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Study on Good Programm ng Practices in Health and Life Sciences
Resul ts Anal ysi s

Results fromthe first twenty respondents to the Study on Good Progranmming Practices in Health and Life
Sci ences are now avai l abl e.

The GPP Board would like to thank all those who have responded so far and invite those who have not
responded to take part by following this link to the survey (https://ww.surveynonkey. conm s/ GPPSURVEY) .

The respondents represent a range of organizations, including pharnaceutical conpanies, biotechnol ogy
conpani es, CROs and consultancies. 68% of respondents had a GPP docunent to follow such as a guideline or
SOP and of these, 80% were nandatory.

Here are sone highlights fromthe results of good progranm ng practices which respondents indicated that
they used and felt were either inportant or very inportant:

- 82% of respondents said consistently ending steps with run and quit is inportant or very inportant

- 78% consistently explicitly referencing input dataset in each step or procedure

- 77% use of descriptive conments in each section of the program

- Ohers include breaking lines in a neat and | ogical way and placing only one statenent per |line
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Nunber of participants

Organi zation type
Academ ¢ Research Institution
Bi ot echnol ogy Conpany
Consul t ancy
O her (pl ease specify)
Phar maceuti cal Conpany
Phar maceuti cal / Bi ot echnol ogy CRO
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How nmany programers are in the departnent/group/unit
that you are responding for?
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11 - 30
31 - 50
51 - 100
>100
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(100)

5)
5)
18)
5)
41)
27)

55)
14)
32)
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36)
36)
9)
14)
5)

NOTE: Nunbers in parentheses are percentages

SOURCE: DRUG STUDY/ SMART1/ GPP- SUM SAS

DATE: 30AUG2013
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Have written docunentation detailing the use of good
progranm ng practices

Qui del i ne

SOP

Work Instruction
O her

If there is docunentation, is it mandatory to foll ow?
No
Yes

(100)

87)
20)
40)
13)

A~ N AN~

( 47)

( 20)
( 80)

NOTE: Nunbers in parentheses are percentages

SOURCE: DRUG STUDY/ SMART1/ GPP- SUM SAS

DATE: 30AUG2013
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Nunber of participants 22 (100)
Program Layout - Use of standard header
Not used (0) 1( 5
Used but not inportant (1) 1( 5
Used but only sonewhat inportant (2) 1( 5
Used and inportant (3) 4 ( 18)
Used and very inportant (4) 15 ( 68)
Program Layout - Descriptive coments in each section of the program
Not used (0) 0
Used but not inportant (1) 1( 5
Used but only sonewhat inportant (2) 4 ( 18)
Used and inportant (3) 10 ( 45)
Used and very inportant (4) 7 ( 32)
Program Layout - Consistent use of appropriate spacing between statenents and
sections
Not used (0) 3 ( 14)
Used but not inportant (1) 3 ( 14)
Used but only sonewhat inportant (2) 5 ( 23)
Used and inportant (3) 6 ( 27)
Used and very inportant (4) 5 ( 23)

NOTE: Nunbers in parentheses are percentages.

SOURCE: DRUG STUDY/ SMART1/ GPP- SUM2. SAS DATE: 30AUG2013
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Program Layout - Consistent use of appropriate indentation on each line

Not used (0) 2 (9
Used but not inportant (1) 5 ( 23)
Used but only sonewhat inportant (2) 5 ( 23)
Used and inportant (3) 3 ( 14)
Used and very inportant (4) 7 ( 32)
Program Fl ow - Consistently placing only one statenent per line
Not used (0) 1( 5
Used but not inportant (1) 4 ( 18)
Used but only sonewhat inportant (2) 4 ( 18)
Used and inportant (3) 9 ( 41)
Used and very inportant (4) 4 ( 18)
Program Flow - Breaking lines in a neat and | ogical way
Not used (0) 3 ( 14)
Used but not inportant (1) 2 (9
Used but only sonewhat inportant (2) 3 ( 14)
Used and inportant (3) 12 ( 55)
Used and very inportant (4) 2 (9

NOTE: Nunbers in parentheses are percentages.

SOURCE: DRUG STUDY/ SMART1/ GPP- SUM2. SAS DATE: 30AUG2013
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Program Fl ow - Consistently ending steps with run and quit where appropriate

Not used (0) 0
Used but not inportant (1) 2 (9
Used but only sonewhat inportant (2) 2 (9
Used and inportant (3) 7 ( 32)
Used and very inportant (4) 11 ( 50)
Program Fl ow - Consistently explicitly referencing input dataset in each step or
pr ocedur e
Not used (0) 2 (9
Used but not inportant (1) 1( 5
Used but only sonewhat inportant (2) 2 (9
Used and inportant (3) 5 ( 23)
Used and very inportant (4) 12 ( 55)
Program Flow - Programis logically organized
Not used (0) 1( 5
Used but not inportant (1) 1( 5
Used but only sonewhat inportant (2) 2 (9
Used and inportant (3) 7 ( 32)
Used and very inportant (4) 11 ( 50)

NOTE: Nunbers in parentheses are percentages.

