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The MEL-C tool (work in progress)
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The tool I1s iInformation-based

Use data from existing NZ longitudinal studies
(adding value to publicly funded data)

Construct a dynamic micro simulation model of
early childhood outcomes

Test policy scenarios

Enable users to simulate the impacts of policy
changes via a friendly tool

Add to the decision-making tool-kit 3
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Life course perspective

Influence of social and family factors on early
childhood outcomes

Importance of early childhood for later life

Policy relevance and utility




Early life course, family & well being

Structural level

Intermediate level

Outcome

Child characteristics
* (age)

* gender

* ethnicity

Parental characteristics
* age at birth of child

* ethnicity

* education level

Socio-economic position

* SES at birth of child

* (single-parent status at
birth)

Family/household characteristics
e.g. single-parent status, number of
children, household size

Employment e.g. parental
employment, welfare dependence

Material circumstances
e.g. housing: accommodation type,
owned-rented, bedrooms number

Psychosocial factors
e.g. family functioning: change of
parents, change of residence

Behavioural factors
e.g. parental smoking

Other factors
e.g. perinatal factors

Children 0-10 years

Health

e.g. GP visits,
hospital admissions,
hospital outpatient
attendances

Education
e.g. reading ability

Social/Justice
e.g. Conduct disorder




Framework: dynamic micro simulation

Base sample Ny Simulation > Output
Initial - Each year (Y)) datafiles
conditions at Y, update any Y, Y,
changes in an
individual’s
characteristics

Rules

How to make

. Output agqgregate
transitions P ggreg

results

outcomes
Indicators
statistics
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We start with a “real” sample of people
A birth cohort of children (Christchurch Health & Development Study)
With individual attributes at the start

We then apply statistically-derived rules that allow us to
create a synthetic data set (a ‘virtual cohort’)
A sample of children with typical biographies over the life-course

With allowance for variation around the average (via random
allocation)

We then can simulate what might happen if policy were
to change

Impact on outcomes when we alter features within our synthetic data
set
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Longitudinal data - cohort born 1977
o 1,265 children, 0-10 years

o Will be weighted to NZ Census 2006 to be more current
and representative (+ additional data sources)

Used to create “virtual cohort”

o provides “real data”, dynamic data (change over time)
1. for statistical analysis (years 0-10)
2. as initial conditions for simulation (birth & year 1)

3. as benchmarks for simulated results (years 2-9)

10
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Incorporate additional longitudinal data sets
o Ensure better representation of contemporary diverse NZ society
o Extend to other social domains
o Extend to older age groups

Other longitudinal data sources
o Dunedin Multidisciplinary Health and Development Study (Otago)
o Pacific Islands Families (PIF) Study (AUT)
o Te Hoe Nuku Roa — Best Outcomes for Maori Study (Massey)

Methods to synthesise a more representative “virtual cohort”

Adding value to publicly funded data

11




Simulation process — how the data are used:
Biography repeated each year to create a “virtual cohort”

[ Child: age, gender, ethnicity, peri-natal H Parent & family characteristics ]
1

Household Single-parent family? H- Household size? H # Children?

Employment | \yelfare? IHFather hours worked? HMother hours worked?
2

Materlal Live in house? H Own or rent? H # Bedrooms?
circumstances
JFamily Change parent? H Move residence?
functioning
Behavioural Mother smoking? - Father smoking?
factors

3

Outcome| Health? H Education? H' Social / Justice
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Compare simulated results to key benchmarks

Improve the model to better approximate the
benchmarks

Align simulated results to benchmarks if
necessary

Example: health service use, 0-5 years

14




PR COMPASS
& RESEARCH CENTRE

FACULTY OF ARTS
THE UNIVERSITY OF AUCKLAND

New Zealand

The University of Auckland

Whare Winanga o Tamaki Makaurau

Number of preventive GP visits (mean)

Year Real cohort (CHDS) Virtual cohort (simulated)
1 2.50 2.50
2 1.77 1.84
3 0.04 0.04
4 0.24 0.23
5 0.38 0.38
15
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Total number of hospital admissions (mean)

