SEVENTH FRAMEWORK
PROGRAMME

Prototype Software (Documentation)

2nd Reporting period
WP4 Agent Based Social Simulation

Responsible PartnerSURREY

Duedate of the deliverable M36 (January 3%t 2015)
Actual submission dateM36 (January 3% 2015)

Dissemination level: PU

TELL ME- Transparent communication in Epidemics: Learning Lessons from
experience, delivering effectiveMessages, providing Evidence.

Project cofunded by the European Commission within the 7 Framework
Programmez HEALTH theme




Document Management

PROJECT FULL TITLE

PROJECT ACRONYM

GRANTAGREEMENT
STARTING DATE

DURATION

D4.3 (Prototype Softwared

Task: 4.3

D4.3 Prototype Software (Documentation)
TELL ME projectGA: 278723

Transparent communication in Epidemics: Learning Lessons fror
experience, deliveringeffective Messages, providing Evidence.

TELL ME

Collaborative Project funded under Theme HEALTH.2011.2.33
O$AOAT I Pi AT O -baded BehavidutaleaAdAcbrmbinication
PAAEACA O OAOPITA O 1 AET O ADE
278723

01/02/2012

36 months

Leader: SURREYz Other contributors: none



D4.3 Prototype Software (Documentation)
TELL ME projectGA: 278723

Table of Contents

EXECUTIVE SUMMARY ...ttt et e ettt e et e e e e e e e aaaaaaeaaaaaeaaaassaasaaaaaananneeanrranes 4
A [ 1 (oo (U1t i o] o HO OO TP PP PP PP PPPRPPPPPPRPS 5
1.1  Advancing modelling of behaviour during epidemiCs.............cccooiiiiiiiiiiee e 5
1.2 MOOEI OVEIVIEW. ...ttt ettt e e e e e e e e e e e e e e e e s e a b e r e e e e e e e nnnnne e 6
1.3  How we envisage you will use the SIMUIAtIoN................oooiiiiiiiiiiii e 7
P =T o 1 Lo [ PP PP PP RPPPUPRPN 8
2% R \Y o To 1= [T g Yo =T T (o T 4= | 8
A O 1V | [od =) = T Ao [V o = T 9
2.3 Learning to use the SIMUIALION...........oiiiiiiiiiiie e 13
2.4 SCENAIO MANAGEMIEIL. ...cciiiiitiiiitee e e ettte et e e e e e e r e e e e e e s r e e e e e s s e b e e e e e e e e e aabbrreeeeeeaaannnneeeeas 18
2.5 Understanding the results of the SIMUIALION...........ccuviiiiiiiii e 23
3 Default Values fOr PAramMELEIS.......cciiuuiiiiiiiiie ittt e e abne e 27
70 R = o T (=T o oIl o =T = 1 4 1= (=T 27
3.2 Communications Plan SCENATIQS.........ccccciuuiriiiiiiiiiiiirirerrrrrrre e e e e e e aaaeaaaeaaaeea e e e e e e e s saaaaaaans 27
3.3 Population StruCture ParameTEIS. .........ccuuurriiieeiiiiiie e e e et e e e s s e e s s s e e e e e e s enreees 28
3.4 Behaviour deCiSION PAramMELEIS. .......oiiiuiiiiiiie ettt e e e e e e ennn s 28
3.5 Customising default parameter VAIUBS...........ccuiiiiiiiiiiiiieeee e 28
4 TeChNICAl REIEIENCE. ... it e e 29
4.1  Running youbwn SystematiC EXPEIMENTS.........uuuiiuiiiiiiiiiiieerieeeeree e e reeeeee e e e e e e e ae e e e e e s e e e s aaaan 29
4.2  Changing the SIMUIATIAN. .........ooiiiiii e e e e e 31

BIBLIOGRAPHLY. ...ttt e e e et e e e e e e e e e e e e e e aaaaaaas 34



D4.3 Prototype Software (Documentation)
TELL ME projectGA: 278723

EXECUTIVE SUMMARY

Theagentbasedsocial simulation component of the TELL ME project (VilEB¥@loped prototype software

to assist communications planners to understand the complex relationships between communication,
personal protective behaviour and epidemic spreéiding the simulationplanners can enter different
potential communications plans, and see their simulated effect on attitudes, behaviour and the consequent
effect on an influenza epidemic.

The model and the software to run the model are both freely available (see s&cfidifor instructions on
how to obtain the relevant files)lhisreport provides the documentatioffor the prototype software.The
major component is the user guid&etion 2). This provides instructions on Wwao set up the softwarg
some training scenarios to becomanfaiar with the model operation and usand details about the model
controls and output.

The model contains many parameters. Default values and their source are described at $ettiese are
unlikely to be suitable for all countries, and may also need to be changed as new research is conducted.
Instructions for how tacustomisethese valuesre also included (see secti8rb).

The final techital reference contains two parts. The first is a guide for advanced users who wish to run
multiple simulations and analyse the resulégction4.1). The second is to orientggrammers who wish to
adapt or extend the simulation modédection4.2). Thismaterialis not suitable for general users.
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1 Introduction

The TELL ME project devedalan evidenceébased communication package to respond to majbectious
diseaseoutbreaks, notablyinfluenzaepidemics.The projectwas intended to assist health agencies to
develop plans to communicate before, during and after any outbreak in an effeatdye so as to
encourage appropriate population behaviour and miige the impact of an epidemic.

One of thetools developeds prototype software an agentbased social simulation to assist with phamgy
decisionsabout communicationThesimulationisintendedto provide decision support for health ageesi
(and other official informton providers), assisting relevant officials to understémel complex problem of
communcating effectively before, during and after an influenza epidemic. More specifigalbyto allow
comparison of options for communication plans, witle user to enter a communitian plan and explore
some of the key effects on behaviour and consequently on the progress of the epi@emisectiori.3for
some potential model uses)

The basic question for the mode] gven a specific communicatiggianand epidemic parameters

U What proportion ofthe population adopt protective behavio@r
U What proportion of the population is infected over the duration of the epidemic?

1.1 Advancing modelling of behaviour during epidemics

The TELL ME project relies on the connection between protective behaviour and epidemic transmission.
That is, personal voluntaryedisions to be vaccinated or adopt hand hygiene and social distancing
measures are expected to reduce the impact of an influenza epidemic. Without such a connection, there
would be no value in communication encouraging such behaviour. However, thes@dgeist influenced

08 (KS LISNB2Yy Q& &AIdz ibjambther fdkufeOdthe kpidéniicdAh& connedtitB E A Y A
between communication and behaviour should be consistent with both the relevant psychological theories
and any empirical data.

