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1 Summary

Design of animal health surveillance systems, the use of correct and relevant statistical methods and
algorithms, and the evaluation of these surveillance systems, are tasks that are comprehensive regarding
competence, accessibility and efficiency.

Combining all these elements into one online web tool, designed to assist the users throughout all steps of
these processes by the use of decision pathways, examples and best practices, would lead to more
surveillance being performed, more cost effective use of resources and more accurate information being
generated.

The RISKSUR web tools are a one-stop web site for the complete design of animal health surveillance. The
web site is both a design tool in it self, but also a portal for accessing more in-depth insight into the field of
expertise of animal health surveillance through the use of wikis. The wikis serve a purpose of being the
knowledge information bank for the design and evaluation processes, but also serve as educational
platforms, as well as platforms for continuous updating of experiences, examples, methods and best
practices in this important field.

The RISKSUR web tools are assisting the user to take the right decision. They feature a user-friendly
interface, relevant information presented in an understandable format, logical design processes and
relevant examples. The first complete presentation of the web tool produced very positive feedback.

The tool guides the user through the design process by only showing the relevant information regarding the
current choices. At the same time the user can access additional yet relevant research work and guidance
in the wikis.

As the web tool (including the wikis) fill up with more and more surveillance designs, evaluation protocols,
examples and best practices, designing animal health surveillance systems and evaluating these will
become more and more efficient.

We encourage you to try it out.

2 Objectives

The main objective of WP6 was to translate the frameworks, methodologies and algorithms developed
under WPs 1 to 5 into a practical and accessible web-based decision support tool enabling decision makers,
industry and the broader scientific community to take advantage of the research outcomes.

The objectives of this work package were to:

a) Develop low-level functions implementing the analytical methodologies generated in this research,
to allow others to use them simply and correctly to plan, design, implement, analyse and evaluate
risk-based surveillance systems. Covered in deliverable D6.24.

b) Develop a user friendly web-based decision support tool that guides through the different
components of the evaluation and decision support frameworks linking in the tools including low-
level functions relevant at each step of the process. Covered in this deliverable report.

c) Explore the value of implementing selected tools on mobile devices including use of cloud
computing services. Covered in deliverable D6.26
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2.1 Tasks in WP6

2.1.1 Task 6.1 Statistical software package

Task description: Develop a statistical software package encapsulating functions for design of surveillance
systems, in particular involving risk-based sampling.

This task was completed and reported as deliverable D6.24, hence no description in this report.

2.1.2 Task 6.2 Development of user-friendly accessible web-based decision support tool

Task description: Development of user-friendly accessible web-based decision support tool implementing
methodologies for design and evaluation of surveillance systems (with specific reference to risk-based
systems) The frameworks and tools developed as part of RISKSUR will be integrated into a web-based
decision support system that guides users through the various steps in the design of a risk-based
surveillance system. The utility of the software tools will be evaluated by involving end users during the
development process.

2.1.2.1 Task6.2.1 Implement web-based decision support tool

Task description: The evaluation and surveillance design frameworks will be converted into a series of
decision trees which will be linked to appropriate methods and tools that can be used to perform relevant
tasks. In this way, R functions developed in Task 1, or groups of them, will also be made readily accessible
to end users. For these analytical components, the interface will gather the required parameters, and
present useful output, including not only statistical values, but, where applicable, graphical output as well.
These tools will be developed using an existing proven framework for the web-based delivery of
epidemiological software (EpiTools), making development more rapid, and giving users access to a wide
range of other complementary epidemiological calculators. The web-based surveillance decision support
tool will be made available through a dedicated European portal. Arrangements will be made to ensure that
these tools are sustainably hosted and continue to be available after the completion of the project. The
utility will be assessed by consultation and training sessions with end users to be organised under WP7.

2.1.2.2 Task 6.2.2 Develop on-line documentation

Task description: Documentation, including worked best practice guidelines developed under WPs 2-5
together with examples and tutorials, will be developed and integrated into the web system to ease users
understanding of how to use the tools. Initial draft documentation prepared by WP leaders for WP 2, 3, 4
and 5. Edited and standardised by WP6 leader. Implemented in web system by TT and AC under RVC.

