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DYNAMO-HIA — A short Introduction

The document gives an overview about how to use BMR, what it can do and how it works.

We combine this introduction with a practical tigbusing real life data.

Overview

DYNAMO-HIA (DYNamic MOdeling for Health Impact Asssment) is a generic
software tool specially designed to aid the quamdifon step in health impact
assessment. DYNAMO-HIA is generic in the sense thatllows arbitrary chronic
diseases or risk-factors that fit the standard aapsthway of the health impact
assessment framework to be modeled. The user gaortiand use his or her own data
to add and analyze diseases or populations thaff aneerest to him or her.

DYNAMO-HIA has been specifically designed to quénthe impact of user-
specified risk-factor changes due to policy or ivations on various and multiple
diseases on overall population health. Using a b\atkased modeling approach that
allows for explicit risk-factor states, it dynamligasimulates a real-life population. A
built-in parameter estimation module ensures thaly cstandard epidemiological
evidence, i.e. data on incidence, prevalence, amility are required. DYNAMO-HIA
provides a rich model output of summary measuresueh as life expectancy and
disease-free life expectancy -- and detailed datauch as mortality/survival rates and
prevalence numbers -- by age, sex, and risk-fatédus over time.

This manual gives an introduction in how to use DNWD-HIA. The prototype
version of DYNAMO is accompanied with an exampléadset in the “Tutorial_Data”
directory. In this manual we refer several timeghis data set using it as step-by-step
tutorial to describe the different options of DYNAM

Installation
Firstinstall the DYNAMO-HIA prototype and data for the tutorial ooy computer:

1. On the HardDisk/CD/USB-stick: locate and click be file “setup.exe”.
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2. The installer asks you to specify the desired llstan directory (the software itself
requires some 140MB of disk space).

3. After DYNAMO-HIA finished the installations, click’close”. DYNAMO-HIA is
installed now ands added to the list of programs in the start mdine. installer
can also be used to uninstall DYNAMO-HIA. Click &setup.exe” again and you can

choose to remove or repair the software.

Startup

To openthe DYNAMO-HIA prototype:

1. Before you start DYNAMO-HIA, check that the tutdriiata is on your computer. After
installation, the data should be in de directoryrogfam Files/DYNAMO-
HIA/Tutorial_Data. Otherwise, locate on the CD/USH:k the folder “Tutorial _Data”,
and copy the whole folder to a desired locatioryom computer.

2. To start the software open the start menu, go dldef “DYNAMO-HIA” and
click on the icon “DYNAMO-HIA.exe”.

3. After starting the program, a file browser appewits the sentence “In the DYNAMO-
HIA home directory data and simulations are storettiis window allows you to
choose the working directory with the data you wantvork with during this session.
The working directory has to adhere to a fixed cdtie, i.e. containing certain
directories. For the purpose of this tutorial brewslder “Tutorial _Data” you just
copied on to your computer. If you decide to makeew directory, choose the desired
location and type the desired name in the whitenagace “Folder”, DYNAMO wiill
then create a working directory that follows thgquieed structure. You can choose the
working directory during a running session by gdinghe “File” menu.

4. After choosing an existing or creating a new wogkdlirectory, the user interface

appears (see Figure 1). The user interface allovegpén and edit the data files
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that are stored in this directory, add new filestihem, and setup and run
simulations. The structure of the home directorytfiis case: “Tutorial _Data”)
mimics the directory structure of the folder spiecifas the home directory. The

home directory always hasfReference_Datand aSimulationsdirectory.

r

e e - —
i DYNAMO-HIA Version 1.1, Release date: 201000420, build 11?0._‘

e ——
File Help
= E|E| Tutarial_Data
=] E|E| Reference_Data
Ef] Diseases
Ef] Populations
E|E| Rizk_Factors
= |E—|E| Simulations
E|E| Tutarial_1
E|E| Tutornial_2
E|E| Tutorial_3

Figure 1: Starting Screen of User Interface (detajltext might vary)
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Running your first Simulation

The user interface is split into two main direatsriln the directoriReference_Datall
the input data required to run simulations is stofEhese are files consisting of data
about the population, diseases, and risk factdre. 8&xample directory “Tutorial _Data”
already contains all the data needed to run a atimounl But before proceeding you can
explore theReference Datalirectory a bit. By pressing the + sign you capand a
directory and view the content. For example, wheesging the + sign next to the
directory Diseases all the disease that are available for simulaimrthis particular

working directory are listed.

Click now the + sign right next to th®mulationsdirectory to expand the view. A
number of sub-directories are shown. Locate thectbry Tutorial_1 and click the +
sign to expand the directory. Within tReitorial_1 directory, a single file is shown:
configuration Right click on this file and choos€onfigure and Run Simulationfrom

the context menurhesimulation screemppears. In this screen all the technical choices

for running simulations can be made.

10
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Help.
Mame: Tutorial_1 | ~Window :
Population: 1Bata\ria v | Simulated population size: 10 This is the central screen to specify the
simulation that will be run. A
MNewborns: % Yes ©* No simulation consists of one risk factor,
Starting year: 2010 MNumber of years: 25 pri=populatioc and-ohe orhmis
diseases. One or more scenarios can be
Minimum age: 0 Maximum age: 95 specified (e.g. varying starting
prevalence, target age of intervention,
Calculation time step: 1 Random seed: 1 success rate etc.).
fl
| Scenarios ] Risk Factor 1 Diseases ] Relative Risks ] Mo macro is provided for this
configuration.
Scenaricl l
For details click on the individual fields
Name: Scenariol Success Rate: 100 and consult the manual.

Target of Intervention
Min. Age: 0 - | Max. Age: 95 V] Gender: Male and Femna

Field
| Helpfile for: "Risk Factor Prevalence”
does not exist.(Searched at:
CAUsers\cbb\Desktop'v1.10_20100702|
v1.10 201007024DYNAMO-HIA
Application\eclipse\helpiRisk Factor
Prevalence.tet)

Change with respect te baseline simulation

Transition: UK_RF_BMI_cat3_TransitionsMetto

Risk Factor Prevalence:

create delete

Save and Run
Import Save Save and close Close

Figure 2: Pre-set simulation configuration screendr Tutorial_1

Configuring a simulation requires making severadiclés. For example, which disease
to include, the length of a simulation, which risictor to use, the specification of the
intervention scenario and so on. Right now, no eéd®ihave to be made as in the
Tutorial_1directory a finished simulation configuration iegent. In this simulation we
use BMI as a risk factor and compare how the pdjahealth of Batavia would
develop if Batavia would have the risk factor plemae of the UK. Batavia is a
fictional country that shares almost all health grapulation characteristic of the
Netherlands. This intervention affects all age geownd both sexes. We run the
simulation for 25 years, include newborns, and macdeimber of further choices. For
now, just click on the button “Save and Run”. NowNAMO-HIA runs the first

simulation.

11
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After a few second theutput screerappears. The first image is always the
“Population Pyramid”, that shows the overall population developmentr dvee and
presents the share of the population that has engiiseases graphically. The share of
the population that has a disease is colored It ligd. In Figure 3, the light red area
shows the share of the population that has at leastdisease, i.e. the total disease
burden. Now click on thedutoRuri button in the bottom left corner. This starts an
animation that shows the development of populagod population health for the
projection time in one year increments. The poputascreen view has a number of
options: One option is to see the disease burdea frarticular disease. From the pull-
down menu “diseases” another disease can be chéserexample, when choosing
“IHD” the light red area changes in shape and staspw shows the prevalence of IHD

in the population.

The pull-down menuscenarid allows choosing different scenarios. In the case
of Tutorial_1only two scenarios exist, the “reference scenaaiwd “Scenario 1”. When
choosing “Scenario 1” an additional possibilitytcs click on the radio button in the
middle of the screen and switch the y-axis froabsolute value for scenaftiao
“difference with reference scendridActivating this button changes the view of the
population pyramid. Now the light red area showes plart of the population that has a
given disease in both, the “reference scenario” ‘@wknario 1”. The dark red area
shows the part of the population that has the deseéa “Scenario 1” but not in the
“reference scenario” (a yellow area would showghare of the population that has the
disease in “reference scenario” but not in “Scendfi). The black area at the outer
margin of the population pyramid shows the numbigremple that are alive in the in the

“reference scenario” but not in “Scenario 1” (aygeeea would show the share of the

12
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population that is alive in the “Scenario 1” but imo“reference scenario”). If you move
the mouse over the graph, it shows you the exanbeus in each bar-part. Also you can
look more in detail by clicking and holding thetlefouse button and then move to the
right: a rectangle will appear that shows the gineawill be shown in more detail at the
moment that you release the mouse button. You cado uhis by repeating the
procedure, but moving to the left. Right clickingllvehow a menu, where you can
choose to print or save the graph, or change thes.tiNote, however, that any such

changes to graphs will be temporary, and removetheatmoment where you select

another graph or tab.

Dynamo Output for simulation: Tutorial

-1 - Year: 2010

= 5 [-scenarior

B i |Scenari01 YI |
[~ disease:

itotal disease v;

—Y-axis:

age

% absolute value for scenario

" difference with reference scenario

- I

5 plot colour:
autoRun ' | @« color
d white

| black an

isease plo‘rsi riskfactor plots | life expectancy pIDB! mortality/survival plots | Write output | change scen_4 i 4

Population pyramid for Scenariol
2010

population size

-150,000 -100,000 -50.000 Q 50,000 100,000 150,000

100
95
a0
85
an

70
65
&0
55
50
45

men women

= |

——————

|Dwith disease Dhealthy|

Figure 3: The population pyramid tab of the outputscreen

13
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On the top of the output interface several diffetabs are visible that allow analyzing
the simulation results further. For example, the“tde expectancy plots” shows the life
expectancy for the different scenarios, their dewelent over time, and the number of
expected life years with a given disease. For théurexploration of the outcomes of
“Tutorial_1" click on the tab “disease plots”. This screen giaegraphical overview of
the development of disease prevalence for the ateallscenarios. Again this screen
allows several different choices. When first viegvithe tab “disease plots” after a
simulation run, usually the plot graphs the develept of the disease prevalence over
time for all scenarios. In the case of “Tutorial theése are the “reference scenario” and
“Scenario 1”. In the pull-down menu “disease”, drastof the simulated diseases can be
chosen. When selecting the radio button “by gendé view changes and the plot
shows the prevalence development separately for, memen, and total population.
The scenario for which this is done can be selectdtie pull-down menu “scenario”.

Feel free to explore different options in the ottpereen.

14



DYNAMO-HIA User Guide Version 1.2

e oo T T

population Pyramid | d i riskfactor plots] life expectancy plosi martality/survival plor_si Write output] change scen 4 1 4
i~ K-axisi— prevalence of IHD
* Year 500
| © Age
L 475 |
Y -axis: - -
: i axis: 1 4_50}
[ rate 435
| " number of cases
1 400
i Y-axis: - 175
| ™+ absolute value for scenario 950
| ™ difference with reference scenario :
s % 3.25
I separate CUNyes: - e
| & 300
" byriskelass % by scenario P
" by gender B
& @ 250
s E =
[EEEE e ogar.
| m
Scenariol v & 200
L 1 o
[ disease: gl 1.75
HD - kol
= 1.25
S ; 100
J?r ,,1
1228 | 075
 gender: - 1 0.50
[|both =] 025
) ' 0.00
plet colour: T 2010 2012 2015 2018 2020 2022 2025 20283 2030 2032 2035
| & colar vear
| T black and white == T .
I S| reference scenarno Scenariol

Figure 4: Disease Plots tab of the output screendhe development over time)

As a last step in this tutorial we want to draw Iyattention to the possibility of
exporting the simulated output data. Click on thke tWrite output”. On this screen
three different decisions with two options each banmade. First, you can choose to
export the data “per year of simulation” or “by ooti. The second option allows
choosing to have the data “separate for man or wdme“total population”. The third
option determines whether diseases are shown selya(gper disease”) or diseases
clusters (“per combination of disease”) are inctlidle the output. When clicking on
“write data”, you can choose a file name and fileation where the raw output is saved.

The raw output is written in a special format tbamh be opened using MS Excel.

15
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The DYNAMO-HIA user interface

Reference Data

In the starting screen the directory “ReferenceaDsatores all the data needed to run a
simulation. DYNAMO comes with a set of data foraage number of EU populations
(see the data manuals for details) and also altovisiport own data either to augment
the already existing data or to enter data foredéit populations. In this section we will
explore the “Reference_Data” directory in more dlétagive an overview of what kind
of input data is needed. The data is usually —notitalways — needed by age and sex.
The age range is from 0 to 95 years of age. Whereptages are needed as input, the
range is between 0% and 100% (and not a fractibmeas 0 and 1).

