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Abstract

This thesis describes a modeling project performed by Ekaterina Durova, a student enrolled
in European Master Program in System Dynamics, in cooperation with assistant professor Arielle
Selya (University of North Dakota) and under the supervision of emeritus professor I. David Wheat
(University of Bergen).

This project considers the case of a local healthcare provider. The company faces challenges
posed by the considerable backlog of report requests. Due to the backlog of requests, the delivery
time for reports has significantly increased, despite the relatively short time needed per report
fulfillment. In turn, the inability of medical practitioners and managers to get the completed reports
in a timely manner might worsen the productivity of the whole company. Moreover, the problem is
exacerbated by the constantly growing rate of report requests that results from the addition of new
hospitals under the company structure.

A System Dynamics model was developed to structure the process of requesting and fulfilling
reports. Group model building sessions, semi-structured interviews and data analysis were used to
determine the key variables of the system.

Hiring more people, naming conventions, knowledge sharing and customers’ education were
examined as possible policy options. To compare them was conducted the cost-benefit analysis.
Based on the analysis and simulation results, it became clear that hiring more people and customers’
education provide the best outcomes. Thus, it was recommended to implement one of these policy
options.

Key words: report request process, information services, rework, data-based decision making,

group model building, system dynamics.
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Introduction

The phenomenon of rework has a long history in the System Dynamics field. The first System
Dynamics model describing the rework cycle was built in the 1970's to analyze the reasons for the
significant cost overrun in a shipbuilding company. From one side this issue was caused by unclear
requirements and ever-changing needs of final users. From the other side, attempts to implement the
most modern technology produced additional costs. Thus, the shipbuilding company had to make
significant changes in the ships and go through the never-ending rework cycle (Cooper, 1980;
Sterman, 2000)

The challenges caused by the rework cycle didn't lose their actuality nowadays as proven by
the great attention from the business and scientific communities. From System Dynamics perspective
this problem has been considered by numerous authors, such as Cooper, Els, Ford, Lyneis and Oliva
(Lyneis, Cooper, & Els, 2001; Lyneis & Ford, 2007; Oliva, 2008). Especially the rework cycle is very
common for the Information Technologies industry and Information Services departments of any firm
(Abdel-Hamid, 1984; Abdel-Hamid & Madnick, 1989).

A local healthcare provider in North Dakota, United States is one of those companies.
Established in 1892 as asingle hospital, the company currently provides a wide range of medical
services. Since then, many other medical organizations in this region were included under its
structure; a growth which is expected to continue in the future. Thus, the company seeks ways to
maintain a high quality of provided healthcare services across all branches. One of the most promising
ways to achieve this is the implementation of clinical decision support and evidence-based decision
making (Kawamoto, 2005; Walshe & Rundall, 2001).

These techniques heavily rely on reports from the company’s databases of previously
collected healthcare data. Despite the initial success, it is becoming harder and harder to complete
reports from the company's databases in a timely manner. The Information Services Department that
is responsible for providing the data faces a growing number of report requests, and this is only
expected to increase with the addition of new hospitals under the company structure in future years.
At the same time, the problem is exacerbated by the increasing complexity of the database and vague
requirements of the final users. Thus, the backlog of report requests has grown. That motivated the
head of the Information Service department to search for a method that could help to structure the
problem, explain its causes and ease the implementation of policy options.

Thus, it was decided to conduct a four-month modelling project that used the System
Dynamics methodology to build a simulation model. The personnel of the Information Services
Department were actively involved in the modelling process through a series of Group Model

Building workshops.
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Three workshops were conducted to reach the goal of the project. The first workshop was
devoted to the problem definition and building an initial stock-and-flow structure. The second session
was aimed at finding possible courses of action and further develop the model structure. The third
session was targeted to choose the best solution and test different scenarios of future development.

The project focused on two key issues: growing backlog of report requests and unsatisfactory
delivery time of completed reports. During the project, it became clear that the data obtained through
ticket tracking system are not reliable. The considerable number of informal report requests received
by phone or email, and the time gap between the actual report completion and clicking the completion
button in the tracking system are the main causes for the unreliability of available objective data. For
that reason, the data were mainly obtained by questionnaires of employees. In turn, that created
incentives for better utilization of the tracking system.

This thesis describes the process of the project conduction, its key outputs and challenges.
Chapters follow the chronological order in which the project was fulfilled. Description of the
company and the issue is presented in the first chapter, the choice of the methodology in the second
chapter. Preparation, outputs, and work in between of Group Model Building sessions are described
in the next three chapters according to the number of organized workshops. The model structure and
behavior are presented in the sixth chapter. In addition to it, a series of model validity tests were
fulfilled, which are provided in the seventh chapter. Eight and ninth chapters are devoted to the
description and comparison of policy options.

13
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Chapter 1. Report Request Process

This chapter provides a brief overview of the company and describes the key features of the
report request process. Also, it includes the graphs describing the behavior of the backlog of open
report requests and the reports delivery time, that helps to understand the patterns of the problematic

behavior and are prerequisites for the choice of the methodological approach.

1.1. Introduction to the Company
A history of the local healthcare provider dates to 1892 when the healthcare only started its
development in this region. in its current form, this healthcare provider was established in 1997 after
a merger of the 2 biggest medical organizations. Since this date, many local clinics and hospitals were
included under company's structure. Hence the company has facilities to provide a wide range of
healthcare services, from general therapy to neurosurgery.

Decreasing the probability of post-surgery complications and exacerbations of chronic
diseases are the main priorities of the medical personnel. For that reason, the company wants to
implement clinical decision support and evidence-based decision making. These techniques enable
healthcare providers to improve the quality of healthcare, but they require an extensive information
support.

An Information Services Department is responsible for providing the data and creating reports
for the management and health personnel. Reports might contain information about the patients and
financial outputs of the company. Sometimes, clients ask to combine clinical and financial data, for
instance when they want to understand how much money on average is spent to treat a single patient
with a particular disease.

Initially, the report request process worked smoothly. But a couple of years ago, it went out
of control due to a growing number of regulatory requests from public services since the government
is interested in the reduction of costs on healthcare. In addition, the problem is exacerbated by the
inclusion of Critical Access Hospitals in the company's structure. These medical organizations are
located in rural areas which don't have their own facilities or experience in providing regulatory

reports to the state.

1.2. Types of Report Requests
To further understand this problem the next section explores different types of reports and
methods of creation report requests.
Reports can be conditionally divided into the clinical and financial. The first might, for
instance, contain data about patients with a certain disease. These reports are usually required by
medical practitioners. The second group usually includes information about profits and financial

operations. Report requests can be created by management for decision making or regulatory
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inspections. Aside from these two groups, mixed reports also occur. They, for instance, can contain
numbers showing how much money was spent to treat patients with a certain disease. Generally,
report writers are specialized in one type of report request. Thus, the mixed report requests can only
be fulfilled by the most experienced staff that know where to find data about both categories.
Requests can be divided into formal and informal. Formal or "ticketed™ requests are created
through the ticket tracking system "Service Now". This system requires filling out certain fields and
provides an opportunity to assign priority and due date. Informal or non-ticketed requests usually are
created by old clients or top management. They have direct contact with report writers, thus many of

them prefer to use email or phone instead of creating tickets in the tracking system.

1.3. Backlog of Report Requests

The Information Services department is facing the growing number of report requests due to
the connection of new hospitals under the company structure. As well it's related to the growing
number of regulatory reports required by the public services. Thus, the backlog of open report
requests is increasing.

The data regarding the backlog is available starting from April 2014. However, the ticket
tracking system has not been used properly until 2016. For that reason, it was decided to exclude the
beginning of the dataset from the analyzes and only consider the data starting from January 2016.