2.1.2.3 Task 6.2.3 Implement a multi-lingual interface translated into the main EU languages

Task description: To further enhance access to the surveillance decision support tool, a multi-lingual
interface for the web-based system will be developed. A multi-lingual programming interface with
UNICODE was used. Dialogue boxes and inputs will be provided as there are different word lengths in
several languages. This will allow ready access by scientists across the EU. The system will initially be
translated into four of the major languages represented by consortium members, but the translation files
will be made available for user-based translation into further languages as may proof necessary.

2.1.3 Task 6.3 Mobile and cloud computing tool development

Task description: To further enhance access to the required tools, this task will explore the value of making
specific tools available to users with mobile devices and allow centralised computing and data storage via
cloud services. This task is reported on in Deliverable D6.26.
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3 Description of the web based decision tool

This section addresses the actual deliveries according to the corresponding tasks in WP6. As the actual
deliverable is an online web tool, an overview of the system components is described here, supplemented
by screenshots for visualisation. For actual reference one should log on to the system. (Anyone can register
as a user).

The system is currently (until mid November 2015) available through this link: RISKSUR WebTool
(https://stage.tracetracker.com/risksur/site/login). After transition to the hosting partner (FLI) the system
will be available through this link: www.webtools.fp7-risksur.eu

3.1 Development of user-friendly web-based decision support tool.

The system consists of five parts (Figure 2-1):
1. Atool for designing surveillance systems.
A tool for designing components within a surveillance system.
A tool for evaluation of a surveillance system.
A tool for statistic methods to be utilized in a surveillance system.
Administrative tools for the complete package.

RISKsyr

vk wnN

m Surveillance System  Design Tool Evaluation Tool Statistical Tools  Admin »

Figure 3-1 RISKSUR main menu

There are three major attributes for the decision support tool:
1. The functionality of the tool includes design and evaluation of surveillance systems.
2. The tool has to be easy to use for all user groups.
3. The use cases and documentation has to be informative, supportive and encourage the user in his
work.

3.2 Designing Surveillance System

The surveillance system is necessary for both the Design and the Evaluation tool. The user can design a new
surveillance system or choose an existing one. The chosen system will always be shown as active in the
uppermost right corner of the screen.

In designing a new surveillance system, the user is guided through a pathway of valid choices, making it
ease to design the system.(Figure 3-2)
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Figure 3-2 Pathway for designing surveillance system

The specific parts of the surveillance system are:
e Describing the hazard (disease) to be addressed,
o The objective of the surveillance,
e The geographical area to be covered,
e The susceptible population (the species),

RISKSyR

e The risk characteristics associated with the above. The risk factors can be described on different
levels, like population level, herd level or animal level. An example of population level risk factors is

shown in (Figure 3-3),

e Any other considerations associated with the surveillance system.

—Population level risk factors

Geographical factors

Specify risk factor Associated with risk of
Introduction
. Infection
Animal movement 3
Detection
Consequences

Figure 3-3 Population risk factors

Please visit the RISKSUR wiki for a complete description and guidance of the design of surveillance systems.

(http://surveillance-design-framework.wikispaces.com/1-Surveillance+system)

3.3 Design Tool

After designing the surveillance system, components making up the surveillance system are to be defined.
A component is a single surveillance activity used to investigate the occurrence of one or more hazards.
Several components make up a surveillance system or a surveillance portfolio depending on whether the

occurrence of one or more hazards is investigated.

The user can choose existing components by picking one to edit in the list (Figure 3-4), or make (add) new

ones.
Target Target Geographical Data Study Type of Type of
+ Name Species | Sector | Area Collection o I S Edit
s s ¢ Covered ¢ Point v Type IEdIcalor o;ollechd
N At the source .

