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Abstract IntroductionKPI Team
The report presents the results of the project commissioned by the 
PhUSE Board of Directors to (a) establish a set of key performance 
indicators (KPIs) relevant to statistical programming and related 
operations, and (b) survey the industry to establish a benchmark set 
of KPI metrics. Year 1 of the project, reported here, worked to 
establish the KPI set and to conduct a pilot survey to test the 
acceptability of the KPIs and establish an initial benchmark set of 
metrics.

This report is available initially to those companies that 
completed the pilot survey and then, 12 weeks later, will be made 
available on the PhUSE website for industry review.

The KPI Project Team consisted of volunteers from across the 
pharmaceutical industry under the leadership of Yvonne Moores 
(PhUSE Project Lead) and Andy Richardson (Co-Lead)

The full list of contributing volunteers can be found at: 
https://www.phusewiki.org/wiki/index.php?title=Key_Performance_
Indicators_%26_Metrics_(KPI) 

The KPI Project was initiated to develop, collect and publish a set 
of data reporting metrics, measuring the quality, efficiency and 
duration of the tasks that falls under the Statistical Programming 
umbrella. The initial driver for the project was the observation that 
a common set of well-defined metrics was not readily available to 
the statistical programming community, and those that are used are 
often highly organization specific and are not published with clarity 
about how they are determined.

With this background the project set the goal of attempting 
to establish an industry-wide benchmark set of metrics to help 
statistical programming groups and others to compare, contrast 
and review their operations against industry norms. The range 
of tasks/metrics considered by the project is focused on those 
statistical programming tasks lying between two key common 
study milestones – final database lock and handing over the data 
to a regulatory department or similar ‘consuming’ group. Between 
these common milestones, the project focused on identifying 
and developing KPIs in two major areas that require statistical 
programming input – the reporting of individual studies, and the 
integration (pooling) of data required for summary reporting 
and submissions (integrated summaries). These two areas were 
considered separately as they are commonly supported by 
separate functional groups or resourced independently. For similar 
reasons, the survey was designed to permit the reporting of the 
metrics categorized as “early” and “late phase”, to reflect the 
understood operational differences at these times over the clinical 
study life-cycle.
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The year 1 set of KPIs was developed using a two 
step process as follows: 
1.    Review of types of KPIs: A series of 

‘brainstorming’ sessions were used to identify 
the range and scope of the types and specific 
details of the KPIs and metrics currently 
used within the project team companies and 
departments. This generated a diverse set of 
approximately 90 candidate metrics, that were 
then organized into three general categories: 
quality, efficiency and performance/
time. These where further refined into a 
standardized set of metrics, recognizing and 
consolidating those that were capturing the 
same or similar information. This set was used 
in step 2 to develop the final set to be used for 
the pilot survey (see later) 

2.   Development of Supporting Terminology and 
Definitions:    In order to ensure that the 

  resulting KPIs are generic and understandable 
by any statistical programmer it was necessary 
to confirm terms and to define each metric 
(KPI) clearly.  

 A.  Terminology: All terms that were recorded 
in (1) were reviewed against already 
available glossaries (e.g. CDISC Glossary1) 
or developed by the KPI team if no 
definition could be found. This resolved 
inconsistencies in understanding (e.g. 
locked database vs closed database) and 
added definitions for key terms where 
no pre-existing definition could be found 
(e.g. Final Study Package). The final set of 
terms with their definitions, together with 
any recognized acronyms and synonyms 
is publicly available online via the PhUSE 
website [https://www.phuse.eu/kpi-
metrics-definitions-terminology-map].

B.  Metric (KPI) Definitions: Once all terms had 
been agreed, a similar definition exercise 
was conducted to characterize each metric. 
These resulting KPI metric definitions 
(available online via the PhUSE website 

[https://www.phuse.eu/kpi-metrics-
definitions-terminology-map]), include the 
metric name, type, description/definition, 
and, most importantly, the method of 
calculation or measurement. 