Year Real cohort (CHDS) Virtual cohort (simulated)
1 0.23 0.23
2 0.11 0.12
3 0.11 0.09
4 0.08 0.09
5 0.11 0.10
16




PR COMPASS
& RESEARCH CENTRE

FACULTY OF ARTS
THE UNIVERSITY OF AUCKLAND

New Zealand

The University of Auckland

Whare Winanga o Tamaki Makaurau

Total number of hospital outpatient attendances (mean)

Year Real cohort (CHDS) Virtual cohort (simulated)
1 0.48 0.48
2 0.57 0.56
3 0.52 0.56
4 0.57 0.57
5 0.60 0.56
17
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- Purpose of the tool
o Test policy scenarios — ask “what if” questions

. Construction and use of the tool
o Start with a sample of real children
o Follow that sample through the life-course

o Derive statistical models that best reproduce what really
happened

o Use those statistical models to create a virtual cohort

o Test scenarios on the virtual cohort by modifying key

variables ... coming up
18




New Zealand

The University of Auckland

PR COMPASS
& RESEARCH CENTRE

FACULTY OF ARTS
THE UNIVERSITY OF AUCKLAND

Whare Winanga o Tamaki Makaurau

ANY QUESTIONS?

19
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Purpose
Frameworks
Construction
Validation
Application

- Development and requirements
- Demonstration
- Future Directions

Conclusion

20
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Test “what if’ scenarios

[+

Projection into the future; alternative settings
Simulate impact of policy change

Important role of end users

Engage key people from government agencies
Adopt a partnership approach, participatory modelling
Use their expertise to get better model & policy-relevant scenarios

How do we test scenarios?

Change initial conditions or original settings, simulate & determine
Impact on outcome

Possible scenarios?

Range of policy questions related to various life stages & domains

21
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End Users Group:

Ministry of Science and Innovation
» Pereri Hathaway
Ministry of Health
» Pat Tuohy
» Martin Tobias
Ministry of Justice
» Donna Provoost
» Robert Lynn
Ministry of Social Development
» Dorothy Adams
»Jenni Nana (CYF)
Ministry of Education
> Lynne Whitney
> Ann Armstrong

22
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Models should advise both the policies that
should and should not be implemented

Important factors should be modelled even if it is

unclear how these might be affected by policy

Risk factor interplay should be explored
» Combinations and interactions of factors
» Mediation and moderation of factors

Simulate a wide range of scenarios covering

health, education, social and justice outcomes
through childhood

23
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Inputs modifiable in ways that mimic how policy

may affect them. E.g.,
» By shifting people from one part of a distribution to another
» By shifting people from one group to another
» Allow changes to inputs that do not change over time (‘static’)

and to inputs that do (‘time dynamic’); and to allow time-dynamic

Inputs to be changed in a time-dynamic way

Can test effects of inputs independent of other
Inputs

24
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Designed to be an end user tool for
microsimulation and scenario testing

» Can be run on a desktop PC by non-technical users
Uses open source software

User interface developed via JAVA in collaboration

with international software developers (ASCAPE)

Simulation programmed in JAVA and R.
R provides in-built analysis functionality

Output can be exported to external packages
(Excel, SAS, SPSS, etc.)

25
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Demonstrate modelling the effect of various
socioeconomic inputs on health service
outcomes for the child across ages 0-5, based
on CHDS data

» Interrogate system to check base rates of various
Inputs and outputs

»» Show how inputs can be flexibly changed
» Show the effect of changing inputs on outputs.

