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ABSTRACT

Documentation of tasks and study-related information for statistical programmers is often scattered across multiple
locations, such as Excel trackers, OneNote pages, Word documents, or Teams channels. This has proven to be a
time-consuming process that leads to information being overlooked as well as difficulties in communicating with
team members. In today's fast-paced world, it is increasingly important to organize work efficiently - especially
when working on numerous projects at the same time. Agile methodologies, which have been common practice in
software development for more than 20 years, have been shown to address this issue. In this paper, we
demonstrate how statistical programmers can integrate agile tools into their daily work and collaborate with each
other to coordinate programming activities. We also address pertinent questions related to motivating and training
of project members to use agile tools.

INTRODUCTION

As statistical programmers, we are confronted with the situation of being on the daily search for documents, not
knowing exactly where to find particular information. General information about the compound and certain timelines
or meeting minutes might be stored in OneNote pages, while the documentation of the development progress and
validation strategy is conducted through Excel. Word documents, encompassing SAP and specifications, are
uploaded to SharePoint, while Teams and Outlook are employed for the communication between team members.
Of course, other applications can also be used for all these things, such as tools from Google or other providers.
For the sake of simplicity, however, we will only refer to Microsoft applications in this paper. Such chaotic conditions
of having multiple channels in use can lead to several issues. First, documents may be misplaced and probably
not found while at the same time new information or requests may be overlooked. This not only leads to annoyance
within the team but can also have an influence on timelines and submissions in general. Additionally, from a
newcomer’s perspective, this overwhelming amount of communication channels complicates the onboarding
process and makes it challenging to ascertain and locate pertinent information. Second, the constant search for
information is time-consuming which allocates less resources for proper documentation and communication. This,
in turn, can lead to a deficiency in clarity behind decisions. Moreover, this lack of time becomes especially important
when undertaking multiple projects concurrently, which is anyway a perpetual challenge. The need is clear: the
establishment of an efficient organizational structure within a team of statistical programmers.

Efficient teams are defined by three characteristics: collaboration, communication and adaptability. They
collaborate by each person taking up tasks that suit them best. All team members have established a clear and
open communication helping them to respond quickly and adapt their plans when changes arise.! To implement
these three characteristics all collaborators must be on the same page and everyone should understand that it is
all about the outcome. Common hierarchies need to be broken down and there should be a clear division of labour
so that tasks can be done simultaneously. Every team member should understand their role and should be
empowered to make their own decisions. Agile methods are one approach to allow teams to work towards these
characteristics and to be as efficient as possible.?

SCRUM AND THE SWARMING SUCCESS

The general principle of agile methods is that they divide large projects into smaller iterations to gradually get closer
to the final result. One out of many models that follows the agile principle is Scrum (Figure 1). Here the project is
divided into small repeatable iteration the so-called "sprints". These sprints can be of different lengths, typically one
to four weeks long?, depending on many factors like the team size, the amount of work that needs to be done, and



the influence of parallel projects.* To give a short overview, in Scrum, there are three distinct roles: the product
owner, the scrum master, and the developer.® In statistical programming teams, the product owner is assumed to
be the statistician, the study analysts are the developers, and the lead analyst takes over the role of the Scrum
master.

The first step of the scrum process is the sprint planning. In preparation for this, the product owner is responsible
for organizing all product requirements into a product backlog. During the sprint planning, the team examines this
backlog to determine how many of the backlog items can be completed within the sprint and by whom. This planning
thereby sets the sprint goal that the team wants to accomplish. Throughout the sprint the development team holds
a daily scrum to check the progress, to discuss problems and issues and whether they see the sprint goal at risk.
Based on the length of the sprint itself the frequency of this exchange can be adjusted. In the sprint review meeting,
the team presents the product increment that was developed during the sprint. Here, the users, like in our case
statisticians or medical writing, can give feedback and can decide whether backlog items are really finished or if
they need to be updated during the next sprint. Finally, a sprint retrospective is held with the Scrum Master, who
functions as an independent observer, to discuss what went well and what could be improved in the next round.
Then the next sprint follows.®
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Figure 1: Schematic overview of the Scrum process.