160
140
120
100

80

60
40

Figure 1. Backlog of Formal Report Requests (“Service Now™)

The backlog starts with 42 reports per month in 2016 and reaching the maximum value of 135
in May 2017. Then it slightly decreases, reaching the value of 113 in March 2018. The data has
significant fluctuations over the year, that might be related to changes in the workforce, upgrades of
the databases and regulatory check-ups. However, the overall trend line of the backlog of open report
requests has been growing.

As it was mentioned earlier, this data is just a partial representation of reality due to a

significant share of informal report requests, especially in the earlier years. However, despite the
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absence of quantitative data, it's clear that the number of informal report requests is also growing due
to the increased number of end-users.

Nevertheless, per se, the growth of the backlog is not necessarily the sign of the problem. It
might be related to the growing number of report writers or their increasing productivity. In fact, the
number of employees in the Information Services Department is slightly going up and yet the share
of experienced employees is declining. For that reason, the management is worried about the growing
number of open report requests and would like to decrease this number.

1.4. Average Reports Delivery Time

Methods of creating report requests described before led to the issue of unclear requirements.
For a considerable share of reports, they exist only in a verbal form. Even though “Service Now" has
a special field for explaining the requirements, many report requestors put vague requirements or, in
the worst case, leave this field blank. For that reason, report writers spend quite some time on
clarification and communication with customers in addition to their main work. As well, poorly
formulated specifications lead to the rework cycle. As a result, on average each report is going through
three revisions before it is accepted by the client.

Each revision has a communication delay, which on average takes about a week. Therefore,
the report delivery time mainly consists of these communication delays instead of real-time needed
for the report fulfilment. In Figure 2 presents the progression of average report delivery time since
January of 2016.

100

Figure 2. Average Delivery Time for Reports Requested by Formal Procedures (“Service
Now™)
According to the graph above, the reports’ delivery time has been going down significantly —
from 87 days in April 2016 to 9 days in March 2018. However, this data is severely distorted by the

improper use of “Service Now” and by varying number and complexity of report requests.
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In the beginning, report writers and customers didn't use the ticket tracking system properly
and didn't close tickets on time. Thus, many completed reports remained open in the system for a long
time. Report writers have been asked to close fulfilled tickets before each weekly team meeting,
starting at the end of 2016. For that reason, it was decided to construct the model for the reality check
and use the numbers produced by it as a reference mode for the reports delivery time.

Also, the complexity and number of new report requests are not equally distributed. During
some months, simple reports, which require less time on their completion, might prevail. That
produces fluctuations in the average reports delivery time fluctuates. But the overall trend is
decreasing towards a long-term steady delivery time.

Even though, the management is concerned about outliers that exceed the desired reports
delivery time. In addition, the company plans further expanding, and thus, it's not clear how many
report requests will come to the Information Services Department and would it be able to fulfill them

in a timely manner.

1.5. Reality Check Model
Days per Months Since the data presented in sections above

has provoked concerns about their reliability it

Delivery

T Repts Dl was decided to conduct the reality check. For that

Open Report Time Data . . .
© Requests Data purpose, a single stock model was built, which

\

flows are determined completely by the historical

Open Report Requests ‘
[ — (Backlog) Oo———0 datasets.

. RR Completion
RR Creation Rate Data . B
Rate Data With DT equal to 1, the reality check
Figure 3. Reality Check Model model fully replicates the historical dataset for the
backlog of open report requests.
However, it is not the case for report Reports Delivery Time

delivery time as presented in Figure 4. As it

was mentioned earlier, this might be

Days

explained by the changes in the working

process and improper use of the ticket

trackl ng System . 6T 2016 Ang v 2o 2018 May

— Reports Delivery Time Data «+====- Reports Delivery Time (Reality Check Model)

Therefore, it was decided to use the ) ) o
Figure 4. Comparison of the Historical Data

simulation results of the reality check model ) )
with the Reality Check Model

as a constructed reference mode for the
reports delivery time instead of the historical dataset. However, the historical data was used as the
reference mode for the backlog of open report requests since it less susceptible to distortion and

relatively reliable starting from January 2016.
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Chapter 2. Methodological approach

The previous chapter describes a few weak areas of the report request process. Based on them
it might seem like the problem definition is straightforward, but in fact, there might exist different
points of view what the problem is and what we can do about it. Thus, to avoid possible
misunderstandings and improve the project output, it is worth thoroughly considering the choice of
the methodological approach. Thus, this chapter describes the goal of the project and discusses the

suitability of different methodological approaches for its fulfilment.

2.1. Research Aim and Questions
The aim of this project is to improve the efficiency of the Information Services Department
of a local health care provider using the System Dynamics methodology to analyze causes and effects
of the backlog of report requests and to test possible solutions for further reducing the report delivery
time.
To achieve this aim, the following guestions need to be answered:
« What are the /main causes of fluctuations in the reports delivery time disrupting the delivery
of reports in a timely manner in a local healthcare provider?
¢ Which factors have the most influence on the backlog of report requests in the company?
e What is the imost effective way for improving the efficiency of the report request process in a
local health care provider that will enable the timely delivery of reports?
2.2. Research Strategy

The following sources were reviewed to show which research strategies could be applied in
this field. Dianati and Davidsen (2011) used a case study of a Scandinavian cloud computing company
to show how the System Dynamics approach can be applied to plan for data center capacity. This
research strategy involves the investigation of a particular contemporary topic within its real-life
context, using multiple sources of evidence (Saunders & Lewis, 2012). It helps to get a detailed
understanding of the context, which was one of the main goals of this project. Another goal was to
decrease risks and costs of policy implementation. For this purpose, a quantitative simulation model
was built. Additionally, they investigated how the company decides when to expand the capacity and
what prevents the capacity from meeting the demand.

Georgantzas and Katzamas analyze how the System Dynamics approach was applied to
information systems by scholars and practitioners by the survey of existing documents in this field
(2008). Spicar replicates various System Dynamics archetypes in capacity planning by using a
literature review (2014). Both strategies allow identifying common themes across different sources.
So, they fit the goals of this research.
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The goal of this project is to understand why the current backlog of report requests is higher
than its desired level, that would enable a timely delivery of all reports; and how it might be solved.
This phenomenon will be observed in real life conditions; therefore, a case study is the most
appropriate. This research strategy is closely related to modelling and System Dynamics in particular.
Their combination allows getting a better understanding of the matter. For the implementation of
policy options based on research findings, a simulation model might be needed. According to De
Gooyert (2016: 4), these models “are capable and especially useful to be in the "sweet spot" of
theoretical contributions — in between theory-testing and theory-creating”. Moreover, they allow the
problem to be structured and the effectiveness of various policy options to be compared, in turn
decreasing risks of their implementation (Sterman, 2000). Thus, the combination of a case study with

System Dynamics quantitative modelling is needed to reach the goal of this project.

2.3. Data Collection and Analysis

Initially, for building the System Dynamics model it was planned to use interviews and
document collection as data collection methods: The access to the data was obtained through the head
of the Information Services Department of the local healthcare provider in this case study. An
interview guide and a list of questions were prepared to conduct semi structured interviews.
Participants of the interviews included (1) with five report writers who were chosen based on their
expert knowledge of the process and understanding of its workflow, and (2) five report users from
other departments. Due to time constraints, there was a need for purposive Sampling to select
interviewees, based on participants’ usage of the report request process and complaints about its
quality.

As well, it was (planned to use the data from the ticket tracking system to evolve the reference
mode of behavior and highlight the vulnerabilities of the system.

The importance of not only relying on written and numeric data was emphasized by Luna-
Reyes and Andersen. They point that soft variables severely depend on mental databases and cannot
be modelled without stakeholders' participation (2003:2).

Hence, both qualitative data from semi-structured interviews and quantitative data from the
report system should be used together. This combination allows modelers toelicit participants” mental
models as well as written data, which are essential for the understanding of problem structure.

