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1 Scope of the document

Transport hubs need to be prepared for various types of hazards that can have major
impacts on the transportation system and beyond. The PANDHUB project addresses
incidents in transport hubs involving high threat infectious disease pathogens.

The impact of an incident involving a high threat pathogen depends on the original cause of
the event. In addition to transportation systems, a naturally-occurring pandemic will affect
other essential community services, critical infrastructures and key essential areas such as
health, defence, law and order, finance, telecommunications, energy, food and water. The
effects of an intentional, man-made incident depend on the capabilities of the perpetrator, the
agent and the dispersion method used.

One of the tasks of work package 4 (WP4), is to provide tools to respond to such incidents.
These tools include data -collection, -management and -analysis tools to record critical data,
from first response and contact tracing of the potentially exposed to in-depth epidemiological
investigation. They aim to facilitate rapid data sharing and analysis within and between
multiple countries.

This document aims, firstly, to describe the data collection- and analysis -tools requirements
when a public health event is declared in a transport hub, and secondly, to describe the tools
that the PANDHUB project will develop or select to answer these needs.

During the specification phase, PANDHUB project partners Department of Health (DH) and
Assistance Publique i Hopitaux de Paris (APHP) agreed that the contact tracing tools and
the epidemiological investigation tools could not be decoupled. Consequently, this document
addresses contact tracing tools and epidemiological investigation tools as a whole, merging
deliverables 4.1 and 4.2 together.

2 Data collection tools

2.1 User needs
2.1.1 Methodology

The specification phase for the data collection tools lasted 6 months. During this period,
emails were exchanged and several meetings took place between MEDES, DH and APHP:
two online meetings and one dedicated physical meeting, in Paris. During this period, the
functionality requirements of the Information System (IS) were defined. The conclusions of
this work were presented and discussed with all the PANDHUB partners during the 2"
consortium meeting that took place in London, March 2015.

The following sections summarise user requirements:

2.1.2 Current situation
Health authorities have many protocols in place to respond to many types of events. They
define the organisations and staff required in the response, the equipment required, as well
as the chain of command and the corresponding communication flows that have to be put in

place.

In France, for example, defining these protocols is the role of the COREB network
(Coordination and management of epidemiological risks). This network defines standardised
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procedures in order to detect the patients, to protect the hospital personnel, to manage the
patients (sent to the correct organisation) and to alert authorities.

Health authorities have data collection ICT tools to support these protocols. These tools aim
to assess the situation, by recording, for example, the number of individuals affected, the
health status of the individuals, and the status of the human- and equipment- resources
involved.

This is the aim of the CERVEAU (CEntre R@®gi onal

regional information platform set-up by APHP in France.

On a daily basis, this platform aims to:
1 Monitor activity within the emergency wards
1 Monitor availability of intensive care beds
1 Conduct epidemiological surveillance
9 Conduct surveillance on health events

During a crisis, it additionally aims to:
1 Manage hospital resources
9 Monitor crisis tools
9 Provide information to the crisis centre
1 Follow-up hospitalised victims

These tools include those for epidemiological surveillance. However this platform is not a
sufficient data collection system for epidemiological investigation and contact tracing during
an emergency.

The experience of the Department of Health with data collection and data management
during Ebola screening in 2014 also highlights the need for a pre-existing electronic data
collection system in the face of a public health emergency.

During this emergency, screening of potentially exposed individuals was put in place in the
UK airports and Eurostar over a short period of time. Since no electronic system was
available, screening data were collected via paper forms. These paper forms were regularly
updated (seven versions) and for each version, new paper forms had to be printed off and
sent to the screening teams. After each screening session, a lot of time was required to
transcribe the data into an electronic system for data analysis.

Annex 1 presents the questionnaire that the Department of Health used during the Ebola
screening in 2014. This is the type of form that the PANDHUB system should be able to
manage and to convert into an easy to use electronic questionnaire.

2.1.3 Needs

2.1.3.1 Functional needs

Following the 2014 Ebola crisis, DH expressed the desire to have a system that could quickly
create a bespoke electronic system to collect the screening data. Additionally, a system with
a mobile application for data collection would enable direct data entry at the screening sites.
By avoiding the data processing time required to transcribe data from paper into a database,
and/or fax or email essential information to incident investigators, data would immediately be
available for analysis. Such a system would also enable questionnaires to be revised during
the course of an emergency and made immediately available for download and use.

There is also a need for the mode of questionnaire to be flexible. A web application and a
mobile application would cover both fixed and mobile situations. In addition, the option to

A~

print a paper questionnaire could be useful if, for example, the userc a n 6 t  thelir phong.e
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Guaranteed security of data access, data storage and data transmission is also an important
requirement, as too is the need for the system to give data access to different types of users
at different times during an emergency.

2.1.3.2 Needs in terms of questionnaires

More generally, DH identified some challenging requirements for using electronic
questionnaires.

2.1.3.2.1 Questionnaire layout

There is a need to have a similar layout to a paper questionnaire, i.e. you would scroll down
to the next question, rather than only seeing the question you are currently answering. This
could make the process quicker, if you do not necessarily follow the order that the questions
come in the questionnaire.

There is a requirement to be able to add titles and descriptive comments to the questionnaire
so that it is clear and informative for the user.

For a system to be used by organisations from different countries, the system is required to
provide questionnaires in different languages.

2.1.3.2.2 Field type and layout

DH identified the need that previously-entered data could appear as options in later
gquestions. This would save time entering repetitive data and also save time cleaning the
data.

There is the need to enter a flexible number of items, like cumulative transportation
information (see figure 1).

7. TRAVEL HISTORY

7.11Inthe 21 days before onset of illness, did the case travel to, or arrive from, an area
where Ebola is endemic or there is on-going transmission?
OYes ONo OUnknown

7.2 If yes, please provide details of this travel:

Country and Date of Date of Date of Purpose of visit (eg.
areas visited arrival in departure arrival in Visiting friends or
affected from UK relatives, aid work,
country affected visitor/migrant to UK,
country etc.)

7.3 If onset of symptoms was before arrival in the UK, or during transit, please enter full
details of travel to the UK (including connecting flights):

Airport/port of | Date and time | Flight number | Airport/port Date and time of
departure of departure and airline of arrival arrival

Figure 1: An extract of a paper form that illustrates the need to enter cumulative transportation information and the
need to condition the visibility of one question upon the answer of a previous one

In some instances, it is necessary to present questions in a table format. This could, for
example be a good way to present the above-mentioned cumulative information.

