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EXECUTIVE SUMMARY 
The agent-based social simulation component of the TELL ME project (WP4) developed prototype software 

to assist communications planners to understand the complex relationships between communication, 

personal protective behaviour and epidemic spread. Using the simulation, planners 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 section 2.2.1 for instructions on 

how to obtain the relevant files). This report provides the documentation for the prototype software. The 

major component is the user guide (Section 2). This provides instructions on how to set up the software, 

some training scenarios to become familiar with the model operation and use, and details about the model 

controls and output. 

The model contains many parameters. Default values and their source are described at Section 3. These are 

unlikely to be suitable for all countries, and may also need to be changed as new research is conducted. 

Instructions for how to customise these values are also included (see section 3.5). 

The final technical reference contains two parts. The first is a guide for advanced users who wish to run 

multiple simulations and analyse the results (section 4.1). The second is to orient programmers who wish to 

adapt or extend the simulation model (section 4.2). This material is not suitable for general users. 
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1 Introduction 
The TELL ME project developed an evidence-based communication package to respond to major infectious 

disease outbreaks, notably influenza epidemics. The project was intended to assist health agencies to 

develop plans to communicate before, during and after any outbreak in an effective way, so as to 

encourage appropriate population behaviour and minimise the impact of an epidemic. 

One of the tools developed is prototype software: an agent-based social simulation to assist with planning 

decisions about communication. The simulation is intended to provide decision support for health agencies 

(and other official information providers), assisting relevant officials to understand the complex problem of 

communicating effectively before, during and after an influenza epidemic. More specifically, it is to allow 

comparison of options for communication plans, with the user to enter a communication plan and explore 

some of the key effects on behaviour and consequently on the progress of the epidemic (see section 1.3 for 

some potential model uses). 

The basic question for the model is, given a specific communication plan and epidemic parameters: 

ü What proportion of the population adopt protective behaviour? 

ü 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 voluntary decisions 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, these decisions are influenced 

ōȅ ǘƘŜ ǇŜǊǎƻƴΩǎ ǎƛǘǳŀǘƛƻƴΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ǇǊƻȄƛƳƛǘȅ to, and other features of, the epidemic. The connection 

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, there are five requirements for the model 

design: 

ü Communication affects behaviour; 

ü Behaviour is based on appropriate psychological models; 

ü Heterogeneity of behaviour response and situational awareness; 

ü Two-way dynamic influence of epidemic on behaviour and behaviour on epidemic; and 

ü Parameterisation with empirical data, where available. 

A recent review (Funk, Salathé, & Jansen, 2010) identified 25 theoretical studies that considered the mutual 

influences of personal behaviour and epidemiology of infectious disease (the fourth requirement).  Almost 

all the models reviewed were compartment models, which is the standard mathematical approach to 

modelling epidemics, using differential equations. This approach creates nominal compartments for people 

ƻŦ ŘƛŦŦŜǊŜƴǘ ŜǇƛŘŜƳƛŎ ǎǘŀǘǳǎ ǎǳŎƘ ŀǎ ΨǎǳǎŎŜǇǘƛōƭŜΩ ƻǊ ΨƛƴŦŜŎǘŜŘΩΣ ŀƴŘ ƳƻŘŜƭǎ ǘƘŜ ǊŀǘŜǎ ŀǘ ǿƘƛŎƘ ǇŜƻǇƭŜ ƳƻǾŜ 

between compartments. Behaviour is added by increasing the number of compartments and adjusting 

ǊŀǘŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ΨǎǳǎŎŜǇǘƛōƭŜΩ Ƴŀȅ ōŜ ǎǇƭƛǘ ƛƴǘƻ ΨǎǳǎŎŜǇǘƛōƭŜΣ ƎƻƻŘ ƘŀƴŘ ƘȅƎƛŜƴŜΩ ŀƴŘ ΨǎǳǎŎŜǇǘƛōƭŜΣ 

ǇƻƻǊ ƘŀƴŘ ƘȅƎƛŜƴŜΩ ŀƴŘ ǘƘŜ ǊŀǘŜ ƻŦ ƛƴŦŜŎǘƛƻƴ ŦƻǊ ǘƘŜ ŦƻǊƳŜǊ ǿƻǳƭŘ ōŜ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ƭŀǘǘer. 

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, geographic proximity to the outbreak, exposure to 
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communication, and relevant demographic features. The most appropriate modelling methodology to meet 

the requirements of the TELL ME prototype simulation is agent-based modelling (ABM) because it allows 

heterogeneous individuals to make decisions based on their own characteristics and situation, and for the 

actions of these individuals to change their environment (Gilbert, 2008). 

The most relevant published model is an ABM of facemask use during the 2003 SARS outbreak in Hong 

Kong (Durham & Casman, 2012)Φ ¢ƘŜ ŀǳǘƘƻǊǎ ǇǊŜǎŜƴǘ ǘƘƛǎ ƳƻŘŜƭ ŀǎ ǘƘŜ άŦƛǊǎǘ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ƻŦ ŀ 

quantitative HBM [Health Belief Model] suitable for incorporation in agent-based epidŜƳƛŎ ǎƛƳǳƭŀǘƛƻƴέ 

(Durham & Casman, 2012, p. 567). The 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 authors explicit recognise ǘƘŜ ƳƻŘŜƭΩǎ limitations but also the need to 

compromise realism to achieve model feasibility.  

The TELL 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 model is a substantial step to extend and generalise modelling of protective behaviour and 

epidemic progress. 

1.2 Model overview 
The TELL ME model is a two-layer simulation. One layer consists of simulated individuals that receive 

communication messages, adjust their attitudes accordingly, perceive their situation and make decisions 

about whether to adopt (or cease) protective behaviour. This behaviour is founded on a hybrid 

psychological model that includes attitudes, subjective norms and perceived threat. Each simulated person 

calculates a weighted average of their own attitude (a value between 0 and1), the proportion of nearby 

people who have adopted the behaviour (a proxy for norms) and a threat score which is high near the 

epidemic frontier and lower elsewhere. That risk score is the discounted cumulative local incidence; that is, 

ƛǘ ƛƴŎǊŜŀǎŜǎ ŀǎ ƴŜǿ ŎŀǎŜǎ ƻŎŎǳǊΣ ōǳǘ ȅŜǎǘŜǊŘŀȅΩǎ ƴŜǿ ŎŀǎŜǎ Ŏƻǳƴǘ ƳƻǊŜ ǘƘŀƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ŘŀȅΩǎ ŀƴŘ ǎƻ ƻƴ. If 

the weighted average of these three components exceeds some threshold, the person adopts the relevant 

behaviour.  

The other layer is a spatial epidemic simulation. Mathematical equations are used to estimate the number 

of newly infected people in a region in the next time step, based on the existing number of infected and 

susceptible people. 

The layers interact, with outputs from each layer influencing behaviour in the other layer. One of the three 

elements ƛƴ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ behaviour decision is based on the number of recent nearby new infections. In 

the other direction, the adoption of protective behaviour by the individuals in a region affects the spread of 

the epidemic in that region. 

These model rules are fully described in report 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 broad logic of the simulation is detailed in Figure 1. The key entities within the simulation are 

communication plans, individuals and regions. The figure describes major properties of these entities, 

which are grouped by entity. The arrows identify the pattern of influences between properties of entities. 

CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ǇǊƻǘŜŎǘƛǾŜ ōŜƘŀǾƛƻǳǊ ŀŘƻǇǘŜŘ ōȅ ƛƴŘƛǾƛŘǳŀƭǎ ŀŦŦŜŎǘǎ ǘƘŜ ǊŜƎƛƻƴǎΩ force of infection used in 



D4.3 Prototype Software (Documentation) 
TELL ME project ς GA: 278723 

 
7 

the epidemic model. The arrows in this logic diagram therefore indicate the main interactions for which 

rules have been constructed. 

Figure 1: Broad simulation logic 

 

The outcome of these model rules depends on specific characteristics of the simulated individual and their 

situation. For example, individuals will also have access to different information and communication based 

on their access to media channels. Those 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 for other purposes. At 

least four important uses have been identified during stakeholder discussions. 