It was intended {0 analyze interview data with inductive-coding techniques. According to
these methods, a coder looks for common themes in interview text and assigns a code related to the
theme of a sentence/paragraph. It might be done manually or with computer-assisted qualitative data
analysis software. Based on interview questions and preliminary information, the modelers planned

to create a list of pre-set codes with the clarification of the meaning of each code in a codebook.
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Originally it also was anticipated to involve a second coder in the project to avoid distortion of

information (Andersen et al., 2012).

2.4. Non-participatory System Dynamics Approach

Typically, during the System Dynamics projects without the participation of stakeholders, a
problem is defined in bold terms and by a single person. At worst the definition is imposed by a
modeler. But, problem definitions might significantly vary among stakeholders, especially when it
comes to "messy"” problems. That some perceive as an issue, others might view as a benefit. Hence,
the non-participatory System Dynamics approach poses risks of solving the wrong problem and
policy resistance produced by unsatisfied interests of participants (Vennix, 1996a, 1999).

In many cases, this approach is also characterized by a high complexity of models. Some
modelers trying to portray reality build very precise, but extremely complex models that require much
time for understanding and modelling expertise. For that reason, many models were never used in
practice (Groller, 2007).

In this type of projects, people usually aren't involved in all stages of the modelling process.
They might participate in data gathering and testing policy options. But the list of variables in the

model and proposed actions highly depends on the modeler’s and CEO’s points of view.

2.5. Group Model Building Approach

In contrast to the non-participatory approach, Group Model Building (GMB) actively involves
stakeholders in all steps of the modelling process. Therefore, models value diverse opinions and
represent various points of view. As well, problems are well-defined, which decreases the risk of
solving the wrong problem (Rouwette & Vennix, 2008).

Sometimes a model built with stakeholders becomes too complex due to detailed
representation of their daily routine. But when it comes to dissemination of modelling results across
the company, the modelling group usually realizes the need for simplification (Campbell, 2001).
Thus, it is important to find a balance between reality and complexity.

It worth noting that Group Model Building projects help to find a common ground between
stakeholders. It might seem like a by-product of modelling, but it has a significant effect on the
implementation of a chosen policy option. A research made by Nutt is a clear testament to this. He
has analyzed 400 decisions and concluded that decisions imposed by the top-management without a
discussion with employees take much longer time for implementation and face stakeholders'
resistance (2004, 2008).

2.6. Transition from the Non-Participatory Approach to Group Model Building
Initially, this project implied limited participation of stakeholders, mainly through a series of
semi-structured interviews. But during the first meeting with the head of Information Services

Department, it was noted that wviews differ significantly among report writers, and that it would be
20


u335146
Markering

u335146
Markering


beneficial to create a common vision. As well, he was enthusiastic about the System Dynamics
approach and wanted to disseminate it in the company. Thus, instead of classic format of modelling
projects, it was decided to use a Group Model Building approach.

2.7. Planning of GMB Sessions

The redesigned format of the project led to a question how many Group Model Building
sessions should be conducted to build the model. It was decided that the main bulk of the technical
modeling work will be undertaken in between workshops due to the limited availability of
participants.

It was not clear how many workshops it would be possible to organize. For that reason, their
number was brought to a minimum. The possibility of a single two-day workshop was discarded due
to the lack of time for model clarification and updates. The idea of organizing a considerable number
of workshops also was dismissed due to the limited stay of the author in North Dakota. In the end, it
was decided that three workshops would be sufficient to build the model that satisfies the aim of the
project.

Based on this number, the project outline presented in Figure 5 was developed. During the
first workshop, the chosen goal was to clarify the problem definition and elicit the initial list of
variables. The second session was planned to present the updated model and deliberate on policy
options. The third workshop was planned to be an interactive learning environment, in which the

participants could gain confidence in the model and test various policy options.

Figure 5. Project Outline
The conducted Group-Model Building workshops are described in the following chapters.
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Chapter 3. First Group Model Building Session

In this chapter will be described planning of the first workshop, its outputs and the process of

its conduction.
3.1. Preparation of the First GMB Session

Preparation of the first session took longer than the preparation of other sessions since it was
necessary to solve many organizational questions. For that reason, the first workshop is described in
more detail and the subsequent chapters will mainly focus on differences between sessions.

3.1.1. Room Layout

Room layout has a profound impact on the effectiveness of workshops. In that regard, the
meeting space was chosen based on the recommendations provided by Andersen, Richardson, Vennix
and Rouwette (Andersen & Richardson, 1997; Rouwette & Vennix, 2008). The room layout of the

place where the first workshop was conducted is provided in Figure 6.

Whiteboard

O OO0 O

TEETRIS

O
O

This room layout provides a good atmosphere for eye contact and communication and screen

OO0 0O

Figure 6. Room Layout

presentation. However, the whiteboard content isn't visible for some of the participants. They have to
rotate to see what’s going on. It was a bit problematic during the first workshop, but it wasn't possible
to adjust room layout or change the meeting room. Nevertheless, it didn't affect much the group
productivity and obtained results.
3.1.2. Roles of Team Members
Group Model Building might be challenging to be led by a single person, especially when a
simulation model is needed. Thus, the change of the project format has led to a need for forming a

modelling team to successfully conduct GMB workshops. Fortunately, Arielle Selya, the assistant
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professor of the University of North Dakota and the head of the Information Services Department
were interested in the method and helped with the organization and conduction of sessions.

The roles of team members were allocated according to the guidelines provided by Anderson
and Richardson (1995) . They distinguish five key roles:

e Facilitator. S/he is responsible for @Jp process and actively interact with participants,

trying to lead the discussion structured and objective.

e Process coach. S/he keeps track of group dynamics and analyses what went right or
wrong. It worth noting that the process coach doesn't interrupt the facilitator during the
workshop and voices her/his opinion only during breaks.

e Modeler or reflector. S/he is mainly responsible for the model construction and its
updates. Thus, this team member should have extensive modelling experience. Sometimes
@deler might have some content knowledge about the problem that might help to build
a more comprehensive structure.

e Recorder. S/he is responsible for taking notes that can be used for the preparation of
workbooks, model upgrades and the final report.

e Gatekeeper. S/he is usually a person that@rested in the organization of Group @del
Building project in the company and serves as a liaison between F=<delling team and
stakeholders.

But the involvement of five different people in the modelling process quite often might be
impossible and irrational in dealing with small groups. In fact, one person can combine several roles
(Vennix, 1996).

For these reasons, and because group facilitation might be exhausting, in this project,
workshops were divided into two parts, each of them was led either by the author or professor Selya.
The person that facilitated the first part was responsible for model building and taking notes during
the second part of the workshop, and vice-versa.

Also, it was known that some interpersonal conflicts might occur and that participants tend to
go ahead of agenda. Thus, the head of Information Services department served as a gatekeeper and
helped to keep the group on the right track. @

3.13. Purpose of the First Session

The first session was aimed to clarify the problem definition, starting from the combination
of different points of view and ending with elicitation of the list of problem-related variables. As
well, it was necessary to explain the basics of System Dynamics and introduce the common outline

of the project and the format of Group Model Building sessions.

3.1.4. Schedule of the First Session

The schedule of the first session is presented in Table 1.
23


u335146
Notitie
the 

u335146
Notitie
the 

u335146
Notitie
is 

u335146
Notitie
a 

u335146
Notitie
the 

u335146
Markering

u335146
Notitie
who are the participants? what are their postions? Who selected them,? 


Table 1. Schedule of the First Session

Time

Activity

Comments

Roles

10:30-
10:40

Introduction

Who we are, schedule of the project,

agenda of the first workshop

Ekaterina & Arielle

10:40-
11:00

Problem
definition

To define the problem, Nominal Group
Technique was used. Participants were
asked to write down on separate lists of
paper what do they think the problem is.
Afterwards, all ideas were placed on the
whiteboard and discussed. Then they
were divided into separate clusters. And
the group was asked to choose the most

critical issue.

