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History & Motivation

Pandemic Influgnza HINT in the USA
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Simple FHS-Simulation
for local HLIN1 out brakes

» Interest in an easy to use simulation instrument
for analyzing local disease dynamics
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Project Goals

Simulation Instrument
— Model of local outbrakes caused mainly by contact interactions
— Possibility to parameterize the setting (environment, type of virus, etc.)

— User-friendly interface with animation and visualization of simulation
results

Scenario Analysis

— Analysis of different control measures (i.e. hand wash, gloves,
patient/HCW ratio, screening, isolation, etc.)

Awareness Training
— Tool and concept for the sensitizing of HCW
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Basic Model
Cases

Transmission of methicillin- Transmission of
resistant Staphylococcus norovirus within a
areus within an intensive geriatric ward (SSH)

care unit (KSSG)
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Basic Model
Agents and Setting
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Basic Model
Health state: States
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Basic Model

Systemdynamic (SD): Modeling Paradigm

vy

Rate R(t) = f(A, B, c, ...)

B

«Systemic Agents»:
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Agentbased (ABM):
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if signal event occurs

} Probability p(t) = R(t) / A(t) - At

State B . :
with At small in the sense, that p(t) << 1

contacts
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Basic Model
Modelling Paradigm

Advantages

« Use of abstract systemic descriptions regarding the transmission
mechanism (no need for detailed interaction datas)

e Possibility to have discrete events (i.e. change of shift, patient
entry, etc.)

« Patients, HCW and visitors have a history

« Animation for better plausibilization through experts
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Application with a
user-friendly interface
IS built with the

open source modeling
software
GlobalSimulate®

Simulation Application

p
o GlobalSimulate App
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| Parameters

[C] Model Description

Setting:

In emer Abteilung (Ward, nicht weiter unterteilt)
befinden sich anfaenglich 19 Patienten und 20
Personen vom Personal. Die Abteilung hat eine
bestimmte Kapazitaet (Ward Capacity). Wenn die
Abeilung nicht vollstaendig belegt ist. tritt pro Stunde

die Personen vom Personal durch 20 "neue" Personen
ausgetauscht.

Patienten:

Die Patienten sind anfaenglich resp. bei threm Einrritt
mit einer Wahrscheinlichkeit
(ColonisationFractionPatient) kolonisiert. Ein Patient

MRSA Tteration 146 [PAUSED]

mit einer Wahrscheinlichkeit (Occupation Probability)
ein never Patient em. Alle § Stunden (Schicht) werden

= B 1% MRsA Graphic View

Stop Peried 720 = | (Integer)
Patient Count 19 = | {Integer) 5
HealthcareWorker Count 20 2| {Integer)
MinLengthOfStay 24 = | (Integer) [ ] -
MaxLengthOfStay 480 ~| (Integer) |= ] -
WardCapacity 19 = | (Integer)

OccupationProbability 0.8 (Real) ] ]
MinLengthOfTransientColenisation  0.25 (Real) L] L - ®
MaxLengthOfTransientColonisation 8.5 (Real) b i & *

PatientContactRate 3.2 (Real) L i
TransmissionProbability 0.1 (Real) u u
) (SRR SRR U S JUR PO SR S Y, L | meoon g 4

=R=| Properties kg Chart Customizer

- Property

Attributes
Length Of Colonisation
Waorker Colonisation End Time
‘Worker Colonisation Probability
Waorker Health State

m
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CountP

016 36 56 76 96 119 145
Period
SEpE - -
Value
0.0
151.799083289225
0112

transient_colonised_w

Attributes (Fixed)
Narne HealthcareWorker 1
uip 0
Model
Agent Size 5
Awailable false
Class class sdl.KS5G. HealthcareWorker
Color java.awt.Color[r=0,g=0,b=0]
Coordinate [7,13]
Delete false

— CountP...

— CountP...
— CountH...
— CountH...
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Summary & Outlook

Goal
Creation of an easy to configure and to use instrument for simulating
local disease dynamics

Status
Basic model building on a model paradigm in between SD and ABM

To dos
— Plausibilization and pointwise validation of the specific models

— Scenario analysis: effectiveness of different measures and
strategies

— Further development of the user-interaction (GUI)
— Concept for awareness trainings with the simulation model
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