The Scrum process is a very structured method to organize work efficiently, but due to several reasons it only
partially fits into the daily work routine of statistical programmers. One example of such reasons is the unavoidable,
simultaneous work on multiple projects where every project gets its own scrum process. Generally, spontaneous
requests are manageable and can be considered while doing the sprint planning, even when parallel sprints are
ongoing. However, a spontaneous health authority request from a finished project could jeopardize the current
sprint goals. Another good example might be overly large, interdisciplinary teams. In that case, too much time is
lost on things that may not even be relevant to some members, which impedes efficient working. On the other hand
if teams are too small, the effort involved in all the meetings is unnecessary, as here everyday contact is already
given. To overcome such issues, it is advisable to adopt and implement only those aspects of the Scrum method
that are relevant for your team. Nevertheless, agile methodologies like Scrum offer a significant advantage in the
form of agile tools or software like Axosoft, Taiga, Shortcut, GitLab, Scrumwise, Jira, OpenProject or
AzureDevOps.” This paper will focus on showing how these tools can be used in the everyday work of statistical
programmers. AzureDevOps (from now on referred to as ADO) is used for demonstration purposes but any other
tool for agile project management might also be suitable.



DEMONSTRATION OF AGILE TOOLS TO TRACK THE PROGRESS OF PROGRAMMING
ACTIVITIES

Imagine we use an Excel worksheet to track the progress of programming activities of a fictional drug called
“Beecycline” (Figure 2). The tracker below shows some example work items. Although the worksheet can be
accessed and edited by several users at a time, this method is very static and just provides a limited overview. One
won’t be informed when work items are completed, when new work items appear, or if there is a question regarding
an issue which needs to be addressed. When having a complex study with many more work items and more people
involved than displayed below, the tracker can get very crowded and confusing.

A B (0 D E F G
:
2 Datasets
3 d_adsl Lea done Double programming Saskia done
4 d_adae Lea in development Double programming Saskia

baseline flag not right assigned,

format for planned treatment is
5 d_adlb Lea done Double programming Saskia incorrect in validation
6
7 Table & Figures

race is missing as category, missing
8 t_demographics Saskia done Review Lea should be last category for all in validation
9 t.abnormal_lab | | '
10
11 Listings
12 |_adverse_events Saskia in development Lea

Figure 2: Development and validation tracker of the project on the fictional drug “Beecycline”.

Frequent checking of such crowded documents might be time-consuming. Furthermore, it may involve a constant
back and forth via Teams or Outlook to confirm any document updates or discuss questions with the responsible
colleagues. When discussions about certain items are finished, one needs to return to the document and do proper
documentation. Sometimes during this transfer, information may get lost or not documented at all because time is
running out. This is where the big advantage of ADO or any other agile tool comes into play.

In ADO there are several options to visualize the projects’ workload either in queries, on a dashboard, or in a
Kanban board which offers a good project overview. There is no strict rule what needs to be used; one can simply
choose based on taste or what's best in a particular situation. First of all, queries visualize work items in a tree-like
shape with parent-child assignments (see Figure 3 below). For tables, figures and listings the structure is
reminiscent of the specifications table of contents. One can see the type of work item, the title of the item, to whom
it is assigned for now, the status and one can even display the sprint iteration. A big plus about these dynamic
queries is that one can see all content immediately and even determine how far the whole process is by looking at
the states of each item.