In DYNAMO a directory can contain several sub-diceies, which may have some
further sub-directories and/or contain files. WitHDYNAMO a file holds the actual
data and can be recognized by not having a + gty mext to it. A file can be accessed
by right-clicking on it and choosing “edit” fromefcontext menu.

Expanding the directory “Reference_Data” by clickion the + sign reveals three
sub-directories:

* Populations
» Diseases

* Riskfactors

Directory Populations

Expand the view of Populations”by clicking on the + sign. This directory can conta

several populations, if desired, but running a $ation requires only one fully specified

16
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population. In the tutorial, the population diragtacontains a single sub-directory
named Batavia”. This directory holds all the population datalwé fictitious country of
Batavia (which is surprisingly similar to the Netlamds for many health and population
characteristics) needed to run a simulation. Thes fiequired to specify a population
fully within DYNAMO are:

* newborns

» overalldalyweights

» overallmortality

¢ Size

The file newbornscontains the number of projected newborns for gheen
population. This is one of the few files in DYNAMtDat does not require the data by
sex, instead a sex ratio can be set. The sexga#s the number of boys born per girl.
In European countries this ratio is usually clasé.05.

The file overalldalyweight$iolds the average disability weight or percentaige

disability in the general population. This is a laeanbetween 0 and 100, where 0 means
that no disabled persons are present in the popojaand 100 means that the entire
population is disabled. These data are used taledéc DALY-weighted or disability
free life expectancies, depending on whether ortergrin this window (and other
DALY -related windows) a DALY weight or a percentagt disability. The program
does not make a distinction between the two, asrtathematical formulae for their
calculation is identical. The data that are entdrece determine which interpretation
should be given to the output.

The file overallmortality holds the observed mortality rate for the popafain

guestion by age and sex.

17
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The file size contains the population size of the populatioralgg and sex. The

age range is from 0 to 95.

Directory Risk Factors

The directoryRisk Factors contains all the data needed to specify a riskofam
DYNAMO. To run a simulation at least one risk fact@as to be specified. The home
directory “Tutorial” has already four different kigactors. Click on the + sign next to
the directory “BMI-cat3”: a risk factor directoryonsist again of a number of sub-
directories and contains in addition a file calmhfiguration The file configuration
becomes important when creating a new risk factut gives information on the
meaning of the categories. In DYNAMO three diffaréamds of risk factors can be
specified (categorical, compounding, and continjlolis this section we focus on
categorical risk factors. The subdirectories ofpactic risk factor in the directory
Risk_Factorare:

* Prevalences

* Relative_Risk _For_Death

* Relative_Risk_For_Disability

» Transitions

* DurationDistributions(only for compounding risk factors)

The directoryPrevalencs contains files with data about which share ofpbpulation is
in which risk factor class (by age and sex). Toawsmulation in which two situations
with different prevalences are compared, at leastfiles need to be specified: one for

the reference scenario and one for the interversttemario. At least one file must be

presento run a DYNAMO simulation.

What the risk factor prevalence looks like, depemashe type of risk factor:
18
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For a categorical or compound risk factor, you hiaventer (for each age and gender)
the percentage in each exposure category (e.gréahaveight, % overweight, %
obesity) . For a continuous risk factor, you haverter the mean value and standard
deviation (SD) (e.g. mean BMI, SD BMI). For a corapd risk factor, you also have to
enter additionally information on duration (e.ge % of former smoking that stopped 1,

2, ...20 year ago), under “DurationDistributions”.

The directoryRelative_Risk For_Deatbontains files with data about the relative
risk of the risk factor on total morality (age aselx specific). This file is optional and
not required to run a simulation. If this file ised, the risk factor will influence the
“other cause mortality”, that is mortality that n®t mediated by the diseases that are
included in the simulation.

The directoryRelative_Risk _For_Disabilitgontains a file with data on the relative
risk of becoming disabled from the risk factor imegtion. Use of this file has not yet
been implemented in the DYNAMO model; its presense anticipating future
extentions. Hence, this file is not required to aussimulation.

The directoryTransitionscontains files with data on how people changes tisk
factor status. The data consists of the age- andpgecific probability of switching from

one risk factor category to another (say, fromaihst to light drinker). At least one file

must be preserd run a DYNAMO simulation.

The directoryDurationDistributiononly exists when the risk factor is a compounding
risk factor (in contrast to a categorical or contins). This directory contains a file with
data about the duration of membership in a riskofadass (e.g. for former smoking the
% that stopped 1, 2, ...20 year ago). This is useddghk factors where the relative risk

is influenced by the duration of membership, sucfoamer smokers, where the relative

19
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risk declines over time. This file has a standanthe (durationPrevalence.xml) that

cannot be changed.

Directory Diseases

The directoryDiseasescontains all the data needed to specify a disdzstecan be
included in a simulation. Expanding the view sh@wvsumber of sub-directories, in the
case of the working directory “Tutorial_Data” thoaee the already included diseases
such as “Breast_Cancer” or “COPD”. Expand the vid\a disease specific directory by
clicking on the + sign right next to “Breast_Caricérhis reveals a number of sub-

directories that are the same for all diseases:

» Daly_Weights

* Excess_Mortalities

* Incidences

* Prevalences

* Relative_Risks_From_Diseases

* Relative_Risks From_Risk Factor

These sub-directories contain files specifying thferent aspects of the chronic
diseases that can be simulated by DYNAMO. To ineladdisease in a simulation run,
each of the disease sub-directories needs to coatdeast one file with the necessary
data (with the exception of the directdRelative_Risks_From_Diseasetereadding
data is optional as it is only applicable for sodigeases). More files can be added,;

allowing running simulations with alternative sgegtions for a given disease. But in a
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single simulation run only one file of each subediory can be selected for an included
disease.

The directoryincidencescontains at least one file with the number of sgser

person-years for the disease in question (by adeax).

The directoryPrevalencecontains at least one file with data on the age- sex

specific prevalence of the population in percemigta number between 0 and 100).
The directoryDaly _Weightscontains at least one file with either the DALY wglat

of the respective disease in percent by age andséxe percentage of disability caused

by the disease. Even in the case where this infitomé not known or not intended to

be simulated the directory still needs to contafilea We advise using a file specifying

a DALY weight of zero for all ages, i.e. no disdlyiinduced by this particular disease).

The directoryRelative_Risks_From_Diseasesmy contain files specifying the
relative risk of contracting the disease when hguanother disease (by age and sex).
This other disease has to be already specified.odd gexample is the case of
diabetes: having diabetes increases the risk dfactimg a heart disease; hence the
relative risk of contracting IHD when having diabgtan be specified.

The Excess_Mortalitiedirectory contains a file that specifies the addiil
mortality when having the disease, i.e. the difieseefor a person with the disease in
guestion compared with a person without the dis€Hsis is sometimes also called
case fatality rate. This can be specified eithea este or as median survival time. In
addition, for a disease either the percentageefAtutely Fatal” or the percentage
of “Cured Fraction” can be specified. This speeaifion, when desired, changes the

behavior of the disease from a pure chronic disease
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» either a disease where some people die instantiywhbntracting the
disease (“Acutely Fatal”), e.g. stroke or IHD whemme people die
instantly

« or a disease where a share of people is being c(iedred
Fraction”), e.g. some cancers.

Only one of these options can be choseand files containing non-zeros for both

options will prompt the program to ask you to ch®ose of them, after which the other
will be made zero.

The directory Relative_Risks_From_Risk_Factaontains the files that hold the

information of how the underlying risk factor affedhe risk of contracting the given

disease. The files differ slightly by the type ddkrfactor. For example, for the risk

factor alcohol which has 5 categories, the filetaors for each category the relative risk
of obtaining the disease in this directory (by ampel sex). In the case of a duration
dependent risk factor (compound risk factor), tiresfdiffers slightly as one needs to

enter more information for the category in whicle trelative risk depends on the

duration in this class. In the case of smoking, deample, the risk of contracting a

disease usually decreases for a former smokertower In this category (the duration

category, in the example former smokers) one néedpecify the relative risk at the

moment of entering the category (RRbegin), thetikeaisk after being in the category

for a very long time (RRend) and a coefficient tihapresents how fast the RR is
changing from RRbegin towards RRend (alpha). Thiha is defined so that the

relative risk is halfway between RRbegin and RRafter In(2)/alpha years.

In case of a continuous risk factor, only a singlative risk is needed for each age and
sex combination: this relative risk is the relatnisk of increasing the risk factor with 1

unit. So for instance for BMI, it is the relativisk when increasing BMI with 1 kg.fn
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Configuring Simulations

At the core of DYNAMO is the simulation of one (more) scenarios where changes in

the risk factor prevalence or the transition betweaesk factor states (or both

simultaneously) are compared with a reference swenghis allows quantifying what

changes of population health materialize over timhen a risk factor is altered. In this

section we will talk in more detail about the siatidn screen, outlining all possible

options. The issue of choosing scenarios is adddesm more detail on page 58.
Expand the directorySimulations be clicking on the + sign and right click on

the directory Tutorial_2”". In the context menu choos&onfigure and run

simulation”. A screen like in Figure 5 appears. This is thausation configuration

screen and a number of choices are required befareng a simulation.

In the bottom half, four different tabs are visible

* Scenarios

* Risk Factor

* Diseases

* Relative Risks

MName: Tuternal_2

Population: |Bata\ria j Simulated population size: |5t]
Newborns: {s "r‘ese " No

Starting year: |2I'.]1t] MNumber of years: |25
Minimurm age: |I'.] Maximurm age: |95
Calculation time step: 1 Random seed: |1

Figure 5: Top half of the simulation configurationscreen

On the top half, decisions about the population aathe technical aspects of the

simulation can be specified. These are:
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Name Shows the name of the simulation run which isetakrom the name of the
directory and cannot be changed in the simulatioreen views.(It should read

“Tutorial_2")

Simulated PopulatianThis is a pull-down menu where the populatiorb&simulated

can be selected. When only one population is definghe directoryPopulation this

population appears as the defa(lh Tutorial_2 it should read “Batavia”)

Population size For the risk factor behavior, DYNAMO uses a migimulation. A

number of individuals are simulated and are a mepr&tive sample of the whole
population. The number entered here is the numbeulated for each age/gender
combination. A large number usually yields a lovegéochastic variation in the risk

factor histories. The upper practical limit deperas a number of factors (such as
computer memory and complexity of scenar{&nter here a 50 for the purpose of the
tutorial. This implies that 50 times 95 ((the numb&age classes) times 2 (males and
females) = approx. 10,000 persons are simulated.)

For scenarios with zero-transition rates and categjorisk factors, no stochastic

variation is present, so this number can be kepllsm

Newborns Whether or not newborns are included in the satih. This is only
possible when the minimum age is set to zero (Asraise one would simulate a
population with a strange gap between newbornsriagtehe simulation, and the

starting age of the simulated populati@include newborns by clicking on “yes”)
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Starting year: The year the simulation starts from. The curreademdar year is the
default for a new simulation. When newborns aredudbe data should provide

newborns for all years after this starting ygtrshould read the current year).

Number of yearsThe number of years DYNAMO projects the scenaimothe future.

(Use 25 for this tutorial)

Minimum age Minimum age of the population you want to simul&&hoose “0")

Maximum age:Maximum age of the population you want to simuldtke maximum
value in the initial population of the DYNAMO modét 95 although the model

simulates internally to higher age&Choose “95”)

Random seedfhe value used to initialize the random numberegator used during the
simulation. Any number will do, but when runningawdifferent simulations with
exactly the same data, choosing the same randonberuensures identical results.

Otherwise, random variation alters the simulatiatcomes slightly(Use “1”).

Risk Factor | Lisaasas I Relative Risks I Scenarios |

Risk Factor: fErr =]
Risk Factor Prevalence: INL_RF_BMI_catS_Prev j
Transition: |ML_RF_BMI_cat3_Transition_Metto =]

Figure 6: Risk Factor tab of simulation configuration screen (detail)
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Risk FactorTab

Click on the Risk Factor tab. This tab consistshoée pull-down menus. The first on
the top, “Risk Factor”, allows choosing the diregtdhat contains the desired risk
factor. The other two menus allow choosing the filgh data on the risk factor
prevalence and the file with the transition probabs between risk factor states. If only
one file exist for the chosen risk factor, thig fi$ the default.

The risk factor prevalence chosen here represkatsgk factor exposure in the baseline

year in the business-as-usual (reference) scenario

As DYNAMO is a dynamic tool, in addition the usdrosild specify whether, and if so,
how this exposure will change in the future. Inesrédvords, what transitions between
risk factor categories are persons expected to nrakiee future. DYNAMO assumes
that these transitions remain valid over the erpir@ection period (25 years in this

tutorial).

In DYNAMO there are three options to specify theufe transitions:

1. User-specified transitions: the user provides dataransitions between the risk
factors categories (e.g. smoking start probalslitad quit probabilities rates, or
on trend for continuous exposure (e.g. increaseaan BMI of 0.02 for each age
year).

