 ;
define col?2/ display "Active" width=15 ;
break after pg_break/page;
break after avisit/skip;
run;

Figure 7. Proc report break page

SCENARIO 2

avist | text | coll | col2 | _rows | PG_BREAK |

1 Number of subjects in efficacy analysis population 15 17 3 1
2 Bassine  Baseine 1 1
3 Baseine n 12 15 1 1
4 Baseine  Mean 1539.1 1504 5 1 1
5 WEEK 4  Change from baseiine at Week 4 2 2
6 WEEK 4 n 2 1 1 2
7 WEEK 4 Adusted mean 401 573 1 2
8 WEEK'4  Standard emor 4591 4541 1 2
9 WEEK 4 95%C1 (€53.175.5) (47.0.1916) 1 2
10 WEEK 4 Déference with placebo £8 104 1 2
‘ 1 WEEK 4 95% Cl for dfference (-140.2,156.7) 12181727 1 2
12 |WEEK4  pwvalue {compared to placebo) -14.088 -14.267 2 2
13 WEEKS Change from baseline at Week 8 2 3
14 |WEEK8 n 10 14 1 3
15 WEEK 8 Adjusted mean 1023 107 1 3
16 WEEK 8 Standard emor k48 3363 1 3
17 WEEK S 95%Cl (15.7.215.0) (26.0.218.0) 1 3
18 WEEK S Déference with placebo 469 516 1 3
19 WEEK 8 95% Clfor dference (66.2,190.0) (-56.4,189.7) 1 3
20 |WEEKS8  pwalue {compared to placebo) 14,659 14,714 2 3
21 WEEK 12 Change from baselne at Week 12 2 4
22 |WEEK12' n 10 n 1 4
23 WEEK12 Adusted mean 919 2939 1 4
24 WEEK 12 Standard emor 7476 03 1 4
25 WEEK12 S5%CI (-705.284 4) (140.3.477 6) 1 4
26  |WEEK12 Déference with placebo 29 2049 1 4
27 WEEK 12 95% Clfor dfference (-205.8.241.6) (334365 1 4
28 WEEK12 pvalue (compared to placebo) 14126 -14.954 2 4

Figure 8. Scenario 2



%pageno (grpvars= avisit, statvarc=%str (text, 25), mxlnpg=14) ;

Explanation

Macro call in scenario 2 is similar to scenario 1 except forone difference. The
width assigned for 'TEXT' variable is 25 which is less when compared to scenario
1 where it was 55. There might be many treatment columnsin a study, and we
may have to decrease the width assigned for 'TEXT' column. As a result, 'TEXT'
value in each observation may wrapsto many rows. This macro takes this into
consideration and calculates how many rows are needed in the rtf output for each
observation in dataset based on width assigned for 'TEXT' variable.

Placebo Active

Humber of subjects in

efficacy analysis 15 17
population

Figure 9. Text Wrap

' _ROWS' variable value represents how many rows are needed for that
observation in the rtf output. For example, firstobservation requires three rows
in the rtf output as shown in Figure 9.

&mxlInpg value is 14. First macro check doesn't occur at 14th observation.
Instead, it occurs at 11th record which is represented by red arrow. This is
because some of the observations require more than 1 row in the rtf output. At
11th record, sum of '_ROWS' countis 14. As a result, first macro check occurs
here. As this isn't the last record of AVISIT = '"WEEK 4', macro assigns
'PG_BREAK' value as 1 for records up to AVISIT = 'Baseline’.

Second check starts from the first record of AVISIT = '"WEEK 4'. Next 14th row
fromfirstrecord of AVISIT = '"WEEK 4' is at green arrow. As this record isn't the
last record of AVISIT = 'WEEK 8' records, macro assigns 'PG_BREAK' variable
value as 2 for recordsin AVISIT = '"WEEK 4'. In this way, the check continues
until the end of the dataset.