Speaking about work items, these are dependent on the kind of setup (how to do the setup will be shown later) one
chooses, and what is meaningful within the respective workaround. For demonstration purposes we have chosen
the following ones: Epics are a sort of higher-level items that we use for classification of sections like programming
of datasets or the section of the TLFs report. Product Backlog Items are child items of these epics and give an
overview about what needs to be done per section. In our use case, those backlog items are given the respective
program names that are being worked on. Since all developed programs have their own backlog items it is possible
to create so-called bug items as childs to its backlog item clarifying issues during the validation process. Lastly,
there are task items which cover additional to-dos and general questions to the project.



Queries My Queries @ Studyl v +

Results Editor

\3 DT Work Item Type Title Assigned To State

4 Epic v W Datasets ® In Development
7 Product Backlog Item Bl d_adsl ® Done

8 Product Backlog Item Bl d_adae Lea Zittlau ® In Development
1 Product Backlog Item v B d_adb Saskia Standler In Validation

18 Bug il Baseline flag not right assigned Lea Zittlau ® In Development
19 Bug i Format for planned treatment is incorrect Lea Zittlau To Do

5 Epic Vv W Tables & Figures ® In Development
9 Product Backlog Item v B t_demographics Lea Zittlau In Validation

20 Bug H Race is missing as category Saskia Standler To Do

21 Bug i Missing should be last category for all Saskia Standler To Do

10 Product Backlog Item B t_abnormal_lab To Do

6 Epic v M Listings ® In Development
12 Product Backlog Item Bl I_adverse_events Saskia Standler ® In Development
17 Task E Clarify timelines for TLF submission Lea Zittlau To Do

Figure 3: ADO query interface.

Another option for workload visualization is the ADO dashboard where one has the option to choose an “Assigned
to me” Widget (Figure 4, left side). This widget is one of the advantages of the dashboard, as it allows users to
directly see which work items are assigned to them. Furthermore, one can add a markdown widget (Figure 4, top
right) in which all study related information such as timelines or links to the SAP, TLF specifications and TLF drafts
can be stored. This is especially helpful for new members as they can easily onboard into the study. Additionally,
one can also add a “Sprint Overview” widget which gives a visual overview about the current sprint goal and its
process (Figure 4, bottom right). Here, it is shown how many days are remaining for the sprint and how many work
items remain unfinished.

l:l Azure DevOps chrestosgmbh Beecycline Overview Dashboards
Beecycline +  [B Lea Zittlau - Beecycline
ﬂ Overview

Work assigned to Lea Zittlau (5) Beecycline _ Study:l.

T summary Product =
E Backlog It... ﬂ 1 Bug 1 Task Useful Links & Documents

Dashboards

[b] State Title SAP | TLF specs | TLFs
8 wi 18 @ In Development [l Baseline flag not right assigned Timelines
E Boards 8 # In Development E d_adae 11.08.25 planned datatransfer
23 To Do B d_adsl 26.09.25 first draft
9 In Validation E t_demographics
17 To Do E Clarify timelines for TLF submission
Beecycline Team Sprint 1

18. August - 25. August
1 day remaining

I
Y I

Figure 4: Display of ADO dashboard with its “Assigned to me”, “Markdown” and “Sprint Overview” Widgets.

For those seeking an alternative visualization of their work items, instead of looking into the dashboard or the query,
they can also have a look into the Kanban board (Figure 5). It can be found under boards in the left-hand bar of
the project page. The Kanban board favors the display of all backlog items in their respective states together with
their child items so one can see quickly what still needs to be done. This is particularly interesting in sprint meetings
as one can easily move items via drag and drop. The Kanban board also features another advantage as there is
the option to highlight items from different studies by color code to get a better overview when working on several



studies simultaneously. In the figure below, one study is displayed in pink and the other in blue. Further, one can
also apply filters like sprint iteration, work item status, or who the item is assigned to.

2J Azure DevOps chresto Beecye Boards a Q Ssearch = 0 0 @ a
Beecycline + As a stakeholder, you can access the backlog, task and Kanban boards, work items and manage approvals for Releases. Learn more X
& overview - z
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& Boards Board  Analytics Backiogitems v T ®
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Figure 5: Interface of ADO Kanban Board with backlog items highlighted by color code.