2. Nett-transitions: The user assumes that the agafspprevalence of exposure
in the population will remain the same (thus premak by age and sex does not
change). This approach is very similar to the dgseaod life expectancy, where
for a newborn the currently observed age-specifictatity pattern is assumed to

remain valid. This approach ignores any cohortotdte This approach is named
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“net transitions” in DYNAMO-HIA, because DYNAMO dees the minimum
transitions that are needed to keep the age-spgx#ivalence unchanged in the
future. DYNAMO can only calculate nett-transitiofts the reference scenario.
In the case nett transitions are also specifiecli@rnative scenarios, DYNAMO
uses the nett transition rates calculated from prevalence of the reference
scenario also for the alternative scenario. In otherds, it assumes that the
future dynamics of the risk factor remain the samk order to use nett-
transitions based on the prevalence of an alteatienario, a trick can be used,
which is described in the box on page 55.

. Zero-transitions: Persons are assumed keep thesesgpan the baseline year
throughout their life until they die. Hence, persdmving a normal weight at
baseline keep that during the entire period orluhgy die. This approach is
named “zero transitions” in DYNAMO, as there aretransition between risk

factor categories or changes in mean BMI in therutvhen persons age.

(Choose “BMI” as the risk factor. For the risk famtprevalence choose the file

“NL_RF_BMI_cat3_Prev". For transitions choose thikef

“NL_RF_BMI_cat3_Transitino_Netto”.)

Diseased ab

Click on theDiseasesTab. This tab allows choosing which diseases ttude and

further specifies them, when desired. Click on Ihéton ‘create” and a view like in

Figure 7 appears. At the top is a pull-down merngwing the disease that can be

included in the simulation. (The names in this quldivn menu are the directory names
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in the “Disease” directory of the “Reference_Dat&9r every disease, four files can be
specified. The prevalence of the disease (“Diséaswalence”), the incidence of the
disease (“Incidence”), the excess mortality (“ExcBbortality”), and the DALY weights
(“DALY Weights”). The pull-down menus shows all thikes contained in the respective
sub-directory of the chosen disease. This allowserwdesired to try out alternative
specifications of the same disease in differenufations runs. If only one file exist in
each sub-directory, this file is the default.

(Click nine times on the “create” button. In our ¢wial data set, each of the nine
included diseases has exactly one file for prevaeincidence, mortality, and DALY

weights. Hence, the default choices are the riglas ffor the simulation run in

Tutorial_2.)

Diseasel l

Disease: HD j
Disease Prevalence: |NL_di5ease_IHD_Prev_‘u’1 j
Incidence: |NL_di5ease_IHD_1nc_‘u'1 j
Excess Mortality: |NL_di5ease_IHD_ExecMnr_‘u’1 j
DALY Weights: |NL_disease_IHD_DALY_V1 ~|
create delete

Figure 7: Specifying a disease in the simulation efiguration screen (detail).

Relative Risk Tab

Select the Relative Risk tab. This tab allows deteing which relative risks to include.
Click on the button “create” and a view like in &g 8 appears. The view consists of

three pull-down menus. The first on the top, “Frerallows choosing the risk factor.
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This pull-down menu can have several options. Tisé dption is always the risk factor
chosen in the “Risk Factor” Tab. When in the rafieeedata, one (or more) relative risk
from a disease has been included, then these dseas be chosen as risk factors as
well. This means several relative risks can beifipdcone from the risk factor to every
included disease, from the risk factor to deatld, faom one (or more) included disease
to one (or more) included disease. The diseashdsen in the pull-down menu “To”.
When the risk factor and the disease (or deathkpeeified, then the pull-down menu
“Relative Risk” allows choosing a file that contsithe actual data. When only one file
has been specified for a given “Risk-Factor-to-BsgeRelationship”, this file is the
default selection.

In this tab it is possible to select relative rishat refer to diseases that are not
(yet) selected on the disease tab. If a simulaiamn with a relative risk for a disease

that is not included on the disease tab, thisivgaisk is ignored in the simulation.

(Press the “create” button 12 times. This speciftes relative risk from BMI to the nine
included diseases, from BMI to death, and the netatisks from diabetes to stroke and
IHD, respectively. As we have only one relativé fie for each of these “From”-“To”

—combinations the default choices are the righasfifor the simulation to be run in

Tutorial_2.)
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Relative Riskl ]

From: |BMI j
To: |IHD |
Relative Risk: RR_from_BMI_cat3_to_IHD-BMI j

create delete

Figure 8: Specifying a relative risk in the simulaion configuration screen (detail).

Scenario Tab

Click on the Scenario tab: This tab allows configgrthe (alternative) scenarios which
are being simulated. In effect, by having specifteglrisk factor (prevalence and
transition), the included diseases, and the redatsks, the reference scenario is fully
specified. In the Scenario Tab on or more alteveatcenarios can be specified by
making several, alternative choices. Click on tb&dn “create” and view like in Figure
9 appears. The main choices are in the pull dowmuni€ransitions” and “Risk Factor
Prevalence”, where the alternative scenarios capebeified. The pull-down menus
allow choosing from the files which are in the diay of the chosen risk factor. See
the description under “risk factor tab” for a gealetescription of these choices.

To specify what is expected in risk factor exposdoe to the policy or intervention
(=intervention scenario), the user can changedhewing as compared to the reference
scenario:

1. Change the baseline exposure
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2. Change the future transitions

3. Change both baseline exposure and transition.
If the user wants to change only one (1 or 2), & tb choose the other input equal as
that in the reference scenario (= as selectedenghk factor tab).
It is important to realize that if, for instancéetuser only changes baseline exposure
and keeps the transition rates unchanged, duenanaig behavior, in the long run other
prevalence rates are realized. For instance, they neturn to the baseline prevalence
rates (of the reference scenario) if the latteteotfthe steady-state situation of the
transition rates. An exception is when nett tramsg are used: With nett transitions do
not exhibit this type of dynamic behaviour (see $k&ele J, #3187}. Changing only
the transition rates assumes that the interverdimnges future behavior. DYNAMO

assumes this new behavior to remain during theeesitnulation period

In a scenario you must chose either a differemisiteon dataset or a different
risk factor prevalence dataset from that chosethemisk factor tab. Therefore, if the
risk factor prevalence is the same as that oniskdactor tab, the transition dataset
from the risk factor tab will not be visible, anda versa. It can occur that the list of
choices is not refreshed correctly after changnmggdther choice. In that case the dataset
does not reappear in the list after changing therathoice. Clicking on the risk factor

tab and back to the scenario tab will solve this.

Furthermore, success rate and target of intervetn be specified. The
success rate is between 0 and 100% and the tdrtet imtervention can be specified

for a desired age range (from 0 to 95) and gerndalg, female, or both). This setting
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determines to which extent the alternative traoisgiand risk factor prevalence affect
the simulation. This setting, however, can be ckdng the output screen, i.e. after the

simulation has been run, see the section on Chsteg®rio settings.

(

Scenariol l

MName: Scenariol Success Rate: 100

Target of Intervention

Min. Age: 0 | Max. Age: 0 | Gender Male hd

Change with respect to baseline simulation

Transition: |NL_RF_EMI_CaB_Transition_Netto

Risk Factor Prevalence: |Wnr5t|3er_U K_RF_BMI_cat3_Prev

create delete

Figure 9: Specifying a scenario in the simulationanfiguration screen (detail).

Starting the simulation

By pressing the “Save and Run” button, the simaifasitarts running. Depending
on the complexity of the configuration (e.g. chopepulation size, number of diseases
etc.) the running time may vary. The program dags@spond when running but shows
the output screen as soon as it is finished. Dwimglation progress bars appear that
indicate the progress. Clicking on a screen dusingulation will stop the updating of
the progress bar. The simulation, however, willtoare, and results will appear in due

time.
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Output Screen in more Detail

After running the simulation, an output screen appeThis screen gives an overview
(graphically and numerically) about the simulatedrarios. In addition, this screen
allows exporting the results as raw data for furth@alysis in another software (such as
MS Excel).

In the directory “Simulations” expand the sub-diceg “Tutorial _3” by clicking
on the + sign. “Tutorial_3” already contains a simulation that created three sub-
directories. The file “configuration” contains #tle detailed specification of the
simulation run. Click on the + sign next to theedtory “results”. This directory holds
as content the file “resultsObject.obj”, which s®@&and allows accessing the simulation
output without running a simulation again. Rightklon the “resultsObject.obj” and
choose “View results” from the context menu (segufé 10). After a few moments the
output screen appears. The output screen has aenwindifferent views that can be
accessed via tabs. Those tabs are:

e Population Pyramid

» Disease plots

* Riskfactor plots

» Life expectancy plots

* Mortality/survival plot

* Write output

* Change scenario settings

All plots shown in the output screen share somencomtechnical features: by
clicking on a point on the plot and moving the n®tsthe right, an area can be
selected to be zoomed in. This step can be repaatddsired. By clicking on a graph

and moving the mouse to the left, the standard zisaestored. Right clicking on a
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graph opens a context menu with a number of teahoptions. Most notably, the
option “Save as...” allows saving the graph as arsé@dile for later inclusion in MS
Word. But other options also include changing Himels, font type, letter size and so on.
The simulation run in “Tutorial_3” is similar torutorial_1" and “Tutorial_2".
The population is taken from Batavia (a fictitiow®untry very similar to the
Netherlands), the risk factor is BMI in three categs (normal, overweight, obese), and
the simulation includes nine diseases. The “refa¥escenario” has the Batavian risk
factor prevalence and transition probabilities tlkatp this risk factor prevalence
constant. The intervention scenario, called “UKvBlence”, changes the BMI risk
factor prevalence of Batavia to the one of the UKvhich has a higher share of
overweight and obese — and transition probabilitiest keep the UK prevalence

constant.

# DYNAMO-HIA Version 1.1, Release date: 201000420, build 1170. -

File Help

= L Tutorial_Data
= EE Reference Data
k] Diseases
Ef] Populations
k] Risk_Factors
= EE Simulations
ki Tutorial 1
Ef] Tutorial_2
= Ef Tutorial 3
tE] cenfiguration
k) modelconfiguration
|5_'|E| parameters
= [ results

resultsObject.obj

Yiew results |

Figure 10: View of the “resultsObject.obj” in the user interface (detail)

Population Pyramid
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The population pyramid screen gives a graphicahoee of the total population,
coloring the share of the population that is disdashows the development over time,
and allows comparison between scenarios. This is¢rag several options that allow
altering the plot and analyze different aspechefdata.

Click on the ‘autoRuri button in the bottom left corner. This startsammation
that shows the development of population and pdiouldealth for the projection time
in one year increments. A particular year can beseh by moving the slider or clicking
on the appropriate tick at the left hand ruler.

At the top of the screen, the pull-down menu (“seeaf) allows choosing the
scenario for which the graph is plotted. The povd menu below (“diseases”) allows
choosing which of the simulated diseases are sh@¥ith. the further options all persons
that are diseased (“total diseases”) or have ailitya(“disability”) can be shown. The
graph is color coded: the light red area showpeaisons that have the selected diseases
and the white area are the people that are heaNloyv chose scenariol under
“scenario”, and then click under “Y-axis” on “diffence with reference scenario”. Now
more colours appear. The light red area now shbepart of the population that has a
given disease in both scenarios, the “referenceast® and “UK_Prevalence”. The
dark red area shows the part of the populationhhatthe disease in “UK_Prevalence”
but not in the “reference scenario” (a yellow amgauld show the share of the
population that has the disease in “reference sweniaut not in “UK_Prevalence”).
The black area at the outer margin of the populapgramid shows the number of
people that are alive in the “reference scenand™wt in “UK_Prevalence” (a grey area
would show the share of the population that isealivthe “UK_Prevalence” but not in

the “reference scenario”).
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population Pyramid ] disease plofs! riskfactor plutsl life expectancy p|l}13’ martality/survival plor_sl Write output! change scen 4 i 4
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Figure 11: Population Pyramid Screen

Disease plots

The tabdisease plotggraphs the disease prevalence. A number of optiams be
changed and combined to graph and analyze diffasgects of the data. However, not
all combinations are possible. In those casesffketad menus are made in- accessible
(by graying them out).

The menu “X-Axis” has two radio buttons: either éat” or “Age”. When
“Year” is selected, the development of disease glemce over time is shown. When
switching to “Age”, then the age specific prevakens shown. In this case, the pull
down menu “year” becomes available and the desiradlation year can be chosen for

which the age- specific prevalence is shown.