Exploring and comparing scenarios: perhaps the most intuitive use of the simulation is to run different 

scenarios and compare the outputs. Once you understand the different scenarios that can be simulated, 

you may wish to run those you consider to be of interest, and explore the difference in outcomes. The most 

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 thought experiment on the implications of these theories, and 

allows users to track the effects and outcomes of the various theoretical assumptions. 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 specific effect it is that produces this result and 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 necessary to connect the 

theoretical understanding into practical output. While some of these parameters are calibrated with real 

world data, there are many others for which data were not available. The simulation can help identify what 



D4.3 Prototype Software (Documentation) 
TELL ME project ς GA: 278723 

 
8 

parameters strongly affect the results and would therefore be useful to collect data about in the future. 

The parameters associated with the effect of government communication on an individualΩs behaviour are 

a prime example. 

Discussion and training tool: it is most likely that all of the above uses will be most beneficial when 

conducted with colleagues and other stakeholders. In this group format, the simulation becomes a 

discussion tool which can help identify areas of consensus and disagreement, and develop a shared 

understanding of the effect of communication and improve decision making capability. 

2 User Guide 
This guide is intended for all users of the TELL ME simulation, regardless of prior experience with using 

models. No programming is required to use the simulation, it is operated simply by entering parameter 

values and pressing buttons. 

The user guide contains three parts: 

ü 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 and simulation output; 

ü a guided set of scenarios to assist users to learn how to input their own scenarios; and 

ü a detailed examination of simulation outputs. 

2.1 Modelling environment 

The simulation is developed in NetLogo (Wilensky, 1999), a specialist ABM software application with its 

own programming language. The TELL ME simulation enables users to input communication plans and also 

to manipulate other parameters that are relevant for planning, such as the country to be considered and 

the infectivity of the disease. 

A basic bŜǘ[ƻƎƻ ǎƛƳǳƭŀǘƛƻƴ Ƙŀǎ ǘƘǊŜŜ ŎƻƳǇƻƴŜƴǘǎΦ ¢ƘŜ ΨLƴǘŜǊŦŀŎŜΩ ŎƻƳǇƻƴŜƴǘ ǇǊƻǾƛŘŜǎ ǘƻƻƭǎ ǘƻ ŀƭƭƻǿ ǘƘŜ 

user to manipulate key parameters and run the simulation, and charts and other information to monitor 

the simulaǘƛƻƴ ŘǳǊƛƴƎ ǘƘŜ ǊǳƴΦ ¢ƘŜ ΨLƴŦƻΩ ŎƻƳǇƻƴŜƴǘ ƛǎ ǘƻ ŀƭƭƻǿ ŀŎŎŜǎǎƛōƭŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ǘƻ be packaged 

with the simulation; ǘƘƛǎ ƎƛǾŜǎ ƻƴƭȅ ǾŜǊȅ ōŀǎƛŎ ƛƴŦƻǊƳŀǘƛƻƴΦ ¢ƘŜ Ψ/ƻŘŜΩ ŎƻƳǇƻƴŜƴǘ ǎŜǘǎ ƻǳǘ ŀƎŜƴǘ ǇǊƻǇŜǊǘƛŜǎΣ 

interaction rules and data. That is, this provides the programming to implement the simulation. While the 

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

The TELL ME simulation ǳǎŜǎ ŀƴ ŜȄǘŜƴŘŜŘ ǾŜǊǎƛƻƴ ƻŦ bŜǘ[ƻƎƻ ǘƻ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ΨLƴǘŜǊŦŀŎŜΩ ŎƻƳǇƻƴŜƴǘǎΦ 

This means that the Ƴŀƛƴ ΨLƴǘŜǊŦŀŎŜΩ ŎƻƳǇƻƴŜƴǘ Ŏƻƴǘŀƛƴǎ ƻƴƭȅ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǾŀǊƛŀōƭŜǎ ǘƘŀǘ ŀ ǳǎŜǊ 

may wish to access. The additional interfaces allow more detailed control of communications plans, 

epidemic management policies, and parameters that are internal to the simulation. 

As well as providing the structure and tools for building an agent-based model, NetLogo also provides tools 

for analysing the results of simulations. For example, the BehaviorSpace tool provides scenario 

management capabilities, so that results from multiple simulation runs can be exported for analysis. 
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2.2 Quick start guide 

2.2.1 Installation 

Installing the TELL ME simulation is relatively simple but does require several steps. Briefly, these are: 

ü Download and install the NetLogo software; 

ü Download and install the eXtraWidgets NetLogo extension; and 

ü 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 https://ccl.northwestern.edu/netlogo/. Go to this website and 

follow the on-screen instructions to download and install the most recent version (5.1.0 or later) for your 

operating system (Windows, OS X or Linux).  

The TELL ME simulation takes advantage of the eXtraWidgets NetLogo extension developed during the 

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

the appropriate folder. To do so, go to https://github.com/CRESS-Surrey (the link is also available from the 

TELL ME and CRESS websites) and follow the link to the eXtraWidgets page. Once you have downloaded the 

ŜȄǘŜƴǎƛƻƴΣ ǇƭŀŎŜ ǘƘŜ ǳƴȊƛǇǇŜŘ ŦƻƭŘŜǊ ŀƴŘ ƛǘǎ ŎƻƴǘŜƴǘǎ ƛƴ ǘƘŜ ΨŜȄǘŜƴǎƛƻƴǎΩ ŦƻƭŘŜǊ ƛƴǎƛŘŜ ǘƘŜ ΨbŜǘ[ƻƎƻΩ ŦƻƭŘŜǊ 

(the location of the NetLogo folder will depend on where you saved it during installation, see Figure 2). 

More detailed instructions on how to install the extension are available from the github site. 

Figure 2: Saving the eXtraWidgets Extension 

 

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

(http://cress.soc.surrey.ac.uk/web/home) website and save it on your computer. Note the unzipped folder 

contains both the NetLogo model file (TELL ME model.nlogo) and a folder with geographic information 

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

GISdata, and that folder in the same folder as the model file. 

You can now open the model file, 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 File > Open from within NetLogo itself. 

2.2.2 Basic simulation control 

Once you have opened the simulation, you should see a window like that shown in Figure 3. This shows the 

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

output. In addition, there are general controls for the NetLogo software, which are the same for any 

NetLogo model. 
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In this quick start section we will introduce the basic simulation controls. A more comprehensive 

description of how to use the simulation is presented in Section 2.3. 

Figure 3: Initial simulation view 

 

2.2.3 Orientation to NetLogo 

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

ü Agent: an entity that is able to make decisions based on its own characteristics and environment, 

simulated people in this model. 

ü PatchΥ ǘƘŜ ΨǿƻǊƭŘΩ ƛƴ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴ ƛǎ ƳŀŘŜ ǳǇ ƻŦ ŀ ƎǊƛŘ ƻŦ squares ŎŀƭƭŜŘ ΨǇŀǘŎƘŜǎΩΣ ǘƘŜǎŜ ŀǊŜ ŀƭǎƻ 

referred to as regions in this simulation. 

ü Tick: each time step or advance in tƘŜ ǎƛƳǳƭŀǘƛƻƴ ƛǎ ŎŀƭƭŜŘ ŀ ΨǘƛŎƪΩΦ 

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 file, which 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). 
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2.2.3.2 Simulation speed 

!ǘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ȅƻǳ ǿƛƭƭ ǎŜŜ ŀ ǎƭƛŘŜǊ ǿƛǘƘ ΨƴƻǊƳŀƭ ǎǇŜŜŘΩ ǿǊƛǘǘŜƴ ōŜƭƻǿ ƛǘΦ .ȅ ƳƻǾƛƴƎ ǘƘƛǎ ǎƭƛŘŜǊ ȅƻǳ 

can slow down or speed up the simulation. It is advised you move this all the way to the right to speed up 

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

also mean that the screen is not updated every tick. 