There is also a need to configure a question with a logic dependency on a previous answer.
For instance, this would help with yes/no questions where further information is only required
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when the answer received i sllowsymplendentary guestionstoc h

cas ¢

appear when O0yessiipticc tshed ercdxetd roel aéwant question

Health event in a transport hub

2.1.1 Use case

Health authorities
Organise the response

PANDHUB 15
> L
administrator

Builds/Edits data collection
questionnaires for the event
and configures user accesses

-—

Collect data for epidemioclogical
investigation and contact
tracing

Use of the PANDHUB
data collection tools

Epidemiologists

Visualize data

Analyse dat:
Export data s

Analyse the event

Health authorities

Update the response

Figure 2: Use case for the PANDHUB data collection tools

The context in which these tools would be used is as follows (figure 2): a public health risk is
identified in a transport hub and health authorities need to organise an efficient and timely
public health response. For this, they need to collect information about this event for
epidemiological investigation and for contact tracing. For that purpose,
epidemiologists/investigators will need to develop data collection tools e.g. questionnaires for
analysis and contact tracing and employ incident management strategies.

In this context, an Information System has to be deployed quickly to enable timely, good
quality data collection and sharing. It should be customizable (in terms of questionnaire
development and data access) so that it can address the specific event that is encountered.
It should be flexible so that it can be updated easily depending on the evolution of the event,
and be accessible by all actors of the event in whatever situation they are (fixed or mobile).

Basic analysis and visualisation tools have to be part of the Information System itself. For
more advanced data analyses and visualisations, more advanced and dedicated analysis
tools can be used (see section 3). As an input, these analysis tools would use the data
captured within the Information System as well as other available data sources.
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2.1.2 Rationale for developing data collection tools for PANDHUB
Electronic data collection systems include dedicated ones and generic ones.

The first category involves systems which have been developed specifically for a given
purpose, for example, dedicated electronic recording- and reporting- systems for tuberculosis
care and control. Being dedicated, this type of system covers all the functionalities needed
for its purpose. However, being very specialized, it is not flexible and cannot be updated
easily.

The second category involves systems, which are generic and flexible. They aim to let the
users create the questionnaires themselves and, as such, are not dedicated to a specific
purpose. Being able to deal with any type of data, they do not have such advanced
functionalities that can be found in dedicated systems (the advanced functionality of a flexible
system is that it is flexible). It is possible to use this type of generic system to create
guestionnaires to collect data about tuberculosis cases for instance, but of course, such a
system would not be as customized as one specifically developed and dedicated for
tuberculosis.

For PANDHUB, it has been identified that a generic and flexible system is required to
complement the dedicated response systems that are already in place. PANDHUB aims to
deal with any type of public health event that might be identified in a transport hub and the
PANDHUB IS has to be flexible enough to respond to the specific event that is encountered.

DH has evaluated several of these flexible systems in the past. None of them proved
completely appropriate, taking into account the above-mentioned needs. These systems, for
example, are generally limited in terms of questionnaire layout and question types available,
building the questionnaires is not always straightforward, user privileges are not configurable
and user interfaces are not internationalised. For these reasons, it has been decided to
develop a new system, that would be flexible but that would also offer the specific capabilities
required in the context of PANDHUB.

2.2 User requirements

Following the requirements noted above, the following user requirements can be defined for
the PANDHUB data collection Information System.

2.2.1 Data collection methods

1 The system shall provide an application that supports data collection in fixed
situations, i.e. web-based.

1 The system shall provide an application that supports data collection in mobile
situations. In a mobile situation, the system shall support data collection even when
no communication network is available (disconnected mode). In mobile situations, the
system shall permit the collection and upload of data to the data repository as well as
the receipt of updates from the data repository.

1 The system shall allow empty questionnaires to be printed for completion where no
electronic mean is available.

1 The system application user interfaces shall be internationalised.
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2.2.2 Data collection questionnaires

The system shall enable:
1 Data collection via questionnaires that can be created, read, updated and deleted.

1 The user to enter data in text, numeric, date, yes/no, fixed list, media (photo, sound,
and video), file and GPS fields.

1 A guestionnaire to reference one or several occurrences of another questionnaire.
1 Questionnaire fields to be presented as tables.

1 The visibility of one question based upon the response of another question 7 skip
logic questions.

1 The grouping of questionnaire fields in logical categories with titles.
1 The addition of explanatory texts to a questionnaire.
9 Data validation to check the data that is being entered.

1 The internationalisation of questionnaires i.e. questionnaires available in multiple
languages.

2.2.3 Building of questionnaires

The system shall enable:

1 An ergonomic user interface that allows the simple creation and configuration of data
collection questionnaires.

1 Thecreatonofa questionnaire by adding alkdtextonf i gu
numeric, date, yes/no, fixed list, media (photo, sound, and video), file and GPS fields.

1 The creation of a questionnaire by adding fields from a bank of pre-defined fields that
are related to specific diseases; that are not related to specific diseases and that are
related to transport hubs.

1 The publication of configured questionnaires so that they become available in the
applications that enable data collection (mobile and web applications).

1 The immediate availability of questionnaires after publication.

1 The updating of questionnaires and pushing of updates to the applications that
enable data collection (mobile and web applications).

2.2.4 Data security

The system shall:
I Guarantee that only authorized users can access the data collection applications.

1 Permit the encryption of transmitted data.
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1 Permit the configuration of several types of user profiles to adapt and control the
access to the data, depending on user types.

1 Permit or restrict the access to questionnaires and questions and permit or restrict the
authorisation to update questionnaire responses.

1 Permit or restrict the creation or deletion of questionnaires.
1 Permit or restrict the export of questionnaire data.

1 Enable the assignment of user profiles which can be updated over time.

2.2.5 Other

The system shall allow:

1 The export of questionnaire data. The export formats shall allow exported data to be
used in the identified analysis tools (see section 3).

1 The display of data as simple synthesis tables and graphs.

1 The sharing of questionnaire data on demand between different PANDHUB systems.

2.3 Information System concept

For the Information System, the following concept has been designed to address the user
requirements (as above).

The PANDHUB IS will be pre-deployed by the organisations that may need to use it. Being
pre-deployed, it will be ready to be used at any moment when a health risk is identified.

The system and its data will be hosted by the organisation that owns it. As such, it will
comply with each organisationd ®sational rules in terms of legal and ethical aspects. Access
to the data collection applications will be controlled by this organisation.