36



DYNAMO-HIA User Guide Version 1.2

The menu “Y-axis” exists twice. The top “Y-axis”emu has two radio buttons:
either “rate” or “number of cases”. When “rate”dBosen, the prevalence is given in
percentage of the total population. When “numbercades” is chosen the absolute
number of cases is plotted. Right below the “Y-axieenu has two radio buttons as
well. Here the choices are “absolute value for adei or “difference with reference
scenario”. When “difference with reference scerfalsochosen, the plot calculates and
plots the difference between the selected interoenscenario (in the case of
“Tutorial_3” this is “UK_Prevalence”) and the reégice scenario. This difference is
either the difference in percentage points (whexte’ris chosen) or absolute numbers
(when “number of cases” is chosen).

The menu “separate curves” has three radio butttimg riskclass”, “by
scenario”, or “by gender’. When selecting “by sa@ria the curves compares the
prevalence of a given disease for the includedaten When selecting “by riskclass”
the curves are drawn for each risk factor classhef simulated risk factor for one
scenario (The desired scenario can be chosen frempull down menu “scenario”). For
interpretation of these graphs also see page 76. chibice “by gender” shows the
prevalence for males, females and both for oneast®iThe desired scenario can be
chosen from the pull down menu “scenario”).

The pull down menu “diseases” allows choosingdisease to be plotted.

The pull down menu “gender” allows choosing foriethgender (male, female,

or both), when applicable.
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Figure 12: Disease plot screen

Risk factor plots

The tab “risk factor plots” graphs and compares tis& factor prevalence for all
scenarios by risk factor class. A number of otican be changed and combined to
graph and analyze different aspects of the dataveler, not all combinations are
possible. In those cases the affected menus are maaccessible (by graying them
out).

The menu “X-Axis” has two radio buttons: either éat” or “Age”. When
“Year” is selected, the development of risk fagtoevalence over time is shown. When

switching to “Age”, then the age specific prevakens shown. In this case, the pull
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down menu “year” becomes available and the desiradlation year can be chosen for
which the age- specific prevalence should be plotte

The menu “Y-axis” exists twice. The top “Y-axis’emu has two radio buttons:
either “rate” or “number of cases”. When “rate”dBosen, the prevalence is given in
percentage of the total population. When “numbercades” is chosen the absolute
number of cases is plotted. The lower “Y-axis” mdras two radio buttons as well:
Here the choices are “absolute value for scenaopn™difference with reference
scenario”. When “difference with reference scerfailsochosen, the plot calculates and
plots the difference between the selected interoenscenario (in the case of
“Tutorial_3” this is “UK_Prevalence”) and the reégice scenario. This difference is
either the difference in percentage points (whexte’ris chosen) or absolute numbers
(when “number of cases” is chosen).

The pull-down menu “risk class” allows choosing tiesired risk factor class to
be plotted. (In the case of “Tutorial_3” those a&dermal, Overweight, Obese).

The pull-down menu “gender” allows plotting thekrifactor prevalence for one

gender only (*men” or “women”) or both combined ¢th”).
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Figure 13: Riskfactor plot screen

Life expectancy plots

The “Life expectancy plots” tab graphs and compates life expectancy between
scenarios by gender. Several choices can be madtetdhe plot. The pull-down menu
“diseases” allows choosing one of the simulateegaliss, “total disease”, or “none”.
When choosing the option “none”, the bars refletaltlife expectancy. When choosing
a particular disease, the bars are split: thedigbolor represents the expected life years
without disease and darker colors represent theaag life years with the chosen
disease.
The menu “type of life expectancy” has two radigtbns: “cohort” and “period

(Sullivan Method)”. The cohort life expectancy cdates the life expectancy of a cohort
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that would be followed through time. The startisghe starting year of the simulation
and the figure reflects the experience of a cobbserved until every member dies. The
pull-down menu “age” allows choosing for which cahthis is done. The option “at

age: at birth” shows the life expectancy for a ebhmrn in the starting year of the
simulation and followed until everybody dies. Th#tion “at age: 50” would follow the

cohort that is 50 years old at the starting yeathef simulation until everybody dies.
The period life expectancy calculates the life etgecy cross-sectional using the
mortality (and disease) numbers of a given years €Tan be done for any simulation
year by choosing from the pull-down menu “year”. &dhchanging the age, then the

plot shows the further life expectancy.

= ———m
Dynamo Output far simulation: Tutorial u

population Pyramidi disease plofs! riskfactor plots martality/survival plor_sl Write output! change scen 4 i Al
[~ diseaser ——————————— Cross-sectional life expectancy with and without disease (Sullivan Method)

total disease YI 2010, at birth
| years
i type of life expectancy;—— 0 5 10 15 20 2b 30 35 40 45 50 55 60 65 70 75 B0 85
| © cohort
| & period (Sullivan Method) |
[ atage i reference scenan i

1at birth = |

men
yean- i

12010 _I | UK_Prevalence| &7.79 I
~ plot colour: 1
| & color
| € black and white 7147
I | reference scenar

women
UK_Prevalence 7147 .
B healthy Bwith disease
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The option “life-years gained or lost” (only avdila in cohort mode) gives the option to
calculate (weighted) life years gained or lost camegd to the reference scenario. This
can be the years gained or lost by the cohort hhatthe selected age at the start of
simulation and is followed until all have died (fgror this age”), or it can be the sum
of all years gained or lost by the total populatainthe start of simulation that has at

least this age and is follow also until all haveddi

Mortality/survival plots

The tab “Mortality/survival plots” graphs and comgs either the mortality, the
population numbers or survival rates for all scesarA number of options can be
changed and combined to graph and analyze diffegpects of the data. However, not
all combinations are possible. In those cases ffieetad menus are made in-accessible
(by graying them out).

The menu “X-Axis” has two radio buttons: either é€ar” or “Age”. When
“Year” is selected, the development of the riskidagrevalence over time is shown.
When switching to “Age”, then the age specific @ewnce is shown. In this case, the
pull down menu “year” becomes available and thérdésimulation year can be chosen
for which the age- specific prevalence is shown.

The menu “Y-axis” exists twice. The top “Y-axis”emu has two radio buttons:
either “rate” or “number of cases”. When “rate’tisosen, the rate is given in percentage
of the total population. When “number of casesthesen the absolute number of cases
is plotted. The lower “Y-axis” menu has two raduttons as well: Here the choices are

“absolute value for scenario” or “difference wittfeérence scenario”. When “difference
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with reference scenario” is chosen, the plot calasd and plots the difference between
the selected intervention scenario (in the cas@wtorial_3” this is “UK_Prevalence”)
and the reference scenario. This difference ieeithe difference in percentage points
(when “rate” is chosen) or absolute numbers (whemiber of cases” is chosen).

The menu “outcome” has three radio buttons: “nlibyta “population numbers”
or “survival’. When choosing “mortality” the morigl rate is shown, either in
percentage when “rate” is selected or in absoluteber of deaths when “number of
cases” is selected. When “population numbers” lscsed, the number of persons in the
population is shown (no rate is possible). Whenvisal” is selected, the development
of the initial population over time is shown, ettle percentage when “rate” is selected
(with the population of the starting year as basep absolute number of deaths when

“number of cases” is selected.

Write output

Click on the tab “Write output”. On this screen dérdifferent decisions with two
options each can be made. First, you can choosexport the data “per year of
simulation” or “by cohort”. The second option allewchoosing to have the data
“separate for men or women” or “total populatiofmhe third option determines whether
diseases are shown separately (“per disease”)seasks clusters (“per combination of
diseases”) in the exported output. When clicking'write data”, you can choose a file
name and file location where the raw output is davéhe raw output is written in a
special format that can be opened easily using M&IETo do so, right click on the file

in window Explore, and chose “open with” and théose MS Excel.

Change scenario settings
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The “change scenario settings” tab allows adjudiegintervention scenarios even after
the simulation has been run. Four different choicam be made for each of the
interventions scenarios. The success rate of tieevention can be adjusted between 0
and 100 percent. When the success rate is 0 pertemtoutput shown for the
intervention scenario is exactly the same as tifieraece scenario, with 50 percent
success rate the intervention scenario is averag@ebn the intervention scenario
setting and the reference scenario setting. Furtbies, the minimum and maximum age
for which the intervention has been successful lmarthosen and if both or only one
gender is affected.

In the example of “Tutorial_3”, a maximum age of ®@uld mean that the in the
intervention scenario (“UK_Prevalence”) only theopke of 50 and undewould be
switched from the Dutch BMI-prevalence to the UK Bpevalence. Note that the
sliders and buttons on this tab are only preseabh& or more alternative scenarios are

included in the simulation. The tab is empty whealy@ reference scenario is run.

Dynamo Qutput # - L— %
disease plots | riskfactor plats | life expectancy plots | mortality/survival plots] Write output | change scenario settings ] ]
Scenario: Succes rate: Minimum Age: Maximum Age: Target gender:
UK_Prevalence 4] v 1000 4 o 4] +[[95 footh  ~

Figure 14: Change scenario settings Tab in outputseen (detail)

44



DYNAMO-HIA User Guide Version 1.2

Inspecting the model parameters

The DYNAMO model uses the input data to calculasrameters (like disease
incidences in those with a relative risk of 1 (baseincidence) or the mortality that can
be attributed to a particular disease). When ruprniire model, these parameters are
stored in a directory “parameters” above the “rsSudirectory. After running the
model, the value of these parameters can be iresheby opening the directory and

right clicking on the name of the parameter fil@ avants to inspect.

B ' DYNAMO-HIA Version 1.1, Release date: 201000420, build 1170. —

File Help

=] E|E| Tutorial_Data
= E|E| Reference_Data
Ef] Diseases
Ef] Populations
E|E| Risk_Factors
= E|E| Simulations
E|E| Tutarial_1
E|E| Tutorial_2
= E|E| Tutonal_3
B’E'—_| configuration
|E—|E| modelconfiguration
= E|E| parameters
i) attributablefort_0_0_IHD
tE] attributableMeort_0_1_5t View attributable mortalities
¢l attributableMort_0_2_Diabete
E:F—'—_l attributablefert 1 0_Lung_Cancer

Figure 15: Selecting a parameter file for inspectio (detail)

In some situations, the other mortality that wil bised in the model could not be made
exactly equal to the difference of the total maiyabnd disease-related mortality as
given by the user to the model. In this situatidiiea“otherMortData.csv” is written to

the “parameters” directory. This file can not bersé this view, but can be opened with
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for instance excel. After opening this file withoek, use date filter - autofilter to
activate the autofilter. Then, after choosing ae agd a sex group in the filter box, and
selecting columns C to G, the chart wizard can dexlyoption XY(scatter)) to plot the

data for a particular age and sex combination (&di6). Data included in this file are:

- Risk factor: depending on the type of risk facteed, this is category number
of the risk category (categorical risk factor), tredue of the continuous risk
factor (continuous risk factor), or the duratioorfgound risk-factor). For the
compound risk factor the value zero is assigneltoon-duration categories

- otherMort: the difference between the total mdytas specified by the user,
and the disease related mortality

- otherMortfitted: other cause mortality used by IR&NAMO-model

- diseaseMort: disease related mortality (from thecsjed by the user in the
excess mortality file) used by the DYNAMO model

- totalMort: total mortality as specified by the user

When the effect of other mortality counter-acts #ifect of disease-related mortality,
the effects on overall mortality are unpredictalttehis happens for more than a few
age-groups, we advice not to include a relatig& on mortality in the model. For
continuous and compound risk factors see also p&g§iesd 79 respectively for further

interpretation.
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Figure 16: Inspecting the other cause mortality assed by the model in Excel

a7




DYNAMO-HIA User Guide Version 1.2

Entering Data

This chapter gives detailed description on howrtteereference data.

DYNAMO-HIA needs two kinds of inputs from the useReference Dataand
Simulations The Reference Dataonsists of data oDiseasesPopulations and Risk
Factors Data can be entered and manipulated in sevefi@reht ways. The exact
procedure depends on the data at hand. Differeetdes, population, or risk factors can
be specified or the same diseases, populatiorslofactors can be specified in (slightly)
different ways, such as discrete or continuousndedn of the same risk factor. The
input for Simulationsconfigures the desired scenario and initiatessthiilation run. In
this menu the user chooses the population, the fastor and the diseases to be

simulated.

Navigating the Data Tree

This section gives an overview of the mechanicggating the data tree and how to
access a certain section of the input data. It migé skipped by more experienced

users.

The data-tree is the main interface to input, omgnand track the data that are being
used in DYNAMO-HIA.

The data-tree is being set up in the chosen wordlirectory and consists of two main
folders:Reference DatandSimulations In the folderReference Dataall the input data
needed to run a simulation is being stored. Infthger Simulationsthe configuration

files for the different simulation and the resuitisimulation results are being stored.
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Within the directoryReference Datathree sub-directories exiddisease Populations

andRisk_Factors

When left-clicking on a node with a plus sign rigmext to a directory name, the
directory tree expands: The node changes now frgstus sign to a minus sign and
further directories are listed. In Figure 17an eghams given: First, only the folders
Reference Dataand Simulationsare visible. When left-clicking on the nod next to
Reference Datathe view expands. Now, the directoriBssease Populations and

Risk_Factordecome visible.