Active - Continuous Blood /

survelllance  Wild boar Al g”l‘":"a’;d' ‘"fa"r‘]":t"‘: data ':”:‘D?dy Serum / ;

in wild boar alatinate E'ni) abitat, collection etection Plasma

, At the source y

Passive . Tissue

survelllance  Wid boar Al Palainale o rabit,  suvelance detecion PO -

in wild boar o) h ! mortem)

pigs Plgs Al dsdf Abattair Survey s:::;?:r:‘ Ear notch -

Figure 3-4 List of surveillance components
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When creating new components, the user enters information about the component (Figure 3-5). “Mouse-
over” functionality is implemented to inform the user about the meaning of the specific cell, as well as drop
down lists for choosing one of the predefined values (Figure 2-6).

Component Target Target Geographical Data Collection Stud o Type of disease ::s: ::f
Name * Species *  Sector* Area Covered* Point* y Typ indicator * P .
collected
. . Select one v Select... - Selectone  ~ Select... ~

Figure 3-5 Create component

A complete list of all components with all its characteristics and values can be viewed on screen, printed or
exported in PDF, CSV or Excel format (Figure 3-7).

Name Value Data Collection
Point *
‘ Survelllance System
Surveillance system CSF wild boar Select one .
Hazard name Classical swine fever | Q b
Surveillance objective Early detection
! Y At the source
‘ Active survelllance in wild boar (farm, wild life
habitat, etc)
Component name Active surveillance in wild boar Abattoir
Target Species Wild boar Coordination centre
Target Sector All Artificial
Geographical Area Covered Rhineland-Palatinate insemination centre
Data Collection Point Atthe source (farm, wild life habitat, etc) Rendering plants
Study Type Continuous data collection g'sg:a?jg?
Type of disease indicator Antibody detection Markets
Type of sample collected Blood / Serum / Plasma

Figure 3-6 Drop

Figure 3-7 Report of surveillance components -
down list

Please visit the RISKSUR wiki for a complete description and guidance of the design of surveillance
components. (http://surveillance-design-framework.wikispaces.com/2-Surveillance+components)

3.4 Evaluation tool (EVA tool)

The evaluation tool is a decision making tool for the design of evaluation protocols, by considering
guestions such as:

e Why do | need/want to evaluate my system?

e What should | assess?

e How can | do the evaluation?

The EVA tool allows you to design an appropriate evaluation for your situation, but it is not a tool for
actually carrying out an evaluation.

The EVA tool takes you through a four step process:
1. Describe the evaluation context
2. Select the evaluation question
3. Select the evaluation method
4. Review summary of evaluation protocol

The EVA tool, together with the RISKSUR wiki, offer a deep introduction into and description of the various
aspects of evaluation of (animal health) surveillance systems.

Page 7 of 14


https://surveillance-design-framework.wikispaces.com/2-Surveillance+components
http://surveillance-design-framework.wikispaces.com/2-Surveillance+components

RISKSyR

3.4.1 Evaluation context

The user can create a new evaluation context or choose to select or edit an existing one. A list of existing

evaluation contexts is presented (Figure 3-8).

« Evaluation name ¢ Surveillance System % Evaluation Question

Assess whether one or more surveillance
ASF surveillance in Poland CSF wild boar component(s) is/are capable of meeting a
technical effectiveness target

Assess the costs and effectiveness of
surveillance compaonents (out of two or
CSF in wild boar CSF wild boar more) to determine which achieves a
defined effectiveness target at least cost,
the effectiveness needs to be determined

Figure 3-8 Existing evaluation contexts

3.4.2 Evaluation question

To create the evaluation question the user is guided through a pathway assisting the user in his choices
(Figure 3-9). The choices the users have made for each step are shown on the right side of the screen. The
user always has the option of going back and making adjustments or seeking more clarification through

accessing the wiki (the question mark box).

?

What do you want to evaluate?

D Evaluate the effectiveness of the system
To evaluate the strengths and weaknesses of the structure, function and processes of the

. Assess whether one or more
urveillance component(s) is/are
apable of meeting a technical
ffectiveness target
: Evaluate a surveillance

ystem

system
Back Next

: Are you aiming to evaluate or
o re-design surveillance to
improve its performance?

. To evaluate the system

: Are you aiming to evaluate or
o re-design surveillance to
improve its performance?