Arielle -
Ekaterina —

lan — gatekeeper.

facilitator,

recorder,

11:00-
11:20

Problem
progression over

time

The graph provided in Figure 8 was
presented as an example of problem
progression over time. It has a solid line
from the starting point until the current
point of time and two dashed lines
representing hoped and feared behaviors.
Participants were asked to draw the
graphs representing their perception of
the

reports’ delivery time and its

development. Then obtained figures

were classified and discussed.

Afterwards were presented some actual
data from the tracking system.

Arielle -
Ekaterina —

lan — gatekeeper.

facilitator,

recorder,

11:20-
11:30

Basic notions of
System

Dynamics

Figure 10 was presented to explain basic
notions of System Dynamics. As well,
was mentioned the video that was sent

out to participants before the workshop.

=

Arielle -
Ekaterina —

lan — gatekeeper.

facilitator,

recorder,

11:30-
11:40

Break

Discussion of the process

=
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Time Activity Comments Roles
11:40- Concep deels After the break, concept models that | Ekaterina — facilitator,

11:55 were presented to show the accumulation | Arielle — recorder, lan —
process. They were built on the actual | gatekeeper.
data and represented actual and desired

situations.

11:55- Elicitation of the | To get the list of key variables was used | Ekaterina — facilitator,
12:20 key variables Nominal Group Techr@ Participants | Arielle —recorder, lan —
were asked to write down on separate | gatekeeper.

lists of paper what do they think should
be included in the model. Afterwards, all

ideas were placed on the whiteboard and

discussed.
12:20- Implementation | Proposed variables were clustered and | Ekaterina — facilitator-
12:50 of the key | implemented into the concept model. Arielle — recorder and
variables  into modeler, lan -
the concept gatekeeper.

model

12:50- Wrapping up Outputs of the session were wrapped up. | Ekaterina — facilitator-
13:00 As well, were discussed plans for the | Arielle — recorder, lan —
upcoming sessions. gatekeeper.

3.2. Activities Undertaken During the First Session

3.2.1. Problem Definition

Initially, the problem was described by the head of the Information Services department. He
pointed out some weak points of the report request process, including unsatisfactory reports delivery
time. As well, he mentioned that the backlog of report requests is constantly growing due to the
connection of Critical Access Hospitals and increasing number of regulatory check-ups. He also was
concerned about the suboptimal allocation of tasks since report writers mainly choose them on their
own. He underlined that it might lead to a low productivity in case if a chosen report turns out to be
too complex for an inexperienced report writer.

Group Model Building practice shows that problem definition provided by a single person
might significantly differ from the group vision (Vennix, 1999). For that reason, it was decided to

clarify the problem definition within the group of participants at the beginning of modelling process.
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Initially, was planned to elicit ideas in the round robin fashion, as it supposes Nominal Group
Technique (Delp, Thesen, Motiwalla, & Seshardi, 1977). But due to the tight timetable of the meeting,

it was decided to save some waiting time to speak by @sking participants to write down their own

problem definitions instead of voicing it. Communication during the first part of the exercise was

prohibited to decrease negative influence of the group pressure on the effectiveness of the meeting

was decreased. The list of obtained ideas is provided below. Some of them is occurring multiple times

that represents their high actuality and importance.

Priority

Number of service-now tickets
Number of completed service-now
tickets

Time to complete “Service Now”
tickets

Priority (high, medium, low)
Customer Satisfaction

Location of Data Needed (correct) in
Database

Phone Calls vs. “Service Now” tickets
and incidents

Call in requests

“Service Now” User Interface

End User Expectations
Communication with end users (via
“Service Now”)

Organization/Priority of Tasks

No clear prioritization of reports
requests

Area of expertise

Unclear who gets to choose what
tickets to work on (priority and
experience)

End User Expectations vs. Current
Workload and number of customers
Application needs work for all users —
no way to know where they are in the
queue

How to handle “Service Now” issues
more efficiently?

How to resolve end user requirements
more efficiently?

How to minimize tasks?

Customers not knowing what they
need, or what they state is different
than the real report request
Communication with Customers

Time to complete report requests
Time to complete tasks

Time

Others’ work

Afterwards, [proposed ideas were placed on the whiteboard and clarified. Similar proposals

were grouped together as portrayed in Figure 7.
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Figure 7. Problem Definition

As a result of the discussion, the group'came to a decision that the reports” delivery time'is
{the most critical aspect. In addition, it worth noting that some of the initial concerns of the head of

Information Services department didn't occur during the first meeting. For that reason, the focus of

the model was shifted from the allocation problem into other areas.

3.2.2. Problem Progression over Time

When the problem was defined, its perceived progression was obtained using Graphs over
Time script (Hovmand, Etiénne, Rouwette, Andersen, Richardson, & Kraus, 2013: 23-25). Figure 8
is an example of the problematic behavior over time that was shown to participants before they were
asked to draw their own graphs. In this figure, the vertical axis represents an indicator of the problem
and the horizontal axis represents the time frame. The solid line shows the progression of the problem
until the current moment, and dashed lines describe hoped and feared scenarios of potential future
development.

Problem
Indicator
Feared
-
-
-
-
-
-
’—* -
-_ ear ao» on -_ as a» eam e
-
Hoped
»Time
Past Now Future

Figure 8. Example of the Problem Progression over Time
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After the explanation of this example, participants started to portray their perception of

changes in the reports' delivery time. Their graphs are presented in Figure 9.

Figure 9. Problem Progression over Time

As we can see from the figure above, mostipeople recognized theincrease ofreports’ delivery,
timevassthexfeared:scenariorandits:decreaserastheshopedsscenario. Some graphs also contain

fluctuations of this indicator that mainly is caused by routine updates to the database. The last graph

represents a learning curve, showing the decrease of time needed for reports’ delivery in the process

of gaining experience and skills.

Surprisingly, these perceptions significantly differ from the actual data obtained from “Service
(Now” that are presented in Figure 2. Some reasons for that were already discussed in Chapter 1, such
as (poorusagerof theticketitracking system and the considerable number:of informalirequests. But

overall, it seems like only one graph proposed by participants that describes the learning curve is not
far from the real data.
Based on this insight, it was decided to further investigate the learning effect on productivity

and the reports delivery time and include them in the model.

3.2.3. Basic Notions of System Dynamics
After clarifying what is the problem and how is perceived its progression, the basic notions
of the System Dynamics were presented. An analogy with a bathtub proposed by Jay Forrester and
framed by John Sterman, was used to explain elements of Stock and Flow Diagrams. They have three
types of elements: stocks, flows and variables that determine the speed of flows. A stock can be
imagined as a bathtub that is filled through a water tap (inflow) and emptied through a drainpipe
(outflow). The difference in speed of filling and emptying accumulates in a bath. Variables can be

imaged as valves connected to these pipes.
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Inflow
q

Variable

Variable

Outflow

Figure 10. Basic Elements of System Dynamics Models

The described above analogy is presented in Figure 10.

3.24. Concept Models

Following the explanation of basic notions of System Dynamics, two small concept models
were presented to participants that were built based on the actual data. It assisted to show how Stock
and Flow diagrams look in a simulation software and how this approach can be applied to model the
problem.

Initially, the use of conceptual models was proposed by Richardson. He argues that they can
serve as a good starting point in the Group Model Building projects (Richardson, 2013). However,
some authors point out that a group might lose the sense of model ownership. As well, preliminary
interviews are prerequisite to building a good concept model. Thus, there is no universal answer to
the question should they be applied or not. Nevertheless, if it's planned to build a quantitative model,
and the time is limited, many authors recommend to use them (Rouwette & Vennix, 2008; Vennix,
1996b).

Based on these pros and cons, it was decided to use the concept models during the first
workshops. It worth mentioning that participants were encouraged to change everything that they
don't like or even completely discard them and start over. That was done to prevent the group from
losing the sense of ownership.

In Figure 11 is provided the data from the ticket tracking system. They cover the period from
January 2016 till March 2018.