In order to provide a realistic simulation for planning purposes, traesfive requrements for the model
design

Communication affects behavigur

Behaviour is based on appropriate psychological mgodels

Heterogeneityof behaviour response argltuational avareness
Twowaydynamicinfluence of epidemic on behaviour and behaviour on epidema
Parameterisatiorwith empirical data, where available

(o el e B e B

A recent review(Funk, Salathé, & Jansen, 20id@ntified 25 theoretical studies that considered the mutual
influences of personal behaviour and epidemiology of infectious disease (the i@agutiremen). Almost

all the models reviewed were compartment models, which is the standard mathematicababpito

modelling epidemicsusingdifferential equations. This approach creates nominal compartments for people

2F RAFFSNBYU SLARSYAO adliddza &ddzOK Fa WadzaOSLIIAGTE S
between compartments. Behaviour &lded by increasing the number of compartments and adjusting

NI §Sad C2NJ SEFYLX ST (KS wadaoOSLIiaotSQ YlIe 0S8 &Lt
L22NJ KIyR K@3IASYSQ IFyR GKS NIXdS 2F AefFSOUGUAZ2Y FT2NJ
However, these models are unable to deal with the heterogeneity requirements of TELL ME. Compartment

divisions would be needed not just for behaviour choices, but also factors that contribute to behaviour
such as different levels of perceived risk,ogephic proximity to the outbreak, exposure to
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communication, and relevant demographic features. The most appropriate modelling methodologgeto
the requirements of the TELL ME prototype simulati®ragentbased modelling (ABM) because it allows
heterogeneous individuals to make decisions based on their own characteristics and situatidar &mel
actions of these individuate change their environmen(Gilbert, 2008)

The most relevant published model is ABM of facemask use during the 2003 SARS outbreak in Hong
Kong (Durham & Casman, 20@) ¢ KS | dzi K2NBA LINBaSyid GKA& Y2RSt
quantitative HBM [Health Belief Model] suitable for incorporation in ageased epi® YA O & A Ydz | G
(Durham & Casman, 2012, p. 567Mhe modelled facemask adoption occurs in response to dynamic
epidemic information about prevalence and deaths, but there is no influence of facemask use on the
progress of the epidemic. The authoesplicit recognie i K S Y 2iriit&tibr@ dut also the need to
compromise realism to achieve model feasibility.

The TEL ME model is ambitious, advancing modelling about health behaviour during influenza epidemics in
several ways simultaneously. By including communication and mutual influence, however abstractly, the
TELL ME mode$ a substantial step to extend and geaéise modelling of protective behaviour and
epidemic progress.

1.2 Model overview

The TELL ME modisl a twelayer simulation. One layer consists of simulated individuals that receive
communication messages, adjust their attitudes accordingly, perceive tigation and make decisions
about whether to adopt (or cease) protective behaviour. This behaviour is founded on a hybrid
psychological model that includes attitudes, subjgethorms and perceived threat. Each simulated person
calculates a weighted average of their own attitude (a value between 0 andl), the proportion of nearby
people who have adopted the behaviour (a proxy for norms) and a threat score which is high near the
epidemicfrontier and lowerelsewhere That risk score is the discounted cumulative local incidethe is,

Al AYyONBlFaSa a ySg OFasSa 200dz2NE LONIRID Ae2Sdaal SR (BAQ Al
the weighted averagef these three omponentsexceeds some threshold, the person adopts the relevant
behaviour.

The other layer is a ggial epidemic simulationMathematical equations are used to estimate the number
of newly infected people in a region in the next tirseep, based on thexsting number of infected and
susceptible people.

The layers interactwith outputs from each layer influencing behaviour in the other layer. One of the three
elemensA Yy | Y A YeRavigukdBoikibriisbased on the number of recent nearby new tidas. In

the other direction, he adoption of protective behaviodoy the individuals in a regicaffects thespread of

the epidemic in that region.

These model rules are fully describedréport D4.2.While some details were changed as the model was
constructed, the general approach has not been altered. Updated design details are not available at
January 2015 (the end of the TELL ME project) but will be available in the academic literature.

The broadlogic of the simulationis detailed inFigure 1. The key entities within thesimulation are
communication plans, individuals and regions. The figure describes major properties of these entities
whichare grouped by entity. The arrows identify the pattern of influences between propgedientities.

C2NJ SEI YLX ST G(G(KS LINRGSOGADBS 0SKI @ NRcdzdidnfediabuseil iR 0 &
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the epidemic model. The arrows in this logic diagram therefore indicate the main interactions for which
ruleshave been constructed.

Figurel: Broad $mulation logic
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Theoutcomeof thesemodel rulesdepends on specific characteristics of the simulated individual and their
situation. For examplendividuals will also have access to different informatém communication based
on their access to media channelhose information differences contribute to different behaviour.

1.3 How we envisage you will use the simulation
The TELL ME model was built as a prototype decision tool. But it can also be used faugboses.At
least four importantuseshave been identified duringtakeholder discussions.

Exploring and comparing scenarioperhaps the most intuitive use of the simulation is to run different
scenarios and compare the outputs. Once you understanddifferent scenarios that can be simulated,

you may wish to run those you consider to be of interest, and explore the difference in outcbhgesost
obvious scenarios are the differing communication plans, however you may also wish to consider different
individual behaviour, epidemic parameters, or policy contexts.

Formal thought experiment the simulation is based on existing theory from the psychology and health
literatures. It therefore represents a formal thoudghexperiment on the implications of thegbeories, and
allowsusersto track the effects and outcomes of the varidhgoreticalassumptions. If you find results in

the simulation you disagree with, it could be useful to explore what is causing the result, and seeking to
understand what specifieffect it is that produces this resudind thus consider what it is that you disagree

or agree with from the literature or simulation

Informing data collection the simulation has many parameters that are necessarycdanect the
theoretical understandig into practical outputWhile some of theseparametersare calibrated with real
world data, there are mangthers for whichdatawere not available The simulation can help identify what
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parametersstrongly affect theresultsand would therefore beusefulto collect dataabout in the future.
The parameters associated with the effect of government communicatioanandividual@ behaviour are
a prime example.

Discussionand training tool: it is most likely that all of the aboveseswill be most beneficial when
conducted with colleagues and othestakeholders In this group format, the simulation becomes a
discussion tool which can help identify aseaf consensus and disagreement, amelvelop a shared
understanding of the effect afommunication andmprove decision making capability.

2 User Gui@

This guide isntended for all user®f the TELL ME simulationegardless of prior experience with using
models No programming is required to use thlsmulation it is operated simply by e&ring parameter
values and pressing buttons.

The user guide contains three parts

U a quick start guide, which describes installation of the required software and an orientation to the
interface including a description of the key input parameters aidulationoutput;
a guided set of scenarios to assist userketsnhow to input their own scenarigsnd
adetailed examination of simulation outputs

2.1 Modelling environment

The simulation is developed iHetLogo(Wilensly, 1999) a specialist ABMoftware application with its
own programming language. The TELL ME simulatiables users to input communication plans and also
to manipulate other parameters that are relevant for plannisgch as the country to be consiegtd and
the infectivity of the disease.

Abasico SG[ 232 &aAYdZ GA2Yy KFAd GKNBS 02YLRyYySyiliad ¢KS
user to manipulate key parameters and run the simulation, and charts and other information to monitor
thesimulai A 2y RdzZNAY3I GKS Nizyd ¢KS WLYyT2Q O2belpickaged i A a
with the simulationi KA a 3IABSa 2yt & OSNE o0Fail0 AYyTF2NNIGAZ2Y D ¢
interaction rules and data. That is, this provides firogramming to implement the simulatiokVhile the

code is available to the model user, the user does not need to do any coding.

The TELL M@imulationdza Sa 'y SEGSYRSR GSNBRA2Y 2F bSi[232 G2
This means thatth&r F Ay WLYGSNFIF OSQ O02YLRyYySyd O2yiGlrAya 2yfe
may wish to access. The additional interfaces allow more detailed control of communications plans,
epidemc managemenpolicies and parameters that are internal to tlemuktion.