SCENARIO 3

st tem [ eat o2 Lot | _devows] s PG _BREAR

1 Humber of subsscts in efficacy snalysis population 15 17 F 1 2 L
) Exsedne Easedrn 1 1 1 1
1 |Bmeine n 12 15 1 1 1 i
4 |Baselne  Mean 15351 1504 5 1 1 1 |
& |WEEKE | Charge from bassine o Wesk £ 1 1 1 2
§ |WEEK4 | n 2 1 1 1 1 2
7 WEEK & Acusted mban 401 573 1 1 1 2
8 |WEEKE | Standardemc 4591 4541 1 1 1 2
9 I'-'-’EEK-I 9 C EEEINTES) (4700318 1 2 2 F)
0 |WEEKS Ceference with placebo £3 104 1 1 1 F)
-ll WEEK & 5%, Clfor difference FED2N%ET  HM21aN72R 1 2 2 2
12 |WEEKET| pvalue icompared to placebo) 14088 4267 2 1 2 2
13 |WEEKE  Changeimm baselne at Week & 1 1 1 k|
14 WEEK B n 10 14 1 1 1 x|
B 15 |WEEKE  Adustedmean 1023 107 1 1 i i
16 |WEEKE Sandard emor k43 el 1 1 1 i
17 |WEEKE 95%C (15.7215.0) (26 0212.0) 1 2 2 3
18 |WEEKS [fermnce with placebs 459 516 1 1 1 3
19 |WEEKS 85% Cl for diference (65 2150.0) (5641897 1 2 2 x|
20 |WEEKE pvalue [compared to placeba) 1459 14714 2 1 2 3
21 |WEEKTZN Crange from baseine ot Week 12 2 1 2 4
2 |WEEKTZY m 10 1 1 1 1 4
23 IWEEK(Z | Adusted mean ans 913 1 1 1 )
24 [WEEK1Z | Stendard emor T4 70.32 1 1 1 4
25  |WEERNZ| 95%C (TS 284 4 (140 1477.6) 1 2 2 :
% |WEEKIZ | Diference wih plscebs L 2049 1 1 1 4
27 \WEEK(ZT 95% Clfor dfference F2058040 6 RIMIET 1 2 2 :
28 [WEEKIZ| povalue lcompared to placebo) 14126 <14 554 2 i 2 4

Figure 10. Scenario 3

%pageno (grpvars= avisit, statvarc= $str (text, 30),

mxlnpg=14, colsdlm=%str(coll col2, |));

Explanation

. Sometimes, we may need to split the values using a delimiter in rtf output.
&colsdim refersto the list of variables with a delimiter.

o Variables 'COL1' and 'COL2' has symbol'|' as delimiter at records where variable
'TEXT' contains the string "95% CI". For these records, macro assigns 2 rows
which is mentioned under the variable' DLMROWS'.

. '_ROWSAOQ' is the number of rows assigned for the records based on the width
assigned for 'TEXT variable.

. Maximum value of '_ROWSO0'and '_DLMROWS'is assigned to '_ROWS' which
represents the number of rows assigned in the rtf output for an observation.

. 'PG_BREAK' variableis created based on &mxInpg value and '_ROWS' variable as

explained in Scenario 2.



SCENARIO 4

avent test | coll col? || demwowes | wws | PG_BREAK |
_1 Humber of subjectsin efficacy analysispopulation 15 17 3 3 1
2  |Baseine  Easelne 1 1 i
3 |Basee n 12 15 1 1 1
4  |Baselne  Mean 15391 1504 5 1 1 1
5 |WEEKE  Change frombaseine ot Week & 3 3 2
6 |WEEKZ  n 2 1 1 1 2
7 |WEEKE | Adpsted mean 401 573 1 1 2
8 |WEEKEZ  Standard emoe L] 4541 1 1 2
8 |WEEK®" s5nC (65311755 47001916 2 2 2
10 |WEEKS  Défererice with placebo £8 104 1 1 2
)11 [WEEKEN 5% Cifor diference (-140.2156.7) (12181727 2 2 2
12 |WEEKE  pvsluel [compared to placebo) 14088 14 267 2 2 2
13 |WEEKS Change frombaseine atl Week & 3 3 i
)14 |WEEKE o 10 4 1 1 3
15 |WEEKE  Adusted mean 1023 07 1 1 3
16 |WEEKE  Standard emoe 3648 3363 1 1 3
17 |WEEKE  95%C (15.7.213.0) @s02180) 2 2 i
18 |WEEKS  Dierence with placebo 469 516 1 1 3
19 |WEEKE  95%Clfor déference (-66.2/190.0) (56411897 2 2 3
20 |WEEKE  paluel jcompared to placeba) 14659 14714 2 z 3
21 |[WEEK1Z Change frombaseline atl Week 12 3 3 4
2 [WEEK1Z n 10 1 1 1 4
23 [WEEKNZ Adwsied mean 919 2819 1 1 4
2 |WEEKTZ Standard emor T4TE .32 1 1 d
% [WEEKTZY ssua (-7051284 4) (1403477 6) 2 2 4
_26  |WEEK12 Déference with placebo 23 2045 1 1 4
27 WEEK 12 95% Cl for déference (-205.8.241.6) (334365 F 2 4
28 [WEEKIZY pwvaluel jsompared to placsba) 14126 -14.954 2 2 4