2.2.3.3 Tabs 

!ǘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǿƛƴŘƻǿ ȅƻǳ ǿƛƭƭ ƴƻǘƛŎŜ ǎƛȄ ǘŀōǎΥ ΨLƴǘŜǊŦŀŎŜΩΣ Ψ/ƻƳƳǳƴƛŎŀǘƛƻƴǎ tƭŀƴΩΣ ΨtƻƭƛŎȅ /ƻƴǘŜȄǘΩΣ 

Ψ!ŘǾŀƴŎŜŘ tŀǊŀƳŜǘŜǊǎΩΣ ΨLƴŦƻΩΣ ŀƴŘ Ψ/ƻŘŜΩΦ The user can access different screens by clicking on the relevant 

tab. All NetLogo simulations ƘŀǾŜ ǘƘŜ ΨLƴǘŜǊŦŀŎŜΩΣ ΨLƴŦƻΩ ŀƴŘ Ψ/ƻŘŜΩ ǘŀōǎΣ ōǳǘ ǘƘŜƛǊ ŎƻƴǘŜƴǘ ƛǎ ǎǇŜŎƛŦƛŎ ǘƻ ǘƘŜ 

particular model. 

ΨLƴǘŜǊŦŀŎŜΩ ŘƛǎǇƭŀȅǎ ǘƘŜ ōŀǎƛŎ ƛƴǇǳǘǎΣ ŎƻƴǘǊƻƭǎΣ ŀƴŘ ƻǳǘǇǳǘǎ ƻŦ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴΦ Ψ/ƻƳƳǳƴƛŎŀǘƛƻƴǎ tƭŀƴΩ displays 

ǘƘŜ ǎŜǘ ƻŦ ƳŜǎǎŀƎŜǎ ŀƴŘ ǘƘŜƛǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ȅƻǳ ŀǊŜ ŀōƻǳǘ ǘƻ ǎƛƳǳƭŀǘŜΦ ΨtƻƭƛŎȅ /ƻƴǘŜȄǘΩ ŀƴŘ Ψ!ŘǾŀƴŎŜŘ 

tŀǊŀƳŜǘŜǊǎΩ ŀƭƭƻǿ ȅƻǳ ǘƻ ǾƛŜǿ ŀƴŘ ǎŜǘ ǾŀǊƛƻǳǎ ƳƻǊŜ ŀŘǾŀƴŎŜŘ ǇŀǊŀƳŜǘŜǊǎ that allow finer control of the 

scenario to be modelledΦ ¢ƘŜ ΨLƴŦƻΩ ǘŀō contains some basic info on the simulation in text form, and the 

Ψ/ƻŘŜΩ ǘŀō Ŏƻƴǘŀƛƴǎ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴ ŎƻŘŜ; that is, the program that runs the model. 

2.2.4 Orientation to the TELL ME model input controls 

The simulation Ŏŀƴ ōŜ Ǌǳƴ ŜƴǘƛǊŜƭȅ ŦǊƻƳ ǘƘŜ ΨLƴǘŜǊŦŀŎŜΩ ǎŎǊŜen. The controls and other elements on this 

screen are described below. 

2.2.4.1 Buttons 

TƘŜ Ƴƻǎǘ ōŀǎƛŎ ŎƻƴǘǊƻƭǎ ŀǊŜ ōǳǘǘƻƴǎΦ Lƴ ǘƘŜ ¢9[[ a9 ǎƛƳǳƭŀǘƛƻƴΣ ǘƘŜ ǘǿƻ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŀǊŜ ΨǎŜǘǳǇΩ ŀƴŘ 

ΨƎƻΩΤ ŦƻǳƴŘ ƛƴ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƛƴǘŜǊŦŀŎŜΣ Ƨǳǎǘ ǘƻ ǘƘŜ ǊƛƎƘǘ ƻŦ ŎŜƴǘǊŜΦ ¢ƘŜ ΨǎŜǘǳǇΩ ōǳǘǘƻƴ initialises the 

simulation scenarioΣ ŀƴŘ ǘƘŜ ΨƎƻΩ ōǳǘǘƻƴ Ǌǳƴǎ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴΦ Other buttons at the bottom of the interface 

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

section 2.4. 

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

ōǳǘǘƻƴΣ ǿŜ ŀǊŜ ƛƴǎǘǊǳŎǘƛƴƎ bŜǘ[ƻƎƻ ǘƻ Ǌǳƴ ǘƘŀǘ ŎƻŘŜΦ .ǳǘǘƻƴǎ Ŏŀƴ ŜƛǘƘŜǊ ōŜ ŀ ΨƻƴŎŜ ōǳǘǘƻƴΩ ƻǊ ŀ ΨŦƻǊŜǾŜǊΩ 

ōǳǘǘƻƴΦ  ΨhƴŎŜ ōǳǘǘƻƴǎΩ Ǌǳƴ ǘƘŀǘ ŎƻŘŜ ƻƴŎŜ ŀƴŘ ǘƘŜƴ ǎǘƻǇΦ ΨCƻǊŜǾŜǊ ōǳǘǘƻƴǎΩ Ǌǳƴ ǘƘŀǘ ŎƻŘŜ ǊŜǇŜŀǘŜŘƭȅ 

ŦƻǊŜǾŜǊΣ ǳƴǘƛƭ ǎƻƳŜ ŎƻƴŘƛǘƛƻƴ ƛǎ ƳŜǘ ǿƘƛŎƘ ǘŜƭƭǎ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴ ǘƻ ǎǘƻǇΣ ƻǊ ȅƻǳ ǇǊŜǎǎ ƛǘ ŀƎŀƛƴΦ ¢ƘŜ ΨǎŜǘǳǇΩ 

ōǳǘǘƻƴ ƛǎ ŀ ΨƻƴŎŜ ōǳǘǘƻƴΩΣ ŀƴŘ ǘƘŜ ΨƎƻΩ ōǳǘǘƻƴ ƛǎ ŀ ΨŦƻǊŜǾŜǊ ōǳǘǘƻƴΩΦ 

2.2.4.2 Drop-down boxes 

There is only one drop-down box ƻƴ ǘƘŜ ƛƴǘŜǊŦŀŎŜΣ ǘƘŜ ŎƻǳƴǘǊȅ ǎŜƭŜŎǘƻǊΣ ŦƻǳƴŘ ǳƴŘŜǊƴŜŀǘƘ ǘƘŜ Ψ[ƻŎŀƭƛǎŀǘƛƻƴΩ 

heading. By clicking on the icon, we are able to select which country you would like to simulate. Note that 

ǎŜƭŜŎǘƛƴƎ ŀ ŎƻǳƴǘǊȅ ŘƻŜǎ ƴƻǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƭƻŀŘ ƛǘΣ ǿŜ ƘŀǾŜ ǘƻ ǇǊŜǎǎ ΨǎŜtuǇΩ ŦƻǊ ǘƘƛǎ ǘƻ ƘŀǇǇŜƴ. 

2.2.4.3 Sliders 

.ŜƴŜŀǘƘ ǘƘŜ ǘƘǊŜŜ ǊŜŘ ƘŜŀŘƛƴƎǎΣ Ψ.ŜƘŀǾƛƻǳǊΩΣ 9ǇƛŘŜƳƛƻƭƻƎȅΩ ŀƴŘ Ψ[ƻŎŀƭƛǎŀǘƛƻƴΩΣ ȅƻǳ ǿƛƭƭ ƴƻǘƛŎŜ eleven 

sliders. These sliders are used to tell NetLogo what numbers you want to use for the parameters named on 

the sliders. You can 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 the slider image next to the marker, which will move it up 

or down incrementally. ¢ƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ǎƭƛŘŜǊΩǎ ǇŀǊŀƳŜǘŜǊ όor where the marker is located) is displayed in 

the bottom right corner of the slider. 
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The model simulates two types of behaviour: vaccination (V) and other protective nonvaccination 

behaviours such as hand washing (NV). ¢ƘŜ ŦƻǳǊ Ψ.ŜƘŀǾƛƻǳǊΩ ǎƭƛŘŜǊǎ ŘŜƴƻǘŜ the efficacy and threshold for 

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 score which must be reached 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. 