Total 2,118 Total 2.012 Tota 4727
—
18 Average 36
-_— : —
17 Median N
37 Max 156

Min

Figure 11. Data for Conceptual models (“Service Now”)
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However, the entire range of data wasn’t available by the time when the conceptual model
was built. For that reason, the difference between the number of opened tickets and closed tickets was
used as the initial stock value instead of the actual number of the backlog of report requests in January
2016. Thus, concept models rather project the future, than replicate the past. As well, it’s important
to mention, that they represent only formal report requests, created through “Service Now”.

Each concept model contains a single stock, that represents the backlog of report requests. As
well, they contain one inflow that shows the report request creation rate and one outflow that reflects
report requests fulfilment rate. The outflow is determined by the number of report writers and the
productivity per writer per week. The inflow is determined exogenously and uses average request

creation rate during last two years.

107 Report requests Report requests
creation rate fulfillment rate
Report O
& 18 requests
106 9 2

° % 1% 1% 200 Repoxt Equilibri oductivity
Weeks ritefs (report: gr/week)
—— Report requests
Figure 12. Concept Model in Equilibrium State
The first model that is presented in Figure 12 represents an equilibrium state of the system
when the report requests creation rate is equal to the report requests fulfilment rate. Therefore, the
backlog of report requests is constant and equal to 106 report requests. The Information Services

Department might seek measures to bring this number down, so we can only conditionally count the

equilibrium state as desirable.

165

Report requests Report requests
creation rate fulfillment rate
£ . A
: o C—C—={ | Report - ® SO
@ . requests

9

1.89

0 13 2 39 52 - Actual prod Cth'ty
Weeks ritefs (reports gr/week)

——Report requests

Figure 13. Concept Model
The model in Figure 13 represents the state of the system when the report request fulfilment
rate is slightly lower than the report request creation rate. The difference between them is just one
report per week, but in a year, it will increase the backlog by 55 percent, from 106 to 165 unfulfilled

reports.

30


u335146
Markering

u335146
Markering

u335146
Markering

u335146
Markering

u335146
Markering

u335146
Markering

u335146
Markering


These tiny models helped to increase understanding of the accumulation process and served

as a starting point for the further model development.

3.2.5.

Key Variables

Subsequently, to upgrade the concept models presented above was elicited the list of the key

variables.: Nominal Group Technigue was used to elaborate them. Participants were asked to write

down on separate sheets of paper as many variables as they wish without communication with each

other.

Afterwards, they were placed on the whiteboard. The discussion helped to clarify some terms

that were used by employees of the Information Services Department but were not clear to people

outside the company.

The list of ideas is provided below. Some of them is occurring multiple times that represents

their high actuality and importance:

Area of expertise

Increasing complexity of requests and
available data

Task Difficulty (similar previous tasks,
familiarity with  Request Needs,
Requirements: fields, standardized
report  filters  special  display
requirements)

Priority

Number of Nova Notes (Database
upgrades)

Number of report writers out of office
Mental Trashing — change from one
task to another ->number of tasks
Non-"Service Now” Request
Non-reporting requests

Unexpected projects (i.e. certification,
upgrades of the database and urgent
requests)

Unstable/unpredictable tasks/projects
with wide scopes of materials and

changing requirements

“Critical” unplanned projects/reports
from upper management
Unknown/Last Minute Critical tasks
External work to “Service Now” (i.e.
teaching users)
Communication: Language
(Vocabulary, Time, Email, Phone)
Other tasks not reporting (i.e.
interfaces)

Report Pool: Financial, Clinical,
Unsure (customers)

Minutes in meetings per day

Time

Minutes answering questions

Number of report Requests

Number of Phone Requests

Number of Email Requests

Requestor response Time
(communication delay)

Time required by (date by): regulatory
deadline, due date

31


u335146
Markering


e Time (requested) — requests (entry) e Miscommunication between users and
date from the customer us

Similar ideas were grouped in clusters. The results of clustering are shown Figure 14.

Figure 14. List of Key Variables

Based on these clusters, it became clear that the time available for report writing and time
spent on other tasks, as well as the complexity of reports and closeness to the deadline, should be
specified in the model in more details.

3.2.6. Model Built During the First Workshop

At the end of the first workshop, the concept model that represents the actual state was

combined with the variables proposed by participants. It worth mentioning that imost of the links

The model built the first workshop is presented in Figure 15. It has a chain that represents the
process of creation, assignment and fulfillment of report requests. It contains three stocks: number of
open reports, report requests in process and number of completed reports. As well, the stock of reports
waiting an answer from customers should be added between the stocks of report request in process
and completed reports.
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reports waiting an
answer from customers

~
Clinical report completion rate
N
G DO

Financial report
completion rate

Report requests

Report fulfillment rate

assignment rate

RR creation rate

Report requests = Number of
in process completed reports

Number of
open reports

Report Desired productivity
writers

Due date for reports Submission (reports/writer/week)
"Method of report date for reports
request (i.e . call)"

Mental effort to switch tasks

Complexity of reports Time availible
Time to complete reports per week

Complexity of database
Time for

answering Ti t
questions ime spen
Number of on other work

w Communication delay
Number of
other tasks

Participants proposed that methods of report request creation should be divided into separate

Figure 15. Model Built During the First Session

categories, i.e. “Service Now” requests and Phone & Email requests. At the first glance, that it's not
a problem to implement it. However, there was no reliable data for the proper realization.

Created reports are inflowing to the stock of open report request, which has an outflow called
the report assignment rate. It sounds logical to connect this rate with the due date for a report and
with the submission date. But these dates might differ across reports. Thus, it might be needed to
further segregate the stock of open report requests or use a conveyor to properly determine it. As
well, the effect of the deadline might be non-linear. Thus, the links between these two variables and
the assignment rate are rather "wishful thinking" links.

Assigned reports flows into the stock of the report request in process. Report requests
fulfillment rate is the outflow from this stock. This rate is determined by the productivity of report
writers and their number, as it was done in the concept models. However, the productivity was further
decomposed on time to complete reports and time available per week, to portray the effects of
database and report complexity and other tasks and distractors.

It worth noticing, that some participants thought of splitting this flow into financial and
clinical reports completion rates. However, because only one report writer works on financial reports,
this idea was dismissed.

Also, it was proposed to introduce the stock of reports awaiting an answer from the customer

since the report request can only be closed by an end-user, not by a report writer.
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3.3. Work After
The model presented in the previous section was clarified and updated. Some elements that
were not proposed by participants were added to avoid inconsistency of units and make the model
simulate. Based on these updates; a list of questions was created to further improve the model
structure and quantify the key variables. The updated version of the model and the questionnaire are
provided in the next chapter.
In addition, a workbook was created to wrap up the key outputs of the first session and send

out to participants before the second session.
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Chapter 4.

This chapter is devoted to describing the activities undertaken for the second GMB session.

Second Group Model Building Session

It also includes the description of an updated version of the model and a discussion of the answers
obtained from the participants' questionnaires.

4.1. Preparation of the Second GMB Session
The preparation of the second session took less time than the preparation of the first session
since many of organizational questions, such as room layout and role allocation had already been
solved and remained unmodified. The main changes took place in agenda and the purpose of the

workshop.

41.1.

Purpose of the Second Session

The second workshop was aimed to elicit the list of possible policy options that could be

implemented in the model structure. Also, it was necessary to present the updated version of the

model and clarify if there is a need for its changes.

4.1.2.