26
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Outcomes

+

+

+

New Zealand

The University of Auckland

w O 0O TV T T T

GP visits: total (= preventive + total morbidity); preventive; total morbidity; respiratory
hospital admissions: total
hospital outpatient attendances (incl. acute and arranged): total

Policy levers (P=Perinatal, S=Structural, I=Intermediate)

reduce smoking in pregnancy (smoking or number of cigarettes)

reduce drinking in pregnancy (drinking or number of drinks)

prevent low birth weight

promote breast-feeding

improve family socio-economic status (SES at birth of child)

improve parental educational level (at birth of child)

reduce proportion of (very young) single mothers (at birth of child)

increase support for single parents (given single-parent status of family impacts on health)
reduce level of unemployment

increase proportion of working mothers or hours worked (mother’s hours worked)
improve home ownership level (home owned/rented)

reduce overcrowding (ratio of number of bedrooms to household size)

reduce parental smoking (especially mother’'s smoking) 27
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Q Ascape - MELC =[]

File View Control Options R Analysis
Q¥IxX © [ 0 T oR=m0 hke

[Mother sm... || stopped| | Herationo

a

o [ mee
o =" Properties
=" Rules
¢ 4. Member
o [ children
o= =" Prapeties
& 3 Rules
{3 Membes
[ patasess
9 [ output Tables
9 [ Frequencies (hase)

[ Fathersmokes
[ single parent famity
[ wore than z kigs
[ 4 or more peaple
[} Family recetves wettare
[ Mother emplayed
[y Father employed
[} undetached accamodatian
[ Rentingtboarding
[ Lese than 2 bedraoms
[} change of parents
[} change of residence
9 [ Means- all (base)
[ op vists
[} Hospital agmissions
[} Hospital outpatient visits
[ &P visits for respiratary conditians
[ &P uisits for any marbidity
6= [ Means - subsets thase)
O= [ Means - grouped by gender (base)
6 [ Means - grouped by ethnicity (base)
o [ Graphs
[ Basetile tenitdren)
o= [ pataframes
o [ Parameterseis

28
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9 [C] Output Tables
9 [C] Frequencies (base)
|j| Mother zmokes

|j| Father smuokes
|j| Single parent family
[ More than 2 kids
|j| dormore people
|j| Family receives melfare
|j| fother employed
|j| Father employed
|j| Undetached accomodation
|j| Renting/boarding
|j| Lessthan 2 bedrooms
|j| Change of parents
B Change of residence

T |j Meanz - all (baze)
[ &P visits

|j| Hozpital admissions

|j| Hozspital outpatient wvisits
|j| 2P wizits for respiratony condition

[ &P wisits for any morbidity

29
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hadmtot
0.273
0.12
0.04
0.0v
0.11
0.62

hioutptot
0.48

0.54
0.5
0.54
0.5%
267

30
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A Family receives welfare

Yearmsmoke

Mon-smaker (%)

Smoker (%)

Yearhwelfare | Mo benefit (%) | Beceiving henefit (%)

b7 26

3274

90.63 9.37

EY.45

a0.5%

8Y.25 10,75

New Zealand

F0.61

24.39

B7.97 12.09

FO.7

24.3

B7.24 12,76

H5.6

31.4

A Single parent family

B6.597 13.43

fearlsingle

Twn parents (%)

sindle parent (%)

Yearthomeown | Dwh home (%) | Mot owned (%)

426

7.4

G717 32.83

The University of Auckland

91.48

5.52

7 0.96 249.04

91.17

5.8

7324 26.76

BY.61

10.39

74,498 25.02

89.52

10.48

7623 23.77
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A Scenario Weightings A Scenario Weightings 7 ' @ 14
Birth weight {g) Birth weight (g) -
Birth weight (g) Level % | Increment By
Drinks during pregnacy (per week) = 3500 473 1]
Gestational age 2500- 2599 16.41 1]

SES at birth a000- 3499 | 33.09 1]
Mother's smoking 3800- 359499 | 30.69 1]
Fathers's smoking 4000 + 10.08 1]
Single parent

Kids Update Defaults

32
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Oim@®

A Scenario Weightings

New Zealand

The University of Auckland

Birth weight {g) Birth weight {g) -
Birth weight (g) Level % | Increment By
Drinks during pregnacy (per week) = 2400 473 350
Gestational age 2500- 2599 16.41 0
SES at birth 3000 - 3499 38.049 1]
Mother's smoking 2500- 39499 30.69 1]
Fathers's smoking 4000 + 10.08 0
Single parent