: To evaluate the system

Figure 3-9 Evaluation question pathway

3.4.3 Evaluation method

Upon selecting the evaluation method, the user is presented with both an evaluation summary as well as a
list of evaluation attributes that are thought to be relevant for the particular evaluation question and
surveillance objective (Figure 3-10). The user can select multiple attributes. The next step will then be to
choose or create the assessment methods for each attribute, and finally, if applicable, an economic analysis

technique.
Attribute Name & Attribute Description AAttﬂbUt& Relevance
N & Type b

The extent to which a prevalence estimate produced by the surveillance system

Bias deviates from the true prevalence value. Bias is reduced as representativeness  Effectiveness High
is increased.
Timeliness is usually defined as the time between any two defined steps in a
surveillance system, the time points chosen are likely to vary depending on the

Timeliness purpose of the surveillance activity. For planning purposes timeliness can also Effectiveness High
be defined as whether surveillance detects changes in time for risk mitigation
measures to reduce the likelihood of further spread.
Refers to the proportion of the target population that is included in the

Coverage surveillance activity when using risk-based approaches coverage refers to the Effectiveness High

proportion of the selected populations included.

Figure 3-10 Relevant evaluation attributes
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3.4.4 Summary of evaluation protocol

When all steps are conducted a summary page containing all info is presented, which can be printed or
exported (PDF, CSV, Excel). In addition, some advice is presented on how to perform the evaluation and
how to report on evaluation results.

3.5 Statistical tool (EpiTools)

As a central component in the RISKSUR web-based decision support tool package, the statistical tool is
accessible through a main menu link. The functionality of the tool itself is described in the RISKSUR
deliverable D6.24. (RISKSUR D6.24)

3.6 Administrative tools

There is a set of administrative tools accessible for administering for example E
users, user questions, user options (elements in drop down lists) and user

pathways (Figure 3-11Figure 3-11 Admin menu).

Manage Goals
Manage Select Options
Manage Users
Figure 3-11 Admin menu Manage Component Forms
Manage Attributes

Manage Evaluation Tool

Manage Surveillance Tool

3.6.1 Manage Goals

Here the administrator can create, edit or delete surveillance objectives.

3.6.2 Manage Select Options

Here the administrator can create, edit or delete user options in drop down lists. There is a specific section
for each of the Surveillance System, Design Tool and EVA Tool.

3.6.3 Manage Users

Here the administrator can create, edit or delete users. A specific role can be assigned to each user. Users
can register themselves by accessing the “register” link on the RISKSUR web site. Users are asked for
entering a username, an email address and a password. In case of forgotten password, the user can request
a new password, upon which an email-link for resetting the password is sent to the user (Figure 2-12).

Username *
Username
Password Emall *
Remember me next time Password * Email *
Login Re-Type Password *
Forgot your Password
Register Reset Password
Regjster

Figure 3-12 Login page, user registration, reset password

3.6.4 Manage Components Form

Here the administrator can create, edit or delete form elements in the Design Tool.

3.6.5 Manage Attributes

Here the administrator can create, edit or delete evaluation attributes, as well as relations between
attribute and the assessment methods.
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3.6.6 Manage Evaluation Tool

Here the administrator can create, edit or delete all elements in the EVA Tool. This covers the management
of the:
e Evaluation context form
e Evaluation questions
e Evaluation attribute relevance
Evaluation assessment methods
Economic evaluation methods
Evaluation method & question link
Economic analysis techniques

3.6.7 Manage Surveillance Tool

Here the administrator can create, edit or delete all elements in the EVA Tool. This covers the management
of the wizard (pathway) and the drop down options.

3.7 Online documentation

The online documentation is implemented in the system at several levels. There are some overlaps
between the different levels, mainly to assist users in the use of the online tools. This section describes how
the documentation is implemented, both to ease the use of the tools and to support clarification,
consideration and understanding of the decisions the tools are supposed to support.

3.7.1 Ease of use

Ease of use has been a prioritized task in the development. Several techniques (functionality and
implementation) are used to ensure a user friendly interface.

3.7.1.1 Wizards

Both in the Surveillance tool and EVA tool the user is guided through the application by the use of wizards
(follow a pathway). The wizards ensure that only relevant information is presented to the user.