Schedule of the Second Session

The schedule of the second session is presented in Table 2.
Table 2. Schedule of the Second Session

Time Activity Comments Roles
13:00- Introduction & | Presentation of the agenda of the second | Ekaterina — facilitator,
13:10 Recap workshop and a brief recap what was | Arielle — recorder, lan —
done at the first session. gatekeeper.
13:10- Model Presentation of the updated version of the | Ekaterina — facilitator
13:40 Presentation model.  Clarification of uncertain | &modeler, Arielle —
elements and connections in the model | recorder, lan -
by asking questions to participants (i.e.: | gatekeeper.
What should be added to the model?
What elements & connection does not
make sense?).
13:40- Discussion & | Presentation of aggregated answers and | Ekaterina — facilitator&
14:00 Clarification of | clarification of ambiguous responses (i.e. | modeler,  Arielle -
Responses from | Do participants include the | recorder, lan —
Questionnaire communication delay in  reports | gatekeeper.
completion time? How to distinguish
complex & simple report requests?)
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Time Activity Comments Roles
14:00- Data Incorporation of questionnaire results | Ekaterina — facilitator&
14:20 Incorporation into the model; presentation of the | modeler, Arielle —
simulation results. recorder, lan -
gatekeeper.
14:20- Break Discussion of the process among the | -
14:35 modelling team.
14:35- Presentation of | Presentation and explanation of the data | Arielle — facilitator,
14:50 the data from | from “Service Now”. Data inconsistency | Ekaterina — recorder &
“Service Now” | provoked by the poor usage of the | modeler, lan —
tracking system was pointed out and | gatekeeper.
discussed.
14:50- Elicitation  of | To elicit the list of possible policy | Arielle — facilitator,
15:50 Policy Options | options was used Nominal Group | Ekaterina — recorder &
Technique. Participants were asked to | modeler, lan —
write down on separate lists of paper | gatekeeper.
what do they think might solve the
problem. Afterwards, all ideas were
placed on the whiteboard and discussed.
Then they were divided into four
clusters.
15:30- Implementation | Discussion how the proposed policies | Arielle — facilitator,
15:50 of proposed | can be implemented in the model | Ekaterina — recorder &
policies into the | structure considering their potential costs | modeler, lan —
model and benefits. gatekeeper.
15:50- Wrapping up Wrapping up the results of the session & | Arielle — facilitator,
16:00 discussion what will be done at the final | Ekaterina — recorder,

workshop.

lan — gatekeeper.

4.2. Activities Undertaken During the Second Session

4.2.1.

Model Presented at the Second Workshop

The second session started with the presentation of the updated version of the model built

based on the outputs of the first workshop. To ease the explanation of the changes, white and orange

colors were used to portray the elements proposed by participants and the light blue color was used

for elements added to avoid unit inconsistency and make the model running. The orange color and
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dashed arrows were used to highlight links and variables that need to be further considered or
excluded from the model structure.

The updated version of the model will be explained brick by brick, starting from a simple
single stock construction presented in Figure 16. The stock of new report requests represents all
requests, that were obtained from clients but don't have an author yet. It has the inflow RR creation
rate representing how many reports’ requests are gotten per a week and outflow RR assignment rate
showing the process of reports' allocation.

I@creation RR

rate assignment rate
o A New report = S
requests

Reports created |Reports created
via Service Now via helpdesk

Phone & Email
requests

Figure 16. RR Creation Rate
Report request creation rate is determined as the sum of report request created via “Service
Now”, via email and phone and via Helpdesk. It turned out that the reports created via Helpdesk
should not be count separately, because they go into requests created via “Service Now” and phone
& email requests.

Submission
date for reports

Q /—\
Due date ' RR completion

for reports RR rate
assignment rate (clinical&financial)
&¥ ~ Report requests ,
v in process O D

Figure 17. RR Assignment Rate
On the first workshop, it was proposed to consider the effect of due and submission dates?on
RR assignment rate. But stock concept assumes perfect mixing of its elements, thus all reports and
their deadlines are equal. For that reason, another tasks allocation rule was used. The model assumes
that after the completion of a report/ or a bunch of reports follows by choosing a new task/ tasks.

Hence, RR assignment rate is equal to RR completion rate.

2 |n the model, they are connected to the assignment rate by dashed lines and highlighted by the orange color. That
means that they require further elaboration and might be implemented in the model later (but not necessarily).
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RR completion
rate

(clinical&financial)
~] Report requests ==

INn process

writers

Actual Productivity

RR completion rate depends on how many

> > writers are available for report writing and their

L productivity. For simplicity, (it’s assumed that all
Report

report writers have equal productivity. The final

(reports/writers/weeks) model will include the learning curve for new

Figure 18. RR Completion Rate writers.

Productivity is determined by the time available

for report writing and time to complete reports.

instance, if 30 hours are available per week on report
writing and the completion of a single report request ~ "#Ports Win
takes 15 hours, two reports can be completed per week.

Also, it’s planned to consider the effect of

desired productivity on the actual productivity. It might

be introduced later along with policy options.

Desired productivity Y

Time spent (reports/writer/week)

on other work . .
Time available for

Time for reports writing
answering
questions

Time available
per week
Time spent on

DB upgrades

Time to complete
reports

Figure 20. Time Available for Report Writing
Time to complete reports might depend on
the complexity of database, the complexity of
reports and efforts to switch tasks. Also, a learning
curve might take place. Their incorporation into the

model needs further elaboration.

@) Report

Desired productivi
P b Q\ writers

For (reports/writer/week)

Actual Productivity
(reports/writers/weeks)

Time available for

Time to complete
reports

Figure 19. Actual Productivity

In addition to report writing, there are
plenty of other things to do, from answering
questions to upgrades and maintenance of the
database. Hence, it needs to be subtracted from
the time available per week to get the time

available for report writing.

avi |
/ Time to complete | 0 Mental effort
reports & to switch tasks
Complexity ‘
of database”” © Complexity @
(2 of reports ¢

Figure 21. Time to Complete Reports

When reports are completed, they are sent to the customers for revision. Usually, it takes about

a week to get a response, which is represented by the communication delay. (/A client might either

accept a report or ask for some corrections. The probability of acceptance determines acceptance and

rejection rates.
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or reports RR

T~ R Ccurnpieuourn

rate RR acceptance

assignment rate
o=

(clinical&financial)

/

Actual Productivity
(reports/writers/weeks)

Reports waiting
an answer

Report requests
in process

1

AvaVA

Number of
other tasks

O Report
writers

Desired productivity O

Time spenl b (reports/writer/week)

on other work

“~Time available for =
reports writing ——

Time for
answering O——

questions o/ #'I
Ti ilabl )/
IT)Zra\.:ZIeak < Time to complete | - © Men_talheffor;:t
o= to switch tasks
Time spent on reports -7 AR
DB upgrades Complexity -7

O complexity
of reports

of database "~
O RR rejection
rate

Acceptance
fraction

Figure 22. Acceptance and Rejection of Report Requests

Een

In turn,

acceptance fraction
O CDmIT‘ unication/

: delay depends on the
clarity of
Accéptan e requirements.  The
e fraction higher quality of
Effect of clarity of _

requirements on AF requirements  the

Clarity of
reauirements
Figure 23. Effect of Clarity of Requwements on Acceptance Fraction

higher probability of

u Ly 07 1agarsrenits

reports' acceptance.

Nevertheless, it'shard to measure such a soft and subjective variable. For instance, if a report
writer has extensive experience in a specific field, he/she already knows what to put in a report no
matter how vague users’ needs are. Also, it's challenging to aggregate. (Thus, it was decided to
exclude clarity of requirements from the scope of the project. However, this is a good direction for

RR obsoletion further model development.

rate

3R acceptance
rate

Number of When reports are accepted by
completed reports . .
customers, they come into the pile of
Jzps completed reports. Usually, they have certain
usagetlme

. i lifespan, that is driven by data obsoletion and
Figure 24. RR Obsoletion Rate

workforce changes. It was agreed that the

lifespan is around two or three years.