As well as providing the structure and tools for building an atpaised model, NetLogo also provides tools
for analysing the results of simulations. For example, the BehaviorSpace tool provides scenario
management capabilities, so that results fronultiple simulation rus can be exported for analysis.
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2.2 Quick gart guide

2.2.1 Installation
Installing theTELL MEimulationisrelatively simple but does require several stepgefly, these are:

U Download and install the NetLogo software;
U Download and instathe eXtraWidgets NetLogo extension; and
U Download and save the TELL ME model file and supporting GIS data.

You must first download and install NetLogo on your machine. NetLogo is freely available under a GPL

(GNU General Public License) license at htgmd.northwestern.edu/netlogo/. Go to this website and

follow the onscreen instructions to download and instdie most recentversion(5.1.0or later) for your
operating systenfWindows, OXor Linux)

The TELL MEmulationtakes advantage of theXtraWidgetsNetLogo extension developed during the

project. Before you open theimulationin NetLogo, you will need to download this, and save the files in

the appropriate folder. To dso, go to https://github.com/CRESRurrey(the link is also availaklfrom the

TELL ME and CRESS websitasfollow the link to theeXtraWidgetgpage Once you have downloaded the

SEGSyaArzys LI OS GKS dzyl ALILISR F2f RSNJ I yR AGa&
(the location of the NetLogo fodat will depend on where you saved it during installatisae Figure?2).
More detaiked instructions on how to install the extensi@me available from the github site

Figure2: Saving theeXtraWidgetsExtenson

@ NetLogo 5.1.0 @ @ extensions ® @ XwW
<[> s Blomiom mv %~ < 2 Bmiom my % < S = R 3
Favorites Name Favorites Name Favorites Name
:; Dropbox :; Dropbox S array :; Dropbox Z extrawidgets-api-0.1-SNAPSHOT.jar
A > bitmap # extrawidgets-core-0.1-SNAPSHOT.jar
All My Files All My File: Il My Fil
D Y s HubNet Client5.1.0 D Y HEes > gis & All My Files # hamcrest-core-1.1.jar
) iCloud Drive = HubNet.jar ) iCloud Drive » gogo ) iCloud Drive # json-simple-1.1.1.jar
@ AirDrop S lib @ AirDrop » matrix @ AirDrop 2 junit-4.10.jar
A _— > Mathematica Link A > network A . > widgets
7= Applications > wadels 7~ Applications e 7= Applications & xw.jar
[ Desktop » NetLogo 3D 5.1.0 =] Desktop 3 profiler ) Desktop

[$ Documents B NetLogo 5.1.0 [ Documents ' qti M Documents
. » NetLogo Logging 5.1.0 - d
o Downloads & NetLogo User Manual.pdf 0 Downloads o Downloads

e netlogo_logging.xml
# NetlLogo.jar

7 NetLogolite.jar
NetlLogo 5.1.0 a ' NetlLogolite.jar.pack.gz L1 NetLogo 5.1.0 & NetLogo 5.1.0 2

Devices Devices Dgvices

(©) Remote Disc Remote Disc Remote Disc

02y (

Download theTELL ME simulation zip fflem either the TELL ME (http://www.tellmeproject.eu) or CRESS

(http://cress.soc.surrey.ac.uk/web/homeyebsiteand save it on your computer. Note the unzipped folder
containsboth the NetLogomodel file (TELL ME modalogg and a folder with geographic information

system (G3) data. These must be unzipped to the same location, with the GIS data in a folder name

GlSdataand that folder in the same folder as the model file.

You can now open the modéle, either by double clicking it (you may have to tell your operating system

that NetLogo is the program to open this type of file) or by using Fileen ®@om within NetLogo itself.

2.2.2 Basicsimulation control

Once you have opened the simulation, you should see a window like that shdviguire3. This shows the

main interface of thesimulation The screen has several elements to control the simulation and display the

output. In addition, there are general cdrmols for the NetLogo software, whichre the same for any

NetLogo model.
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In this quick start section we will introduce the basic simulation contrélsmore comprehensive
description of how to uséhe simulation is presentenh Sectim 2.3.

Figure3: Initial smulation view

NetLogo — TELL ME model {/Users/pj0017/Dropbox/TellMe/Model Code Bits}

[ Interface | Communications Plan Policy Context ~ Advanced Parameters Info  Code
¥ - # view updates
<7 Tabe Button w - — = =1 Sertings...
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|
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popn-h... 10 per 1000 popn
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[J+5D (NV). I |
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0
0 10
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M Protect
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c
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o
9
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0
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num-messages 10
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clear-contexts |

Communication plans Low ‘ Medium ‘ High (NV) |

Command Center

observer>

2.2.3 Orientation to NetLogo
At this point it is worthwhile introducing some basic terminology that NetLogo uses:

U Agent an entity that is able to make decisions basedits own characteristics and environment,
simulated people in this model.

U Patcty GKS Wg2NI RQ Ay
referred to as regions in themulation

U Tick each timestepor advance inK S

0 KS & aqWadesQ | O Af25yR  AYELJI YOIOKSS adaly

a A Y dz I-[j)\E)/ Aa OlftfSR | LIJG)\()lC
2.2.3.1 Menus

NetLogo has the common menus found in most software, File, Edit, Tools, etc. These allow you to open and
save simulations, zoom, and open various NetLogo tools.

Note that saving the simulation saves only the model fivhich allows you to run simulations. If you save
the simulation after a run, the results are not saved. If you wish to save the results, you must export them

(File > Export).

10
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2.2.3.2 Simulation speed

Td GKS 2L 2F (GKS aONBSya L8R b Adt NR (a0SSSy 10 Saf f 2A6R SAND i A
can slow down or speed up the simulation. It is advised you move this all the way tighhéorspeed up

the simulation as it will otherwise take several minutes to run. However, speeding up the samulali

also mean that the screen is not updated every tick.

2.2.3.3 Tabs

l'd GKS (2L 2F GKS 6AyR2¢ e2dz gAft y20A0S8S &AE Gl
W1 RGEFYOSR t I NI YS( STNGuSeEan HtbegsTdi#faent streéni® bigkingoR é&rdlevant

tab. All NetLogsimulationsK @S (G KS WLYGSNFIF OSQ>X WLYyTFT2Q | yR W 2R
particular model.

YWyGiSNFFOSQ RAaL Fe@a GKS o0FaA0 AylLlziasz O2\igpNst ax |
GKS &aSié 2F YSaalr3aSa FyR GKSANI OKIF NI OGSNRailAOa @&z
t I NF YSGSNEQ Fff2¢ e2dz (2 @ASH | tfiRaléwSider @ritrdlbfzhdzd Y 2 |
scenario to be modellel ¢ KS  Wantbilis2séme bdsio info on the simulation in text form, and the

Y/ 2RSQ (Fo6 0O2ydl Atyahis, thekpogramithaoaing tiehmddél 02 RS

2.2.4 Orientation to the TELL ME modelput controls
ThesimulatonOl 'y 6 S NXzy Sy A NSt &n. ThaRBomtrols 40 othérleidmiieStddnIthsS Q 3
screen are described below.