3.7.1.2 Mouse-over

Mouse-over is a technique that allows explaining specific cells in the application. When the mouse pointer
is moved to a cell, an information box gives guidance for that particular cell.

3.7.1.3 Context dependent information

Throughout the whole web tool the user is presented with information about how to use the tools,
explanation of the context and a summary of steps already performed. The different pages are quite
information rich in order to guide the user to perform the best decisions possible.

3.7.2 Examples, tutorials and best practice guidelines

Two wikis were created for the design framework and for the evaluation framework. These wikis are
independent of the web tool, but are accessible through hyperlinks throughout the application. The wikis
will be updated continuously as new examples and use cases become available.

Best practice guidelines are also implemented in the web tool as descriptions of questions, attributes,
assessments and methods (especially in the EVA Tool).
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3.8 Multi-lingual interface

The web tool has implemented a multi-lingual support through translation files. At the present moment a
French language version is under implementation. The support of other languages is a relatively straight
forward task, adapted through a language file.

However, as most of the examples, tutorials and best practice guidelines resides in the English language in
the wikis, and the wikis are integrated in the web tool (as part of the online documentation), language
inconsistencies could occur when the user accesses the wikis.

4 The development process

4.1 Timing

The structure of the project was sequential, where the actual web development came late in the project.
This made the development process vulnerable for delays in earlier deliveries that the development
process depends on. In this project there were delays in early deliveries, but this was compensated by
intensifying the latest stage of the development.

4.2 Architectural design

Architectural design built on standards for information handling, process design and communication, can
make system development very efficient. Standards for process design, information exchange etc. often
offer good guidelines both regarding information elements, structure of information flow, data modelling
and user acceptance. Such standards are often the common denominator across industries and widely
adopted. One such portfolio of standards is accessible through GS1 (an organization that owns the barcode
specifications used in global trade).

4.3 Prototyping by Excel

Microsoft Excel was used for prototyping the Design Tool. Despite the lack of proper architectural design
including a data model, the Excel prototyping was very helpful for the development process. Excel is an
excellent tool for prototyping as many users know Excel and are capable of designing both the desired
functionality and the graphical appearance. A functional and visual prototype are very valuable in
development projects, as it both puts the users need in focus and at the same time creates a fundament for
bridging the gap between the user and the developer; few users understand coding and few developers
understand the expert field of the user.

4.4 Application Life Cycle Management

Every application has its life cycle. These processes are normally:
e Requirements management (covered in the project)
e Software architecture management (covered in the project)
e Application development (covered in the project)
e Application management
e Change management
e Incident management
e Release management
e Service and support management

As many of these life cycle elements take place after the development phase, a funding for these elements
will need to be addressed. This could be achieved by different business models like a subscription fee for
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advanced users or corporations, by implementing a freemium model (free basis, pay for more functions) or
by adding other value adding payable services.

Regarding the RISKSUR online web tools, they will be hosted by FLI, whereas the remaining stages in the
lifecycle will be handled by the developer, financed by the consortium for the first 12 months after the
project end. This will ensure proper bug-fixing, changing or adding new functionality and user support.

4.5 Web-team

Throughout the development period, a dedicated web-team has been performing several critical tasks,
amongst:

e Ensuring that all essential functions are transferred from the WPs 1-5.

e Ensuring that all design aspects from the Excel prototype are transferred.

e Acting as QA for ensuring user-friendliness.

e Acting as a test team for all above issues.

The team has established a good communication with development, both regarding documentation,
feedback on development and releases and through frequent web-meetings. The team, representing both
the design framework and the evaluation framework, was crucial for the intense development period from
month 32-36 in the project.

4.6 Rapid releases

Both in order to utilize the web-team and to ensure proper progress of development, short sprints were
chosen, mainly weekly. The downside of such frequent development and release cycle is that the test
regime was less prioritized. The upside is, however, that feedback on development becomes very close and
direct. For the last period of the project this has been a necessity.