PANDHUB IS / Organisation1 PANDHUB IS / Organisation 2

— Shanng -

Anthrax 2014 XX 2010
project project

Figure 3: Example of two deployments for two separate organisations

When a new health event i s idenotjiefciteod winl | a bter ac
within the system for this incident. A fAprojecto i s dordatactollectibn quest i
and data visualisation, as well as user profiles to access the questionnaires, and summary

graphs and tables to describe the event.

In the data collection applications, the data for this project will be accessible only by users
authorised by the organisation that owns the system. For a given user, the option to
view/edit/create/export/delete the data will depend on the profiles assigned by the system
manager.
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In some instances, two organisations may wish to share data that they have each collected
between themselves (Figure 3). The system will allow data sharing between two systems
owned and hosted by two different organisations. This is, however, not the default behaviour
and this will have to be configured on demand.

2.4 System architecture

2.4.1 Overall description

PANDHUB—manager _- » Create users and affect profiles

» Build/edit questionnaires . -
4 Administration of the

-—_. 7 Share data with another “event
instance”

-1 w2

Data collection / access / export

PANDHUB-data PANDHUB-data
Web application Mobile application Q

“event instance”

» Define user profiles o

¥ Enter/view/update/delete » Enter/view/update

questionnaire data questionnaire data in-situ

» Export questionnaire data » Connected/disconnected Android / i0S
¥ Display synthesis tables, » 2way data transmission

charts

# Display GIS data on maps

Figure 4: Applications of the PANDHUB Information System
The PANDHUB data collection Information System will be made of 3 applications (Figure 4):

1 One application to manage the projects related to incidents: the PANDHUB-manager
application which is a web application
1 Two data collection applications (PANDHUB-data):
o A web application for fixed situations when an Internet access is available
o A mobile application for mobile situations that work in connected or
disconnected mode

2.4.2 The Manager application

Health authorities

» Creates the users and affect
» Builds the questionnaires them profiles
g PANDHUB-manager / P

Creates a new project for the event \ > Publishes the questionnaires

> Defines user profiles
for data collection

Web

ﬂl Manager of the PANDHUB IS

Figure 5: Creation/update of the questionnaires by the manager of the PANDHUB IS

The Manager application is the web application used for creating and editing questionnaires
and for the management of user profiles (Figure 5). This application will be used by the
person(s) who will administrate the PANDHUB Information System (the manager).

Page 11 of 33



PANDHUB i Grant Agreement No: 607433

When a new incident is identified in a transport hub, epidemiologists/investigators will define
data collection tools and data management strategies for this event. Accordingly, the
PANDHUB Information System manager will use the Manager application to create a new
fi p r o forehistevient.

Within the project, the manager will be able to configure the set of data collection tools, as
well as assign user profiles and produce summary graphs.

The creation of questionnaires will be simple within the Manager application: the user will be
able to add 6typed©6 qugse. fguestions whictopermihemtry gfiad¢estt i onn a i
or numeric value, a date, the selection of §esbdor mobdor selection of a value among a fixed
list of values, attachment of a media file (photo, sound, and video) or the acquisition of
geographic coordinates. Additionally, the manager will be able to reference a questionnaire
from another questionnaire so that during data collection, a questionnaire can reference one
or several occurrences of another questionnaire. They will also be able to add questions from
a bank of pre-defined questions, such as a list of symptoms, a list of transport means, etc.
For each question, they will be able to design properties such as labels in different
languages, validation rules or visibility conditions. Other properties will define how fields will
be displayed in the data collection application, e.g. in a row of fields. Questions can also be
grouped into logical categories with explanatory text added to provide additional information
to the persons filling in the questions.

The Manager application will enable the creation of user profiles. Assigning a profile defines
which questionnaires a user can (or cannot) create, access, delete, or export. Also defined
are the questions a user can (or cannot) view and which answers they can (or cannot)
update.

For instance, the following profiles could be created:

1 Incident manager: build/edit/add/delete/visualise the questionnaire

1 Data collector: enter questionnaire data + update questionnaire fields

i Data validator: clean questionnaire data (edit/delete the data entered by Data
collector)

1 Data analyst/epidemiologist: view questionnaire data

Within the Manager application, summary graphs and tables can be produced to provide
basic descriptive information about the incident.

Once complete, the PANDHUB Information System manager will publish the project. Project
gquestionnaires will then be immediately available in the data collection applications for data
entry, visualisation, etc.

The project can be updated at any time: questionnaires as well as the user profiles.
Publishing the project again will make the updates available in the data collection
applications.
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2.4.3 Data collection/Data access applications

2.4.3.1 Data collection by data collectors

Health authorities and/or other organisations
in fixed situation in mobile situation
PANDHUB-data PANDHUB-data
Web application Mobile application
[ d
_ > Enterlview/update > Enterfview/update ‘/
gquestionnaire data questionnaire data in-situ {‘
» Android / i0OS
»C ted/dis ted
> 2 way data transmission
Investigators Investigators

Figure 6: Data collection by investigators

Once the project has been published, it becomes available in the data collection applications
and the questionnaires become available for data collection. The PANDHUB system offers
several means for data collection:

1 A web application to enter data from an office.

1 A mobile application to collect data in mobile situations. For instance, this could be in
a transport hub, e.g. an airport or a train station, or an int e r v i ehameee The
mobile application works in disconnected mode, so even when no communication
network is available. It enables collected data to be sent to the data repository. It also
receives updates from the data repository when questionnaires have been created or
updated by another user.

The two types of applications will present the same questionnaires. On the mobile
application, the questionnaire layout will be adapted so that it fits onto small screens.

Data collectors will collect the data. They can be staff of the organisation that owns the
system or they can be staff of an organisation that has been commissioned to perform the
data collection. The configuration of users and user profiles manages who can enter/access
what type of data and when, e.g. a profile can define that a user can only create
guestionnaires and not update their values.
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2.4.3.2 Data analysis

Health authorities

i

|||| %

» Clean questionnaire data

» Display synthesis tables,
charts

Epidemiologists

PANDHUB-data
Web application

# Export questionnaire data

Analysis tools

» Import questionnaire data

7

|||| %

/

# Perform analysis

Create synthesis tables,
charts

Create reports

Epidemiologists

Figure 7: Data analysis by epidemiologists/investigators

Once the data have been collected, epidemiologists/ investigators will conduct data analysis.

The collected data can be accessed in

order to check the questionnaires and clean the data,

if necessary. The PANDHUB-data web application will provide synthesis tables and charts to
present general descriptive information about the incident. For more complex analysis,
epidemiologists/investigators will be able to export data and import them into dedicated

analysis tools (section 3).