2.2.4.1 Buttons

TKS Y2aG olFard O2yiNRfa NP odzidz2yad Ly GKS ¢9[]
w320T F2dzyR Ay (GKS G2L) 2F GKS w¥8saupadisiastedsta i
simulationscenari@ I YR 20K S dAlV G 2 y NXz@ther hiutforss atdhke Wodziml-ofithe2nyedace

are used to clear changes that have been made by the user or to select predefined scenarios, described in
section2.4.

A button on the interfaceas associated with a section of code in the simulation code tab. By pressing the

odzit2yz 6S INB AyadNHzGAy3 bSG[232 G2 NdHzy GKIFG O
odzi G2y @ WhyOS o6dzilizyaQ NHzy G(KRYaQ2REzy2yi@&$ il YR R
F2NBOSNE dzyGAf &a2YS O2yRAGAZ2Y A& YSOG 6KAOK GStfa
odziGi2zy A& I W2y O0OS o0dzili2yQr FyR GKS Ww3I2Q odzZilizy Aa

2.2.4.2 Drop-down boxes

There isonly one dredownbox2 y G KS AYUOGSNFI OS> GKS O2dzyiNER &St SO
heading By clicking on the icon, we are able to select which country you would like to simulate. Note that
aStSOGAY3 | O2dzy iNE R2Sa y20 tulLdail 2FY2IND AGCK-Afaf &0 2f 2K | RLILAS

2.2.4.3 Sliders

.SYySIGK GKS (GKNBS NBR KSFRAy3as W. SKI OA2eeMans 9 LI
sliders. These sliders are used to tell NetLogo what numbers you want to use for the parameters named on
the slides. Youcan change the value simply by clicking and holding on the coral coloured marker and
moving it to the value you wish, or by clicking on gtider image next téthe marker, which will move it up

or down incrementally¢ KS @I £ dzS 2 F (1 K& where h&Bale® & lotdted)s Wisplaydd\ia o

the bottom right corner of the slider.

11
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The model simulates two types of behaviour: vaccination (V) and other protective nonvaccination
behaviours such as hand washing (NWK S T2 dzNJ W. SK I Otheetidddyand thrashoiXdh RSy
each of these behaviours. Efficacy is the reduction in epidemic infectivity if the behaviour is adopted, so a
higher value will result in a smaller epidemic (if people adopt the behaviour). The threshold is the
behaviour scoe which must be reaatd for a person to adopt the behaviour, so a higher value will make it
harder to reach the required score and lead to a smaller number of people adopting the behaviour

¢ KS WIOLIARSYAZ2(f 238 (basi feprdrlE NG ratid)atgh2yip&iodi & recovery periad
the disease being simulated.

¢CKS W[ 20FfAalGA2yQ aft ARSNARA 3IAQPS GKS @I fdzSa F2NJ LM
IANR dzLIQZ | 3 Ay a dnuBder@Oealihtcaie iv@kérper L0PORopulakof

ld GKS o6020G2Y 2F GKS aONBSyal HESNBsKAOKf G2y GNRTf AR
of messages available in the Communications Plan tab (see s2cti@n

2.2.5 Oirientation to the TELL MEmulation outputs
The main outputs of the simulation are all found in the interface tab. This section explains what outputs
there are,with more detail on interpreting results section2.5.

2.2.5.1 World

The most immediatly eyecatchingoutput is themap view.h y OS @& 2 dz K| @ Shis@liowsQfeS R W2
country that is currently being simulated. The view is split into small squares called patches. The map view

is updated during the simulation and, at any point of simuliatiene, will provide broad information about

the epidemic status of regions and protective behaviour adopted by simulated people within each region.
¢tKS O02f2dzNJ 2F LI GOKSa AyRAOIGSE SLIARSYAO LIN®&INB3Ea
WLI2 &G S WReR Bloe oryeéndthe darker the shade of the patch the higher the population. When

red, the shade indicates whether the prevalence is high or Bach path also has a small circlehich

indicates whether the majority of simulatgukople in the region have (purple) or have not (white) adopted
protective behaviour.

2.2.5.2 Plots

Next therearet KIS &A b zZRS @ OplosdzBEY G KS € STG 2F GKS aONBSy
sliders) split by Vaccination (\Mgnd other protectivebehaviourssuch ashand washingor wearingmasks

(NV) Theattitude for each agent (simulated persoig) scoredbetween 0 andl for each behaviour type,
andthe displayshows the average attitudescoreover all agentsowards thecategoriesof behaviour. The
behaviourplot shows the proportiorof the populationwho have adoptedcach behaviouyrwith an extra

plot (in red) for the proportion of those'Bxpose@and Yhfecteddthat have adopted other protective
behavious.

Totheright (i K S NBpideinkRaleR S LIW2 1= ¢ KA OK an&@evalencé &f Sie dpigedic RSy O
in each timestep.

All three plots show the outputs over time, yauill see new pointplotted as the simulation runs.
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2.2.5.3 Monitors
.8t 26 GKS W9 LJarR Sevenivnitdtd NoSitre displly 2hé value of some calculation. The
epidemic monitorshow:

Impact the proportion of the population that are, or have been, infected during the epidemic;
Regions the proportion of regions (patches) in the simulation in which more thandd%he
populationhave been, or are, infected during the epidemic;

U Incidence the total number of peopldrom the populationwho have beemewly infected during

the current timestep (tick)

Max I the highest incidence during the current simulation;

When: during which time step the highest incidence ocedr

Max P. the highest prevalence during the current simulation; and

When: during which time steghe highest prevalenceccurred.

CAylLtftes 0 (GKS G2LIWNRIKO! RND BliagswheDiNSepigemignshe a SS U

current simulation was declared; the time step at which the prevalence reaches a predefined level.

[ T e R

2.2.6  Saving thesimulationinput values

Any changes you make to the inputs on the main interface (for example the countryeshlean be saved

by simply saving theimulation When it is next opened, it will have those different values selected. The
buttons along the bottom allow some of these changes to be reversed by restoring the default values that
are included in the origirtfanodel file.

2.3 Learning to use the simulation

The easiest way to learn how to use thinulationis to play with it. Run it, make a small number of
changes and run it again to see what happdhgou want to create a separate copy of the model to play

withs 2 1LJSy GKS Y2RSt FyR (KSy &l @S AdG dzyRSNJ I RAFTS
the new name.l, ¥ @&2dz YIS lFyeé OKlFIy3Sa @&2dz ¢yl (e dzyR2
simulation without savingEven if you have saved some wved changes, you can return tiseanulation

to default parameter values and then save it again.

This section provides some guided play, with a series of scenarios that gradually build complexity to assist
you tolearn to manipulate the simulation anchderstandoutputs. These are unrealistic scenarios designed

to demonstrate how thesimulationworks and allow users to build a solid foundation of familiarity before
they use it fully

28 aAKFftt y26 Wokt 1 {semBrizdifTablel). K& se dnatibctichOudllybeghidwiEha
plenty of text to explain things, but will become more succinct as you go throdm@imayneed to refer to
Section2.4 for a description of each new parameter as it is udéghossible, keep a note of the various
outputs to compare results of the different scenarios; if you are very unsure how to intetpeabutputs

of the simulation refer to Section2.5.

The scenarios only take a few minutes each, but should be run in one session as they are incremental. That
is, changes to parameters in each scenario assume that the changedyaineae in previous scenarios are
still in effect.