39


u335146
Markering

u335146
Markering

u335146
Markering


Hence, only currently used reports will be fixed after the database upgrade. The value for

fixing reports per the EPIC update was obtained based on the questionnaire.
Submission
date for reports
Due date n
; e RR completio
R ?;?:“U” for reports asmg"ipe‘nt rate rae - _RR acceptance RR obsoletion
: clinical&financia Reporis waitin i
| New report 3? ts | b .| ananswer . rae Number of by
< "L from customers completed reports
9 Q _
Reports created  Reports created Reports'
via Seryice Mow _ via helpdesk other tasks Desired productity g O Report @ usage lime
| : P —— writers
' Phone & Email / Time spent reportshwriiereek =
requests 3 on other work .
. Time available for
Time for reports writing
ol answering O
"Method of report questions

request (i.e . call)” Time available

perwesk (O
Time spent on

Time to complete
reports

@ Mental effort
to switch tasks

DB upgrades Complexity
of database @ Complexity
@ RRrejection of reports
rate
5‘ ~yCommunication
~ delay
S
DB upgrade rate O‘.'-‘\ccepiance
fraction
Effect of darity of
Reports' fixes requirements on AF @

Clarity of
requirements

per DB upgrade

RR Maintenance rate

Figure 25. RR Maintenance Rate

However, reports that need to be fixed typically skip the revision process. Thus, in the final

version of the model broken reports will go to a different pile than new reports. This was fixed in the

final model.

o4 O

S

DB upgrade rate

In addition, EPIC upgrades

o also need to be implemented in all

Tt

Upgrades'
Implementation rate

Implemeniation
delay

Figure 26. Database Upgrades
The time spent on database
upgrades should be excluded from the
time available on report writing. The
time spent on a single DB upgrade was
chosen based on the assumption that

some spend more time due to immediate

related systems. Usually, it doesn't
happen immediately, but with a

certain delay that might be around 3

- 4 months.
Time spent on reporns #
DB upgr Complexity
of database
Time foraDB @ RR rejection
upgrade f ;_
/ .

DB upgrade rate

participation in the implementation
process and others only read release

notes.

O >
Upgrades’
Implementation rate o
m plementiation
delay

Figure 27. Time Spent on Database Upgrades
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T|'|;§rar'lae|'laitle . Time to complete © Mental sffort Also, there might be
TeEn o reports e switch tasks :
Time spentcnp eports i o swenis a link between the number
DB upgrades Complexity
® of database © Complesxity of Nova notes and database
rejection of reports .
Time for a DB @ =R s complexity. It may be
upgrade . .
‘3.\ further elaborated in the
== future, but not necessarily,

o

oo DB upgrade rate
Nova =
Motes b

s 'S
Upgrades’
Implementation rate 0] @ Reporis’ fixes
mplementation
delay -

per DB upgrade

since the effect of upgrades

is already taken into

consideration in multiple

ways.

Figure 28. Effect of Upgrades on Database Complexity

-~ SubmissiorOpen report requests
date for reports

/
- / Due date ™~ RR completion
crfallon for reports 7 RR rate
r;a_‘e v assignment rate (clinical&financial)
New report Report requests =

S

requests In process

A%

Reports created  Reports created

Number of
other tasks

A
via Ser\f\ce Now via he\gdesk Desirad productivity ® Q iﬁ?:r;l
\  Phone & Email / Time spent 4~ (reports/writer/iweek)
on other work ™

Actual Productivity
(reports/writers/weeks)

requests ¢
i s Time available for

Time for reports writing ——
answering O——— %/~
"Method of report questions .

request (i.e . call)" Time available

- - Mental effort
perweek (J

Time to complete !
to switch tasks

I

Time spent on o reports T
DB upgrades 'Q Complexity -~ -
@ of daiab_ase @ Complexity
Time for a DB @ RRrejection of reports

rate

upgrade =

RR acceptance RR obsoletion

Reports waiting

rate rate
B an answer 5 Number of § NS
L from customers. S completed reports

Reports’
usage time

— DB upgrade rate
- Nova 6 O
o4 U E= Notes

pg radés‘

Implementation rate""-o Reports' fixes
Implementation per DB upgrade
delay ‘R»

" ~yCommunication/
i delay
/

Jo.AccepIance
— fraction

Effect of clarity of
requirements on AF 7@

Clarity of
requirements

RR Maintenance rate

Figure 29. Model Presented at the Second Workshop

Despite some imperfections, the model presented at the second workshop represents key

features of the report request process pretty well. The further updates will take into consideration

comments and answers to the questionnaire. That will allow the gap between the model and reality

to be closed.

4.2.2. Questionnaire
The questionnaire was sent out to participants before th
some elements of the model.

ambiguity.

e second workshop in order to clarify

During the session, were refined some answers that provoked
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Below is provided aggregated responses of participants. Their influence on the further model

development is discussed after Table 3.

Table 3. Questionnaire

Questions

Units of Measure

Response

1.

How often do you put requests back
into the queue due to unclear customer

requirements in the original ticket?

per week

0

How many report requests do you get
by phone that are NOT in “Service

Now”?

per week

How many report requests do you get
by email that are NOT in “Service

Now”?

per week

How much time on average is needed

to complete a simple report?

in days

How much time on average is needed

to complete a complex report?

in days

21

How long on average does it take to

get a reply from a customer?

in days

On average, how many times do you
have to revise a report before the

customer says it is finally done?

times

How much time on average is spent on
tasks other than report writing? (e.g.
Nova Notes, meetings, fielding

questions, testing, etc.)

per week

30 %

What is your estimate for how many
reports have to be fixed after a major

Epic upgrade?

per upgrade

100
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10. How can we quantify report| Points the data is| Who is customer.

complexity? (free text response) needing to come from. What was requested.
11. How can we quantify the impact of | N.A. Hours we spend on
Epic's increasing burden on your “User Web”

time? (free text response)

12. How can we quantify the clarity of | some function based on| Epic recommendation

requirements? (free text response) number of questions|that not reporting
needed to clarify the|analyst get contacted
requirements. And | first then they get down
number of revisions |to specification INIs
needed. (parameters for
searching/sorting in the
database) items and so

on.

The first question helped to clarify what is happening with the reports with unclear
requirements. Sometimes clients' needs turn out to be completely different than it seemed by the
initial task description. In this regard, was assumed that a report might change an author if it turns out
to lie in a different area of expertise. In the model, it would be reflected in splitting the flow of rejected
reports into two parts, one would go to the pile of unassigned report requests, and another - to the pile
of work in process. But based on the obtained answer, that none of the requests is put back into the
queue, it became clear that it's not the case.

Answers on the second and third questions showed that the number of informal report
requests is twice as much as the number of formal report requests. Also, the discussion during the
second workshop showed that it doesn't take so much time to complete the informal requests. For that
reason, it was decided to more radically split formal and informal requests and use different stock
and flow structures to represent them.

The fourth and fifth questions showed the importance of the right wording to avoid
ambiguity and data distortion: it was unclear whether this number should include the communication
delay. Fortunately, there was a chance to clarify the obtained answers during the workshop, and it
turned out that most authors have included communication delay in their answers for the average
report completion time. Finally, the group agreed that excluding communication delay, simple report
requests take around a day on completion and complex might take around 3 to 5 days. However, the

deliberations led to an uncertainty about what should be considered as simple and complex reports
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and how to measure their quantities. Thus, it was decided to use average fulfilment time for both
types of reports.

The answer to the sixth question helped to determine how long on average it takes to get a
response from customers. The obtained number was used to separate the time needed to complete a
report from time spent waiting for a customer’ response.

The seventh question showed thaticomplex reports might go through several revisions before
a customer accepts them. In some cases, a report might be simple, but a customer might be complex.
For instance, some customers submit many revision requests for minor changes such as changing the
font size or colors, that they can do on their own. For that reason, an attempt to explicitly model the

revision process was undertaken, that is presented in Figure 30.

Figure 30. Revision Process

This cumbersome structure doesn't provide deeper problem understanding, and for that reason
it was discarded. However, it helped to determine the acceptance fraction used in the model.