2.4.4 Technical architecture

Database

Couchbase
Server

O Couchbase

HTTPS 5
PANDHUB S vaadin }>
Web application
PANDHUB-data :

PANDHUB-data
Mobile application

Py
|'|

an>30I12

’
. i0S
HTTPS Database

Sync Gateway

Couchbase
Lite

Q Couchbase

Figure 8: Architecture and technical choices

2.4.4.1 Data storage

Couchbase has been chosen to handle the central data storage. Couchbase is a multi-model
NoSQL document-oriented database with a distributed architecture. It is open source and

designed to provide JSON document

access with low latency and sustained throughput. It

can serve many concurrent users by creating, storing, retrieving, aggregating, manipulating

and presenting data.
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2.4.4.2 Mobile application

The mobile application stores its data in a local database which is Couchbase Lite, an
embedded NoSQL database that lives locally on mobile devices. The data synchronisation
between the central data storage and the local databases of the mobile applications is
handled by Couchbase Sync Gateway. The Sync Gateway is an internet-facing cloud
component that automatically and securely synchronizes data between the mobile devices
and the Couchbase central data storage. This synchronization process is bi-directional and
uses the HTTP protocol for the data transfer.

The mobile application will be available for the Android and iOS operating systems. Android
and iOS represent 90% of the mobile/tablet operating system market share in April 2016
Native applications for these operating systems will be developed.

2.4.4.3 Web application

The web applications will be developed using the Vaadin framework. Vaadin is an open
source web framework that supports the development of rich Internet applications.

In contrast to JavaScript libraries and browser-plugin based solutions, Vaadin features a
server-side architecture, which means that the majority of the logic runs on the server. Ajax
technology is used at the browser-side to ensure a rich and interactive user experience.
Vaadin uses Java as the programming language for creating web content.

The web applications query the central data repository via REST web services. These web
services provide a web-based interface to the database server which is utilized by the
manager and the data collection web applications. Communications between these
applications are made via the HTTP protocol. The web services are written in JavaScript and
are using Node.js, an open-source, cross-platform runtime environment for developing
server-side Web applications.

2.4.5 Security, confidentiality
Data security is ensured at several levels.

For data access, each user is authenticated via a login and a password so that only
authorized users can access the web and mobile data collection applications. Moreover,
when logging into the applications, a given user will only be able to access the projects they
have been assigned to. Finally, each user is given one/several profile(s) so that a specified
user can only access the questionnaires and questions that they are allowed to access. On
the mobile application, the local database only receives/stores the data that the user is
allowed to access.

For data transmission, data are transmitted via HTTPS. It consists of communications over
HTTP within a connection encrypted by TLS/SSL. TLS/SSL are cryptographic protocols that
provide communications security over a computer network.

The data repository and the system applications will be hosted by the organization which
owns the system, therefore the security measures applied to prevent direct access to the
data repository will be under the responsibility of that organization.

1 https://lwww.netmarketshare.com/operating-system-market-share.aspx?gprid=8&gpcustomd=1
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2.5 Preliminary overview of the developed tools
2.5.1 Status on the development

With the Information System specifications defined, the development phase was started. A
first demonstration of the system was made during the 4th consortium meeting that took
place in Toulouse in May 2016. At this date, the development of the system was about 70%
finished. The main functionalities for data collection were available but a few functionalities
still remained to be developed (user management, synthesis graphs and tables, etc). The
system is planned to be completely finished by October 2016.

Because the system is not completely finished and will still evolve following the workshop
and the exercises during which it will be evaluated, the full description of the system will be
part of deliverable 5.3 that is due at the end of the project. Deliverable 5.3 will also include
user feedback. Consequently, the following section presents a preliminary overview of the
developed tools.

2.5.2 Overview

2.5.2.1 The manager application

The following screenshots present the user interface of the manager application. They
present a project

c al | e dusiggEDb ajliestibnnatrels dealing vath a

Ebola cases.

) PANDHUB-manage x ¥ %

<« C 1 | [ beps)//secure.medes.fr,

PANDHUB-manager - Google Chrome

Stéphane

* & @ :

Project: Ebola crisis 2016

2

A | haProject v

- &~

Templates

Ebola crisis 2016

Confirmed case
Patient

Country
Nationality
Qrganisation
Airport / Port
Contact
Event
Reporter
Trip

Pet contact
Laboratory result
Travel
Symptom
Animal

English

French

Forms of project 'Ebola crisis 2016"
Confirmed case
Patient

Country
Nationality
Organisation
Airport / Port
Contact

Event

Reporter

Trip

Pet contact
Laboratory result
Travel

Symptom

Animal

e e e e e e e e e e e e e e

items of project 'Ebola crisis 2016"

Confirmed case
Patient

Country
Nationality
Organisation
Airport / Port
Contact
Event
Reporter
Trip

Pet contact
Laboratory result
Travel
Symptom
Animal

English

French

(=000 BN NN RN RN RN RN AR - A -

Properties

Project

Name *
Ebola

Labels

Translation

Ebola crisis 2016
Crise Ebola 2016
Creation date
2016/04/26 16:43

Created by
admin
Modification date

2016/05/31 14:50

Modified by
admin

Has been published

Keywords
Keywords
Ebola
Epidemiology

3

s~

[=/[=

w [@][=]e

4

Figure 9: General view of the manager interface i Project items

Figure 9 is the view that enables visualisation and configuration of project items.

Part 1 is a tree view that lists the items of the project. It is a menu that gives access to the

different items, to display their properties and to open a given form for configuration.

Part 2 is the top panel. It contains the title of the item that is displayed in part 4 (the project),

and a button bar that enables the administrator to:
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1 Create/open/savelvalidate/publish a project
1 Add a new form, a new form group or a new language to the project
1 Login, log out, select a language for the user interface

Part 3 is the property view. It displays the properties of the item that is currently selected in
the project. In figure 9, noitemissel ect ed, and this view di
Some of these properties are the name of the project and its labels which are its translations
in the different languages supported by the project.

Part 4 is the view enabling configuration of the project items. It contains part 5 that lists the
project forms and part 6 that is a tree view organising the forms in form groups which are
logical categories for the forms. These 2 lists contain items that can be dragged and
dropped. Dragging a form item from part 5 to part 6 enables the administrator to add a form
to a form group (a form can belong to several form groups). Dragging a form item form part 6
to part 5 enables the administrator to remove a form from a form group. Part 6 contains also
the list of languages that the project supports.
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Figure 10: General view of the manager interface i Form items

Figure 10 is the view that enables the administrator to visualize the form items and to
configure them.