13
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Tablel: Learning senarios
Scenario Description

1 ¢ Epidemic Curve This scenario gives a random baseline epidemic, métltomnunication or
behaviour adoption

2 ¢ Ineffective With the same baseline epidemimghaviouris added to thesimulation(with
low behaviour thresholdsbut is ineffective.

3 ¢ Effective Next, he efficacy of behaviour is raised aadioption of behaviour therefore
has areffecton the epidemic

4 ¢ Unresponsive This scenario has higher behaviourgbholds making adoption less likétg
provide a comparison base for the communications scenarios).

5 ¢ Basic Communication | This scenaridntroduces simple communication: Regular messages ab
benefits of vaccination (attitude) plus onodf emphasis of responsibility
(norms)

6 ¢ Communication Plan | The final scenario has ambination of messagesith different media and
effects.

2.3.1 Scenariol ¢ Epidemiccurve

The purpose of this scenario is to show the way in which the epidemic spreadssimthiationif nobody

adopts protective behaviour. It uses default values for all parameters except that the behaviour thresholds
are set to 1 (so that behaviour is never adopted) and increases RO (so that an epidemic happens more
quickly).There is no communicatigolan.

Setup instructions:

U Open (or close without saving, then reopett)e simulation to remove any changes you may have
previously made.

Choose any country.

Set upthe infection to have an RO oft8/ novingthe RQX:lider to3.

St the ProtectV-thresholdslider tol

setthe ProtectN\tthresholdslider tol

[ et e R

When you opened thesimulatiors | £ f GKS &aStddAay3a Ay GKS W 2YYdzy

WI RGFYOSR t I NrYSGUSNEQ AONBSya ¢gSNB asSid G2 GKSANIR

U Confirm that that areno acive messages / t AO1 2y GKS W/ 2YYdzyAOFGAz2Yy

window to change screens and check tha¢ N (BfEdSopddwn box) ist SG (G2 Whided 9Q T2

U / 2YyFANY GKIG GKSNB INBE y2 | O0A@S badadinatiGeghataloSy I N
checkboxes (at the left of the screen) are empty.

14



D4.3 Prototype Software (Documentation)
TELL ME projectGA: 278723

Run thesimulation

U Clicki KS W& S dzLi¥anstedsll the sétingstol theisliders to the internal modelriables
and creates a small number of infections to start the epide You will see the correct country map
displayedwith a small light red patch to show where the epidemic is starting.
/I tA01] GKS w3I2Q odzid2y o
U Initially let the simulation run at normal speed, but move the slidere tastest speedo that the
run doesnot take too long to complete
U Thesimulationwill take a few minutes to run (and may take a long time to really get gwirgyen
die outif you have too low a value for RO).
U Thesimulatom At f aG2L) 6KSYy (GKS SLIARSYAO KIFa FAYAaKSR

Observe the simulatianFor this scenario, there is no communication so attitude should not change. This is
visible in the attitude plot, with all lines horizontal because nothingnges over time. Furthermore, the
GKNBaK2ft Ra F2NJ o0SKF@A2dzNJ I R2LIIA2Y KIF @S 0SSy asi
behaviour. This is visible in the behaviour plot, with everything at 0 for the entire run.

However, there should be a curie the epidemic plot, athe epidemic spreads and infects mqgueople

but then dies out when most people have beconmamune. Record the details of the epidemic for
comparison with later scenario¥#L Y LJ- OG QX Wal E L Q Xl y i RA (idsits #ssodia@O A I ( S|
Y2 KSy Qo

2.3.2 Scenarid2 ¢ Ineffective

The purpose of the second scenario is to show adoption of behaviewrning the threshold parameters
to their default valuesThe behaviour is ineffective, so it should not influence the epidemic. ¥detake
advantage of the capacity to repeat a simulation (by using the same randonoseeduence of random
numberg with different parameters.

Setup instructions:

U Uncheck the$andomise®checkboxd 2y (G KS W! R@I y OSR Thislhmaley el S NE Q
simulation use whichever random seed is currently in place (which was randomly generated during

the first scenario).

St Protect\Athreshold1o 0.3

St ProtectN\rthresholdlo 0.25

Set\fficacyvaccingio 0.

St EfficacyprotectQo 0.

Run thesimulationo 4 K+ & A &3> LINBaa GKS WaS i dvhi@ thérdadelig innihngy R {0 K
observe the world view (map). You should see the white dots becominge, particularly near the most

active epidemic areas. The purple dot indicated #aleast half of the agents on the patch have adopted
protective behaviour.

[T i i

Observe the attitude plot; it should again be horizontal lines as there is no communication to change
LIS2LX $04& FGGAGdZRSEA® hy GKS 2K S Natkérhs/ Mokt ikélKtse biaed K I & A
line increases sharply at the beginning of the simulation, settles for a while then increases during the active
epidemic and decreases again as the epidemic dies away. This is people reacting to the epidemic by
adopting nonveccination protective behaviour The black line (probably) increases much later and then
stays at the higher level. This maintenance is because people who seek vaccination are vaccinated and

15



D4.3 Prototype Software (Documentation)
TELL ME projectGA: 278723

cannot later become unvaccinatethe red line is extremely vollias it is based on the behaviour of the
small number ohigents who are currently infected.

Observe the epidemic plot and the results in the various epidemic monitors. These should be identical to
the first scenario epidemic results. Why? Because, degpgi@ple adopting protective behaviour, the
LINE G SOGA DS 0 prévideZbhypondtidh Aard thefaloiie has no impact on the epidemic spread

2.3.3 Scenariao3 ¢ Effective

The purpose of the third scenario is to isolate the effect of protective behaviouherspread of an
epidemic. The same settings will be used as in the previous scenario, except that the efficacy of the
O0SKIF@A2dzNJ Aa Y2NB NBIfAAGAO ONBGAINYySR (2 G§KSANJ
unchecked so the same epidemidging run.

Setup instructions:

U Set@fficacy@l OOAYSQ (2 noTd
U { Sl W§rBtEcKI00.26.8

Run thesimulationd6 NS Y SY 6 SNJ ( dirstLINBa a wa S dzLiQ

The epidemic should be both smaller (lower impact value, lower maximum incidence and maximum
prevalence)l YR f F 1SN 6 KAIKSNI @I fdzSa TFT2NJ WgKSyQo (KLY
behaviour is helping to control the epidemic.

In addition, you may be able to observe that the maximum behaviour adoption (high points on the blue and
black curvesgare lower than in the previous scenario. This is because a smaller epidemic also reduces the
incentive to adopt protective behaviour. This result demonstrates the importance of modelling the
two-way feedback between the epidemic and the behaviour and difficult of understanding the
complexity of the feedback withoutgimulation

2.3.4 Scenario4 ¢ Unresponsive

The purpose of the fourth scenario is to set up some space to see the effect of communication. Behaviour
thresholds are increased so that behaviouleiss likely to be adopted. The following two scenarios will then
show how communication can lead to reaching those higher thresholds and greater adoption.

Setup instructions:

Set Yrotect\-threshold) 0i32
1 Set‘protectNVithresholdd B2 n @

Run thesimubtiond NESYSYO0SNJ (2 LINBaa wasSiadzllQ FANRGO @

The results should have lower (or even no) behaviour adoption compared to scenario 3, and therefore less
control of the epidemic.