¢ƘŜ Ψ9ǇƛŘŜƳƛƻƭƻƎȅΩ ǎƭƛŘŜǊǎ ŘŜƴƻǘŜ ǘƘŜ wл (basic reproductive ratio), latency period, and recovery period of 

the disease being simulated. 

¢ƘŜ Ψ[ƻŎŀƭƛǎŀǘƛƻƴΩ ǎƭƛŘŜǊǎ ƎƛǾŜ ǘƘŜ ǾŀƭǳŜǎ ŦƻǊ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ǳǎƛƴƎ ǎƻŎƛŀƭ ƳŜŘƛŀΣ ƛƴ ǘƘŜ ΨǘŀǊƎŜǘ 

ƎǊƻǳǇΩΣ ŀƎŀƛƴǎǘ ǾŀŎŎƛƴŀǘƛƻƴΣ ŀƴŘ ǘƘŜ number of healthcare workers per 1000 population. 

!ǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǎŎǊŜŜƴΣ ǘƘŜǊŜ ƛǎ ŀƭǎƻ ŀ ǎƭƛŘŜǊ ŦƻǊ ΨƴǳƳ-ƳŜǎǎŀƎŜǎΩ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ ƳŀȄƛƳǳƳ ƴǳƳōŜǊ 

of messages available in the Communications Plan tab (see section 2.4.2). 

2.2.5 Orientation to the TELL ME simulation 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 in section 2.5. 

2.2.5.1 World 

The most immediately eye-catching output is the map view. hƴŎŜ ȅƻǳ ƘŀǾŜ ŎƭƛŎƪŜŘ ΨǎŜǘǳǇΩ this shows the 

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 simulated time, will provide broad information about 

the epidemic status of regions and protective behaviour adopted by simulated people within each region. 

¢ƘŜ ŎƻƭƻǳǊ ƻŦ ǇŀǘŎƘŜǎ ƛƴŘƛŎŀǘŜǎ ŜǇƛŘŜƳƛŎ ǇǊƻƎǊŜǎǎ όǊŜŘ ŦƻǊ ΨŀŎǘƛǾŜΩΣ ōƭǳŜ ŦƻǊ Ψƴƻǘ ȅŜǘ ǊŜŀŎƘŜŘΩ ŀƴŘ ƎǊŜŜƴ Ŧor 

ΨǇƻǎǘ ŜǇƛŘŜƳƛŎΩύΦ When blue or green, the darker the shade of the patch the higher the population. When 

red, the shade indicates whether the prevalence is high or low. Each patch also has a small circle which 

indicates whether the majority of simulated people in the region have (purple) or have not (white) adopted 

protective behaviour. 

2.2.5.2 Plots 

Next, there are ǘƘŜ Ψ!ǘǘƛǘǳŘŜΩ ŀƴŘ Ψ.ŜƘŀǾƛƻǳǊΩ plots όƻƴ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ǳƴŘŜǊƴŜŀǘƘ ǘƘŜ Ψ.ŜƘŀǾƛƻǳǊΩ 

sliders), split by Vaccination (V) and other protective behaviours such as hand washing or wearing masks 

(NV). The attitude for each agent (simulated person) is scored between 0 and 1 for each behaviour type, 

and the display shows the average attitude score over all agents towards the categories of behaviour.  The 

behaviour plot shows the proportion of the population who have adopted each behaviour, with an extra 

plot (in red) for the proportion of those ΨExposedΩ and ΨInfectedΩ that have adopted other protective 

behaviours. 

To the rightΣ ǘƘŜǊŜ ƛǎ ǘƘŜ ΨEpidemic RatesΩ ǇƭƻǘΣ ǿƘƛŎƘ ǎƘƻǿǎ ǘƘŜ ƛƴŎƛŘŜƴŎŜ and prevalence of the epidemic 

in each time step. 

All three plots show the outputs over time, you will see new points plotted as the simulation runs. 
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2.2.5.3 Monitors 

.Ŝƭƻǿ ǘƘŜ Ψ9ǇƛŘŜƳƛŎ ǊŀǘŜǎΩ Ǉƭƻǘ are seven monitors. Monitors display the value of some calculation. The 

epidemic monitors show:  

ü Impact: the proportion of the population that are, or have been, infected during the epidemic; 

ü Regions: the proportion of regions (patches) in the simulation in which more than 5% of the 

population have been, or are, infected during the epidemic; 

ü Incidence: the total number of people from the population who have been newly infected during 

the current time step (tick); 

ü Max I: the highest incidence during the current simulation; 

ü When: during which time step the highest incidence occurred; 

ü Max P: the highest prevalence during the current simulation; and 

ü When: during which time step the highest prevalence occurred. 

CƛƴŀƭƭȅΣ ŀǘ ǘƘŜ ǘƻǇ ǊƛƎƘǘ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ǿŜ ǎŜŜ ΨWhen 5ŜŎƭŀǊŜŘΩ which displays when the epidemic in the 

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

2.2.6 Saving the simulation input values 

Any changes you make to the inputs on the main interface (for example the country selected) can be saved 

by simply saving the simulation. 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 original model file. 

2.3 Learning to use the simulation 

The easiest way to learn how to use the simulation is to play with it. Run it, make a small number of 

changes and run it again to see what happens. If you want to create a separate copy of the model to play 

withΣ ƻǇŜƴ ǘƘŜ ƳƻŘŜƭ ŀƴŘ ǘƘŜƴ ǎŀǾŜ ƛǘ ǳƴŘŜǊ ŀ ŘƛŦŦŜǊŜƴǘ ƴŀƳŜ όCƛƭŜ Ҕ {ŀǾŜ !ǎΧύ ŀƴŘ ǘƘŜƴ ƻǇŜƴ ǘƘŜ ŦƛƭŜ ǿƛǘƘ 

the new name. LŦ ȅƻǳ ƳŀƪŜ ŀƴȅ ŎƘŀƴƎŜǎ ȅƻǳ ǿŀƴǘ ǘƻ ǳƴŘƻΣ ōǳǘ ŎŀƴΩǘΣ ǎƛƳǇƭȅ ŎƭƻǎŜ ŀƴŘ ǊŜƻǇŜƴ the 

simulation without saving. Even if you have saved some unwanted changes, you can return the simulation 

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 to learn to manipulate the simulation and understand outputs. These are unrealistic scenarios designed 

to demonstrate how the simulation works and allow users to build a solid foundation of familiarity before 

they use it fully. 

²Ŝ ǎƘŀƭƭ ƴƻǿ Ψǿŀƭƪ ǘƘǊƻǳƎƘΩ ǘƘŜ ǎƛȄ ǎŎŜƴŀǊƛƻǎ (summarise in Table 1). These instructions will begin with 

plenty of text to explain things, but will become more succinct as you go through. You may need to refer to 

Section 2.4 for a description of each new parameter as it is used. If possible, keep a note of the various 

outputs to compare results of the different scenarios; if you are very unsure how to interpret the outputs 

of the simulation, refer to Section 2.5. 

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 changes already made in previous scenarios are 

still in effect. 
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Table 1: Learning scenarios 

Scenario Description 
 
1 ς Epidemic Curve 

 
This scenario gives a random baseline epidemic, with no communication or 
behaviour adoption. 
 

2 ς Ineffective With the same baseline epidemic, behaviour is added to the simulation (with 
low behaviour thresholds) but is ineffective. 
 

3 ς Effective Next, the efficacy of behaviour is raised and adoption of behaviour therefore 
has an effect on the epidemic. 
 

4 ς Unresponsive This scenario has higher behaviour thresholds making adoption less likely (to 
provide a comparison base for the communications scenarios). 
 

5 ς Basic Communication This scenario introduces simple communication: Regular messages about 
benefits of vaccination (attitude) plus once-off emphasis of responsibility 
(norms). 
 

6 ς Communication Plan The final scenario has a combination of messages with different media and 
effects. 
 

 

2.3.1 Scenario 1 ς Epidemic curve 

The purpose of this scenario is to show the way in which the epidemic spreads in the simulation if 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 R0 (so that an epidemic happens more 

quickly). There is no communication plan. 

Setup instructions: 

ü Open (or close without saving, then reopen) the simulation to remove any changes you may have 

previously made. 