4.7 Testregime

In this project, the normal test regime has been prioritized down in order to speed up the delivery process.
This might have increased the risk for unnoticed bugs in the application or in the operating environment.
However, the intense user testing probably compensated for some of this higher risk as this testing
represented a more holistic approach.
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5 Discussion and conclusion

The main objective of this work package was to create a practical and accessible web-based tool that would
let decision makers, industry actors and other scientists take advantage of the research outcomes from
work package 1 to 5.

The tools are, as of the time when this report is written, not yet accessible for the broad user community,
so in order to decide whether this objective is fulfilled or not, we would let the feedback from the
presentations on the final RISKSUR project meeting indicate the status:

e The web tool is very easy.

e The process (pathway) is very useful, even experts learn from it.

e It forces you to think.

e Good to have this level of info (much and relevant information in a structured presentation).
e The EVAtool is the real value add of the RISKSUR project.

e The design tool is easy to use an implement into surveillance activities.

e The tools (including the frameworks) gives tangible results.

e The tools reduce the gap between what users expects and what they get.

e The tools also detect non-optimal (inefficient) surveillance systems.

e The web tools, including the wikis, is an easy to use guidance that is very helpful.

The major takeaway from the feedback is that the web-based tools have fulfilled the main objective of the
work package.

The tool is very easy to use and guides the user through the process by only showing the relevant
information regarding the current choices. At the same time the user can access additional yet relevant
research work and guidance in the wikis.

As the web tool (including the wikis) fill up with more and more surveillance designs, evaluation protocols,
examples and best practices, designing surveillance systems and evaluation protocols will become more
and more efficient.

Implementing both surveillance design, evaluation protocols and statistical packages, in one web-site,
structured and user friendly for users is a comprehensive task, as these three fields of expertise are neither
easily accessible nor common knowledge.

Our conclusion is that the implementation of the web tools has proven that this was achievable.
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7 Annex - Methods used for development

This chapter describes in short the development methodologies used by TT during the project.

7.1 SCRUM and Kanban

SCRUM is an iterative and incremental agile methodology. The method encourages close collaboration
between team members and focuses on quick deliveries that responds to emerging requirements. In TT
SCRUM is implemented through a web tool from Atlassian (JIRA). Kanban (order size of 1) is used to ensure
tasks are handled in a prioritized manner, and that there’s as little inefficient time in development as
possible. Kanban is one method of organizing work tasks within SCRUM.

7.2 Short sprints

Development has been organized in very short sprints, mainly on a weekly basis. This rapid development is
made possible by breaking down the work into small achievable tasks, in combination with frequent user
feedback.

7.3 Prototyping
“One picture says more than thousand words”. This also accounts for visual prototypes, enriched with the
required functionality. Excel was used for prototyping.

7.4 \User testing

User involvement is often a critical task in software development. In the project people from other WPs
have acted as users in the testing of the application. They were users that both know the mission of the
tool and have a clear view of how the tool should meet that mission.

7.5 Testregime

TT has both an environment consisting of applications and databases in different stages to support the
development and testing regimes, and a test regime that consists of developer’s test, functionality test,
operating test, systems test and finally users test. Parts of this regime have been utilized in the
development process.

7.6 Description of the development environment

This is the components used during the latest stage of development of the on-line web-tool (Figure 7 1).

RISKSUR Epitools

Ubuntu 14.04 Ubuntu 14.04
Apache 2.4.7 Apache 2.4.7

MySQL 5.4.44 MySQL 5.4.44

PHP 5.5.9 PHP 5.5.9
libapache2-mod-php5 libapache2-mod-php5
php5-json php5-json

php5-apcu php5-apcu

php-http php-http

php-pear php-pear

php5-intl php5-intl

php-bcmath php-bcmath
php5-mcerypt php5-mcrypt

pecl / propro pecl / propro

pecl / raphf pecl / raphf

pecl_http pecl_http

A Good IDE such as PHPStorm, NetBeans or Eclipse A Good IDE such as PHPStorm, NetBeans or Eclipse

A Good MySQL client such as Workbench, phpmyadmin or SQLy A Good MySQL client such as Workbench, phpmyadmin or SQLyog

Other requirements

Figure 7-1 Components in the web tool solution
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