 C.  KPI Metric Schematic: The relationships 
between the terms and metric definitions 
is presented diagrammatically using the 
schema below (Fig 1), which was further 
developed into an interactive tool (https://
www.phuse.eu/kpi-metrics-definitions-
terminology-map) to support the survey 
work. The final terminology and metric 
(KPI) definitions are organized into three 
groups representing the key programming/
functional operations undertaken over the 
study life-cycle: study related operations, 
integrated summary operations, and 
regulatory submission operations 
(highlighted in yellow, green and blue)

3.  Pilot Survey: The final agreed set of year 1 
KPIs (highlighted in red in the schematic) to 
be included as part of a pilot survey were then 
used as the content for a web-based survey 
instrument. 

 A.  Survey Instrument: To allow for the 
metrics to be captured in an anonymous 
way, a web-based survey instrument was 
developed in conjunction with a 3rd party 
survey company, Harris Interactive, and 
is shown in Appendix 1. In addition to the 
metrics, the survey instrument requested 
some company and operational information 
(e.g. company size, company type etc.) 
to ensure meaningful comparisons and 
summaries could be made. 

 B.  Conduct of the Survey: To maintain 
anonymity, 30 companies were contacted 
by a commercial 3rd party survey company, 
Harris Interactive, to be invited to take part 
in the survey. An initial 3-month period 
was requested to complete the survey 
which was then extended to 6 months 

Methods
before the survey was closed. The survey 
was conducted with PhUSE having no 
knowledge of who completed any specific 
survey information. The completed survey 
information was then masked before 
sending on to the KPI Project team to 
analyze and report.

4.  Analysis & Reporting : All questions and 
responses are listed in the results section,  
but only questions with 5 or more responses 
are summarized. Number of respondents, 
median, minimum and maximum will be 
provided for the questions summarized. 
Inferential statistics will not be provided. 

  In subsequent surveys, when there is more
  data, more descriptive statistics will be 

provided with possibly more detailed plots, 
graphs and charts once the survey is made 
available to the wider audience of over 
200 companies. An analysis comparing 
pharmaceutical vs. CRO companies may also 
be provided.
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Figure 1: Terminology and Metrics Schematic
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The survey was sent to 30 companies. Of the  
30, eleven companies provided responses.  
Of these, 4 were only able to provide a very 
limited number of metrics before the survey  
was closed. The response rate was 37% overall 
and 23% for companies answering more than   
2 questions.

Table 1 Figure 2a: KPI Metrics: Early Phase (I, IIa) Products

Figure 2b: KPI Metrics: Late Phase (IIb, III) Products

Key Performance Indicators

Key Performance Indicators

The tables and figures below are the results from 
the questions where 5 or more responses were 
received with median, minimum and maximum 
provided. The first table provides the questions 
and responses for the average number of repeats 
it took to complete a task. The second table 
provides the average times to complete a task.

Number of Employees

1–24
25–74
74–149
Over 150

ID

MQ1

MQ5

MQ7

MQ7

MQ13

Question

What is the average number 
of Database Unlocks after 
any [planned] Data Transfer 
per study?

What is the average number 
of [planned] Data Transfers 
per study?

What is the average number 
of versions of ADaM or 
Analysis Datasets required 
before accepted as final per 
study?

What is the average  
number of versions of  
Tables, Figures and Listings 
(TFLs) required before 
accepted as final?

What is the average  
number of versions of Study 
Packages?

Phase of Study

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

N

8
8

5
5

5
5

6
6

5
5

Minimum

0
0

2
4

1
1

1
1

1
1

Medium

0.13
0.17

3
5

2
3

1.4
1.6

1
1.3

9
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3
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2
3

Maximum

20
21
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)
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Number of Companies

1
3
1
2

Results
Of the 7 companies answering more than 2 
questions, 5 were pharmaceutical and 2 were a 
CRO. Based on the number of employees in their 
department, the breakdown was: >
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Results Continued
Table 2 Figure 3a: Early Phase (I, IIa) Timelines

Figure 3b: Late Phase (IIb, III) Timelines

ID

MQ9

MQ10

MQ11

MQ12

MQ14

MQ20

MQ2

Question

What is the average time in 
days from Database Lock to 
SDTM datasets?

What is the average time in 
days from Database Lock to 
ADaM or Analysis datasets?

What is the average time in 
days from Database Lock to 
Tables, Figures and Listings 
(TFLs)?

What is the average time in 
days from Database Lock to 
Study Package Complete?

What is the average time 
in days from Last Study 
Database Lock to Last Study 
Package Complete?