2.3.5 Scenariob ¢ Basic ommunication

This scenario introduces communication. Two messagesncluded: one that affects attitude (and hence
behaviour), and another that affects behaviour more directly. This latter message adds a bonus to one of
the inputs to the behaviour score, increasing the score and making it more likely to exceedetsieotir
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Setup instructions:

U Switchtoi KS W/ 2YYdzyAOFI GA2ya tflyQ AONBSY
U For message 1 (that is, the top lin¢):S Tirigget mD  Regulak Day/ Level m@ 1DRTatget
group mX) A2 Media channel mQ@ Na®s mediad CoHtent m) Fr@mote Benefitsand
Wehaviour type mO  Qiher Protective
U For message 2 (the second line)t Sigger m® Nafonal PrevalenceDa/ Level m@ (Qi02,
Warget group mRto AllZ Media channel m@ 8agial medid Coktent mZ)  Endphasise
Responsibility | BgHaviow type m@ Madination
U {6AGOK (G2 GKS WI RGFYOSR LI NIFYSGSNEQ talOBNBESYy |y
maximum).
Run thesimulation can you see the changes in attitud&ffere should be a bump in the attitude plot (blue
line) ewvery 10 timesteps.There should also be an increase in the proportion adopting vaccination and that
adoption starts when prevalence reached 1% of the populatdfhat else has happened®@verall,
behaviour levels should be higher than the levels that o@zlin scenario 3 becauské communications
plan hagartiallyovercome the hightiresholds for behaviour change.

The message 1 parameters mean that a message is broadcast with mass media every (hftettaye
epidemic is declared)That message is imded for everyone and promotes the benefits (that is, increase
attitude toward) of nonvaccination behaviour. The message 2 parameters mean that a message is
broadcast once using mass media when the proportion of the population infected reaches 1%. That
mesail 3S A& AYGSYRSR T2NJ SOSNEBE2YyS YR SYLKIaArasSa
calculation of the behaviour score) for becoming vaccinated.

2.3.6 Scenarics ¢ Communicationplan

The final scenario has multiple communication messages, Ak was done for scenario 5, the effect of
communication is exaggerated (by altering some of the advanced parameters) to make the results more
visible.

Setup instructions:

CearSEAaGAY3 YS&aal3asS o6& LINBaaAay3d GKS wot SN vySaa
Createthe Communications Plan Figure4:

Exaggeratél KS STFSOG 2F O2YYdzyAOlI GA2Yy Ay GKS W RGI y:
and bonus for other protective behaviour to O.&jple I £ £ (G KS @It dzSa F2N 0
LI N} YSGSNE 0S3 W/ KitsdéAul of .054cca valUB &iB): Q@ FNR Y A

Run the scenario. There should be higher levels of behaviour adoption and treegelmwer epidemic
impact than in the previous scenario.

You have now completed the teaching scenariogended to prepare you to run your own experiments
You should be:

U familiar with how to st up and run the simulatiomodel;
U able to changenany of he parameters in the simulatiorgnd
U understand and explain the main outputs of the simulation.

Close thesimulation(without saving) and reopen it to return parameters to their default values.

17



D4.3 Prototype Software (Documentation)
TELL ME projectGA: 278723

Figure4: Scenario 6 Communicationsal

Trigger (m1) Day / Level (... Target group (m1) Media channel (m1) Content (m1) Behaviour type (m1)
Regular ?] 10 Al ?! Mass media ?J Promote Benefits T] Both T]
Trlgger (m2) Day / Level (... Target group (m2) Media channel (m2) Content (m2) Behaviour type (m2)
National Prevaience?] 0.01 All _3] Social media —:] Emphasise Responsibility _:] Both ﬂ
Trigger (m3) Day / Level (... Target group (m3) Media channel (m3) Content (m3) Behaviour type (m3)
Start TJ 0 Health workers T] Health media TJ Promote Benefits TJ Both TJ
Trlgger (m4) Day / Level (... Target group (m4) Media channel (m4) Content (m4) Fehavlour type (m4)
| Regular sl 25 Anti-vaccination ﬂ Mass media T] Promote Benefits _3] Vaccination ﬂ
Trigger (m5) Day / Level (... Target group (m5) Media channel (m5) Content (m5) Behaviour type (m5)
: - { - : - [ - 1 s -
National Prevalenceg 0.0080 Infected T} Health profession T] Promote Benefits T] Other Protective T]
Trigger (m6) Day / Level (... Target group (m6) Media channel (m6) Content (m6) Behaviour type (m6)
5 s - { - [ . - { : - ’ -
National Prevalencej 0.025 All j Mass media TJ Recommend Adoption T] Other Protective T]

2.4 Scenario nmnagement

In the learningsectionwe gave you changes to make to various parameters to clear®ingscenarios. It

is important now to understand how and why you may make changes to parameters in the simulation
yourself to create thescenarios you would like to sinatk. This sectionexplain what parameterare
available, what they controfnd how to change them

Default valuesfor many of these parameters are based on real world da&e sectior8). However,there

are many others that are somewhat arbitrary (particularly those concerning the effect of communication)
because real world data do not exist. As more information becomes available, you may also wish to
permanently change the default values for sopgrameters so that they do not need to be altered every
time you wish to run a series of simulations.

2.4.1 Saving changes to parameters

At this point it is important to highlight issuesncerningsaving changes you make to the simulation. When

you move a slideor selector in the main interface, and save the simulation using File > Save or Save As
these changes will be saveiihat is, the value you have selected will become the defaultvhen you

reopen the simulation another time. It is therefore importanbt to save themodel unless you intend

those values to be changelote that the original values shipped with the model can be retrieved using the
WRS olSHE IPA 2 dzND odzi2zy 4 GKS o62Gdd0G2Y €STa 2F GKS Ay

However, if you wish to save any of the chas you make to thl2ommunicationsPlanQWPolicy Context(or
dvanced Brameters) (i yoo éust make changes directly to the code, as changes in the sliders and
inputs will not be savedlhese areavailable in thegui-default<procedure. To find tis procedure go to

0 K Sde@®db, and use the droglown procedures menti Y R & SRS @ {i. drziicédr&or will move to

the correct part of the codeOnce here, you must manually change the number for the parartgtgou

wish to changdsee Sectio3.5for further explanation)

2.4.2 Defaultscenarios

At the bottom right of themaininterface you will six buttons #t generate realistic parameteralues for
three epidemic scenarios and three communications plan scenarios. By clitkdag buttons the
simulation automatically sets the parameters to the appropriate vallibesescenariognay be helpful as

a starting point in helping you decide what parameter values you would like to exflbee epidemic
parameters are based oworld Health Organisatiomnd United StatedUnited States Centers for Disease
Control and Preventiomplanning assumptions, and the communications plan parameters are based on
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government reports and discussions with communications experts from thieed) Kingdom Table 2
details what the scenario buttons do.
Table2: Scenario bttons

Scenario Action
Button

Changes the Epidemic Parameters to: RO = 1.4, lafesityd = 2, recoverperiod = 5.
Weak flu Does not change any other parameters.

Changes the Epidemic Parameters to: RO = 2, latpaggd = 1, recoverperiod = 5.
Strong flu | poes not change any other parameters.

Changes the Epidemic Parameters to: RO = 6, latgecpd = 7, recoverperiod = 21.
Extreme Does not change any other parameters.