Figure 11. Scenario 4

%pageno (grpvars=avisit,

colsdlm=%str (text coll col2, |));

Explanation

In this scenario, along with 'COL1' and 'COL2', &colsdim also includes '"TEXT'
variable. When 'TEXT' variable is included in &colsdlm, then assignment of rows
for an observation is going to be based only on delimiters. Width assigned for

'TEXT' variable is not taken into consideration in assigning rows.

statvarc= %str (text,30), mxlnpg=17,

_DLMROWS' assigns the maximum number of rows based on the humber of

delimiters in a value for the list of columns with a delimiter. In an observation, if
the number of delimiters in '"TEXT', 'COL1' and 'COL2' variablesare 3, 1 and 2
respectively, then'_ROWS' value would be 4. It indicates that this record

requires 4 rows in the rtf output.

'PG_BREAK' variableis created based on &mxInpg value and '_ROWS' variable as

explained in Scenario 2.



SCENARIO S5

| paamcd | avet | text | call = co2 | _ows | PG BREAK |
1 |RBC Number of subjects in efficacy analysis population 15 17 2 1
2 |REC Baseine  Baseine 1 1
3 |R&C Baselne n 12 15 1 1
4 |RBC Baseine  Mean 1539.1 1504 5 1 1
5 |ReC WEEK 4 Change from baseline at Week 4 1 1
6 |RBC WEEK4  n 2 1 1 1
7 __|ReC WEEKA Adusted mean 401 573 1 1
8 |REC WEEKd = Standard emor 4591 4541 1 1
9 |rec WEEK4T 95%Cl (653.1755) (47.0.1916) 1 1
10 |RBC WEEK4 = Dfference with placebo 68 104 1 1
11 |REC WEEKA"| 95% Clifor dfference (1402.156.7) (12181727 1 1
12 |REC WEEKE | pwalue (compared to placebo) 14,088 14267 1 1
13 |ReC WEEKS  Change from baseline &t Week & 1 2
14 |REC WEEKS n 10 14 1 2
15 |REC WEEKS  Adusted mean 1023 107 1 2
16 |RBC WEEKS  Sandaed emor 3648 3363 1 2
17__|REC WEEKS  95%CI (15.7213.0) (26.02180) 1 2
18 |ReC WEEKS  Dfference with placebo 463 516 1 2
18 |RBC WEEKS 5% Clfor dfference (66.2.190.0) (56.4.189.7) 1 2
20 |ReC WEEKE  pwvalue (compared to placebo) 14,659 14714 1 2
21 |WES Number of subjects in efficacy analysis population 15 17 2 3
2 |\WBC Baseine  Baselne 1 3
23 |\WBC Baseine n 12 15 1 3
28 |WBC Baseine  Mean 15391 1504.5 1 3
25 J\Wec WEEK & Change from baseline at Week 4 1 3
2% |WEC WEEKZ  n 2 1 1 3
27 |wet WEEKE | Adusted mean 401 57.3 1 3
28 |WBC WEEK4 = Standard emor 4591 4541 1 3
23 |WEC WEEK2 | 95%Cl (653.1755) (4701916 1 3
30 |WEC WEEK4 = Diferance with placebo £8 104 1 3
31 |WBC WEEK4 ~  95% Clfor dfference (-1402,156.7) 121.8.1727) 1 3
32 |WeC WEEKA' pwalue (compared to placebo) -14,088 14267 1 3

Zpageno (grpvars=paramcd avisit, statvarc= %str(text, 42), mxinpg=17);

@

Figure 12. Scenario 5

Explanation

o In this call, there are two variables under &grpvars. These two variables are
annotated with values 1 and 2 starting from right to the left.