When, for example, left-clicking on the node nexttie directoryDiseaseit expands as
well and further sub-directories (when already &xgy become visible. In the case that
the user wishes to create a new disease that sheulttluded in the simulation, a new
directory has to be created. The new disease wiltheated by right-clicking on the
directory Disease A context menu with the single optidtew Diseasewill pop up.
When left-clicking on the optiolNew Diseasea naming window will appear. In this
window a name for the new disease can be assigesl dppendix B for advice on
naming). When pressing tl@K-Button the sub-directories needed to store the data for
a disease are created. Those sub-directories beewsibee when left-clicking on the

nod right next to the chosen disease name.

The procedure is the same for the directadfepulationsandRisk_FactorsWith a left-

click on the nod the view is expanded and furthezatiories — when already created —

become visible. With a right-click on the directargme a context menu pops up to
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allow the creation of new diseases, populationsis&rfactors, respectively. Similarly, a

new simulation can be specified by right-clickingtbe directory nam8imulations

Il DYNAMO-HIA release 1.09 20090701 -
File  Help

=R

=100
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Il DYNAMO-HIA release 1.09 20090701 i =10 ﬁl

Filz Help
=1-HE DATA. DYNAMO:
=]

erence_Data
&rﬂ Diseases
EE_] Cancerbreast
- Elﬂ CancerCol
E]EEJ CancerEso
IFILI CancerLung
(28 EiEl CancerOral
&1 copp
iE—IEI Diabetes
=-E5 D
- Strake
] E Populations
- -EE Risk_Factors
- simulations

L Name

Figure 17: Data Tree Navigation Example: Data Treewith all directories collapsed (left panel),

Data Tree with the directory Disease expanded (rigtpanel)
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Il DYNAMO-HIA release 1.09 20090701 = Dlﬁl
Filz Help
=5 paTa_DymaMO
HEE Reference_Data

&k

CancerCol
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ZancerLung

] Populations

[H- EE Risk_Factors

EEIEI Simulations
[ Mame

Il DYNAMO-HIA release 1.09 20030701 i . - D[ﬂ
File  Help
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IL—IEl CancerBreast
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Cancel

Figure 18: Data Tree: Example of creating a new desase directory
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Data Tree showing the context menu that appeahd dlicking on the directory Diseases (left panel),

Data Tree showing the naming menu for a new dis@gag# panel)

General Mechanics of Data Entry and Manipulating

For entering data into DYNAMO-HIA three differenays exist:
1. Entering by hand into the respective data window
2. Using the import function

3. Copying a file into the working directory

We outline here the general mechanics and destiréb@liosyncrasies of the respective

data windows below.

Entering by hand

For entering the data by hand, open the resped@a window (e.gOverall DALY
weightg. Enter the desired number in the appropriatel fieé. by age and sex. To save
the results press thBavebutton at the bottom. This can be done repeatediye
entering a large amount of data to ensure that miates going to be lost in case of a
malfunction of the computer (e.g. an electricitadi-out). When finished with entering
data, theSave and Closbutton closes the window while automatically sgvihe data.
The Closebutton closes the data window without (!) savihg tata. DYNAMO-HIA
verifies while entering and saving the data whetherentered figure is consistent with
the required input, e.g. not negative when a pritibals required and so on, and gives a
warning message. This, however, does not safe doarentering wrong data; it only

assists in finding errors.
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Using Excel templates and the import function

Together with DYNAMO-HIA, Excel templates are awdile. Those exist for the
different data types needed for DYNAMO-HIA and daa used for storage outside of
DYNAMO-HIA. The advantage of storing in Excel files easy checking of the data by
making graphs or taking sums. The excel files danteacros that export the content of
a given Excel file (e.g. overall DALY weights) inem XML-file. These XML-files can
be easily imported into DYNAMO-HIA.

If DYNAMO-HIA has been installed using the installgéhe excel notebooks containing
these macros can be opened from the start menu ADYHIA - Macro). Otherwise

they can be downloaded fromww.dynamo-hia.euThe working of the Excel macros is

explained on the first sheet of each excel notebtothe help text of each DYNAMO-
HIA reference data screen (on the right side ofgstreen) it is indicated which Excel

notebook is needed to produce a dataset needédhbycreen.

Importing net transition rate files from the parameter directory

If net transitions are asked from the model, the inpetdibes not contain data, only the message
net transitions should be usethese will always be the net transitions of theemefice scenaris
However, when running the model, it makes a netsiteons matrix for the simulation module, a
stores this as an XML file in the parameters dopctunder the simulation. For categorical (i
compound) risk factors, this XML file has the safoemat as a user specified transition matrjx
Therefore it is possible to import these files asrispecified transition matrixes.

For instance, if you would want an alternative secento use transitions that are the net transtiof
the prevalence rates of this alternative scenaio, can do so by first runnindnis scenario as
reference scenario, and then (after the model hay use the import functioto import these ne

transition ratefrom the paramet-directorv
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When the macro in Excel has been used to creaxdtnfile, go to the respective data
window in DYNAMO-HIA. Then press the Import buttofihe file explorer opens.
Choose the XML-file to be imported and open it. Tdega will appear in the data
window and the data window can be closed usingStnee and Closbutton. When the
XML file does not conform to the required data speation for the respective data
window (e.g. the mortality rate template was used dverall DALY weights are

required), an error message will appear.

Copying files into the working directory

This approach is only recommended for experienced users.

DYNAMO-HIA stores the data using a fixed direct@tyucture containing XML-files.
When the XML-file conforms to the specification tfe respective directory, it is
accessible by DYNAMO-HIA. Hence, one can just cagogh a XML-file or a whole
directory containing several sub-directories witte trespective XML-files into the
working directory. However, this may lead to sesiguistakes destroying the required

file structures. Therefore we strongly recommenidgithe import option.
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Overall DALY Weights

Fedil

Save | Save and close I Close | ]

Figure 19: Example of data entering window

~Help
Window
| Population: Batavia DALY (disability adjusted life vears) are
measures of disease severity: 0 means no
impairment through disease, a value of
100 means a health stake as worse as
Age Male Female = death,
Owerall DALY-weights are needed as just
- el providing disease specific DALY weights
1 2.086913 © 1.889627 would lead ko underestimation as only a
2 2151613  1.970683 limited number of diseases that cause
disabilities are modeled,
3 2218273 | 2,055143 Impork-ready xml-files For this window can
4 Z.ZBE949  Z2.143143 be created using the "Owverall daly weights"
S 2357654 2.234778 worksheet in the Excel-file
: : "Populations, xls",
=] 2430287 2.330026
7 2504718 2.4258832
g 2.580794  2.531111 o
9 26558344 263675
10 2737171 2745604
11 2817059  2.857493
12 2897764 2972202 —Field
13 2979021  3.089478 In this help-panel help is shown about the
14 3.060539 3,209026 items within this screen,
15 3.14200z | 3.33051 ‘fou can access the help by hovering the
16 3.22307 3.45355 mouse over an ibemn of selecking it (not 2
good idea for buttons),
- ey SRR The help Found by hovering has
18 3.382547 = 3.702564 precedence over the selection help,
19 346016 3827558
20 353579z 395215
21 3608997 | 4.075744
22 3679313 4197702
23 3746265 | 4.317349
24  3.809371  4.433976
25 386814 4. 546545
26 3.922082 | 4.655193
27 3970992  4.758526
28 4015536 4.857230 hd|
dmport!]  Save Save and chose | Close |
17 0.0 0.0
18 0.0 0.0
19 T
20 0.0 0.0
24 0.0 0.0
22 0.0 0.0
23 s T
24 0.0 00
25 0.0 0o
26 0.0 0.0
27 00 00
0.0 0.0

Example of data window (here: Overall DALY) (upppemel)

Saving button data window highlighted (here: OMdB#LY) (lower panel)
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Specification of reference and intervention scenari 0’s

The most important aspect of running health impeaitulation, is to specify the
reference and intervention scenario. The challengart is that, as DYNAMO-HIA is a
dynamic model, one needs to specify not only tireenit simulation, but also what will
happen with exposure in the future. The latter &hdwe given to the program in the

form of “transition rates”.

In DYNAMO there are three options to specify thaufe transitions:

1. User-specified transitions: the user provides dataransitions between the risk
factors categories (e.g. smoking start probalsliied quit probabilities rates, or
on trend for continuous exposure (e.g. increasegan BMI of 0.02 for each age
year).

2. Net transitions: The user assumes that the agefispgrevalence of exposure in
the population will remain the same (thus prevatehy age and sex does not
change). This approach is very similar to the dgeedod life expectancy, where
for a newborn the currently observed age-specifictatity pattern is assumed to
remain valid. This approach ignores any cohortot$te This approach is named
“net transitions” in DYNAMO-HIA, because DYNAMO dees the minimum
transitions that are needed to keep the age-spgxivalence unchanged in the
future. DYNAMO can only calculate net-transitiors the reference scenario.
In the case net transitions are also specifieclternative scenarios, DYNAMO
uses the net transition rates calculated from ttevgbence of the reference

scenario also for the alternative scenario. In otherds, it assumes that the
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future dynamics of the risk factor remain the sanvée also describe on (see
page 55) how to make net transition rates for ¢éfierence scenario.

Zero-transitions: Persons are assumed keep thesepgpdin the baseline year
throughout their life until they die. Hence, persdmving a normal weight at
baseline keep that during the entire period orluh#@y die. This approach is
named “zero transitions” in DYNAMO, as there aretransition between risk

factor categories or changes in mean BMI in therutvhen persons age.

To specify what is expected in risk factor exposdve to the policy or intervention

(=intervention scenario), the user can changedhewing as compared to the reference

scenario:

1.

Change the baseline exposure, that is the prevalates at the start of the
simulation
Change the future transitions

Change both baseline exposure and transition.

It is important to realize that, due to dynamic da&br, generally in the long run other

prevalence rates are realized that that where gatebaseline. In the long run, the

prevalence rates will revert to a kind of “steadgtes’ that is determined only by the

transition rates. So if the same transition ratesuaed for two scenarios, in the long run

the prevalence rates will become the same. An é¢ixeejs when net transitions are

used: Net transitions do not exhibit this type ghamic behavior (see {Kassteele J,

#3187}
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Running DYNAMO in batch-mode

It is also possible to run multiple simulations aafeer the other outside the graphical
Dynamo-HIA software (under Microsoft Windows), that in batch mode. This can be
done by starting a batch job from the windows comanigne as described below. It can

only be used to run Dynamo-HIA from other applioas.

To do so, one must first prepare a work directanytie simulations, that is a directory
containing a reference directory with data, andnaukation directory containing the
multiple simulations to be run (Figure 20). Sinbe simulation run is identical to the
run initiated from the Dynamo-HIA graphical useteriace, the simulations can be

tested from the graphical userinterface beforetehbaun is attempted.
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Figure 20: A work directory has to be prepared cordiining the simulations to be run

Now use a plain text editor (notepad, vi ...) to teemtext file containing the names of

the simulations to be run (Figure 21).

! simulationnames - Notepad

File Edit Format Yiew Help

=10l x|

simuTations
testCompound
TestContinue

K

Figure 21: Example of a text file containing the ames of the simulations that should be run in

batch-mode
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This file must be placed in the base-directoryhatgame level as the “Reference-Data”

and “Simulations” directories (Figure 22). Multidiees can be created there.

&% D\ DynamoHIA_testspaces’TestData

File- Edit View Favorites  Tools  Help

=10l ]
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I
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B apps
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{7 20100105 _Release
data_v1.10RC1 20051001
ErmptyDataset
() GEminiz0090924
Metherlands_scmeeting
ReadOnlyTestCopyWILMA-Raotterdam
Release20090303_kopieYan
temp
i) TestData

{3 v1.10_20090803

i v1.10R(C1.5_20091002
) WILMA-Rotterdam

) workspace

H-17) eclipse

-0) edipse3Sterp

i) eclipse322_met_jem

07 edlipse34l

4| |

[+

e

S

) v1.1.Mono_20091009 =

-
4 4 |

|JReference_Data

File Falder
File Folder
1KE File

12{17/2009 4:2
12{17 /2009 4:2
1J6(20102:10F

IS objects (Disk free space: 28,8 GB)

39 bytes

| j Iy Computer

| =
4

Figure 22: Place of the text file containing the nmes of the simulations that should be run

Now open a command line window. To do so, firsticthe Windows Start menu

(located at the very lower-left corner of your cartey’'s desktop) and select "Run...".