Part 1 is the same as in the previous figure. It is the tree view that lists and provides access
to project items.

spl ays

Part 2 is the top panel, the same as before.1 t s title is the formbs

Part 3 is the property view. It displays the properties of the item that is currently selected in
the form. Infigure 10,i t i s the field APatiento that
means a field that references another form (when creating an entry for the confirmed case
guestionnaire, the user will have to select the concerned patient among the list of declared
patients or create a new patient if the concerned patient has not been declared yet).
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Part 4 is the view which allows configuration of the selected form. Part 5 is a list of items that
canbeadded to the form by dragging and dropping th

groupo it e mshegrbuping offnaebldes i n | ogi cal categories
items that enable to add explanatolrgdo tiexe ms towan I
of several types: text fields, date fields, numeric fields, list field s , et c. i Redoaet i on f i

of the interesting features provided by the Information System as explained in Part 3.
Part 6 it a tree view that lists the items that make up the questionnaire. Fields are grouped in
field groups to make the questionnaire easier to understand to the user.

2.5.2.2 The data collection applications

Once published, the project becomes available in the data collection applications and the

user can start entering/viewing the questionnaire entries. The following screenshots present

the user interface of the web and mobile applications that allow collection and viewing of
guestionnaire data. These screenshotsbepr&enhat !l
was used as an example in the previous section.

2.5.2.2.1 The web application

(] PANDHUB-data - Google Chrome
@ PANDHUB-data B WA Stéphane

& C () | B beepS;//secure.medes.fr, e ® :

List of records for "Confirmed case’ o o #

& #®

Ebola crisis 2016
04/15/2016 John Smith 001 Still unwell Yes

Nb of items: 1

Patient

Country
Nationality
Organisation
Alrport/ Port
Contact
Event
Reporter
Trip

Figure 11: The list of "Confirmed case" questionnaire entries in the data collection web application
Figure 11 shows the user interface of the web application for data collection.

The left part of the view lists the different questionnaires that are available for data collection

in the AEbol ad project. They @aredousty daginepieathe i n t he
project. Clicking on a questionnaire item from this list opens the view listing entries for that
questionnaire.

The centr al part of the view displays the |list o
This table has columns that are a subset of the questionnaire fields that are also configured

through the manager application. Clicking on an item of the list enables the corresponding

guestionnaire entry to open in view mode.
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(] PANDHUB-data - Google Chrome

@ PANDHUB-data B WA Stéphane

& C O beeps://secure.medes.fr, e ® :
Confirmed case: 04/15/2016 John Smith B | x
& #®
Ebola crisis 2016 Unique case identifier *
001
HPZone reference number
patient 5
Initial report date *
Country 04/15/2016
Nationality
Organisation
Alrport/ Port
Reporter *
Contact
cvent Caroline Walters [i]+)
Reparter Date of interview
Trip 04/27/2016
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Patient *
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lohn ~

Figure12: A A Conf i r med centsyenteditognode m the veeh applicatioa
Figure12s hows a fAConfirmed cased0 questionnaire entr:

The display of this questionnaire reflects the configuration conducted via the manager
application. As mentioned in the user needs, fields can be grouped together in logical
categories with a title. For instance,t he A Repor t er groupg tleifidlds thatdealct i on
with the reporter information.

This screenshot presents different types of fields:
T AUNi que nctaisfei eirdoe fi.el d is a text field
T Al nititdat eoepoel d .is a date field
i1 AReportero fielfigd: iits raefreeleatcieean an entry of
guestionnaire. The #Al nt er wesmavfieldvilnt that case,pat i en
answering finod to that guest i ome vigildeutd get ma k e
more information about the person who was interviewed.

Each type of field uses a specific graphical widget to enter its data. A text field has a text
area, a date field will open a calendar widget to select a date, and a relation field will open a
pop-up window that allows an entry to be selected from the list of entries of the related form.

2.5.2.2.2 The mobile application

The following screenshots are taken from the mobile application that enables data collection.
The system will provide two native applications for mobile terminals, one for the Android
operating system and one for iOS.

The following screenshots are taken from the Android application.
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Ebola crisis 2016
PANDHUB
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Figure 13: Menu of the mobile application and fi h o nsereen

Figure 13 shows two views of the mobile application for data collection.

The first view is the menu of the application. As with the web application, the menu lists the

di fferent

qguestionnaires

t hat ar e

avail kgl e f

on a questionnaire item of this list opens the view listing entries for that questionnaire.

The second view i

s the

Confirmed case

04/15/2016 John Smith

Still unwell

i homeo

|

view of t he

Om

< Confirmed case

v Identification
Unique case identifier

001

HPZone reference number

5

Initial report date

04/15/2016

v Reporter details

Reporter

Caroline Walters

Date of interview

04/27/2016

Interview with the patient

Yes

v Patient details

or

application.
application (as configured via the manager application), it gives the number of entries that
are available for this questionnaire and it presents two actions buttons, one to create a new
entry, and one to list the entries for this questionnaire.

Figure 14: List of entries and one entry for the "Confirmed case" questionnaire in the mobile application

Figure 14 shows two further views of the mobile application for data collection.
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The first view displays the 1ist of Asroeford es f or
the fields that sum up the entry are configured via the manager application. Clicking on one
item of the list enables the corresponding questionnaire entry to be opened in view mode.

The second view shows a AConfirmed casdthhasquest i
the same type of display as that of the web application, since it also reflects the
guestionnaire configuration made via the manager application. Again, each type of field

presents a specific widget to enter its data.

2.6 Legal and ethical aspects

Since the data repository and the system applications will be hosted by the organisation
which owns the system, it is this organization that will have to manage the legal and ethical
aspects related to the storage of personal data. They will have to follow the rules that apply
for their country.

For instance, in France the organisations will have to declare the system at the CNIL
(National Commission on Informatics and Liberty) and ask for its approval. The CNIL is an
independent French administrative regulatory body whose mission is to ensure that data
privacy law is applied to the collection, storage, and use of personal data.

In the declaration document, the organisation will have to provide all the evidence that the
system is in line with French law in terms of data privacy.

Health-related data are subjected to an even higher level of security. In practice, the health
organisation which hosts this type of data has to take any useful precautions to prevent data
being modified, erased by mistake, or accessed by unauthorized third parties. It thus has to
implement, within its premises, measures of physical security (such as the controlled access
to the rooms hosting the servers and/or defining a list of the people who are authorized to
access these rooms) and techniques (such as secure servers).