When it comes to project organization and communication, ADO and other agile tools offers several options for
structuring the team effectively. We already mentioned the dashboard markdown widget in which timelines, working
locations, all team members and even all necessary links to documents can be summarized. This is not only
favorable in case of onboarding processes but also for long-term team members as this reduces the search for
information to a minimum. Via the assignments, the developer and validator will always be informed what exact
tasks they need to work on as this can be automatically visualized in the aforementioned options. Moreover, one
of ADOs many benefits is that you can directly communicate with team members within all created work items,
which not only includes other programmers but also statisticians and medical writers by linking those in the
discussion feed (as in Figure 6). One could argue that this is simply another communication channel but the
advantage of structured and direct documentation of all decisions cannot be denied. Another counterargument
could be that, similar to the worksheet tracker, one won’t know if there is something that requires your attention or
comment. However, this is not true. As long as the respective person is linked to the questions (as the statistician
below), the person gets notified via email with a direct link to the discussion.

il BUG 18
18 Baseline flag not right assigned

© Leazittau 1Comment Add Tag % Follow @© C
Jpd
® InDevelopment Beecycline\Study1
o) terat Beecycline Details © © 1
Description . Details Related Work
Add link ~
2
Discussion Pace
. B ® 11d_adb
© Leazittau X Updated Donnerstag  In Validation
@' (2504 comment. Uss i to ik @ work ftaoy, @ .o mention . piarson, or 1 to ik o pull reauest B saskia Stindler X
o Markdown ed
® reazittiau

@Statistician there is an ongoing discussion regarding baseline assignment. Can you clarify this?

Figure 6: Bug Item with a started discussion feed in which the statistician is linked to a question.

HOW TO SETUP AZURE DEVOPS (ADO)

As we have now pointed out a few advantages of ADO and agile tools in general, let’s dive into the initial setup and
how to generate work items and set up sprint iterations. ADO provides several options to start a basic, agile, scrum
or CMMI process to design your tool (Figure 7). To access all these options, one can click on the process button



under the settings menu. For the purpose of this paper, we have created a customized process called “Statistical
Programming” which is based on the scrum process by clicking on the three dots highlighted below.

) Azure DevOps chrestosgmbh
All proce €
Organization Settin...
sioagm: Processes
h Setting:
aul
General Basic (default)
& Overview Agile
@ Projects 8 scrum This template is
& Users
Statistical Programming
w Billing
© Global notifications CMMI
db Usage

Figure 7: Overview of available process templates in ADO.

Next, by selecting the customized process, in our case “statistical programming”, one will be forwarded to another
page showing all work item types that are preset for the respective process that was chosen (Figure 8). Out of this
pool it is possible to pick items that should be integrated and adapt them, disable those not needed, and even
create new ones.

Statistical Programming

Work item types  Backlog levels  Projects

- New work item type

i Bug ssues in the respective program that needs to be solved before it can be set to validated

W Epic Classification of work items, which section of the report {e.g. Section 10) or in general what type of program (e.q. ADS data)
¥ Feature (disabled)

A Impediment (disabled)

B Issue (disabled)

B Product Backlog Item Progra

B Task Additional To-Dr

Figure 8: Overview of work item types in the “statistical programming” process.

Furthermore, each of these items can be customized for their indicated states (Figure 9). Our design reflects the
following: The state “To Do” implies that nobody has taken care of the item for now. If someone picks up the item
and starts with the development, the state should be changed to “In Development”. In case the development is
finished, the state will be changed to “Development done” and another team member can pick up the work item for
“Output Review” or “In Validation”. When the work item is finally validated, it can be set to “Done”. If a work item is
not part of the analysis anymore, it can be changed to the state “Removed”, instead of being deleted, to maintain
documentation.