Then if you are using Windows XP or Vista or WindoW type cmd into the Run box

and click "OK". You could also type cmd.exe.

Otherwise, if you are using an older version of tdws, type command into the Run

box and click "OK". You could also type command.effggure 23)
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Run

Open:

Type the name of a program, folder, document, or
Internet resource, and Windows will open it for vou,

crd v

[ [o]'4 H Cancel H Browse. .. ]

Run

3

Dpen:

i E

Type the name of a program, folder, document, or Internet
resource, and Windows will open it for pou,

Icommand j
ak. I Cancel | Browse. .. |

Figure 23: How to open a command window

Now find to the “eclipse” directory inside the ceint release (with standard installation

this is in the “C:\Program Files\RIVM\DYNAMO-HIA\ pnamo-HIA Application”)

directory. You have to make this directory the teat" directory, which you can do by

using the cd command ("cd" is short for "changedaory”). With the standard

installation you do so by typing:

cd c:\programfiles\RIVM\Dynamo-Hia\Dynamo-HIA Apphtion\eclipse

63



DYNAMO-HIA User Guide Version 1.2

¢ Command Prompt

C:wdynamosreleasesswini2 .win32 . xBh~eclipse>

Figure 24: Command window, with the eclipse directty as the current directory

Then enter “runbatch “ plus the path to file we mathove.

¢ Command Prompt

C:ndynamosreleasesswind2 .win32 . xB6~eclipse>runbhatch D:sDynamoHIA_testspacessTest
Datassimulationnames l

Figure 25: Entering the command running DYNAMO-HIA in batch mode

Press <Enter> and the simulations will be run. Qugb each simulation will be written
to the file “batchout.csv” in the results directafythe simulation. This is a csv file
using ; as separator. Also an results.obj will lz@e) which can later be inspected with

the graphical user interface.
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Simulation Methodology

]We briefly summarize the simulation methodologyolae while this methodology is
described in detail in the document “Detailed dggian of DYNAMO-HIA
calculations” which is also included in the insasibn package. The simulation
methodology is also described in two papers, whigte submitted for publication
when finalizing this manuscript. Below we firsigian intuitive explanation of the core
methodology within  DYNAMO-HIA, and a series of figs illustration the
methodology and that we think are helpful to gawreninsight. Second we will discuss
in more detaill some of the consequences of our hmgdeapproach, addressing

specifically the consequences of several choicatsaite open to the user.

Model Core

DYNAMO-HIA is Markov-type model based on a multatt model (MSM). The
change of the current state depends only on prebamnacteristics (i.e. age, sex, risk-
factor status, and health status). The MSM is impgleted as partial micro-simulation
combining a stochastic micro-simulation to projesk-factor behavior with a
deterministic macro approach for the diseasediféet In the micro simulation module a
large number of distinctive risk-factor biographae simulated: Given the age and sex-
specific transition probabilities between risk-facstates, the risk-factor status of each
simulated individual is updated in annual incrersdsee Figure 26 for details). In the
macro module, as many disease life tables as #nerask-factor biographies are
constructed. These disease life tables are alaledount for competing risks and
multiple morbidity. The exact configuration of tsease life tables, i.e. the number

and kind of diseases, can be specified by the(sseError! Reference source not

65



DYNAMO-HIA User Guide Version 1.2

found. for details). For every risk-factor biography, prebability of disease incidence
and mortality over time is calculated, accountiogthe current age, risk-factor and
disease status (séeror! Reference source not found for details). These biography-
specific life tables are calculated for every cohiog. all individuals that are born in the
same calendar year. For example, for a cohortwboens first the risk-factor
biographies are projected and then disease lifesare calculated. Older cohorts, i.e.
born before the first simulation year, start outihg the disease prevalence specified in
the input data, which is then similarly updatedptation values are obtained by
aggregating the individual biography/diseasestéifdes: either across cohorts at a given
simulation time point to obtain period measurealong cohorts to obtain cohort

specific measures (see

Cohort born 1 year after start of simulation

Individual Risk Factor Biographies

Starting Age: 0

>
Q
[}

uonenwis Jo pels
T31JE Jeak | uIoq HoYoo o)

aARadsiad HOYoD
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for details). The split into a micro and a macrodule is done purely for computational

convenience and micro and macro-simulations yistdsame result when used with the
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same data. However, time and memory requirementsgro simulations rise
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exponentially when the number of simulated stateseases and a micro simulation —
unlike a customary multi-state life table — doesneguire the a priori specification of

all theoretically possible combinations of diseasgsfactor states, but only those states
that are actually occupied. But for simulating ravents — such as lung cancer at young
ages —micro simulations require the simulation lafrge number of individuals,

offsetting the savings in time and memory requiretsi.e

The epidemiological model uses relative risks Bk-factor class, i.e. incidence in
exposed risk-factor classes is a multiple of thogdience of the non-exposed. The total
mortality, i.e. population level mortality by agedasex, is being decomposed in the
mortality due to the diseases included in the maddlother cause mortality. This
decomposition assumes additive mortality: the twtaitality rate in the population is
explained as the sum of the mortality rate of titduded diseases and other-cause
mortality, i.e. mortality from all causes/diseatigst are not explicitly included in the

model.

DYNAMO-HIA simulates the effect of a single riskctar on a population without
migration. However, the categorical risk-factor ¢enused to partition the population in
up to ten distinctive categories. For example, pupattion could be partitioned along a
risk-factor — say, non-smokers and smokers — alth-®Tonomic status — say, with
college education and without college educatiowjritain total four different groups.
This could be used to assess a policy which is kntmnbe more successful for people
with certain socio-economic status. The possibitifypartitioning the population can
also be used to quantify the effect of an enviromaehazard. In this case, for example,
the population is partitioned according to theioxpmity to the hazard source — say,

noise exposure or air pollution due to a new airpath 5% of the total population
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living less than 5km from the hazard source , 5%0%0 living less than 10km and so
on. This requires of course sufficient insight imthich part of the population is affected
and knowledge of the relative risks of the modedeghosure level on the included
diseases and total mortality.

A category may also stand for a combination of knavwgk-factors: For example,
smoking status and BMI — smoking/non-smoking andmab weight / overweight /
obese — could be modeled by partitioning the pdmurdanto six distinctive risk-factor
categories. However, it requires knowledge aboatréative risk of the combined risk-
factor class — say, relative risk of being obes® aasmoker on the included diseases and

total mortality.
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Figures illustrating the DYNAMO-HIA methodology

risk-factor Age

biography X x+1 X+2 x+3 X+4
1 —> N —» P —> p —» 0
2 o —r o —» p —P> N — N
3 P —> P —» N —®> N —F N
4 N O —P N —» p —» o —» 0
5 N —> N —» P —> 0o —» 0
6 P —® p —» p —> p —» p
7 N P —» P —» p —» p
8 N —P p —% @ =¥ 45 —* p
9 N —™ N —» N —P® N — N
10 N P p —» p P> N — N

N= Nomal Weight, P=Overweight, O= Obese

Figure 26. Example of risk-factor biographies for a risk facta with three categories.

DYNAMO-HIA simulates individuals and projects theisk-factor biographies. In
annual increments the risk-factor status is beipglated, given age- and sex-specific
transition risks. The age- and sex-specific risttda status determines the relative risk
of a person to contract a disease or to die. DYNAM@A allows one risk-factor per
scenario. This risk-factor can be either categori¢ap to ten categories), duration
dependent (up to ten categories of which one istthir dependent, i.e. the risk on
disease in this category depends on how long aoperls in the category), or a
continuous distribution (normal or log-normal, se by entering mean, standard
deviation, and, in the case of the log-normal, skesg).
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Figure 27: Stylized structure of disease life table

The disease life tables contain diseases clusiEash disease cluster consists of one or
more diseases. Within disease clusters, intermedisteases - that increase the risk of
getting another disease - can be specified (e.gingadiabetes increases the risk of
getting IHD). All diseases are chronic diseases, excess mortality depends on age and
sex and not on time since onset of disease. Howawetely fatal and/or cured fraction
can be specified for diseases. The disease lifee tabsumes independence between
disease clusters. The user can freely specifyataive risks from risk-factor to disease,

O>»mOoO

from risk-factor to death, and from intermediatsalise to other diseases.
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RR®oeneign= Relative Risk for other cause

Hoc=Other Cause Mortality, i.e. non- RRoveneign=Relative Risk for incidence given mortality given oveweight compared with
wo=Incidence from Healthy to Diseased diseases and relative risk of one overweight compared with normal weight nor!)ncal weight i _
minus Remission when specified) Mew=Excess Mortality, i.e. mortality due to RRosese=Relative Risk for incidence given obesity RR Obese™ Relative Risk for other cause
¢ P diseases state compared with normal weight mortality given Obesity compared with

normal weight

Figure 28: Stylized cohort life tables (with only @e disease, three different biographies, and five
time steps)

For every risk-factor biography, a disease lifel&als constructed. Diseases incidence,
l.e. transition from healthy to a disease, equdls baseline incidence, i.e. incidence
when in a risk-factor class with a relative risk afe for the specific age- and sex-
category, times the relative risk due to the givisk-factor and diseases status (in the
case of an intermediate disease). The transitiomfhealthy to dead equals the baseline
other-cause mortality of the healthy, i.e. age- ar&-specific total mortality rate minus
the excess mortality rate of the diseases includdbe disease life table, multiplied by
the relative risk due to the given risk-factor atton other cause mortality. The
transition from diseased to dead equals the surmmefexcess mortality of the disease
(given each and sex) and the baseline other caustalty of the healthy, multiplied by
the relative risk in the given risk-factor staté&mission is not explicitly modeled, but
for diseases with cured fraction the excess maytad zero in a “cured”, i.e. user-
specified, fraction. Partly acutely fatal diseases, diseases with very high mortality
immediately after contracting the disease whiletfmse who survive this critical period
the excess mortality only depends on age and sexnadeled by specifying the fraction
of the incidence cases that die immediately.
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Cohort born 1 year after start of simulation
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Figure 29: Schematic overview of the dimension of multi-cohort, multistate-life table

Each plane is a distinct cohort with varying stagiages for cohorts already existing at
the starting year of the simulation and startingeazero for cohorts born during the
simulation run. The cohort life tables, consistiafythe set of individual risk-factor

biographies, follow every already existing birthhoot until the cohort reaches 105
years of age. In addition, every year of the sirtiafaa cohort of newborns is created
and — after simulating individual risk-factor bicghies for them — is followed through
the appropriate disease life tables as well. THisves collecting health data for each
cohort according to their risk-factor status (longidinal) or the health status of the
population by age, sex, and risk-factor status bgheyear of the simulation (cross-

sectional).

Important Notes on using the model

The DYNAMO-model carries out rather complex caltiolas. Not all details of these

calculations are obvious from the users interfan®] consequences of some of the
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choices that users can make are not always intuiBelow we highlight some issues

that users should be aware of.

Negative other cause mortality

The total mortality (as given in the populationaan DYNAMO is split into “disease
related mortality”, that is the mortality due toyaof the diseases that are in the model,
and “other cause mortality”. The magnitude of theedse related mortality is mainly
driven by the prevalence of disease (if there aoeenpersons with lung cancer, more
will die because of lung cancer), by the excesgality and by the fatal fractions of the
disease. With many diseases in the model, havigig pievalence rates as well as high
mortality, it is possible that the sum of the dseaelated mortality at a particular age
exceeds the total mortality at this age. In thisecdine model will not run, but will ask

you to revise the data.

When you specify in DYNAMO a relative risk on dedtin your risk factor, DYNAMO
will attempt to make the total mortality at baselifF start of simulation in the reference
scenario) in each risk factor class equal to the¢rgby that relative risk on total
mortality.

This is done by first calculating how high the tatzortality in the risk class will be,
given this relative risk and the overall mortalitgte in the population. Next this is
compared to the mortality that is due to the ddferdiseases in the model. In a risk
factor class with a higher incidence of for ins&meng cancer, the prevalence of lung
cancer at baseline will also be higher, and thugatty from lung cancer will also be
higher. So disease-related mortality will be higherisk factor classes with a higher
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risk on disease. After summing the disease-relatedality in each risk factor class, the
gap between the total disease-related mortalitythedotal mortality as calculated from
the relative risks on death is taken to be theéottause mortality”.

This other cause mortality will differ for each kidactor class, and can become
negative. In that case it is made zero, while siamdously the other mortality in other
risk factor classes is decreased in order to rekearcorrect overall population mortality.
If other mortality has to be made equal to zeroniore than 30% of the population, a
warning is given. In all cases, the estimated ntidgs (disease-related and other cause
mortality) are written to the “othermort.csv” file the parameter directory, so that they
can be inspected by the user. This is especialbprtant for continuous and compound
risk factors, where a parametric function is fittedthe other mortality before using it

(see page 78 and 79).