Due to the uncertainty of how much time is spent on report completion, the report completion
rate from “Service Now” was used, which is presented in Figure 11. It was corrected with the number
of report writers and the time spent on other tasks and preparation of informal report requests. With
the assumption that 30 percent of time available for report writing is spent on informal requests, the
average completion time is about 9 hours for both types of reports (excluding communication delay).

At first glance, the answer to the eighth question seemed reasonable. But when this number
is considered alongside the average time needed to complete a report and the report completion rate,
it became questionable. Either completion of formal reports on average takes less than nine hours or
some other tasks might be related to report completion. Thus, there is a need for sensitivity testing of

the model parameters. So far in the model, the share of time spent on other tasks is around 12 percent.
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The answer to the ninth question is relevant for the time when EPIC updates took place once
in two years. Recently EPIC has started to release updates more frequently - now they take place once
per quarter. Since the number was obtained based on the past experience of report writers when
upgrades didn't take place often, we can divide this number by eight since in two upcoming years
EPIC is planning to release eight minor updates instead of one major.

Deliberations on report complexity that took place during the discussion of the responses to
the tenth question showed that it is better to aggregate complex and simple reports together.

The idea to count time spent on “User Web”, the website with database manuals, that was
proposed in one of responses to the eleventh question makes sense, but it’s not clear if EPIC can
provide this data.

Deliberations on the twelfth question showed that clarity of requirements is hardly
measurable and might significantly differ. For that reason, this question was excluded from the model

boundaries.

4.2.3. Policy Options

process was developedand similar-optionswereclustered: Results are provided in Figure 31.

Figure 31. List of Key Policy Options

Afterwards, policies’ implementation into the model structure was discussed. Expected
positive and negative effects were considered, as is presented in Table 4. Conceptually similar

policies were grouped together (shown'as Blocks:in Table4).
Table 4. Policy Options and their Effects

Block | Block 11 Block 111 Block 1V
Ideas e Revisit e Segregation/S |e Team e Enable  better  reports
Customer eparation  of Happy searching (e.g. show output;
Hour
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Block | Block 11 Block 111 Block IV
request duties (i.e. “Buildin special ~ fields; purpose;
form; maintenance); e parameters);
e Market ->|e Segment e Training | e Completed reports database
End Users | reports => Share /Naming conventions;
Current Specialty Ideas; e Easier Updating (i.e. >
Dashboards; Trained e Team Parameters);
e Education Analysts; meetings; | ¢ Update & Enable Maximum
of End [e Hire more |e  Use other Usage (e.g. Parameters
Users; people; systems (Show, Hide));
o Self e Report triage (need e Smart reports.
Service. person. training).
Positive The smaller | Faster report | Reduce time | Completed reports ->
effects inflow of initial | completion rate | spent on | Completion rate
requests reports
Side e Once  per|e Switching e Increase |e Increase time spent
effects month tasks; time completing reports as you go
meeting — (¢ Budget; required (except for naming
for e Time to train on other conventions);
customers; new person; things;  |e Difficult to implement and
e Use EPIC |e Unlikely to|® Learning enforce.
training staff happen. curve.
*;
e Create an
online
resource.

From each cluster was chosen one policy option for the implementation in the model structure.

4.3. Work After
The model presented at the second workshop was further improved to close the gap between
the simulation results and reality. As well, four policy options proposed by participants were
implemented in the model structure, as presented in the following chapter. In addition, the key outputs
of the session were placed in the workbook for participants.
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Chapter 5.

Chapter 5.

Third Group Model Building Session

This chapter is devoted to describing the activities undertaken during the third GMB session.

5.1. Preparation of the Third GMB Session

The preparation of the final session took more time than the preparation of the previous

sessions, due to the major model upgrade that was needed to implement the policy options. The room

layout and role allocation stayed unchanged, as well as the 3-hour duration of the session. The main

changes took place in agenda and the purpose of the workshop.

5.1.1.

Purpose of the Third Session

The final workshop was focused on choosing the best course of action. To reach this aim were

compared simulation results for four policy options. In addition, was fulfilled an analysis of possible

impediments and side effects of their implementation.

5.1.2.

Schedule of the Third Session
The schedule of the third session is presented in Table 5.
Table 5. Schedule of the Third Session

Time Activity Comments Roles
10:00- Introduction & | Presentation of the agenda of the third | Ekaterina — facilitator &
10:10 Recap workshop and a brief recap what was | modeler, Arielle -
done at the second session. recorder, lan —
gatekeeper.
10:10- Model Presentation of the updated version of the | Ekaterina — facilitator &
10:35 Presentation explanatory model. modeler, Arielle -
recorder, lan -
gatekeeper.
10:35- Knowledge Explanation of the policy structure. | Ekaterina — facilitator &
11:00 Sharing Elicitation of the possible pros and cons | modeler,  Arielle —
that might take place during the | recorder, lan —
implementation of this policy option | gatekeeper.
using Nominal Group Technique.
11:00- Naming Explanation of the policy structure. | Ekaterina — facilitator &
11:20 Conventions Elicitation of the possible pros and cons | modeler,  Arielle -
that might take place during the | recorder, lan —
implementation of this policy option | gatekeeper.
using Nominal Group Technique.
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Time Activity Comments Roles
11:20- Break Discussion of the process among the | -
11:35 modelling team.
11:35- Customers’ Explanation of the policy structure. | Ekaterina — facilitator &
12:00 Educations Elicitation of the possible pros and cons | modeler,  Arielle —
that might take place during the | recorder, lan —
implementation of this policy option | gatekeeper.
using Nominal Group Technique.
12:00- Hiring More | Explanation of the policy structure. | Ekaterina—facilitator &
12:25 People Elicitation of the possible pros and cons | modeler,  Arielle  —
that might take place during the | recorder, lan —
implementation of this policy option | gatekeeper.
using Nominal Group Technique.
12:25- Comparison of |Simulation results for each policy option | Ekaterina — facilitator &
12:50 Policy Options | were shown to participants. They were | modeler, Arielle -
not shown before to avoid perception | recorder, lan —
distortion during elaboration of pros and | gatekeeper.
cons. Finally, policy options and their
implementation were discussed based on
the simulation results and possible side
effects.
12:50- Wrapping up Wrapping up the results of the session & | Ekaterina — facilitator &
13:00 project. modeler, Arielle -
recorder, lan -
gatekeeper.

5.2. Activities Undertaken During the Third Session

5.2.1.

Model Presented at the Third Workshop

Based on the questionnaire and discussion during the second workshop, the model has

undergone major changes that are highlighted in the blue color in Figure 32. Briefly, there are two

major alterations: 1) segregation of informal and formal report requests; 2) a separate stock for broken

reports since they are skipping revision.
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Figure 32. Model Presented at the Third Workshop
Since after the final workshop the model has undergone significant changes, the detailed
description of the model, policy options and simulation results will be provided in subsequent
chapters.
5.2.2. Analysis of Policy Options
Before presenting the simulation results, were undertaken an analysis of possible pros and

cons for each policy that is provided in Figure 33 and in Table 6.

Figure 33. Analysis of Policy Options

After the workshop pros and cons were digitalized and placed in Table 6. Some of them occur

multiple times, showing their high relevance and importance.
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Table 6. Analysis of Policy Options

Naming Customers’ Education Hiring More Knowledge
Conventions: People Sharing
Pros Making it easier Less requests coming to Less work; e Increase
to review/find us; Long term benefit knowledge
reports; Less frustration for the to workload; for team in
Makes ~ fixing customers; Quality hires a long
easier; Make them more would  increase term;
Tags; efficient; number of reports |e  Strengthen
Metadata; Communication  (will completed; the team;
Easier to find reduce time spend on it); Increase e Increase
existing reports; Helping  them  help completion rate; productivit
Less mess, less themselves cuts report Will  help the Y,
workforce (?); writer time (less team in the long |®