SOURCE: DRUG STUDY/ SMART1/ GPP- SUM2. SAS DATE: 30AUG2013
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St andard Nani ng Conventions - Standard nami ng convention for tenporary datasets

Not used (0) 10 ( 45)
Used but not inportant (1) 3 ( 14)
Used but only sonewhat inportant (2) 3 ( 14)
Used and inportant (3) 4 ( 18)
Used and very inportant (4) 2 (9
St andard Nani ng Conventions - Standard nam ng convention for variables in tenporary
dat aset s
Not used (0) 12 ( 55)
Used but not inportant (1) 4 ( 18)
Used but only sonewhat inportant (2) 1( 5
Used and inportant (3) 3 ( 14)
Used and very inportant (4) 2 (9
St andard Nani ng Conventions - Standard nam ng convention for formats
Not used (0) 9 ( 41)
Used but not inportant (1) 4 ( 18)
Used but only sonewhat inportant (2) 2 (9
Used and inportant (3) 5 ( 23)
Used and very inportant (4) 2 (9

NOTE: Nunbers in parentheses are percentages.

SOURCE: DRUG STUDY/ SMART1/ GPP- SUM2. SAS DATE: 30AUG2013
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St andard Nani ng Conventions - Standard nam ng convention for macros

Not used (0) 7 ( 32)
Used but not inportant (1) 2 (9
Used but only sonewhat inportant (2) 3 ( 14)
Used and inportant (3) 5 ( 23)
Used and very inportant (4) 5 ( 23)
Coding Practices - Explicitly code character to nuneric and nuneric to character
conver si ons
Not used (0) 3 ( 14)
Used but not inportant (1) 2 (9
Used but only sonewhat inportant (2) 2 (9
Used and inportant (3) 8 ( 36)
Used and very inportant (4) 6 ( 27)
Coding Practices - Explicitly code to handl e m ssing data
Not used (0) 5 ( 23)
Used but not inportant (1) 0
Used but only sonewhat inportant (2) 4 ( 18)
Used and inportant (3) 9 ( 41)
Used and very inportant (4) 3 ( 14)

NOTE: Nunbers in parentheses are percentages.

SOURCE: DRUG STUDY/ SMART1/ GPP- SUM2. SAS DATE: 30AUG2013
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Coding Practices - No overwiting tenporary datasets within a program

Not used (0) 5 ( 23)

Used but not inportant (1) 2 (9

Used but only sonewhat inportant (2) 5 ( 23)

Used and inportant (3) 4 ( 18)

Used and very inportant (4) 5 ( 23)
Codi ng Practices - Check log for errors and warni ngs

Not used (0) 0

Used but not inportant (1) 0

Used but only sonewhat inportant (2) 1( 5

Used and inportant (3) 2 (9

Used and very inportant (4) 18 ( 82)
Coding Practices - Cean up work area after each program when running interactively

Not used (0) 7 ( 32)

Used but not inportant (1) 2 (9

Used but only sonewhat inportant (2) 2 (9

Used and inportant (3) 4 ( 18)

Used and very inportant (4) 6 ( 27)

NOTE: Nunbers in parentheses are percentages.

SOURCE: DRUG STUDY/ SMART1/ GPP- SUM2. SAS DATE: 30AUG2013
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Codi ng Practices - Cean up work area before each program when running interactively

Not used (0) 5 ( 23)
Used but not inportant (1) 3 ( 14)
Used but only sonewhat inportant (2) 3 ( 14)
Used and inportant (3) 3 ( 14)
Used and very inportant (4) 7 ( 32)

NOTE: Nunbers in parentheses are percentages.