Statistical Programming > Bug

e

For each work item type, you can customize the workflow to supg

t New state

To Do
*. @ Gommitied
@ In Development
Development done
In Validation
Output Review

. @ Done

.o Removed

Figure 9: States that can be assigned to items.



Besides the status of work items, one can also change the general layout of each work item like epics or backlog
items. As an example, an adapted layout of a product backlog item is shown below (Figure 10). For our purposes
we wanted to have some more programming-related information on the overview page.
Hence, under Details we have added “Level of Validation”, “Developer”, “Validator”, “Item Start Date" and “ltem
Due Date”. Under rules that can be specified for each work item in the settings area, we have classified that the
assignment should automatically be changed to the Developer or Validator whenever a work item state is changed
to “In Development” or “In Validation”. However, one can also add more information in the details area. Under
Related work, a prerequisite is the option to link the work item to other work items. In the given example, the
product backlog item “d_adlb” has been linked to the parent epic “Datasets” and to two child bugs that have been
identified during validation. As good practice, we would suggest making use of these links as this helps a lot with
navigating across work items. Furthermore, another good practice would be to give some general information in
the Description area, for example the table title for designated TLF programs. An additional recommendation
would be to put the links for ADaM and TLF specifications in the respective epic descriptions as one can navigate
to them from any kind of child item. This is helpful in not getting confused if there are several studies to work on at
the same time. However, the area description also shows to which study the current work item is assigned. Lastly,
as already mentioned, we strongly advocate discussing all questions in the Discussion feeds of the respective
items.

4 of 14 work items

@ Studyl v @ © Back to query 0 selected vy 2 |
Bl PRODUCT BACKLOG ITEM 11
1 d_adib
B saskia Standler © 0 Comments Add Tag . % Follow © C
In Validation A Beecycline\Study1
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Description Details Related Work
Add link v
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v Wi 4 Datasets
Double Programming Updated Yesterday © To Do
Discussion 2 A Child
@ © 13 Baseline flag not right assigned
I X
O Leazitaw Updated 19m ago © To Do
b i ® 14 Format for planned treatment is in.
@ (i coiinait liss ¥ 5 Bk s niatiin, & i ieition  oersen. oF i knke it B saskia Standler X Updated 18m ago ® To Do

t a date

switch to Markdown editor

Figure 10: Overview page of a product backlog item.

Another key element that can be used in ADO is the sprint iteration. Setting up the sprints can be accessed via
navigating to “Boards” and the sub-point “Sprints” on the left toolbar of the landing page. Here, the task board is
automatically loaded and looks very similar to the Kanban board. Above this taskboard in the left corner, one can
find a dropdown menu to filter for any sprint that is created. However, there is also the option to create new sprints.
Once clicking on “new sprint” a pop-up window (Figure 11) is opened, and title and iteration dates can be added.

£, New Sprint

Name

| Sprint 2 |
Start End

‘ 26.08.2025 EH 02.09.2025 ﬁ
Location

‘ Beecycline ~ |

Selecting existing iteration

Figure 11: Pop-up window to create new sprint iteration “Sprint 2”.



As soon as all planned sprint iterations are created, they can be used, for example, in a sprint meeting. Here, the
backlog overview can be opened, and one can assign all work items via drag and drop to one of the sprints. In the
figure below “Sprint 1” has been set up, which lasts for one week (Figure 12). Two backlog items and two bugs
have been assigned to this sprint. As one of the bugs is in state “Done”, this appears as a green task on the
dashboard (Figure 4).