It is important to note that in cases were thetirdarisk on death calculated from the
disease information is higher than the relativk ois death as given directly by the user,
the algorithm in DYNAMO lowers the other cause mbty in this risk factor class. In
other words, it tries to compensate the too higleake-related mortality by a lower
other cause mortality (compared to other groups)y @hen this is no longer possible
(because other cause mortality in this class eadly made 0), the relative risk on death
will depart from relative risk on death as giventbg user.

This can have counter-intuitive effects when rugnéegenarios. This is due to the fact
that the dynamics of disease-related mortality lmver than that of other cause
mortality, as for disease-related mortality to st@pe required: getting the disease and
dying from it. This effect takes more time to degethan mortality from the one step

process of dying from other cause mortality. Werdfee advise caution with
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simulations that have negative other mortality wags. Also, such warnings indicate
that the relative risks on total mortality is aligacovered by the diseases in the model,
and thus might be superfluous, so that a modeldbas not contain a relative risk on
death might be preferred.

A good check in case of these warnings is to rensimulations also without a relative

risk on death, and see whether conclusions rerhaisame.

Using continuous risk factors

When using continuous risk factors, the progranurags that the prevalence data have
been smoothed over age. This is especially crdorathe standard deviation, as the
program increase the variance of the risk fact@r ¢nne when the standard deviation is
increasing with age, but is not able to handle ekging variance of risk factor in a
similar way. When data are not smoothed, this mehat the changes between years
are too large, and as all negative changes argddnthere will be considerable bias.
Although this would not directly influence the aage risk factor value, the exponential
relations between risk factor value and diseaselemce and other cause mortality will

make that it does influence disease incidence aorthiity.

Interpreting graphs of disease prevalence by risk f  actor level over
time
The basis of the DYNAMO model it that in each secemat time 0 (the starting year)

either the risk factor prevalence, or the risk dadtansition rates, or both are changed

compared to the reference scenario. From that mbargnncidence rates and mortality
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rates will be based on the new risk factor levBisease prevalence, however, is a stock
variable: it is the result of past incidences. Tisans that at the start of follow-up, the
disease prevalence in all scenarios will be equaéhat the reference scenario, and that
over the course of time the prevalence will dive@gethe number of new cases will be
determined by the new risk factor status of subjacthe new scenario situation.

The consequence of this is that graphs of disegseisk factor level will show
differences in disease prevalence rates betweemasgs: As an example, take a
scenario that changes part of the smokers intodosmokers. In that case, the former
smokers in this scenario will be a mixed of sulgdbiat were already former smokers,
and of smokers that under the scenario were changeébrmer smoker. The latter will
at time O still have the same disease prevalencenafkers, and so the disease
prevalence in this mixed group will be higher thhat of former smokers. In contrast,
the former smokers in the reference scenario Mlilhave the disease prevalence of
former smokers. The result is that former smoketbe alternative scenario will have
a higher disease prevalence than former smokéheireference scenario.

The only exception to this rule are newborns: Newboare given directly the

prevalence of the alternative scenario.

Selective mortality and calculating net transition rates.

When net transition rates are calculated, the proguses the relative risks on death to
take account of the effects selective mortalitye&es/e mortality implies that those with
high exposure to an adverse risk factor die sodman those with lower exposure.
Therefore the prevalence of such a high exposutadarpopulation will diminish with

age, also without any transitions between riskdiaclasses taking place. This effect can
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be taken into account by using the relative risksdeath to calculate the amount of
selection.

This implies that when no relative risk on death sjgecified in the simulation
configuration screen, net transition rates areutaled without taking selective mortality

into account.

Relative risks on death equal to 1 versus no relat  ive risk on death

With relative risks for diseases, not specifyingetative risk on this disease (on the
relative risk tab of the model configuration screanplies that these relative risks are
assumed to be 1. A relative risk of 1 implies tllagere is no effect of the risk factor on
the incidence of this disease, that is, the in@des the same in all risk factor groups.
Specifying a relative risk of 1 therefore will githke same result as not specifying a
relative risk.

The same, however, is not true for relative riskle@th. When a relative risk of death of
1 is specified, the relative risk for other causertality in the model is calculated in
such a way that no overall effect of the risk faco initial total mortality is seen. Initial
total mortality is the total mortality at the staftthe reference simulation. So if there are
diseases in the model which increase mortality.gn leigher exposure groups, the other
cause mortality in these groups will be loweredonder to produce the same total
mortality in both groups. A relative risk of 1 thissces a calculation of relative risks for
other causenortality that compensate any mortality effectsligkases.

When no relative risk on death is specified, tHatnee risk on_othemortality is made

1, thus not the relative risk on total mortalithi¥ means that if there are diseases in the

model which increase mortality in e.g. higher expesgroups, the total mortality in
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these groups will also be higher. All exposure gobave the same other mortality, so

differences in total mortality are driven by di#eices in the prevalence of disease.

Relative risks on death and continuous risk factors

Apart from the effect on nett transitions, relativgks on death are used to estimate a
relative risk on other cause mortality. For categpdrrisk factors this can usually be
done exactly. The exception is when total mortadygiven to the program is so close
to the sum of all mortality related to diseasesdads given to the program) that the
other cause mortality (the difference between totairtality and disease related
mortality) becomes negative in some risk groups.

For continuous risk factors, first other mortal$ycalculated for a large range of values
of the continuous risk factor. Second an exponkfutrection is fitted, giving other cause
mortality as a exponential function of risk factewvel. The relative risks on death
determine how quickly total mortality rises withski factor level. This is also an
exponential function. In practice it can happert ttiaease related mortality increases
more quickly with risk factor level than total mality. In that case other cause mortality
(the difference between the two) will decrease wistk factor level. That can give
strange results in simulations, where a decreasedaleterious risk factor can lead to
more mortality. This is an artifact of the assumexponential relationship. For
continuous risk factors we therefore advise eiti@rto include relative risks on death,
or to check in the parameterfile “relative relaiigk OtherMort” whether the relative
risks are (mostly) in the expected direction.

A similar effect can also occur for compound rigktbrs, but as the effect of forcing a
particular shape on the relation between duratioexposure and other mortality are
limited to those in the “duration class”, effectsl e less severe.
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Other cause mortality and compound risk factors

For compound risk factors, the relative risks_oheotcause mortalityn the duration

class are fitted assuming an exponential declitetisg at “RRbegin”, and decline

towards “RRend”. RRbegin and RRend are derivechfitly depending on the values
of the RRbegin and RRend that are given by the fas¢otal mortality

When the user specifies an RRbegin_for total mibytdhat is equal to the relative risk in

a “non-duration” class of the risk factor, RRbeginother cause mortalitis also made

equal to the relative risk of other cause mortahtyhat same class. Similarly, when the

user specifies an RRend for total mortalityt is equal to the relative risk in a “non-

duration” class of the risk factor, RRend_of othause mortalitys also made equal to

the relative risk of _other cause mortality that same class. Only when it proves

impossible to fit the required curve, these restms are dropped.

After fitting this relative risk curve, the otheromality figures are calibrated so that the
average mortality in the initial reference popuatiis equal to the total mortality
specified by the user. If the fitted values forasticause mortality in the duration class
are very from the values that they were fittedtbrg also changes the mortality in “non-
duration” classes, sometimes importantly so.

The user therefore is advised to check the fittih@érocause mortality, as written to the
file otherMortData.csv (see page 45). One possbletion for improving the fit of the
other cause mortality is to lift the restrictions BRbegin or RRend. This can be done
by changing the input RRbegin and/or RRend givendtal mortalitya little bit, so that

they are not exactly the same as the relative galen for one of the other classes.
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Appendices

Appendix A. System Requirements

The system on which the DYNAMO-HIA application iigg to be installed is

restricted to the minimum requirements describdadvine

In the table below the minimum system requireméntsnstallation of the DYNAMO-

HIA application on a Windows system are described.

Item Minimum Requirements

Operating System: XP (WithNET Franework 3.5 SP1
installed)

Computer Processor: 2,2 Ghz AMD Athlon 64 X2 Dualr&

or better (e.g. Intel)

Computer Memory: 1,00 GB of RAM

Screen Resolution: 1024x768
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Appendix B: Recommended Naming Conventions

DYNAMO allows storing and using a large number itdd in a single work directory,
such as several different incidence files for thme disease. This might occur when
having several different populations in the wortediory or different incidence data for
the same disease to, say, conduct a sensitivilyasaTlhe xml files within DYNAMO,
however, do not carry any additional informatioroacontent and origin beyond the
name of the file. Hence, we suggest a naming scHemihe created xml-files which
could be used within DYNAMO. This naming scheme nst necessary to use
DYNAMO and every user is welcome to adjust the safi¢o his own needs or devise a
completely new one for his use.

This naming scheme classifies the data first bynttguand then in the three
groups of reference data: population, disease, faskor and in addition the group
relative risk, which is assumed to be the samallocountries/regions. Next the actual
name is given (either risk factor name or diseas®a), in the case of risk factors one
should consider to include information on the measent level as one, say, could
model BMI with 3 categories or 5 or even more. Fjnthe characteristics should be
included. This naming scheme allows for a distiecthaming of each file and allows

ordering them in a file browser in such a way tleddited data are next to each other.
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Table 1: Suggested Naming Conventions for XML files

Population
Country/Region DataSection Attribute
e.g. UK Pop Size
Newborns
OverallDALY
OverallMort
Example:
UK_Pop_Size
UK _Pop_OverallDALY
Risk Factor
Country/Region DataSection Name Measurement Attribute
Type incl. #
of classes
e.g. UK RF e.g. BMI  {catl10, cont, Prevalence
Duration}
{Zero, Net,  Transition
UserSpec}
In case of
compounding RF
split up in
{Distribution,
Prevalence}
Example: UK_RF_BMI_cat5_Prevalence
Disease
Country/Region DataSection Name Attribute
e.g. NL Disease e.g. DALY
Stroke
ExcMort
Inc
Prev

Example: UK_Disease_Diabetes_ExecMort

Relative Risk
Data Section  Source Target
RR Riskfactor Disease
name
Disease Death
name
Disability
Example:

RR_BMI_cat5_ Diabetes
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Appendix C. List of ERROR and WARNING messages

In this section we give a list of the known “Erraid “Warning” messages that might
appear when running or installing DYNAMO. We dostho give additional information
why the error might occur and how severely the wayrmight affect the model

outcome. In many cases an error might indicatensistencies in the input data.

Errors when installing DYNAMO

The following components failed to install:

- .NET Framework 3.5 SP1

The MS-dos software .Net Framework 3.5 SP1, neéatadstalling the software, is not
present on the computer. The .Net Framework 3.bildhze installed manually before

the Dynamo-HIA software installer is run. These theesteps.

1. Check if the .Net Framework 3.5 is present dr no
a. Open the Windows Control Panel under Start;
b. Open Add or Remove Programs;
c. Look for an entry "Microsoft .NET Framework 31",
Note: versions other than 3.5, like 2.0 will nobrw with Dynamo-HIA. A

version 3.5 without SP1 will have to be upgraded.

2. Download the framework;.
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a. Open http://www.microsoft.com/downloads and cedor "Microsoft .NET
Framework 3.5 SP1";

b. Change the language, if English is incorrect;

c. Click the Download button;

d. Save the file dotnetfx35setup.exe to a tempddder;

e. Start dotnetfx35setup.exe and follow the irtstons.

Errors reading files

Reading error encountered when reading file: [Fieahe] with message: “[...]".

This message should not occur when the DYNAMO-HIAdel has been used as
intended. However, if .xml files have been genefratetside the DYNAMO-HIA user-

interface, errors made can cause this messageodtirs in other situations, we would
appreciate an E-mail including the file that caugskd problem and the full error

message tohendriek.boshuizen@rivm,nlputting “bug in DYNAMO-HIA” in the

subject of the message.

Disease DISEASENAME is related to another diseaskehms a cured fraction. This

combination is not allowed. Please change this .

The DYNAMO-HIA model does not allow relations betwve diseases with a cured
fraction and other diseases. So no relative rigkdiseases on other diseases can be

specified where one of those diseases has a ciaetibh. To run the model after this
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warning, remove (in the relative risks tab of cgofation screen) the disease-on-disease

relative risks pertaining to the disease named.

Disease DISEASENAME is both a cause of anothemasksand is caused itself by

another disease. This combination is not allowdda&e change this .

The DYNAMO-HIA model allow only a single “causalayer of intermediate diseases.
So if there is a relative risk specified for diagsebn IHD, it is not possible to include
also a relative risk of IHD on stroke. It is podsjthowever, to have both a relative risk
of diabetes on IHD and a relative risk of diabetestroke. In the example, one needs to
remove (in the relative risks tab of configuratiscreen) either the relative risk of

diabetes on IHD, or that of IHD on stroke.