/| KFy3asSa (GKS 02YYdzyAOlFGAz2ya LIy G2 |
Low Plan tab to view theettings forthe messages.
' /| KFy3adsSa GKS 02YYdzyAOFGA2ya LIy G2 |
Medium Communications Plan tab to view tBettings forthe messages.

; /| KIy3aSa GKS 02YYdzyAOF (A 2 NBithisidarthgs nd 2 |
High (NV) vaccination). View the Communications Plan tab to views#t&ings forthe messages.

CKSNBE INB fa2 (GKNBS 0dzi(2ydefallto SEKB@A B &N 2NE&SFa
parameters tathose when tle simulationis first opened. TheW Ot YSS-&aNg | 3 S & QO 2 W (RBuBBEE S | NJ
clear the Communications Plamd Policy Context tabs respisely.

2.4.3 Communicatiors dan

Comparing the effect of differentommunications plasiis the main function of the TELL Mitnulation
Therefore communications plans arbikely to be one of the kegcenarioelements you would like to
change.From using the learning scenariosuyshould now understand how to change communication
plans, so we shall now explain how communications plansi@fieedin the simulation.

A plan ismade up of a group of messagésach message has six parameters and occupies one row in the
W/ 2YYdzy A Ol (i A 2 Thé messhades/tliat néake N sSpjaare described in the simulation using the
six parametersletailed in Table3.

Table3: Communications plan mssageparameters

' Parameter Values Description

Trigger Before This parameter in combination with the Day / Levébelow),
Start identifies when a message wadkcur, or be triggeredMessages
Day can begin: (i) before the start of an epidem{actually when
National prevalence prevalence reaches half the level at wharhepidemic is declared
After and is intended to represent preparatory communicase Day /
Regular Level gives the number of messages that occur before

epidemig (ii) at the start of the epidemic, (iii) on a particular d
after the start of the epidemia Day / Level gives the day, (i
when the epidemic reaches a certain national premak¢ Day /
Level sets the proportion prevalence, (v) after the peak of &
epidemic¢g Day / Levebkets the relative prevalence compared
the epidemic peak(vi) repeatedat regular intervals once th
epidemic has started; Day / Level gives the number afys
between repeated messages.
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Parameter Values Description
Day / Level User number input Gives the number of days qroportion levelto be used by the
trigger- see above.

Target Group Al This parameter identifieso whom messages are targeted (a
High risk thus who they reach). They can be targeted at: (i) all of
Health-care workers population, (ii) only high risk groups (e.g., old, young, frail),
Infected health-care workers (iv) people currently infected, or (v) pdep
Anti-vaccination with anti-vaccination iews.

Media Channel Mass media This parameter denotes the medium through which messages
Social media deliveredto the target group. They can be channelled via: (i)
Health media mass media, (ii) social media, (iii) the heattbdia (to healthcare
Health profession workers), or (ivpy health professionals (to the public)

Content Epidemic status This parametedescribeghe content of the message. This can |
Promote benefits () to provide infemation on the current state of the epidemi

Emphasise responsibility (which increases trust)ii) to explain the benefits of adopting

Recommend adoption protective behavioufwhich increases attitudesfiii) to emphasise
that people have a responsibility to help combat the epidemig
changingtheir behaviour(which temporarily adds a bonus to tf
behaviour score)or (iv) to raise awareness of the risk of t
epidemic (which temporarilymakes people reassess the thred
they perceiveas if they were close to the epidemic front).

Behaviour Type Vaccination ¢CKA& LI NIYYSGSNI ARSYUGUATASEA ogF
Both the message. This can be: (i) related to vaccination only, (i) re
Other protective to other protective behaviours only (e.g., handwashing), or

related to boh of the above.

[atN

TKS aAvdzZ A2y gAftf y20 OKSO] KL ( fobeampl&youxsuldONES |
create a messag@tended for everyone (target of All) but delivered in specialist health publications (media
channel of Healtmedia) You should take the time to verify that each message and the overall plan you
create make conceptual sense.

You can set the number of messages by choosing how many are aativegsage is inactive when the

trigger is set to NONE). If youwishtb S Y2 NB G KIy wmn ¥YWoS&a 13835530 daatSa RIS
AYUSNFIOS: @&2dz %3 3dalySSRGdPGHorRpaRRE gXi OésSabsehhis. As this

will also clear whatever message information you have already entered, it sheuddne before defining

the communications plan.

2.4.4 Behaviour @rameters
There are four basic behaviour parameters (parameters associated with indigdr@tisctive behaviour)
that you may wish to change (sé&gureb). These were useduring the learning scenarios, they are:

FigureS: Behaviour parameters U efficacyprotect: this gives the propoiwnal reduction inrisk to self
TJH and others if norvaccination behaviour adopte@
erricacy-pro .
_cy e U protectNV-threshold: this gives the value (for attited norms and
protectNV-threshold  0.30 incidence combini@on) required to induce protective behaviou®.
e e | U efficacyrvaccine this gives the proporonal reduction in 8k to self
efficacy-vaccine 0.80 and others if vacoiated.O
I

U protectV-threshold: this gives the value (for attitude, norms and
incidence combination) at which agents seek vaccinatin.

protectV-threshold 0.40
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2.4.5 Epidemiology arameters
There are three basic epidemiology parametidrat determine the underlying characteristics of the disease
that you may wish to change (séggure6). They are found on the main interface:

Figure6: Epidemiology parameter {1 RO: the basicreproductionratio (this can be thought of as the number
I — of cases one case generates on average over th&seoof its
RO 2.00 infectious period).

S DR i 1atency-period: the averagenumber of daysafter exposure bedre
latency-period 2.0 people are infectious

__ U recoveryperiod: the averagenumber of daysthat people remain
recovery-period 6 infectious O

2.4.6 Localisationparameters

There are five basic localisation parameters that you may wish to chang€i(gee7). They are:
Figure7: Localisation parameter:
country U country: to selectthe country that is simulated.

\United Kingdom V| U prop-sociatmedia which gives the proportion of the population that
haveaccess to and use social media.
prop-in-target: which gives the proportion of the population that
receive messages that are in the high risk group used in messages
prop-in-target 0.10 (e.g. elderly poa health status)

U popn-hcw: which gives the proportion of the populatiothat are
health-care workers.
prop-antivax which gives the proportion of the population that have
strong antivaccination views.

c

prop-social-media 0.70

|

c

popn-h... 10 per 1000 popn

c

prop-antivax 0.20

2.4.7 Policy ontext parameters

¢ KS Wt 2t rs@a=ncontinsinSdf éf Parameters that provide furthsituational characteristics for

the simulation These do not relate directly to the behaviour of individuals, or the disease characteristics,
but provide further depth and context to the simulation if desl. These situations were identified as
important contextual elements bgtakeholdes during the development of thesimulation model Five

different policy scenarios are available in the simulation, each with the own set of user controllable
parameters.

Isolation: this set of parameters relates to the inclusion of the possibility of compulsory or voluntary
seltisolation of individuals who are infected. There is a checkbox to turn this context on or off; a slider to
show the proportion reduction in traveesulting from isolationa slider to show the proportion reduction

in contacts in am y R A @ hoRdzte§iaR;da number input to determine at what national prevalence
percentage the isolation context becomes active; and a slider to determine how lonigafa¢ion policy
operates after it has become active (this is not the period that a person remains isolated)

Restrictions on access to vaccinatioimese parameters allow for a delayancess to a vaccine (e.g. it takes
time to be developed) or restriins ineligibility for an availablevaccine. There is a checkbox to turn this
context on or off; a selector box to choose which type of individuals the restriction applies to; and a slider
to pick how long the delay occurs.