ü Choose any country. 

ü Set up the infection to have an R0 of 3 by moving the ΨR0Ω slider to 3. 

ü Set the ΨprotectV-thresholdΩ slider to 1 

ü set the ΨprotectNV-thresholdΩ slider to 1 

When you opened the simulationΣ ŀƭƭ ǘƘŜ ǎŜǘǘƛƴƎǎ ƛƴ ǘƘŜ Ψ/ƻƳƳǳƴƛŎŀǘƛƻƴǎ tƭŀƴΩΣ tƻƭƛŎȅ /ƻƴǘŜȄǘΩ ŀƴŘ 

Ψ!ŘǾŀƴŎŜŘ tŀǊŀƳŜǘŜǊǎΩ ǎŎǊŜŜƴǎ ǿŜǊŜ ǎŜǘ ǘƻ ǘƘŜƛǊ ŘŜŦŀǳƭǘ ǾŀƭǳŜǎΦ ¸ƻǳ ŎŀƴΥ 

ü Confirm that that are no active messagesΥ /ƭƛŎƪ ƻƴ ǘƘŜ Ψ/ƻƳƳǳƴƛŎŀǘƛƻƴǎ tƭŀƴΩ ǘŀō ŀǘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ 

window to change screens and check that Ψ¢ǊƛƎƎŜǊΩ (left dropdown box) is ǎŜǘ ǘƻ Ψbhb9Ω ŦƻǊ ŀƭƭ lines. 

ü /ƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ƴƻ ŀŎǘƛǾŜ ǇƻƭƛŎȅ ǎŎŜƴŀǊƛƻǎΥ /ƭƛŎƪ ƻƴ ǘƘŜ ΨtƻƭƛŎȅ /ƻƴǘŜȄǘΩ ǘŀb and notice that all 

checkboxes (at the left of the screen) are empty. 
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Run the simulation: 

ü Click ǘƘŜ ΨǎŜǘǳǇΩ ōǳǘǘƻƴΥ ¢Ƙƛǎ transfers all the settings on the sliders to the internal model variables 

and creates a small number of infections to start the epidemic. You will see the correct country map 

displayed, with a small light red patch to show where the epidemic is starting. 

ü /ƭƛŎƪ ǘƘŜ ΨƎƻΩ ōǳǘǘƻƴΦ 

ü Initially let the simulation run at normal speed, but move the slider to the fastest speed so that the 

run does not take too long to complete. 

ü The simulation will take a few minutes to run (and may take a long time to really get going or even 

die out if you have too low a value for R0). 

ü The simulation ǿƛƭƭ ǎǘƻǇ ǿƘŜƴ ǘƘŜ ŜǇƛŘŜƳƛŎ Ƙŀǎ ŦƛƴƛǎƘŜŘΣ ƻǊ ǿƘŜƴ ȅƻǳ ŎƭƛŎƪ ΨƎƻΩ ŀƎŀƛƴΦ 

Observe the simulation.  For this scenario, there is no communication so attitude should not change. This is 

visible in the attitude plot, with all lines horizontal because nothing changes over time. Furthermore, the 

ǘƘǊŜǎƘƻƭŘǎ ŦƻǊ ōŜƘŀǾƛƻǳǊ ŀŘƻǇǘƛƻƴ ƘŀǾŜ ōŜŜƴ ǎŜǘ ǘƻ ǘƘŜƛǊ ƳŀȄƛƳǳƳ ŀƴŘ ŀƎŜƴǘǎ ŎŀƴΩǘ ŀŘƻǇǘ ǇǊƻǘŜŎǘƛǾŜ 

behaviour. This is visible in the behaviour plot, with everything at 0 for the entire run. 

However, there should be a curve in the epidemic plot, as the epidemic spreads and infects more people 

but then dies out when most people have become immune. Record the details of the epidemic for 

comparison with later scenarios: ΨLƳǇŀŎǘΩΣ ΨaŀȄ LΩ ŀƴŘ ƛǘǎ ŀǎǎƻŎƛŀǘŜŘ Ψ²ƘŜƴΩΣ ŀƴŘ ΨaŀȄ tΩ ŀnd its associated 

Ψ²ƘŜƴΩΦ 

2.3.2 Scenario 2 ς Ineffective 

The purpose of the second scenario is to show adoption of behaviour, returning the threshold parameters 

to their default values. The behaviour is ineffective, so it should not influence the epidemic. We also take 

advantage of the capacity to repeat a simulation (by using the same random seed or sequence of random 

numbers) with different parameters. 

Setup instructions: 

ü Uncheck the Ψrandomise?Ω checkbox όƻƴ ǘƘŜ Ψ!ŘǾŀƴŎŜŘ ǇŀǊŀƳŜǘŜǊǎΩ ǎŎǊŜŜƴύ. This makes the 

simulation use whichever random seed is currently in place (which was randomly generated during 

the first scenario). 

ü Set ΨprotectV-thresholdΩ to 0.3 

ü Set ΨprotectNV-thresholdΩ to 0.25 

ü Set Ψefficacy-vaccineΩ to 0. 

ü Set Ψefficacy-protectΩ to 0. 

Run the simulation όǘƘŀǘ ƛǎΣ ǇǊŜǎǎ ǘƘŜ ΨǎŜǘǳǇΩ ōǳǘǘƻƴ ŀƴŘ ǘƘŜƴ ǘƘŜ ΨƎƻΩ ōǳǘǘƻƴύΦ While the model is running, 

observe the world view (map). You should see the white dots becoming purple, particularly near the most 

active epidemic areas. The purple dot indicates that at least half of the agents on the patch have adopted 

protective behaviour. 

Observe the attitude plot ς it should again be horizontal lines as there is no communication to change 

ǇŜƻǇƭŜΩǎ ŀǘǘƛǘǳŘŜǎΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ ōŜƘŀǾƛƻǳǊ Ǉƭƻǘ ǎƘƻǳƭŘ ǎƘƻǿ ǎƻƳŜ patterns. Most likely the blue 

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 nonvaccination 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 
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cannot later become unvaccinated. The red line is extremely volatile as it is based on the behaviour of the 

small number of agents 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, despite people adopting protective behaviour, the 

ǇǊƻǘŜŎǘƛǾŜ ōŜƘŀǾƛƻǳǊ ŘƻŜǎƴΩǘ provide any protection and therefore has no impact on the epidemic spread. 

2.3.3 Scenario 3 ς Effective 

The purpose of the third scenario is to isolate the effect of protective behaviour on the spread of an 

epidemic. The same settings will be used as in the previous scenario, except that the efficacy of the 

ōŜƘŀǾƛƻǳǊ ƛǎ ƳƻǊŜ ǊŜŀƭƛǎǘƛŎ όǊŜǘǳǊƴŜŘ ǘƻ ǘƘŜƛǊ ŘŜŦŀǳƭǘ ǾŀƭǳŜǎύΦ !ǎ ōŜŦƻǊŜΣ ǘƘŜ ΨǊŀƴŘƻƳƛǎŜΚΩ ŎƘŜŎƪōƻȄ ƛǎ 

unchecked so the same epidemic is being run. 

Setup instructions: 

ü Set Ψefficacy-ǾŀŎŎƛƴŜΩ ǘƻ лΦтΦ 

ü {Ŝǘ ΨŜŦŦƛŎŀŎȅ-protectΩ to 0.25. 

Run the simulation όǊŜƳŜƳōŜǊ ǘƻ ǇǊŜǎǎ ΨǎŜǘǳǇΩ first). 

The epidemic should be both smaller (lower impact value, lower maximum incidence and maximum 

prevalence) ŀƴŘ ƭŀǘŜǊ όƘƛƎƘŜǊ ǾŀƭǳŜǎ ŦƻǊ ΨǿƘŜƴΩύ ǘƘŀƴ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎŎŜƴŀǊƛƻΦ ¢Ƙŀǘ ƛǎΣ ǘƘŜ ǇǊƻǘŜŎǘƛǾŜ 

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 curves) are 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 the difficult of understanding the 

complexity of the feedback without a simulation. 