When hosting health-related data from a third party, the organisation will have to ensure that
the third party implements sufficient security measures. This third party also needs to obtain
an agreement from the Ministry of Health. This agreement is valid for 3 years, on a
renewable basis. Obtaining this approval is under the condition that an organisation
implements technical solutions to control procedures assuring the safety, protection,
preservation and return of hosted data, and ensure confidentiality and safety. The third party
has to demonstrate its capacity to ensure the confidentiality, the safety, the integrity and the
availability of the health-related data which will be left to them by the healthcare
professionals.

In case of data circulating between different countries, transfer of data from the European
Union to countries situated outside the European Union is forbidden, except to a country
recognized as offering the same level of protection. Inside the European Union the directive
95/46/CE of the 24th of October 1995 relating to the protection of individuals with regard to
the processing of personal data and on the free movement of such data, establishes a data
protection framework equivalent in all the member states of the European Union. As a
consequence, transfer of personal data within the European Union is allowed under the
condition that the party that receives the data complies with the law, in terms of storage of
personal and health-related data.
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3 Analysis tools

Infectious disease or deliberate release incidents occurring in a transport hub will present
complex challenges: large numbers of transient individuals moving and congregating
together, often with connections to other transport hubs and multiple locations. Faster
characterisation of an incident and identification of key incident parameters will help
accelerate public health investigation, limiting public health impacts.

Analysis is essential for interpreting and communicating data. Early (basic) descriptive
assessment and visualisation of collected data will be possible within the PANDHUB IS itself.
More epidemiological and advanced data analyses and visualisations will be available by
exporting data into additional software tools.

3.1 Basic descriptive summary

At any stage of an investigation, summarising and displaying data so that it can be quickly
and easily understood is important, but in the early stages it can be crucial.

Via the manager application, the PANDHUB manager will be able to configure the simple
data visualisations that are necessary to follow the health event. These data visualisations
will be accessible via the web application for data collection. The PANDHUB IS will be able
to produce basic summary tables, graphs and charts to explore, organise and communicate
essential information. Identifying patterns among cases in terms of time, place and person is
the foundation upon which to develop hypotheses about events, identify populations at risk,
and give insight into the disease itself.

3.2 Standard epidemiological analysis

Questionnaire data collected within the IS can be exported, using standard, recognised file

formats (csv), to free analysis software tools, such as EpiData Analysis? . EpiData software is

widely used by public health organisations including: Public Health England (PHE), European

Centre for Disease Prevention and Control (ECDC) and the World Health Organisation

(WHO). The software is free, easy to install, and does not require specialised training to use.

It can be used to perform a wide range of analyses on questionnaire datasets, both

descriptive (for example, Frequency, Cross and Summary Statistics Tables) and basic

graphs and significance testing (for example, ANOVA, t-test,chi-s qu ar e, Fi sherb6s ex
of association). Data can also be managed in this software, i.e. recoding of data, label values

and variables.

3.3 Advanced analysis

EpiData Analysis cannot perform more advanced, multivariate analyses, but data can be
exported from the IS to other statistical packages, again commercial or open-source, such as
Stata, SPSS, SAS, and R Project (free and open-source).

3.4 Data visualisation

In the early stages of an incident response, visualisation can help make sense of multiple
sources of evidence from potentially disparate sources, e.g. epidemiological data, transport
data, spatial data and microbiological data.

2 This software has been reviewed by PANDHUB partners and considered appropriate for the purposes of this project.
http://www.epidata.dk/index.htm
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Visualisation and analysis of multiple data sources in real-time can provide valuable insights
into the characterisation of a disease incident, such as the nature of a potential source,
transmission dynamics and identification of individuals exposed. Large numbers of
individuals move through transport hubs, often having onward connected travel, but also
having parti curansmission hob spdts) ip lmubsrdtegodthe infrastructure and
designated control points e.g. passport control, security gates and platforms (refer to
PANDHUB Deliverable D2.5).

The value of using visualisations in (complex) data analysis is that important events, patterns
and connections can often be made more quickly; connecting individuals with locations,
close-contact points and timings could progress investigation towards source identification,
contact tracing (if appropriate) and case ascertainment, faster than through scrutiny of a
linelisting, for instance. It is also potentially very useful for visualising disease incidents with
extra dimensions of complexity, such as multi-country involvement.

Visual intelligence analysis and social network analysis software offers the means to manage
and manipulate data as well as to communicate them. There are many such software tools
available and any choice would depend upon what information/use you would want from it.
An exhaustive review has not been possible or feasible within the limits of the PANDHUB
project, therefore a small selection of the more well-known choices have been highlighted
here. It should also be noted that new tools are being developed all the time, so any
suggestions made for the project here might be superseded in the future by more appropriate
choices.

There are commercial and free open source tools which, whilst broadly similar, have different
contextual starting points, di f f evofésdit i ¥t wil d & , dndhrequire vaayimg lal/els
of expertise to use. These include: Sentinel Visualizer?®, i 2 Anal y st (both
commercial) and there are free, and open-source versions, such as Gephi® and igraph %in R
and Python.

i 2 Analystds Notebook is wused f or leeDemmart
of Health (Public Health England), which holds a number of licences. The software has been
used in studies to, for example, identify epidemiological links between cases and
connections to transmission settings”®° and as well as to make sense of, and communicate,
complex network information i e.g. distribution networks of a contaminated commercial
foodstuff in a large foodborne outbreak. i2 Anal y st 6 s is ammecalgioduct but
has been considered appropriate (by PHE) for use in complex epidemiological investigations,
including for contact tracing and for keeping track of contacts.

8 http://www.fmsasg.com/products/sentinelvisualizer/

4 http://www-03.ibm.com/software/products/en/analysts-notebook

5 https://gephi.org/

6 http://igraph.org/redirect.html

" Paranthaman K, Bentley A, Milne LM, Kearns A, Loader S, Thomas A, Thompson F, Logan M, Newitt S, Puleston R.
Nosocomial outbreak of staphyloccocal scalded skin syndrome in neonates in England, December 2012 to March 2013. Euro
Surveill. 2014;19(33):pii=20880. http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=20880

8 The Health Protection Agency (HPA) UK Novel Coronavirus Investigation team. Evidence of person-to-person transmission
within a family cluster of novel coronavirus infections, United Kingdom, February 2013 . Euro Surveill. 2013;18(11):pii=20427.
Available online: http://www.eurosurveillance.org/ViewArticle.