Misperception of risk these paameters allow for an error in individu&@perception of the risk the
epidemic poses. There is a checkbox to turn this context on or off; a slider to determine the perceived risk
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of infection (as opposed to the real observed risk); a slider to deternmoeeased perception of the
severity of the disease; and a slider to detéme the duration of the misperceptiofit begins when the
epidemic is declared)

Media frenzy these parameters relate to the commonly observed media frenzy that occurs early in a
possible epidemic, and the resultant increase in protective behaviour, despite low real risk. There is a
checkbox to turn this context on or ofinda slide to determine whatproportion of the population adopts
protective behaviour basedolelyon the meda frenzyinstead of calculating their behaviour based on the
usual combination of attitude, proportion nearby who have adopted protective behaviour, and proximity to
the epidemic front

Loss of trust in health communicatiarthis set of parameters allowstfthe possibility that individuals have

lost trust in the messages they receive as part of the communications plan. There is a checkbox to turn this
context on or off; a slider to determine the average trust in messages at the start of the epidemigra sli

G2 RSOSNXAYS (GKS (GNdHzalG f S@St 2y 0S NBO2@SNBRT I yR
While the loss of trust exists, messages will be less effective in changing attitudes or behaviour.

2.4.8 Advanced prameters

¢tKS WIRGFYOSR tIFNFIYSGSNBRQ (06 O2y §inulayoa These areza¢di K S NJ
using real world data where possible. They can be chargedt is envisagednly advanced users will do

this. Table4 describes the available parameters and their interpretatibtore details are available in the

design documents (particularly TELL ME Report D4.2).

Table4: Advanced prameters

Parameter Values Description

Travel rate 0-1 ¢CKS LINRPLRNIAZ2Y 2F Ly AYRAQD
region/patch

Travel proportion 0-1 ¢CKS LINRPLER2NIAZ2Y 2F |y AYRAOQD

short region/patch that are with theneighbouring regions/patches

Prevalence at which  User number input The national prevalence at which the simulation considers

epidemic declared epidemic to have started

See distance 1-5 wk RAdza F2NJ a02LIS 27F WO A dhethey

agents have adopted protective behaviour and the number of 1
infectionsin other regions/patches

Population 1000, 2000, 5000, The number of people represented by one agent ingimeulation.
represented by or 10000

person

Randomise? ON orOFF Turns on or off the random number generatdinjs should be left

on unless you wish to reproduce the exact samédemic and
behaviours for comparison purposes.

Random seed value User input / Reports the current random seed valuand can be used(if
monitor Randomise? Is offp enter a previously used random seed valug

Initial attitude bonus 0¢0.3 The difference in initial attitude between those in and out of {

for target group target group

Daily return to initial 0¢10% The percent decay per timetep to return to initial attitude if no

attitude further communication

See mass media 0¢l The probability of persorreceivingamass media message

See social media 0¢l The probability ofa person with access to social medigeivinga

social media message
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Parameter Values Description

Healthcare worker 0¢l The probability of healthcare worker responding toessages

sees health media delivered through the health media.

Go to doctor during  0¢1 The probability ofa member of the public recéing a messagy

campaign delivered byhealthcare workes.

Latitude of 0¢0.5 Thedistance from their own attitudeghat a messagewill not be

acceptance immediately ignored.

Effectiveness of 0¢l The relative effect of repeated messagés allowlater messages

repeat message to have a lesser effect than earlier messages.

Change: mass media 0¢ 1 Thel Y2 dzy G { K I (attithde illScNahge yl@dto mas
media messages

Change: social media 0¢ 1 Thel Y2 dzy i { K I dltitudle will 3 ahfeiye@social
media messages

Change: mediafor 0c¢1 Thel Y2dzy i GKIF G | rtBthde wilkeahgdBue b

healthcare workers messaged specialist health media.

Change: healthcare 0¢1 Thel Y2 dzy i K I dltitudle willXahBei tifeQraceive

advisor information from a healthcare worker.

Trust bonus from 0¢0.2 Increase in trust due to provision of informati@bout epidemic

information status.

Duration of norms 0¢ 30 days The number of days for heightened awareness of norms

bonus recommendation after messagemphasising responsibility.

Bonus for vaccination 0¢ 0.5 Additional normsscore (above the proportion of nearby peof
who have adopted behavioufdr vaccination

Bonus for other 0¢0.4 Additional normsscore (above the proportion of nearby peof

protective behaviour who have adopted behaviourfor nonvaccination protective
behaviour

Daily discount for pas 0¢ 0.2 The discount per timstep for epidemic history in risk calculatior]

incidence

Threat perception 1¢5 Multiplier for threat perception compared to HIN1

multiplier

Vaccination: attitude 0¢1 Weight of own attitude in seeking vaccination

weight

Vaccination: norms  0¢1 Weight of normgproportion of nearby people who have adopte

weight behaviour)in seeking vaccinatiobehaviour calculation.

Nonvaccination: 0¢gl Weight of own attitude in adopting nonvaccination protective

attitude weight behaviours

Nonvaccination: 0-1 Weight of normgproportion of nearby people who have adopte

norms weight behaviour)in calculation for other protective behaviour.

2.5 Understanding the results of the simulation

Now we have described all of the parameters and scenarios in the simutaéissentially the inputg we

should consider how tasethe outputs or results of thesimulation This section will preserthe three

plots, map view, and monitors that make tipe outputs of thesimulationin the interface, and compare

two differingscenariodor each to demonstrate what the outputs shoWhetwo scenarios usedre exactly

the sameexcept that one has only a very small communications plan of one regular mass media message,
whereas the other has a more complete communications plan made up of a range of different messages.

It is also possible toomparemany different scenarios, repeat scenarios and take averages, and use more
guantitative analysis techniques. NetLogo providdsol to do this calledBehaviorSpacesee sectiort.1
for details.
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2.5.1 Attitude plot

The attitude plot shows, over time, the average (black and-ohig¢) and plus and minus (lightue and

grey) onea G yYRFNR RS@AIFIGA2Y @It dzSa

protective behaviours.

Figure8: Attitude Plot with Complete Comms Plan
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Figure9: Attitude Plot with One Msg Comms Plan
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We can sedn Figure8 and Figure9 that the average attitude toward nonvaccination protection starts
slightly higher than that towards vaccination. There is no change in the attitude figures urgpitheEmicis

officially declared at tick 54. This is because none of the messages were active before the start of the
epidemic.Once the epidemic has begun we see an increase in attitude as the messages have an effect, but
then a decay as time passes after the messagiese is no clear difference in attitudes between the two
scenarios, suggesting the regular mass media message common to both scentim@omisst important

component of the more complex communications plan with respedffect on attitudes.

2.5.2 Behaviour pot
The behaviour plot shows the proportion of the population adopting vaccination and nonvaccination

protective behaviours through time.

Figurell: Behaviour Plo; Complete Comms Plan
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Figurel0: Behaviour Plo; One Msg Comms Plan
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