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What are Sexually Transmitted
Infections (STI)?

e Caused by bacteria, viruses, fungi or parasites
* Primarily transmitted via Sexual Contact

e Co-Infection

Background 3



STIs and Disease Modelling

Status Quo

* Only few models look at multiple STls

* One purpose modelling

Background 4



Development of a reusable,
easy-to-use multi-STI disease
modelling software

Aim of PhD 5



Model Structure

e —

Sexual network
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Objective

Development of a sexual network
representative for a young UK
population to be used in a multi-ST]
disease modelling tool
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Agenda

e Background

* Development
e Results

* Validation

e Discussion
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Natsal-3 study

* National Survey of Sexual attitudes and lifestyles in
Britain

* Interviewed 15’162 persons between September
2010 and August 2012

Development 12



Development Process

e Based on existing sexual networks
Research

Developing a realistic sexual network model of chlamydia

transmission in Britain
Katherine ME Turner*!, Elisabeth ] Adams!, Nigel Gay!, Azra C Ghani?,
Catherine Mercer? and W John Edmunds!

e Parameters from literature

Age preferences for mates as related to gender, own age, and

_— involvement level
Age Limits: Men’s and Women’s

Youngest and Oldest Considered Bram P. Buunk™*, Picternel Dijkstra®, Douglas T. Kenrick”, Astrid Warntjes®

“Department of Social and Organizational Psychology, University of Groningen, Grote Kruisstraar 2/1, 9712 TS

an d AC tl..l a I sex P a rt ners Groningen, The Netherlands

bDe,fmrmmr.' of Psychology, Arizona State University, Tempe, AZ 85287-1104, USA

Jan Antfolk'
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Parametrisation

Table 11

Development

Sexual experience, by age and sex

Aged 16-74 2010-2012
Sexual experience
35-44 45-54 55-64 65-74 Total Total
aged 16- aged 16-
44 74
% % % % % %
Men
Women only 94 a3 91 95 91 a2
More often women, men at least once 4 5 6 4 5 5
About equally often men and women <1 - 1 <1 =1 <1
More often men, women at least once 1 1 1 - 1 1
Men only 1 1 1 <1 1 1
Never had sexual experience with <1 <1 1 1 5 1
anyone at all
Women
Men only a9 92 94 98 82 88
More often men, women at least once 9 6 5 1 14 9
About equally often women and men 1 <1 <1 <1 1 1
More often women, men at least once 1 1 1 <1 1 1
Women only <1 <1 <1 <1 =1 <1
Mever had sexual experience with <1 i “1 <1 5 1
anyone at all
Unweighted bases
Men 1726 1520 804 785 767 661 4050 6263
Women 2134 2479 1209 1119 1028 874 5822 8843
Weighted bases
Men 1236 1370 1423 1400 1191 853 4029 7474
Women 1203 1375 1447 1435 1232 935 4025 7628

14



Development Process

e Not for all parameters appropriate values could be
found

— parameter fitting

Development 15
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Results

e Partnership formation process:

Sexual
Randomly pick two attraction& age Randomly select
individuals preferences partnership type
match?

e Partnership types

Partnership type Frequency of Sexual
Contact

Short 7 — 14 days 0 days Every day

Long 56 days — time horizon 30days  Once in four days

Results 17
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Comparison

o Test for difference

— Kolmogorov Smirnov (0.0505)
— Kuiper (0.0680)
— Cramer von Mises (0.0417)

e Tests for similarity

— Chi-Square
e on distribution (0.9998)
e on distribution sum (0.9999)

— Pearson
e on distribution (0.9699)
e on distribution sum (0.9981)
Validation 20
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Sensitivity Analysis
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Sensitivity Analysis

Tornado Plot

Percenta_
IengthMeetingI--
meetingPerc--
IongDura--

partnershipBuiIdingProb-
shortFrequencyCon-
percentageTwoPartnersI-
IongGapToNextPartnershi.
IongFrequencyContac.
shortDuration I

shortGapToNextPartnership

-50.00% 0.00% 50.00% 100.00% 150.00% 200.00%

Validation m-25% m+25% 22



Agenda

e Background
 Development
e Results

* Validation

e Discussion

23



Discussion

e Natsal-3 and others used to parametrise the sexual
network model

* Natsal-3 used to validate this sexual network model

e Good fit is not good enough

e Sexual network embedded in multi STI model as part of
a decision support software for decision makers in
health care

Discussion 24
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Smirnov dist sum Mises dist dist sum
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Sensitivity Analyses
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Sensitivity Analyses

3300

3200

3100

3000

2900

2800

2700

4000.00
3500.00
3000.00
2500.00
2000.00
1500.00
1000.00
500.00
0.00

o

1095
28

gap after long partnership

7 14

I base value

21

e 3|tered values

duration long partnerships

I base value

30

1825

56

e 3|tered values

2555
112

3500

3000

2500

2000

1500

1000

500

3200
3100
3000
2900
2800
2700
2600
2500
2400
2300

0.1

0.05

partnership building probability

0.25 0.5

I base value

frequency contact long partnerships

0.1

B base value

0.66 0.75

= a|tered values

0.25 0.33

e 3|tered values

0.5



Sensitivity Analyses

frequency contact short partnerships
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Discrete Event Simulation

* Event Queue
 Model jumps on time axis

e Events can influence other events in the queue

Introduction 14



Why Discrete Event Simulation?

e Parametrisation easier to understand and more precise
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Model Structure
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Model Structure

* Problem:

e Many possible updates
e Time consuming and often unneccesary

e Solution:
e Mulitiple queues

23




Model
Structure

Example
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Connected Sub-Models
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Graphical User Interfaces

save results to:

File
days: 1825 days
# individuals: 10,000 [ Run model ]

C:\resultspath\myResults\

create

warmup

simulate

analyse

| 0:00 min

‘v]]

\
<
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