J Macro check and assignment of 'PG_BREAK' values happens within each value of
variable at position 2.

o In this scenario, first macro check occurs at red arrow. As this is not the last
record of AVISIT = "WEEK 8', macro assigns 'PG_BREAK' value as 1 for records
until AVISIT = '"WEEK 4'.

. Second macro check starts from first record of AVISIT = '"WEEK 8'. Macro doesn't
count the rows from one 'PARAMCD' value to the next. As a result, all "'WEEK 8'
records in PARAMCD = 'RBC' has 'PG_BREAK' value as 2.

° Third check starts from the first record of PARAMCD = 'WBC'. Sum of ' _ROWS'
values in PARAMCD = '"WBC' is less than 17. So, macro assigns 'PG_BREAK' as 3
for these records.



By using this macro, we do not need to worry about abrupt breaks in the output either in
the first-run or for every data update. This could be quite useful when the table outputis
too long or when table mock shellis complex with different number of rows in each section.

Jensen, ErikLund. "How to split a variable into 200 Character without chopping a word
dynamically." Accessed April 15, 2021. https://communities.sas.com/t5/SAS-

Programming/How-to-split-a-variable-into-200-Character-without-ch..

Your comments and questions are valued and encouraged. Contact the author at:
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Bhavana Bommisetty
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bhavana.bommisetty@gmail.com

SAS and all other SAS Institute Inc. product or service names are registered trademarks or
trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA
registration.

Other brand and product names are trademarks of their respective companies.

$macro pageno (indata= last , outdata=pg final, mxlnpg= , grpvars= , debug=0,
statvarc= , colsdlm= ) ;

%local grpvars 1 grpvars 2 grpvars cs statvarc2 ;
%let grpvars 1 = %scan (&grpvars, -1, " ");
sput grpvars:l = **ggrpvars 1**;
%let grpvars 2 %$scan (&grpvars, -2, " ");
$put grpvars 2 = **ggrpvars 2**;
$1f %bquote(&grpvars 2) = Sstr( ) Sthen %do;
%let grpvars 2= cat;
$put grpvars 2 = **ggrpvars 2%*;
%end;
%let grpvars cs =
sgsysfunc(translate (%gsysfunc (compbl (%gsysfunc (strip (&grpvars)))), ",", "
"))
%put grpvars cs = **ggrpvars_cs**;
%$let statvarc2 = %$gsysfunc (strip (&statvarc)) ;
$put statvarc2 = **&statvarc2**;
$1f %bquote(&colsdlm) "= $str( ) %then %do;
$let dlmvars= %scan(&colsdlm, 1, ",");
$let dlmval= %left(%trim(%scan(&colsdlm, 2, ",")));

%end;
/*check to see if the input dataset already has "PG BREAK" variable. If
exists, then it is deleted*/
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proc sgl noprint;

create table  in as

select *

from &indata

select count (*) into :varchk

from sashelp.vcolumn

where upcase (libname) = 'WORK' and upcase(memname) = " IN" and
upcase (name) = "PG BREAK";
quit;

data _ dset00 ;
set  in %1f &varchk ”=0 %then %do;
$str ((drop = pg break rows ))
%end;;
__1bln=n ;
run;
/* Find number of rows required in listing or rtf output for text in each
line of %nrbuqgote(&statvarc) variable*/
data _ dset01;
set  dset00;
length nystr $1000;
strO= %scan(&statvarcz2, 1, ",");
_width= %scan(&statvarcz, 2, ",");
_indent= lengthn (trim(str0)) -lengthn (strip (str0));
_width2= width- indent;
if str0> ' ' then do;
%$if &colsdlm *= S%then %do;
str= translate(str0O, ' ',
"%gsysfunc (compress (& dlmval.))");
%end;
%else %do;
str=str0;
%end;
str = strip(compbl (str));
do i =1 to countw(str,' ");
word = scan(str,i,"' ');
if length(nystr) + length(word) + 1 > width2 then do;
output;
nystr = word;

end;
else nystr = catx(' ',nystr,scan(str,i,' ")),
end;
if nystr ne '' then output;
end;
if str0= ' ' then output;
run;
proc sort;
by 1bln;

runy;

data  dset02;
set  dsetO1;
by 1bln;
if first. 1bln then rows0=1;
else rows0+1;
if last. 1bln;