2.3.4 Scenario 4 ς 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 behaviour is less 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 ΨprotectV-thresholdΩ ǘƻ 0.35 

¶ Set ΨprotectNV-thresholdΩ ǘƻ лΦ35 

Run the simulation όǊŜƳŜƳōŜǊ ǘƻ ǇǊŜǎǎ ΨǎŜǘǳǇΩ ŦƛǊǎǘύΦ 

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

control of the epidemic. 

2.3.5 Scenario 5 ς Basic communication 

This scenario introduces communication. Two messages are included: 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 exceed the threshold. 
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Setup instructions: 

ü Switch to ǘƘŜ Ψ/ƻƳƳǳƴƛŎŀǘƛƻƴǎ tƭŀƴΩ ǎŎǊŜŜƴ 

ü For message 1 (that is, the top line): {Ŝǘ ΨTrigger m1Ω ǘƻ RegularΣ ΨDay / Level m1Ω ǘƻ 10Σ ΨTarget 

group m1Ω ǘƻ AllΣ ΨMedia channel m1Ω ǘƻ Mass mediaΣ ΨContent m1Ω ǘƻ Promote Benefits, and 

Ψ.ehaviour type m1Ω ǘƻ Other Protective. 

ü For message 2 (the second line): Set ΨTrigger m2Ω ǘƻ National PrevalenceΣ ΨDay / Level m2Ω ǘƻ 0.01, 

ΨTarget group m2Ω to AllΣ ΨMedia channel m2Ω ǘƻ Social mediaΣ ΨContent m2Ω ǘƻ Emphasise 

ResponsibilityΣ ŀƴŘ ΨBehaviour type m2Ω ǘƻ Vaccination. 

ü {ǿƛǘŎƘ ǘƻ ǘƘŜ Ψ!ŘǾŀƴŎŜŘ ǇŀǊŀƳŜǘŜǊǎΩ ǎŎǊŜŜƴ ŀƴŘ ƛƴŎǊŜŀǎŜ ǘƘŜ Ψ.ƻƴǳǎ ŦƻǊ ǾŀŎŎƛƴŀǘƛƻƴΩ to 0.5 (its 

maximum). 

Run the simulation, can you see the changes in attitude? There should be a bump in the attitude plot (blue 

line) every 10 time steps. There should also be an increase in the proportion adopting vaccination and that 

adoption starts when prevalence reached 1% of the population. What else has happened? Overall, 

behaviour levels should be higher than the levels that occurred in scenario 3 because the communications 

plan has partially overcome the high thresholds for behaviour change. 

The message 1 parameters mean that a message is broadcast with mass media every 10 days (after the 

epidemic is declared). That message is intended 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 

mesǎŀƎŜ ƛǎ ƛƴǘŜƴŘŜŘ ŦƻǊ ŜǾŜǊȅƻƴŜ ŀƴŘ ŜƳǇƘŀǎƛǎŜǎ ŀ ǇŜǊǎƻƴΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ όǘƘŀǘ ƛǎΣ ŀǇǇƭƛŜǎ ŀ ōƻƴǳǎ ǘƻ ǘƘŜ 

calculation of the behaviour score) for becoming vaccinated. 

2.3.6 Scenario 6 ς Communication plan 

The final scenario has multiple communication messages. Also, as 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: 

ü Clear ŜȄƛǎǘƛƴƎ ƳŜǎǎŀƎŜ ōȅ ǇǊŜǎǎƛƴƎ ǘƘŜ ΨŎƭŜŀǊ ƳŜǎǎŀƎŜǎΩ ōǳǘǘƻƴ όōƻǘǘƻƳ ƭŜŦǘ ƻŦ Ƴŀƛƴ ƛƴǘŜǊŦŀŎŜύ 

ü Create the Communications Plan in Figure 4:  

ü Exaggerate ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛƴ ǘƘŜ Ψ!ŘǾŀƴŎŜŘ ǇŀǊŀƳŜǘŜǊǎΩ ǎŎǊŜŜƴΥ ōƻƴǳǎ ŦƻǊ ǾŀŎŎƛƴŀǘƛƻƴ 

and bonus for other protective behaviour to 0.5, triple ŀƭƭ ǘƘŜ ǾŀƭǳŜǎ ŦƻǊ ǘƘŜ ŦƻǳǊ Ψ/ƘŀƴƎŜΩ 

ǇŀǊŀƳŜǘŜǊǎ όŜƎ Ψ/ƘŀƴƎŜ Ƴŀǎǎ ƳŜŘƛŀΩ ŦǊƻƳ ƛts default of 0.05 to a value of 0.15).  

Run the scenario. There should be higher levels of behaviour adoption and therefore a lower epidemic 

impact than in the previous scenario. 

You have now completed the teaching scenarios, intended to prepare you to run your own experiments. 

You should be: 

ü familiar with how to set up and run the simulation model; 

ü able to change many of the parameters in the simulation; and  

ü understand and explain the main outputs of the simulation. 

Close the simulation (without saving) and reopen it to return parameters to their default values. 
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Figure 4: Scenario 6 Communications Plan 

 

2.4 Scenario management 

In the learning section we gave you changes to make to various parameters to create learning scenarios. It 

is important now to understand how and why you may make changes to parameters in the simulation 

yourself to create the scenarios you would like to simulate. This section explain what parameters are 

available, what they control, and how to change them. 

Default values for many of these parameters are based on real world data (see section 3). 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 some parameters 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 issues concerning saving changes you make to the simulation. When 

you move a slider or selector in the main interface, and save the simulation using File > Save or Save As, 

these changes will be saved. That is, the value you have selected will become the default for when you 

reopen the simulation another time. It is therefore important not to save the model unless you intend 

those values to be changed. Note that the original values shipped with the model can be retrieved using the 

ΨŘŜŦŀǳƭǘ-ōŜƘŀǾƛƻǳǊΩ ōǳǘǘƻƴ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƭŜŦǘ ƻŦ ǘƘŜ ƛƴǘŜǊŦŀŎŜΦ 

However, if you wish to save any of the changes you make to the ΨCommunications PlanΩ, ΨPolicy ContextΩ or 

ΨAdvanced ParametersΩ ǘŀōǎ, you must make changes directly to the code, as changes in the sliders and 

inputs will not be saved. These are available in the Ψgui-defaultsΩ procedure. To find this procedure, go to 

ǘƘŜ Ψ/odeΩ tab, and use the drop-down procedures menu ŀƴŘ ǎŜƭŜŎǘ ΨƎǳƛ-ŘŜŦŀǳƭǘǎΩ. Your cursor will move to 

the correct part of the code. Once here, you must manually change the number for the parameter(s) you 

wish to change (see Section 3.5 for further explanation). 

2.4.2 Default scenarios 

At the bottom right of the main interface you will six buttons that generate realistic parameter values for 

three epidemic scenarios and three communications plan scenarios. By clicking these buttons, the 

simulation automatically sets the parameters to the appropriate values. These scenarios may be helpful as 

a starting point in helping you decide what parameter values you would like to explore. The epidemic 

parameters are based on World Health Organisation and United States United States Centers for Disease 

Control and Prevention planning assumptions, and the communications plan parameters are based on 



D4.3 Prototype Software (Documentation) 
TELL ME project ς GA: 278723 

 
19 

government reports and discussions with communications experts from the United Kingdom. Table 2 

details what the scenario buttons do. 

Table 2: Scenario buttons 

Scenario 
Button 

Action 

 

Changes the Epidemic Parameters to: R0 = 1.4, latency-period = 2, recovery-period = 5. 
Does not change any other parameters.  

 

Changes the Epidemic Parameters to: R0 = 2, latency-period = 1, recovery-period = 5. 
Does not change any other parameters. 

 

Changes the Epidemic Parameters to: R0 = 6, latency-period = 7, recovery-period = 21. 
Does not change any other parameters. 

 

/ƘŀƴƎŜǎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ Ǉƭŀƴ ǘƻ ŀ Ψƭƻǿ ŀŎǘƛǾƛǘȅΩ ǇƭŀƴΦ ±ƛŜǿ ǘƘŜ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ 
Plan tab to view the settings for the messages. 