= Beecycline Team v & New Work Ite ©® ViewasBoard /£ Column Options
Backlog Analytics Backlog items = = 8 2
Planning X
Filter by keyword Types Assigned to States Study1 teratior Tags X Dr; ems t

include the

+][=] order Work Item Type Title state Ef.. ValueArea Iteration Path SRS TOB BAGHIGD
Epic W Datasets ® In Development Business Beecycline
Product Backlog Item B d_adae ® In Development Business Beecycline\Sprint 1 Sprint 118.08.2025 - 25.08.2026
Planned Effort: 0 rking days
Product Backlog ltem v B d_adb In Validation Business Beecycline\Sprint 1 82 @2
Bug il Baseline flag not right assigned © In Development Business Beecycline\Sprint 1
Bug il Format for planned treatment s incorrect @ Done Business Beecycline\Sprint 1
Sprint 2
Epic '\ Tables & Figures © In Development Business Beecycline
lo work scheduled ye
Product Backlog ltem v E t_demographics In Validation Business Beecycline
Bug il Race is missing as category To Do Business Beecycline sounta
Bug il Missing should be last category for all To Do Business Beecycline No work scheduled yet
Product Backlog Item B t_abnormal_lab To Do Business Beecycline
Epic v\ Listings ® In Development Business Beecycline Sprint 4
No work scheduled yet
Product Backlog Item B Ladverse_events ® In Development Business Beecycline

Figure 12: Overview of backlog items with planned sprint 1 shown on the right side.

TRAINING AND MOTIVATION OF TEAM MEMBERS

Now that we have discussed the advantages and implementation of agile tools, we would like to conclude by
addressing a major pitfall in their implementation — the people. It is important to remember that some team members
may not want to change their way of working and feel threatened or disrupted by such approaches. Here, the key
to motivating and training other team members is to have a clear vision about the changes that are going to be
implemented. This makes it necessary to answer questions about the why, the what and the how. Without an open,
transparent and clear communication about all these questions, failure will be inevitable. Further, it should be made
apparent on both sides that the implementation of new working procedures is a long-term process. This helps (new)
team members get comfortable with the change, while also preventing frustration for leaders if the change doesn’t
happen right away.

Other important aspects about the aforementioned communication are the frequency and the development of a
feedback culture. Imagine we are given the order to use agile tools, but how to use them is not properly explained
and the solution which is built does not make much sense from a programmer's perspective. The majority of people
probably won’t invest any resources for using it in their everyday work and the whole process fails. The change
leader needs to make sure that there is a frequent communication about it, for example via newsletters or blog
entries which give updates on the process or examples about what can be done. Furthermore, by implementing a
proper feedback culture, new team members who are getting onboarded into this process have the opportunity to
help optimize this new procedure and consequently get more attached to it.

Another point about the training of other team members is that resources need to be invested. One can't expect
people to understand and apply everything out of the blue, especially without having sufficient help. The change
leader needs to have solutions for appropriate assistance, for example in the form of workshops or 1:1 mentoring
and needs to plan resources accordingly. Of course, the decisive factors for planning are not only the time frame
in which the process is to be completed, but also how many people need to be trained and how they feel about
such changes. Particularly, the latter one is a cornerstone of planning for all of this. One needs to be aware that
people have different engagement levels such as the so-called “early adopters” or the “laggards”.® Early adopters,
for example, do not need to be explicitly motivated to accept and apply changes but others, such as the laggards,
might have concerns as it completely disrupts their way of working. Especially for those people, it is indispensable
to be clear about the changes in the background and what can be expected from the change. Moreover, in such
cases, the whole change process may be called into question. Here, it is especially important to be clear about the
vision and stay committed as a leader.



CONCLUSION

Agile methods like scrum provide a way for teams to work as efficiently as possible which is increasingly important
in today’s fast-paced world. As statistical programmers, we often face the issue of unstructured work, and agile
tools can help to address this issue. Compared to a worksheet which is used for tracking programming tasks, such
tools provide a more dynamic framework and better visualization, especially for complex projects. Furthermore,
linking documents to the respective issues prevents time-consuming searches as everything can be stored in one
place. Using assignment options and discussion feeds can allow effective communication and eliminate the need
for additional documentation. In conclusion, agile tools can help statistical programmers to structure their work and
make their team more efficient.
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