° TB Strain Typing and Cluster Investigation Handbook. 3" Edition, February 2014 by PHE TB Strain Typing Project Board.
http://webarchive.nationalarchives.gov.uk/20140714084352/http:/www.hpa.org.uk/webc/HPAwebFile/HPAweb C/13171407748
33
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4 Conclusion

This document describes a flexible Information System developed for the PANDHUB project.
This system is easy to use and supports fixed and mobile electronic data collection and a
wealth of features including: user-friendly interface, rapid questionnaire development, multi-
user functionality and basic analysis tools to support contact tracing and epidemiological
investigation activities

In parallel, additional analysis and visualisation tools have been evaluated in order to select
those most appropriate for advanced epidemiological data analysis and social network
analysis during a disease incident occurring in a transport hub.

The second part of the Pandhub project will be used to evaluate these data collection and
analysis tools during dedicated workshops involving relevant incident response actors. This
will include live exercises when these tools will be tested in dealéconditions.

Feedback from these workshops and exercises will be used to update the tools.
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Annex: Questionnaire for Ebola confirmed case

Questionnaire for confirmed case

This form is for local use and for national surveillance of alllaboratory confirmed
cases of Ebola virus disease during current West African Ebola outbreak, 2014.
(Please complete electronically if possible, otherwise use capitals in black or
dark blue pen)

Unigue case identifier

HPZone reference number

MOLIS number (if known)

Initial report date
(dd/mmlyyyy)

1. REPORTER DETAILS

1.1 Name of reporter

1.2 Job/Role

1.3 Organisation

1.4 Phone/mobile number

1.5 Email address

1.6 Date of interview with
informant/patient

2. INFORMANT DETAILS (person providing information if not the case)

2.1 Name of informant

2.2 Relationship with case

2.3 Phone / mobile number

2.4 Email address

3. PATIENT DETAILS

3.1 Surname 3.2
Forename

3.3 Date of birth 3.4 Age

3.5 Gender 5 Male 9 Female

3.6 Address

3.7 Postcode

3.8 Phone
number

3.9 Emaill
address

3.10 HPT of
residence

3.11 Nationality
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3.12 Country of
birth

3.14 Usually
resident in the
UK?

5Yes % No

3.15 Ethnicity

5 White British

8 White Other

5 Black or Black British: African
8 Asian or Asian British: Indian
5 Asian or Asian British:
Bangladeshi

5 Mixed: White and Black
Caribbean

A Mixed: White andAsian

% White Irish

3 Black or Black British:
Caribbean

A Black or Black British: Other
3 Asian or Asian British:
Pakistani

3 Chinese

A Mixed: White and Black
African

5 Other, please state 3 Unknown
3.16 NHS
number
3.17 Occupation 3.18 Usual

place of work

3.19 Work
address

3.20 GP name

3.21Practice
name

3.22 Practice
address

3.23 Practice
Postcode

3.24 Practice
Phone
number

4. STAUS OF PATIENT AT TIME OF REPORT
4.1 Please indicate the status of the patient at the time of report:

i Recovered

A Still unwell

A Dead

if dead, date of death (dd/mm/yyyy):
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5. CURRENT LOCATION OF PATIENT
5.1 At the time of this report, is the patient currently hospitalised? / Yes 1 No

5.2 If yes, please provide details below:

Date Hospital Ward Consultant Contact number
admitted
53Ifno, please provide details on the patiento:

6. ILLNESS DETAILS
6.1 Date of onset of first symptom (dd/mm/yyyy):

6.2Does the patient IChara historybféeveeinthepass2a. 5
hours?
N Yes 1 No

6.3 Please indicate other signs and symptoms:

Signs or symptoms Date of
onset

Diarrhoea A Yes R No 1 Unknown

Vomiting n Yes 1A No R Unknown

Intense fatigue/general weakness | Yes 1 No 1 Unknown
Anorexia/loss of appetite N Yes 1n No R Unknown

Muscle pain/aches n Yes 1A No R Unknown

Joint pain/aches n Yes 1A No R Unknown
Headache n Yes 1A No R Unknown

Sore throat n Yes 1A No R Unknown

Skin rash A Yes 1/ No R Unknown

Difficulty breathing A Yes A No R Unknown

Difficulty swallowing A Yes 1 No 1 Unknown

Jaundice (yellow eyes/skin) A Yes 1 No 1 Unknown
Confused/disoriented A Yes 1 No 1 Unknown
Coma/unconscious A Yes 1 No 1 Unknown

Extensive bruising A Yes 1 No 1 Unknown

Extensive bleeding n Yes i No R Unknown

Other symptoms n Yes i No R Unknown

If other symptoms, please specify
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7. TRAVEL HISTORY

7.1In the 21 days before onset of iliness, did the case travel to, or arrive from, an area
where Ebola is endemic or there is on-going transmission?

N Yes A No 1 Unknown

7.2 If yes, please provide details of this travel:

Country and Date of Date of Date of Purpose of visit (eg.
areas visited arrival in departure arrival in Visiting friends or
affected from UK relatives, aid work,
country affected visitor/migrant to UK,
country etc.)

7.3 If onset of symptoms was before arrival in the UK, or during transit, please enter
full details of travel to the UK (including connecting flights):

Airport/port of | Date and time | Flight number | Airport/port Date and time of
departure of departure and airline of arrival arrival

7.4 Was this a planned medical evacuation back to the UK? N Yes

i No

7.5 If yes, was this patient transported back by the RAF? N Yes

i No

7.6 Please provide further details on the medical evacuation (i.e. date, time,
organisation involved if not the RAF, contact details for the organisation)

8. EPIDEMIOLOGICAL RISK FACTORS
In the 21 days before onset of illness, did the patient:

8.1Work in healthcare or humanitarian aid in an affected area?

R Yes

A No 1A Unknown

8.2 Care for or come into contact with the body fluids of an individual known or

strongly suspected to have Ebola?

A No 1A Unknown

N Yes
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8.3 Handle clinical specimens (blood, urine, faeces, tissues, laboratory cultures) from
an individual known or strongly suspected to have Ebola?

N Yes 1 No
A Unknown
8.4 Percutaneous or mucosal exposure to body fluids from an individual known or
strongly suspected to have Ebola? N Yes 1 No
A Unknown
8.5 Attend a funeral in an affected area? N Yes

A No 1A Unknown
8.6 Visit anyone in or attend hospital in an affected area?