Errors generated by the parameter estimation module

Mortality from Case Fatality is larger than totalartality for age [a] and gender[s]
and riskgroup [r].
Program will not run unless this problem is solvest.

Please change the input

In risk groupr the total case-fatality, i.e. incidence times abufatal fraction for all
diseases together, is larger than total mortalityis can be caused by high values of
incidence and case-fatality, but also by extremlely relative risks for all cause

mortality and might indicate inconsistent inputadat
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negative attributable mortality estimated afteritedations!!
Message given for age [a] and gender]| s].

Most common reason is that the mortality from algufatal disease is larger tha

=)

excess mortality

After adjustment for mortality due to other cauiean the disease, the excess mortality
from the disease becomes negative. See technpait reletailed model specification,

section3.3.3.

FATAL ERROR: Attributable Mortality from diseaseseaeds the overall mortality for
age [a] and sex|[s]
Please lower excess mortality rates or case fatadites or disease prevalence rates, or

increase total mortality rate

The excess mortality from all diseases and fromtedgfatal diseases combined is
higher than the total mortality in the populatidiis might indicate inconsistent input

data. See technical report “detailed model spextiba, sectior8.3.4
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Regression for other mortality failed. Average RRthe durationclass is [X] for ag

(4%

[a] and sex [5].

This message should not occur when the DYNAMO-HIAdel has been used as
intended. However, if .xml files have been generatetside the DYNAMO-HIA user-

interface, errors made can cause this messageodtirs in other situations, we would
appreciate an E-mail including the file that causles problem and the full error

message tohendriek.boshuizen@rivm,niputting “bug in DYNAMO-HIA” in the

subject of the message

The RR for other mortality is put to [X] for allucations. Note that incidence of

diseases is still duration dependent as specified.

The RRbegin and RRend for othmaprtality in the duration class could not be eatieal.
There the RR for other mortality is assumed todrestant. See technical report detailed

model specification, sectidh3.4

Bug in program when calculating baseline disabibtyds. Total disability given by user

=[X] but calculated from baselineDisabilityOdds [}Y]

This messages should not occur when the DYNAMO-HiAdel has been used as
intended. However, if .xml files have been genafratetside the DYNAMO-HIA user-

interface, errors made can cause this messageodtiurs in other situations, we would
appreciate an E-mail including the file that causles problem and the full error

message tohendriek.boshuizen@rivm,nlputting “bug in DYNAMO-HIA” in the

subject of the message.
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Regression for other mortality failed

This message should not occur when the DYNAMO-HIAdel has been used as
intended. However, if .xml files have been genefratetside the DYNAMO-HIA user-

interface, errors made can cause this messageodtirs in other situations, we would
appreciate an E-mail including the file that cauties problem and the full error

message tohendriek.boshuizen@rivm,niputting “bug in DYNAMO-HIA” in the

subject of the message.

non-linear regression other cause mortality did sonverge in 500 iterations result

2

alpha [A] RRend X RR begin[Y] criterium{&];

The regression that estimates the relative riskHerduration class of a compound risk
factor has failed. This message should not occlermthe DYNAMO-HIA model has

been used as intended. However, if .xml files hé&een generated outside the
DYNAMO-HIA user-interface, errors made can cause thessage. If it occurs in other
situations, we would appreciate an E-mail including file that causes the problem and

the full error message teendriek.boshuizen@rivm,nputting “bug in DYNAMO-HIA”

in the subject of the message.
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Warnings generated by the parameter estimation modu le:

100% of the initial population has the same dunatidherefore it is not possible to
estimate a time dependent other mortality or otldsability. In case othef

mortality/disability is requested, those relativekis will be made constant over time.

See technical report “detailed model specificata@ttion3.3.4

median survival rates for age X and sex 0/1 foedse “diseaseName” are inconsistent
with the median survival at the next higher ageups Please check the data and make

sure that survival does not decrease abruptly awgs.

See calculation document secti®2.1

WARNING:

RR for disability is not (yet) implemented so RRifsability is ignored

Use of a relative risk of a risk factor on disailhas not yet been implemented.
Anticipating future possibilities, however, the ugeable to enter such a relative risk in
the user interface. In the current implementatlomyever, this relative risk is ignored

and, hence, does not influence the simulation dutpu
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negative other mortality = [xx] for person [i] faiskclass [r] age: a] sex: [s]

For a simulated person in the population on whiod parameters are estimated, the
other mortality becomes negative. This occurs npasttase of a continuous risk factor,

in those with extreme values of the risk factor.

negative other mortality in [X] % of simulatedses for age[a] and gender [s].

no more warnings of this kind will be generateddtrer age and gender groups

For [X]% of the population for which the parameten® estimated, other mortality
becomes negative. This indicates that, at leassdare risk factor groups, the effect of
the risk factor on mortality through the modelededises is larger than it is implied by
the relative risk of the risk factor on all-causertality. Leaving out the relative risk on
all cause mortality would be an option in this attan, as most of the effects of the risk

factor in that case is already modeled by the &ffdoough diseases.

WARNING:
Overall dalyweight/disability is smaller than dalgight/disability due to diseases for
age [a] and gender [s] : disability due to dases: [X] and overall:[ Y].

Other cause disability is set to zero.

The dalyweight specified for the individual disesseombined with the prevalence rates
specified for these diseases together yield a dabht for the population that is higher
than the overall dalyweight specified for the enpopulation. DYNAMO-HIA assumes

that the disease data are the accurate data inabésand uses these to calculate DALY -
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weights. This implies that the persons in the patoih (of this age and sex) that have

none of the diseases that are in the model, aseipiosed to be in perfect health.

different baseline mortalities calculated afteribshtion nl [XX] after calibration whilg

[YY] before (age=[age] ; sex=[seX] )

Recalibration of baseline other mortality yieldsliferent number. This is normal for

continuous and compound risk factors, but diffeesrghould not be extremely large

Excess mortality of disease [XX] is zero for agedad gender [seX]
The program assumes a zero attributable mortatityttiis disease

No more warning messages of this kind are givewtioer age/gender/disease groups

If excess mortality is zero, in many cases a negadttributable mortality will be
calculated, as in case of a zero attributable riyrtan those cases a small positive
excess mortality would be present, because thodedisease have a worse risk factor
pattern than those without the disease. DYNAMO-HBSumes that in this case the user
requests a zero attributable mortality instead aleeo excess mortality, and sets the
attributable mortality to zero.

See technical report “detailed model specificatisection3.3.4, under Estimation in

case excess mortality is zero
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100% of the initial population has disability due dt least one disease. Therefore if is
not possible to estimate the disability from otfrest modelled) diseases. This is made
0 (no disability from other diseases)

This warning is give for age [a ]Jand gender[s] anskgroup [r]

No more warnings of this kind will be generateddtrer risk, age and gender groups

All persons in the population have at least one efextl disease and therefore it is not
possible to estimate the disability (dalyweight)persons without any disease (as such
persons are not present in the population). Persitheut any disease (not present at
baseline) are all assumed to be perfectly healsyit is unlikely that nobody in the
population is free of disease, this warning migidicate a inconsistency in the input

data.

Errors generated by the simulation

Incidence and mortality data are unrealisticallyghifor cluster [c]containing

disease [XX] and risk factor value [Y]

The algorithm used to calculate transitions fallsis mostly occurs because risk factor
values (of continuous risk factors) became unrgediby high due to errors in the drift
or because of errors in the relative risks giverth® model. This might indicate an

inconsistency in the input data.

93



DYNAMO-HIA User Guide Version 1.2

B x|

Errors during configuration af the model Message given: Java heap space

The simulation you are running needs more memaay ih allowed to have. See the
“‘Running DYAMO-HIA.exe” item on page 96 for how tmcrease the amount of

memory available as a possible solution for thabfam.

Errors generated by the postprocessing module

" not enough simulated information to calculate rex@ [X]. No simulatel

information on changing riskfactor class from[ajto class [b]

DYNAMO simulates a scenario in which only the ialtiprevalence changes by
simulating every person under all possible changdbe scenario. (see section 4.3 of
the detailed model specification). This error aades a problem with reconstructing the
scenario population from the separate simulatedilptipns.

This message should not occur when the DYNAMO-HIAdel has been used as
intended. However, if .xml files have been genefratetside the DYNAMO-HIA user-
interface, errors made can cause this messageodtirs in other situations, we would
appreciate an E-mail including the file that cautles problem and the full error

message tohendriek.boshuizen@rivm,nlputting “bug in DYNAMO-HIA” in the

subject of the message.
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no simulated individuals with riskclass Name andation [X] in simulation

while the prevalence of this riskclass is [xx] &ge [a] and gender [s]

The DYNAMO model does not have any simulated pessana particular risk class,
while there should be such persons as they areqrasthe “real” population.

This message should not occur when the DYNAMO-HIAdel has been used as
intended. However, if .xml files have been generatetside the DYNAMO-HIA user-
interface, errors made can cause this messageodturs in other situations, we would

appreciate an E-mail including the file that causies problem and the full error

message tohendriek.boshuizen@rivm,nlputting “bug in DYNAMO-HIA” in the

subject of the message.

95



DYNAMO-HIA User Guide Version 1.2

Appendix D. Frequently Asked Questions

In this section we given an overview of frequendlgked questions from users of

DYNAMO.

General

Q: When I click on the names in the explorer trethimg happens

A: In the DYNAMO program menus appear oght clicking only

Running DYNAMO-HIA.exe (on Windows XP)

Q: I want to have some technical background abdwusoftware.

A: The DYNAMO-HIA program has been developed usihg Java programming
language.

Its graphical user interface is based on the Eelipigh Client Platform.

WinRun4J has been used to make starting the progesy in Windows and provide
icons and JFreeChart has been used for makingutpetmlots.

The software runs on a standard Java Virtual Machimd minimally needs version 1.6
(it is configured to only accept this version). Terameters that are passed to the JVM
can be found in the DYNAMO-HIA.ini file that can Beund in the same directory as
DYNAMO-HIA.exe.

Their lines start with “vmarg.” and they are albalb memory:

—Xms128M Means initially 128 Megabytes of memory are mad

available for the application.
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-Xmx1024M Means 1024 Megabytes is the maximum amount the
program is allowed to take.
-XX:MaxPermSize=128M Means a certain sort of Java memory may not ex&28d

Megabytes.

When you want to run simulations that need moreepiaan the standard configuration
allows you may increase the number after —Xmx. Wnffendows XP the maximum

allowed amount of memory is 3 Gigabytes (approxX0BMegabytes) and because
Windows needs memory as well setting it above 2048Kbt a good idea. The amount
of physical memory is important. When the amountezfuired memory exceeds the
available physical memory Windows starts makingrttal” memory. This memory

space is created by writing the content of a patth@® used physical memory to the hard
disk and reusing that physical memory. It is nicehve more space, but the price is
usually very high: When the content has to be d#daanother part of memory has to be
swapped out to hard disk and that process takesromf magnitude more time than
using physical memory. In practical terms: Your giaion will run extremely slow if

its memory use (plus Windows’s memory footprintt@sd physical memory.

Java heap space

Q: When | run a simulation | get the following pgpscreen:

B x|

Errors during configuration af the model Message given: Java heap space
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A: The simulation you are running needs more mentioay it allowed to have. See the
“Running DYAMO-HIA.exe” on page 96 item above faow to increase the amount of

memory available as a possible solution for thabfam.

Reference Data Screens

Q: How can | change the risk factor class whichdastion dependent relative risks?

A: You can not change this class anymore. Thisesabse otherwise relative risk files
that could already have been entered are not usaglmore. However you can make a
new risk factor with another class as the duratiass, and import the prevalence and

transition rates for this risk factor from the elersion of the risk factor.

Simulation Screen

Q: I can not choose a risk factor that | have eutén the reference data
A: Risk factors can only be chosen as they haven bmmmpletely defined in the
reference data section. For risk factors this meéhasthere must be minimally a valid

prevalence file and a valid transition file present

Q: I can not choose a disease that | have enterénireference data

A: Diseases can only be chosen as they have beepletly defined in the reference
data section. For disease this means that there beusninimally valid prevalence,

incidence, excess mortality and dalyweights filesspnt.

Q: I can not chose the right transition or preveéefile name on the scenario tab

98



DYNAMO-HIA User Guide Version 1.2

A: The first reason for this might be that modeksloot allow you to chose both the
transition file and the prevalence file to be equmathat on the reference tab. So this

Sometimes version 1.0 does not refresh the dropdietsn

Output screen

Q: On the “change scenario settings” tab | do eetany sliders and buttons to change
the scenario

A: These sliders and buttons are only present vamenor more an alternative scenario
has be requested. When only the “business as ugeéttence) scenario is run, no such

buttons are present, as they only apply to altermatenarios

99