 

/ƘŀƴƎŜǎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ Ǉƭŀƴ ǘƻ ŀ ΨƳŜŘƛǳƳ ŀŎǘƛǾƛǘȅΩ ǇƭŀƴΦ ±ƛŜǿ ǘƘŜ 
Communications Plan tab to view the settings for the messages. 

 

/ƘŀƴƎŜǎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ Ǉƭŀƴ ǘƻ ŀ ΨƘƛƎƘ ŀŎǘƛǾƛǘȅΩ Ǉƭŀƴ όNB: this plan has no 
vaccination). View the Communications Plan tab to view the settings for the messages. 

 

¢ƘŜǊŜ ŀǊŜ ŀƭǎƻ ǘƘǊŜŜ ōǳǘǘƻƴǎ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƭŜŦǘ ƻŦ ǘƘŜ ƛƴǘŜǊŦŀŎŜΦ Ψdefault-ōŜƘŀǾƛƻǳǊΩ ǊŜǎŜǘǎ ǘƘŜ ōŜƘŀǾƛƻǳǊ 

parameters to those when the simulation is first opened. The ΨŎƭŜŀǊ ƳŜǎǎŀƎŜǎΩ ŀƴŘ ΨŎƭŜŀǊ-ŎƻƴǘŜȄǘǎΩ buttons 

clear the Communications Plan and Policy Context tabs respectively. 

2.4.3 Communications plan 

Comparing the effect of different communications plans is the main function of the TELL ME simulation. 

Therefore, communications plans are likely to be one of the key scenario elements you would like to 

change. From using the learning scenarios you should now understand how to change communication 

plans, so we shall now explain how communications plans are defined in the simulation. 

A plan is made up of a group of messages. Each message has six parameters and occupies one row in the 

Ψ/ƻƳƳǳƴƛŎŀǘƛƻƴǎ tƭŀƴΩ ǎŎǊŜŜƴΦ The messages that make up a plan are described in the simulation using the 

six parameters detailed in Table 3. 

Table 3: Communications plan message parameters 

Parameter Values Description 

Trigger Before 
Start 
Day 
National prevalence  
After  
Regular  
 

This parameter, in combination with the Day / Level (below), 
identifies when a message will occur, or be triggered. Messages 
can begin: (i) before the start of an epidemic (actually when 
prevalence reaches half the level at which an epidemic is declared) 
and is intended to represent preparatory communications ς Day / 
Level gives the number of messages that occur before the 
epidemic, (ii) at the start of the epidemic, (iii) on a particular day 
after the start of the epidemic ς Day / Level gives the day, (iv) 
when the epidemic reaches a certain national prevalence ς Day / 
Level sets the proportion prevalence, (v) after the peak of an 
epidemic ς Day / Level sets the relative prevalence compared to 
the epidemic peak (vi) repeated at regular intervals once the 
epidemic has started ς Day / Level gives the number of days 
between repeated messages.  
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Parameter Values Description 

Day / Level User number input Gives the number of days or proportion level to be used by the 
trigger - see above.  

Target Group All 
High risk  
Health-care workers 
Infected  
Anti-vaccination  

This parameter identifies to whom messages are targeted (and 
thus who they reach). They can be targeted at: (i) all of the 
population, (ii) only high risk groups (e.g., old, young, frail), (iii) 
health-care workers, (iv) people currently infected, or (v) people 
with anti-vaccination views. 

Media Channel Mass media  
Social media  
Health media  
Health profession  

This parameter denotes the medium through which messages are 
delivered to the target group. They can be channelled via: (i) the 
mass media, (ii) social media, (iii) the health media (to health-care 
workers), or (iv) by health professionals (to the public). 

Content Epidemic status  
Promote benefits 
Emphasise responsibility 
Recommend adoption  
 

This parameter describes the content of the message. This can be: 
(i) to provide information on the current state of the epidemic 
(which increases trust), (ii) to explain the benefits of adopting a 
protective behaviour (which increases attitudes), (iii) to emphasise 
that people have a responsibility to help combat the epidemic by 
changing their behaviour (which temporarily adds a bonus to the 
behaviour score), or (iv) to raise awareness of the risk of the 
epidemic (which temporarily makes people reassess the threat 
they perceive as if they were close to the epidemic front). 

Behaviour Type Vaccination  
Both 
Other protective  
 

¢Ƙƛǎ ǇŀǊŀƳŜǘŜǊ ƛŘŜƴǘƛŦƛŜǎ ǿƘƛŎƘ ōŜƘŀǾƛƻǳǊ ΨǘȅǇŜΩ ƛǎ ǘƘŜ ǎǳōƧŜŎǘ ƻŦ 
the message. This can be: (i) related to vaccination only, (ii) related 
to other protective behaviours only (e.g., handwashing), or (iii) 
related to both of the above.  

 

TƘŜ ǎƛƳǳƭŀǘƛƻƴ ǿƛƭƭ ƴƻǘ ŎƘŜŎƪ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ŎǊŜŀǘŜŘ ŀ ΨǎŜƴǎƛōƭŜΩ ƳŜǎǎŀƎŜ ƻǊ Ǉƭŀƴ όfor example, you could 

create a message intended for everyone (target of All) but delivered in specialist health publications (media 

channel of Health media). 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 active (a message is inactive when the 

trigger is set to NONE). If you wish to hŀǾŜ ƳƻǊŜ ǘƘŀƴ мл ƳŜǎǎŀƎŜǎΣ ǳǎŜ ǘƘŜ ΨƴǳƳ-ƳŜǎǎŀƎŜǎΩ ǎƭƛŘŜǊ ƻƴ ǘƘŜ 

ƛƴǘŜǊŦŀŎŜΣ ȅƻǳ ǿƛƭƭ ƴŜŜŘ ǘƻ ǇǊŜǎǎ ΨŎƭŜŀǊ ƳŜǎǎŀƎŜǎΩ ŀƴŘ ǘƘŜƴ ΨsetupΩ to create the extra message slots. As this 

will also clear whatever message information you have already entered, it should be done before defining 

the communications plan. 

2.4.4 Behaviour parameters 

There are four basic behaviour parameters (parameters associated with individualsΩ protective behaviour) 

that you may wish to change (see Figure 5). These were used during the learning scenarios, they are:  

ü efficacy-protect: this gives the proportional reduction in risk to self 

and others if non-vaccination behaviour adopted. Ο 

ü protectNV-threshold: this gives the value (for attitude, norms and 

incidence combination) required to induce protective behaviour. Ο 

ü efficacy-vaccine: this gives the proportional reduction in risk to self 

and others if vaccinated. Ο 

ü protectV-threshold: this gives the value (for attitude, norms and 

incidence combination) at which agents seek vaccination. Ο 

Figure 5: Behaviour parameters 
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2.4.5 Epidemiology parameters 

There are three basic epidemiology parameters that determine the underlying characteristics of the disease 

that you may wish to change (see Figure 6). They are found on the main interface: 

ü R0: the basic reproduction ratio (this can be thought of as the number 

of cases one case generates on average over the course of its 

infectious period). 

ü latency-period: the average number of days after exposure before 

people are infectious. 

ü recovery-period: the average number of days that people remain 

infectious. Ο 

2.4.6 Localisation parameters 

There are five basic localisation parameters that you may wish to change (see Figure 7). They are:  

ü country: to select the country that is simulated. 

ü prop-social-media: which gives the proportion of the population that 

have access to and use social media. 

ü prop-in-target: which gives the proportion of the population that 

receive messages that are in the high risk group used in messages 

(e.g. elderly, poor health status). 

ü popn-hcw: which gives the proportion of the population that are 

health-care workers. 

ü prop-antivax: which gives the proportion of the population that have 

strong anti-vaccination views. 

2.4.7 Policy context parameters 

¢ƘŜ ΨtƻƭƛŎȅ /ƻƴǘŜȄǘΩ screen contains a set of parameters that provide further situational 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 desired. These situations were identified as 

important contextual elements by stakeholders during the development of the simulation 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 

self-isolation of individuals who are infected. There is a checkbox to turn this context on or off; a slider to 

show the proportion reduction in travel resulting from isolation; a slider to show the proportion reduction 

in contacts in an ƛƴŘƛǾƛŘǳŀƭΩǎ home region; a number input to determine at what national prevalence 

percentage the isolation context becomes active; and a slider to determine how long the isolation policy 

operates after it has become active (this is not the period that a person remains isolated). 