SOURCE: DRUG STUDY/ SMART1/ GPP- SUM2. SAS DATE: 30AUG2013



Study on Good Programm ng Practices in Health and Life Sciences
Sunmary Part 3 - Progranming Practices Ranked by Mean | nportance

Page 1 of 2
Mean
| nportance
(0=Not Used -
Pr ogranmi ng practice 4=Very | nportant)
Program Layout - Use of standard header 3.4
Program Fl ow - Consistently ending steps with run and quit where appropriate 3.2
Program Flow - Programis logically organized 3.2
Program Fl ow - Consistently explicitly referencing input dataset in each step or 3.1
pr ocedur e
Program Layout - Descriptive coments in each section of the program 3.0
Program Fl ow - Consistently placing only one statenent per line 2.5
Program Layout - Consistent use of appropriate indentation on each line 2.4
Program Flow - Breaking lines in a neat and | ogical way 2.4
Program Layout - Consistent use of appropriate spacing between statenents and 2.3
sections
St andard Nani ng Conventions - Standard nam ng convention for macros 2.0
St andard Nani ng Conventions - Standard nam ng convention for formats 1.4

SOURCE: DRUG STUDY/ SMART1/ GPP- SUMB. SAS DATE: 30AUG2013



Study on Good Programm ng Practices in Health and Life Sciences
Sunmary Part 3 - Progranming Practices Ranked by Mean | nportance
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Mean
| nportance
(0=Not Used -
Pr ogranmi ng practice 4=Very | nportant)
St andard Nani ng Conventions - Standard nami ng convention for tenporary datasets 1.3
St andard Nani ng Conventions - Standard nam ng convention for variables in tenporary 1.0
dat aset s
Codi ng Practices - Check log for errors and warni ngs 3.81
Coding Practices - Explicitly code character to nuneric and nuneric to character 2.57
conver si ons
Coding Practices - Explicitly code to handl e m ssing data 2.24
Codi ng Practices - Oean up work area before each program when running interactively 2.19
Coding Practices - No overwiting tenporary datasets within a program 2.10
Coding Practices - Cean up work area after each program when running interactively 2.00

SOURCE: DRUG STUDY/ SMART1/ GPP- SUMB. SAS DATE: 30AUG2013



Study on Good Programm ng Practices in Health and Life Sciences
Pl ease enter any additional key good progranm ng practicesfoll owed by your organization
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1) A standard tenplates |library should be created for each project that will be applied to all ODS
outputs (RTF, PDF, etc.), ensuring consistency across all outputs. 2) Acentralized titles
spreadsheet should be created, allowi ng easy nodification of titles. This titles spreadsheet can
then be converted to a SAS fi data set and accessed by output prograns

1) Macro paraneters are keywords, not positional - Janssen 2) SAS code in |ower case - Janssen 3)
Options and formats created at beginning of program 4) No overwiting variables with new content

1) Programnot just a call to a macro but actually having code in the program 2) Standard nacro
variable initialization and setup file call at top of program

1) Standard main derivation (e.g. Date inputation for AEs) 2) folders/files organisation 3)
folders/files nam ng conventions 4) always save |log and | st

1) Use of standard/shared code to set up data access 2) Set all data access to read-only except
when necessary in a particular program

1) Use upper case for SAS keywords 2) Read in each external data only once into a program 3) Read
in all external data at the top of the program 4) Use a standard program where all |ibnanmes and
formats are defined 5) If creating a pernmanent dataset then always do a proc contents after the
dataset is created

1) for Sqgl statenent, alignnents

1) stand al one prograns, evrey program should be subnitable in batch node

SOURCE: DRUG STUDY/ SMART1/ GPP- OTHER. SAS DATE: 30AUG2013



Study on Good Programm ng Practices in Health and Life Sciences
Pl ease enter any additional key good progranm ng practicesfoll owed by your organization
Page 2 of 2

1) termnate a macro with %rend foll owed by the nane of the nmacro, not only %rend. 2) include the
option NOAD in each proc report for those who Iike to run SAS interactively 3) a nacro should
never change OPTIONS 4) a macro shoul d never nodify a global nmacro variable or a dataset, unless
it was specified in a paranmeter fasion 5) Use SELECT statenent to replace 3 or nore | F statenents
on a sane variable/condition 6) In the program header and where appropriate, an author and

nodi fier of a program should be identified by a full name, not just initials. 7) Cear the
content of the WORK at the beginning rather than the end of a program- |eaving datasets present at
the end nakes it easier to debug, if necessary 8) Isoteric code should be avoi ded, but when
necessary, it should always be acconpagnied with descriptive comments 9) Avoid witing the words
ERROR and WARNI NG. | f necessary, split themby use of "ER* "ROR ..." (e.g. PUT), or

1) Code review 2)Bug resolution provide dedicated testing 3)tracing relationship between source
code, test code and requirenent

1. Save logs 2. Save Ist files 3. Save conparison output

NA

St andard macros go through rigid SDLC and have propper user docunentation. St andard macros use
standard return codes and nust be designed to be as robust as possible. W al so use standard

directory structure and have programm ng to set these up.

We have naming conventions for permanent data sets and vari abl es.

SOURCE: DRUG STUDY/ SMART1/ GPP- OTHER. SAS DATE: 30AUG2013
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