What is the average time 
in days from Integrated 
Summaries Package to 
Approved?

What is the elapsed 
time in days from Last 
Study Database Lock to 
Submission?

Phase of Study

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

Early (I, IIa)
Late (IIb, III)

N

7
7

7
7

7
7

5
6

5
6

5

6

Minimum

1
1

2
3

4
5

15
15

5
5

2

60

N <5 so summary results not reported

N <5 so summary results not reported

Medium

3
4

8
10

15
19

25
30

20
20
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53
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225

192

Maximum

20
20
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Results Continued Discussion Next Steps

Table 3

MQ3

MQ4

MQ6

MQ16

MQ17

MQ19

MQ15

MQ21

MQ22

MQ18

What is the average time in days from Database Lock to 
SDTM datasets?

What is the average number of versions of Tables,  
Figures and Listings (TFL) Specifications?

What is the average number of versions of SDTM 
datasets required before accepted as final per study?

What is the average number of Integrated Summary 
Dataset Specifications?

What is the average number of Integrated Summary 
Tables, Figures and Listings (TFLs) Specifications?

What is the average number of Submission Content 
Checklist Versions?

What is the average number of Final Study Package 
Versions?

Time in days from Final Study Package to Approved?

Time in days from Agency Package Agreement to Final 
Submission Package?

What is the average time in days from Final Study 
Complete to Approved?

The project set out with the ambitious target of both establishing 
benchmarking metrics in support of statistical programming 
operations and collecting and publishing initial values for these 
metrics. Overall this first year of the project has achieved these 
goals, however not as confidently as was originally thought.

The first part of the project focused on identifying and 
consolidating those metrics that should go forward as key 
performance indicators. This exercise highlighted the need for a 
standardized KPI set – many variations on the same theme were 
discussed, and many metrics in use within several organizations 
were too specific to have general applicability. This is a recognized 
problem for metrics generally. It also highlighted the need for 
clear unambiguous terminology and metrics definitions to be 
available, which was addressed and developed into the PhUSE KPI 
schematic. This has established a solid framework for future PhUSE 
work in this area and has also been shared with other professional 
organizations (notably, CDISC and the ACDM) where similar KPI 
related work is active.

Once completed, the KPI set was used as the basis for designing 
the survey to be used to collect an initial set of metrics from the 30 
organizations who had agreed to participate in a pilot exercise.  
The conduct and response to the request to complete the survey 
was mixed and high-lighted several issues for future consideration. 
First, it was not clear to some participants what the metrics 
were trying to measure; this despite having available published 
terminology and definitions. Secondly, difficulties in collecting or 
obtaining some KPIs was reported, or that they were inappropriate 
in that organization. Thirdly, several organizations expressed 
concern about the sensitivity and/or confidentially of the metrics, 
and if, despite the anonymous reporting methods used, they could 
or would be identifiable. All companies, however, made every 
effort to respond and the year 1 survey was therefore successful. 
The survey metrics themselves already demonstrate the utility and 
value of the work and establish a solid basis for the wider survey 
planned for 2019. 

The following table provides details of the questions that received 4 
or fewer responses. Summary statistics are not provided for these 
questions.

The lessons learnt from the initial terminology and definitions work, 
and the year 1 survey are being taken forward to continue towards 
the projects stated long term goal of providing an annual KPI 
benchmark report for the industry. Revision of the KPI terminology 
and definitions is due to be finalized by end of 3Q18, including 
updates to the schematic. We expect that a reworking of the 
questions to make them clearer, the removal of some KPIs that do 
not seem to have value or where experience shows it is difficult to 
obtain measurements, will ensure the project can establish a core 
set of benchmarking metrics in support of statistical programming 
operations for general use.

References 
CDISC Glossary:
https://www.cdisc.org/standards/foundational/glossary/
glossary-v110 (2017)

Appendix
Pilot Survey Instrument
The details of the survey instrument are shown in the following 
pages. These were implemented as a web-based survey tool 
by a commercial 3rd party survey company (Harris Interactive). 
Harris Interactive then ran the pilot survey on behalf of PhUSE (in 
compliance with best survey practice). 
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PhUSE Survey
Welcome to the survey for the PhUSE Data Science & KPI Metric 
Reporting Group! On the following pages you will be able to record 
and submit your reporting metrics.