Restrictions on access to vaccination: these parameters allow for a delay in access to a vaccine (e.g. it takes 

time to be developed) or restrictions in eligibility for an available vaccine. 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 parameters allow for an error in individualsΩ 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 

Figure 6: Epidemiology parameters 

Figure 7: Localisation parameters 
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of infection (as opposed to the real observed risk); a slider to determine increased perception of the 

severity of the disease; and a slider to determine the duration of the misperception (it 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 off; and a slider to determine what proportion of the population adopts 

protective behaviour based solely on the media frenzy instead 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 communication: this set of parameters allows for the 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 epidemic; a slider 

ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǘǊǳǎǘ ƭŜǾŜƭ ƻƴŎŜ ǊŜŎƻǾŜǊŜŘΤ ŀƴŘ ŀ ǎƭƛŘŜǊ ƎƛǾƛƴƎ ǘƘŜ ǘƛƳŜ ŦƻǊ ǿƘƛŎƘ ƛǘ ǘŀƪŜǎ ǘǊǳǎǘ ǘƻ ΨǊŜŎƻǾŜǊΩΦ 

While the loss of trust exists, messages will be less effective in changing attitudes or behaviour. 

2.4.8 Advanced parameters 

¢ƘŜ Ψ!ŘǾŀƴŎŜŘ tŀǊŀƳŜǘŜǊǎΩ ǘŀō Ŏƻƴǘŀƛƴǎ ŀ ŦǳǊǘƘŜǊ ǎŜǘ ƻŦ ǇŀǊŀƳŜǘŜǊǎ ǳǎŜŘ ƛƴ ǘƘŜ simulation. These are set 

using real world data where possible. They can be changed, but it is envisaged only advanced users will do 

this. Table 4 describes the available parameters and their interpretation. More details are available in the 

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

Table 4: Advanced parameters 

Parameter Values Description 

Travel rate 0 - 1 
 

¢ƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŎƻƴǘŀŎǘǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜƛǊ 
region/patch 

Travel proportion 
short 

0 - 1 ¢ƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŎƻƴǘŀŎǘǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜƛǊ 
region/patch that are with the neighbouring regions/patches 

Prevalence at which 
epidemic declared 

User number input  The national prevalence at which the simulation considers the 
epidemic to have started 

See distance 1 - 5  wŀŘƛǳǎ ŦƻǊ ǎŎƻǇŜ ƻŦ ΨǾƛǎƛƻƴΩ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭǎ ǘƻ ǇŜǊŎŜƛǾŜ whether 
agents have adopted protective behaviour and the number of new 
infections in other regions/patches. 

Population 
represented by 
person 

1000, 2000, 5000, 
or 10000 
 

The number of people represented by one agent in the simulation. 

Randomise? ON or OFF Turns on or off the random number generator, this should be left 
on unless you wish to reproduce the exact same epidemic and 
behaviours for comparison purposes. 

Random seed value User input / 
monitor 

Reports the current random seed value, and can be used (if 
Randomise? Is off) to enter a previously used random seed value. 

Initial attitude bonus 
for target group 

0 ς 0.3 The difference in initial attitude between those in and out of the 
target group. 

Daily return to initial 
attitude 

0 ς 10% The percent decay per time step to return to initial attitude if no 
further communication. 

See mass media 0 ς 1 The probability of a person receiving a mass media message. 

See social media 0 ς 1 The probability of a person with access to social media receiving a 
social media message. 
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Parameter Values Description 

Healthcare worker 
sees health media 

0 ς 1 The probability of healthcare worker responding to messages 
delivered through the health media. 

Go to doctor during 
campaign 

0 ς 1 The probability of a member of the public receiving a message 
delivered by healthcare workers. 

Latitude of 
acceptance 

0 ς 0.5 The distance from their own attitude that a message will not be 
immediately ignored. 

Effectiveness of 
repeat message 

0 ς 1 The relative effect of repeated messages, to allow later messages 
to have a lesser effect than earlier messages. 

Change: mass media 0 ς 1 The ŀƳƻǳƴǘ ǘƘŀǘ ŀ ǇŜǊǎƻƴΩǎ attitude will change due to mass 
media messages. 

Change: social media 0 ς 1 The ŀƳƻǳƴǘ ǘƘŀǘ ŀ ǇŜǊǎƻƴΩǎ attitude will change due to social 
media messages. 

Change: media for 
healthcare workers 

0 ς 1 The ŀƳƻǳƴǘ ǘƘŀǘ ŀ ƘŜŀƭǘƘŎŀǊŜ ǿƻǊƪŜǊΩǎ attitude will change due to 
messages in specialist health media. 

Change: healthcare 
advisor 

0 ς 1 The ŀƳƻǳƴǘ ǘƘŀǘ ŀ ǇŜǊǎƻƴΩǎ attitude will change if they receive 
information from a healthcare worker. 

Trust bonus from 
information 

0 ς 0.2 Increase in trust due to provision of information about epidemic 
status. 

Duration of norms 
bonus 

0 ς 30 days The number of days for heightened awareness of norms or 
recommendation after message emphasising responsibility. 

Bonus for vaccination 0 ς 0.5 Additional norms score (above the proportion of nearby people 
who have adopted behaviour) for vaccination. 

Bonus for other 
protective behaviour 

0 ς 0.4 Additional norms score (above the proportion of nearby people 
who have adopted behaviour) for nonvaccination protective 
behaviour. 

Daily discount for past 
incidence 

0 ς 0.2 The discount per time step for epidemic history in risk calculations. 

Threat perception 
multiplier 

1 ς 5 Multiplier for threat perception compared to H1N1. 

Vaccination: attitude 
weight 

0 ς 1 Weight of own attitude in seeking vaccination. 

Vaccination: norms 
weight 

0 ς 1 Weight of norms (proportion of nearby people who have adopted 
behaviour) in seeking vaccination behaviour calculation. 

Nonvaccination: 
attitude weight 

0 ς 1 Weight of own attitude in adopting nonvaccination protective 
behaviours 

Nonvaccination: 
norms weight 

0 - 1 Weight of norms (proportion of nearby people who have adopted 
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 simulation ς essentially the inputs ς we 

should consider how to use the outputs or results of the simulation. This section will present the three 

plots, map view, and monitors that make up the outputs of the simulation in the interface, and compare 

two differing scenarios for each to demonstrate what the outputs show. The two scenarios used are exactly 

the same except 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 to compare many different scenarios, repeat scenarios and take averages, and use more 

quantitative analysis techniques. NetLogo provides a tool to do this, called BehaviorSpace. See section 4.1 

for details. 



D4.3 Prototype Software (Documentation) 
TELL ME project ς GA: 278723 
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2.5.1 Attitude plot 

The attitude plot shows, over time, the average (black and mid-blue) and plus and minus (light-blue and 

grey) one ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ǾŀƭǳŜǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭǎΩ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘǎ ǾŀŎŎƛƴŀǘƛƻƴ ŀƴŘ ƴƻƴǾŀŎŎƛƴŀǘƛƻƴ 

protective behaviours. 

 

We can see in Figure 8 and Figure 9 that the average attitude toward nonvaccination protection starts 

slightly higher than that towards vaccination. There is no change in the attitude figures until the epidemic is 

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 messages. There is no clear difference in attitudes between the two 

scenarios, suggesting the regular mass media message common to both scenarios is the most important 

component of the more complex communications plan with respect to effect on attitudes. 

2.5.2 Behaviour plot 

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

protective behaviours through time. 

 

  

 

Figure 8: Attitude Plot with Complete Comms Plan Figure 9: Attitude Plot with One Msg Comms Plan 

Figure 10: Behaviour Plot ς One Msg Comms Plan Figure 11: Behaviour Plot ς Complete Comms Plan 






