11



keep  1bln rowsO;
run;
/*Find the maximum number of rows required for text in each line of
'statvarc' macro variable based on both text length and delimeters*/
data  dset03;

merge _ dset00 (in= orig) _ dset02 (in=_der);
by 1bln;
if orig and ~ der then rows0=1;
___cat=1;
%$if %bquote(&colsdlm) "= S$str( ) S$then %do;

array colxx & dlmvars ;
array _colyy
$do 1 = $to %sysfunc (countw(& dlmvars));
_arcolé&i. %end;
do over colxx;
_colyy= countc( colxx, "& dlmval");
end;
_dlmrows=max (of colyyl[*]);
/*if 'statvarc' macro variable is included in 'colsdlm' macro variable
then only number of delimiters in 'statavarc' variable are considered
in assiging ' rows' for each row text value. Else we take maximum
of delimters based rows to text length rows*/
if dlmrows=0 then dlmrows=1; /*if '0' delimiters, then value 1 row*/
else if dlmrows>=1 then dlmrows= dlmrows+l; /*if 1 delimiter exist,
the value takes 2 rows*/
%$if %gsysfunc(index(&colsdlm, %scan(&statvarc2, 1, ","))) %then
$str (_rows= _dlmrows;);
selse %str( rows= max( rows(O, dlmrows););
drop ar: dlmrows;
sput **& dlmval**;

%end;
selse %do;

_rows= _rowsO0;
%end;

drop rows0;
run;

data _ dset0;
set  dset03;
do splitn= rows to 1 by -1;
output;
end;
run;
/*derive 'PG BREAK' variable*/
data  dsetl;
set  dsetO;
by cat &grpvars _ 1lbln notsorted;
if first.&grpvars 1 then pgvar rec = 1;
else pgvar rec+l;
totaln= n ;
if first.&grpvars 2 then  grpvars2 0=1;
__grpvars2 +_grpvars2 0;
if first.&grpvars 1 then  grpvarsl 0=1;
__grpvarsl + grpvarsl 0;
/*1f a section has more rows than number of lines assigned in 'mxlnpg'
macro variable then give a warning*/
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if pgvar rec > &mxlnpg then do;
put "WARNING: One or more categories has more records than

$nrstr (&mxlnpg) at: " &grpvars 1= $scan(&statvarcz, 1, ",")= ;
put "WARNING: If possible, increase %Snrstr (&mxlnpg) value";
end;
run;

data  dset2;
set  dsetl;
by cat &grpvars _ 1lbln notsorted;
retain remain rec pg0O ;
if first.&grpvars 2 then do;
remain rec=.;
pg0=.;
end;
if last.&grpvars 1 then do;
if remain rec=. then do;
if pgva;_rec <= &mxlnpg then remain rec = &mxlnpg -
pgvar_rec;
pg0 = 1;
end;
else if remain rec "=. then do;
if remain rec >= pgvar_rec then do;
remain rec= remain rec - pgvar rec ;
pg0 +0;
end;
else if remain rec < pgvar rec then do;
remain rec= &mxlnpg - pgvar_rec ;

pg0 +1;
end;
end;
end;
run;
proc sql;
create table dset3 as
select *, max(pg0) as pgll
from dset2
group by &grpvars cs
order by totaln
quit;

data  dset4;
set  dset3;
by cat &grpvars _ 1lbln notsorted ;
retain PG BREAK;
difl = dif (pg01);
if difl>. then difl=abs(difl);
if first.&grpvars 2 and difl = 0 then difl=1;
if grpvars2=1 then PG BREAK= pg01l;
else if difl>0 then PG BREAK+l;
run;

data &outdata;
set  dset4;
where  splitn=l;
drop totaln remain rec pg0 pg0l pgvar rec  : difl;
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run;
/*delete intermediate datasets*/
%$if &debug "= 1 %then %do ;

proc datasets nolist;

delete  : ;

run;
%end;
mend;

Sample call:

%pageno (grpvars= avisit, statvarc= %str (text, 30),

colsdlm=%str (text coll col2, |)):
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