This survey and all data collection is managed and hosted 
by Harris Interactive – a leading international market research 
company. To ensure the confidentiality of the responses you 
enter here, the information will in no way be linked back to you or 
your organisation and will be completely anonymous to any other 
members of PhUSE. 

As a reminder, please visit the PhUSE webpage http://www.
phuse.eu/kpi-metricss-project for additional details on the 
agreed standard reporting metrics and to access an FAQ on the 
confidentiality, collection and reporting of the metrics information.

This link is personal to you, however you can share with any 
relevant colleagues to allow them to complete the information. Use 
the backwards and forwards arrows to move through the pages, 
pressing the forwards arrow will save your responses. You will be 
able to return to them, using the link you were sent, to complete 
over time. Once you have finished please submit on the final page, 
doing this will save all your responses and lock the survey i.e. you 
will not be able to return to it.

MQ1 MQ9

MQ7

MQ10

MQ8

MQ3

MQ4

MQ5

MQ6

What is the average number of Database Unlocks after 
any [planned] Data Transfer per study?
Method of Calculation: (N unlocks)
Notes: Metric is average N unlocks across studies where 
N per study is calculated as (N Unlocks/N Studies) 
Planned = Final, Interim, Safety Report, Snapshot etc.
Numerical with 2 DP: 00.00-9999999.99

What is the average time from Database Lock to SDTM 
datasets?
Method of Calculation: (Date [Study][Last-Study] SDTM 
datasets completed)-(Date [Study][Last-Study] Database 
Locked as [Final][Interim]) in days
Notes: Metric is average N unlocks across studies where 
N per study is calculated as (N Unlocks/N Studies) 
Planned = Final, Interim, Safety Report, Snapshot etc.
Numerical: 0-365

What is the average number of versions of ADaM or 
Analysis Datasets required before accepted as final per 
study?
Method of Calculation: (Total Study ADaM or Analysis 
dataset versions / N Study ADaM or Analysis datasets)
Notes: Metric is average N across studies where N per 
study is calculated as:
Number of ADaM or Analysis Datasets required: v = 5
Total ADaM or Analysis Datasets developed: t = 20
Average = 20/5 = 4 versions/ADaM or Analysis dataset
Numerical with 2 DP: 00.00-9999999.99

What is the average time from Database Lock to ADaM or 
Analysis datasets?
Method of Calculation: (Date [Study][Last-Study] ADaM/
Analysis datasets completed)-(Date [Study][Last-Study] 
Database Locked as [Final][Interim]) in days
Notes: See method of calculation
Metric is average N days across studies
Numerical: 0-365

What is the average number of versions of Tables, Figures 
and Listings (TFLs) required before accepted as final?
Method of Calculation: (Total Study TFL versions / N Study 
TFLs)
Notes: Metric is average N across studies where N per 
study is calculated as:
Number of TFLs required: v = 50
Total TFLs developed: t = 75
Average = 75/50 = 1.5 versions/TFL
Numerical with 2 DP: 00.00-9999999.99

What is the average number of versions of Dataset 
Specifications per study?
Method of Calculation: (Total Study Dataset Specifications 
/ N Study Datasets)
Notes: Metric is average N across studies 
Includes SDTM, ADaM or other Analysis Dataset 
Specifications
Planned = Final, Interim, Safety Report, Snapshot etc.
Numerical with 2 DP: 00.00-9999999.99

What is the average number of versions of Tables,  
Figures and Listings (TFL) Specifications?
Method of Calculation: (Total Study TFL Specifications / N 
Study TFLs)
Notes: Metric is average N across studies
Numerical with 2 DP: 00.00-9999999.99

What is the average number of [planned] Data Transfers 
per study?
Method of Calculation: (N transfers)
Notes: Metric is average N across studies where N is 
calculated as (N Transfers/N Studies) 
Planned = Final, Interim, Safety Report, Snapshot etc.
Numerical with 2 DP: 00.00-9999999.99