A Yes A No 1 Unknown
8.7 Consult a traditional or spiritual healer? A Yes 1A No

~
3

n Unknown

8.8 Have direct contact with animals in an Ebola affected area or uncooked meat (eg,
hunt, prepared or eaten bushmeat) n Yes 10 No

i Unknown

8.9 If yes, please tick all that apply:

Animal Status of animal

N Primates (monkeys) N Healthy n Sick/ dead
N Rodents or rodent faeces/ urine | { Healthy N Sick/ dead
N Bats or bat faeces/ urine N Healthy N Sick/ dead
N Pigs N Healthy n Sick/ dead
N Chickens/ wild birds N Healthy N Sick/ dead
i Cows, goats or sheep N Healthy N Sick/ dead
A Other, please specify A Healthy A Sick/ dead

8.10 If yes to any of these questions about epidemiological risk factors, please
provide further details below including the location where these exposures took
place:

9. PETS

Has the case shared a household with any dogs or cats during the time between first
exposure (e.g. in an affected country) and being admitted to hospital as a case?

Pet (dog /cat) Household contact Dates from - to

A Yes 1 No R Unknown

A Yes 1 No R Unknown
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10.PATIENT MOVEMENTS WITHIN THE UK

10.1 Was the patient symptomatic prior to return to the UK?R; Yes No Rj Unknown
10.2 Was the patient symptomatic during transit to the UK?R Yesf No | Unknown
10.3 Was the patient symptomatic since returning to the UK?1 Yes  No

A Unknown

10.4 Did the patient attend work or any events/activities in the UK whilst

symptomatic?

A Yes R NoR Unknown

10.5 If yes, provide details:

Date
workplace
attended

Event/activity/

Address of
event/activity/workplace

Contact person for
event/activity/workplace

10.6 Has the patient had interaction with any of the following healthcare settings in
the UK during their current illness? Please list each individual contact with healthcare

settings:

Healthcare | Contact Location and Location and
date of first date of second
contact contact episode
episode

10.6.1 [NHS 111 |f Yes 1 No
A Unknown
10.6.2 | Contact n Yes 1 No
with GP A Unknown
If yes, type of contact:
N Phone 1) Visit to surgery
10.6.3 | Ambulance |} Yes 1 No
transport ﬁ Unknown
10.6.4 | Visit to N Yes n No
A&E A Unknown
10.6.5 | Admission | Yes 1 No
to hospital A Unknown
10.6.6 | Other,
please
specify

10.7 Additional information:
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11.INITIAL LABORATORY RESULTS

Test Date sample | Test result
taken

11.1 | Malaria screen N Positive n Negative f Equivocal
A Result pending

11.2 | FBC Hb WCC
Plts

11.3 | CRP

11.4 | U&E Sodium Potassium
Urea

11.5 | LFTs ALT AST
ALP GGT
Bilirubin Albumin

11.6 | Clotting screen PT APTT
Fibrinogen INR

11.7 | Glucose

11.8 | Blood cultures
11.9 | Other, please
specify

12.SPECIALIST LABORATORY RESULTS
(From Rare and Imported Pathogens Laboratory, Porton

Date Date MOLIS Name of test Test result
sample received | number
taken at RIPL (if

available)

13.CONTACTS

All contacts of a confirmed case of Ebola virus disease should be identified. Please
provide a summary list of the contacts in the following table in order to define the
population of potentially exposed contacts. A separate questionnaire should be
completed for each contact to risk assess contacts based on the type of contact they
had with the case.

Ebola virus is transmitted among humans through close and direct physical contact

with infected bodily fluids. People infected with Ebola can only spread the virus to

other people once they have developed symptoms. If asymptomatic or in the early
symptomatic phase, the level of virus is very low and unlikely to pose a risk of

transmission. Once symptomatic, all body fluids such as blood, urine, faeces, vomit,

saliva and semen are infectious, with blood, faeces and vomit being the most

infectious; therefore individuals who have not had such an exposure are not at risk of
becoming infected. Contacts should be categorised in one of three groups (Category

1,2 o0r 3) 1 see Table 1. The degree of follow up for contacts will be based on the

type of contact they had with the case. Full actions for contactsarei n o6 Pl an f or
Response to High Probability and confirmed
http://phenet.phe.gov.uk/Resources/duty-doctors/Ebola/Pages/Ebola-new.aspx
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Contacts in a variety of settings should be
activities whilst symptomatic. These contact
close friends, partners, those sitting next to them on planes or other transport

methods, school or work colleagues, staff they came into contact with in healthcare

settings, such as ambulances, GP surgeries, A&E, and laboratory staff.

Line listing of contacts (add extra rows as possible)

HPZone First name of | Last name of Date of Birth | Category
number of contact Contact
contact
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Table 1: Risk categories for contacts of UK case
Risk category (for contacts of a UK case only)

Category 0 (no known contact with Ebola case or travel to area of Ebola transmission)

Category 1 (no direct contact in last 21 days)

A household contact of case while case asymptomatic and no direct contact with their
body fluids or other potentially infectious material

OR

UK MoD/NHS Aeromed staff undertaking a controlled patient transfer under extant SOPs
OR

Clinical staff if patient in Trexler or other controlled environment

OR

Laboratory staff in level 4 laboratory assured to be operating to UK standards

OR

A person who has only had indirect contact with an Ebola case (no direct contact and no
body fluids)

Category 2 (direct contact in last 21 days 7 low risk of exposure)

Household or other direct contact with Ebola case while symptomatic, but no contact with
body fluids (including contact prior to onset of bleeding/vomiting or diarrhoea)

OR

Direct (close) contact with Ebola cases or their body fluids, but trained and wore
appropriate protective equipment/ clothing (PPE), and had no known breaches in PPE
OR

Laboratory staff in non-level 4 laboratories who have no breach of laboratory practice or
PPE

Category 3 (direct contact in last 21 daysi high risk of exposure)

Direct contact with a case at home once symptomatic with potential exposure to body
fluids includes diarrhoea, vomiting, bleeding or kissing and/or sexual contact with case
OR

Unprotected sexual contact with a recovered Ebola case within 3 months of their illness
OR

Direct (close) contact with Ebola cases or body fluids without appropriate PPE

OR

Direct exposure of skin or mucous membranes to potentially infectious blood or body
fluids, including on clothing and bedding.

This includes:

1 unprotected handling of clinical/laboratory specimens

I mucosal exposure to splashes

1 needlestick injury

THANK YOU FOR COMPLETING THIS FORM
Please return this questionnaire by e-mail to the national team at
XXX@xxX.xxX.xxwho will enter it onto the case and contact surveillance tool at
https: /XXX XXX . XXX. XX
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