What is the average number of versions of SDTM 
datasets required before accepted as final per study?
Method of Calculation: (Total Study SDTM datasets 
versions / N Study SDTM datasets)
Notes: Metric is average N across studies where N per 
study is calculated as:
Number of SDTM datasets required: v = 18
Total SDTM datasets developed: t = 45
Average = 45/18 = 2.5 versions/SDTM dataset
Numerical with 2 DP: 00.00-9999999.99
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PhUSE Survey Continued
MQ11 MQ19 MQ21

MQ20
MQ22

MQ13

MQ2

MQ15

MQ12

MQ14

MQ16

MQ17

What is the average time from Database Lock to Tables, 
Figures and Listings (TFLs)?
Method of Calculation: (Date [Study][Last-Study] TFLs 
completed)-(Date [Study][Last-Study] Database Locked as 
[Final][Interim]) in days
Notes: See method of calculation
Metric is average N days across studies
Numerical: 0-365

What is the average number of Submission Content 
Checklist Versions?
Method of Calculation: (N versions) /Submission
Notes: Metric is average N across Submissions where N 
per Submission is calculated as:
Number of significant versions/approved versions.
Numerical with 2 DP: 00.00-9999999.99

Time from Final Study Package to Approved?
Method of Calculation: (Date Regulatory Group accept 
Final-Study Package) - (Date Final-Study Package 
completed) in days
Notes: See method
Numerical: 0-365

What is the average time from Integrated Summaries 
Package to Approved?
Method of Calculation: (Date Regulatory Group accept 
Integrated Summary Package) – (Date Integrated Summary 
Package completed) in days
Notes: See method
Metric is average N days across Integrated Summaries
Numerical: 0-365

Time from Agency Package Agreement to Final 
Submission Package?
Method of Calculation: (Date Final-Submission Package 
completed) - (Date Regulatory Agency acceptance of 
Submission Package Contents) in days
Notes: See method
Metric is average N days across Submissions
Numerical: 0-365

What is the average number of versions of Study 
Packages?
Method of Calculation: (N versions) [/Study]
Metric is average N across studies where N per study is 
calculated as:
Average N per/study calculated as (N Study Packages/N 
Studies)
Numerical with 2 DP: 00.00-9999999.99

What is the elapsed time from Last Study Database Lock 
to Submission?
Method of Calculation: (Date Submission package is 
accepted for review)-(Date [Last-Study] Database Locked 
as 'Final') in days
Notes: Metric is average N days across submissions
Elapsed time is per submission. 
Numerical: 0-365

What is the average number of Final Study Package 
Versions?
Method of Calculation: (N versions)/Study
Notes: Metric is average N across studies where N per 
study is calculated as:
Number of significant/approved versions that are required 
to be produced due to non-study events/changes in 
requirements as detailed in the Submission Content 
Checklist. e.g: Regeneration of SDTM artefacts compliant 
with SDTM-IG 3.1.3 to SDTM-IG 3.2.
Numerical with 2 DP: 00.00-9999999.99

What is the average time from Database Lock to Study 
Package Complete?
Method of Calculation: (Date [Study] Study Package 
completed)-(Date [Study] Database Locked as [Final]
[Interim]) in days
Notes: See method of calculation
Metric is average N days across studies
Numerical: 0-365

What is the average time from Last Study Database Lock 
to Last Study Package Complete?
Method of Calculation: (Date [Last-Study] Study Package 
completed)-(Date [Last-Study] Database Locked as [Final]
[Interim])
Notes: See method of calculation
Metric is average N days across studies
Numerical: 0-365

What is the average number of Integrated Summary 
Dataset Specifications?
Method of Calculation: (Total Integrated Summary Dataset 
Specifications)/(N Datasets)
Notes: Metric is average N across Integrated Summaries
Includes Integrated SDTM, ADaM or other Analysis 
Dataset Specifications
Numerical with 2 DP: 00.00-9999999.99

What is the average number of Integrated Summary 
Tables, Figures and Listings (TFLs) Specifications?
Method of Calculation: (Total Integrated Summary TFL 
Specifications)/(N TFLs)
Notes: Metric is average N across Integrated Summaries
Numerical with 2 DP: 00.00-9999999.99

MQ23

MQ24

You and your organisation will be kept anonymous, 
however to help look at broad differences between them, 
please indicate the type of company you work for:
1. Pharmaceutical
2. CRO

How many employees are there in your department?
1. 1–24
2. 25–74
3. 75–149
4.  Over 150
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