Kids Update Defaults

A Scenario Weightings =55

33
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ORm@®

A Scenario Weightings

New Zealand
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Birth weight {g)

Birth weight {g)

Drinks during pregnacy (per week)
Gestational age

SES at birth

Mother's smoking

Fathers's smoking

Single parent

Kids

A Scenario Weightings

Birth weight {g)

Level

% Increment By

= 24600

1.87

2500 - 2999

19.27

2000 - 24949

25.04

2600 - 3599

2064

4000 +

10.08

Update

Defaults
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SES at hirth

Birth weight (g)

Drinks during pregnacy (per week)
Gestational age

SES at birth

Mother's smoking

Fathers's smoking

Single parent

Kids

A SES at birth =

Whare Winanga o Tamaki Makaurau

SES at birth

Proportion

Professional Clerical

SESETH

A Scenario Weightings

Semi-skilled

SES at birth

-

Frofessional (%) | Clerical (%)

Semi-skilled (%)

At Birth

Update

Defaults
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A SES at birth =

SES at birth

New Zealand

The University of Auckland

A Scenario Weightings

SES at hirth

Birth weight (g)

Drinks during pregnacy (per week)
Gestational age

SES at birth

Mother's smoking

Fathers's smoking

Single parent

Kids

Proportion

Professional Clerical Semi-skilled
SESBETH

A Scenario Weightings

SES at hirth hd

Professional (%) | Clerical (%) | Semi-skilled (%)
At Birth 35 a0 15

Update Defaults
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T ORmm® MikO®mE ;2 [ A Sngeparentfamiy GiEiEE o A M
P Yearisingle | Two parents (%) | Single parent (%)
A Scenario Weightings 1 37 6 T4
Singla parent 2 H1.43 047
T 3 H0.95 H.05
Drinks during pregnacy (per week) 4 30.72 3.28
Gestational age g g84.7 10.3
Mother's smang A Scenario Weightings =7 o" @ [
Fathers's smoking
Single parent 5i|-|g|E pﬂrE"‘t -
Kids
Twa parents (%) | Single parent (%)
fear 1
Year 2
Year 3
Year d
Year b
Update Defaulis
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T ORmm® MikO®mE ;2 [ A Sngeparentfamiy GiEiEE o A M
P Yearisingle | Two parents (%) | Single parent (%)
A Scenario Weightings 1 37 6 T4
Singla parent 2 H1.43 047
T 3 H0.95 H.05
Drinks during pregnacy (per week) 4 30.72 3.28
Gestational age g g84.7 10.3
Mother's smang A Scenario Weightings =7 o" @ [
Fathers's smoking
Single parent 5i|-|g|E pﬂrE"‘t -
Kids
Twa parents (%) | Single parent (%)
fear 1 Ha 2
Year 2 HY a
Year 3 HF 4
Year d H5 q
Year b H4 F
Update Defaulis
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T ORmm® MikO®mE ;2 [ A Sngeparentfamiy GiEiEE o A M
P Yearisingle | Two parents (%) | Single parent (%)
A Scenario Weightings 1 37 6 T4
Single parent 2 H1.43 047
T ——— 3 H0.95 H.05
Drinks during pregnacy (per week) 4 30.72 3.28
Gestational age g g84.7 10.3
Mother's smang A Scenario Weightings 7 o" @ [
Fathers's smoking
Single parent Single parent ->
Kids
Two parents (%) | Single parent (%)
fear 1 HA 2
Year 2
Year 3
Year d
Year b
Update Defaultis
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f_;\ Ascape - MELC

File View Control Options R Analysis

w | [Stopped iteration 1

9 MELL »

0= " Properties
=" Rules

T .} members

¢ [] chitdren

o= =" Properies
o= = Rules
{_} hembers

|j| [ratazets
9 [ Qutput Tables
o= |j Frequencies (base)
o= |j lMeans - all (base)
o= |j eans - subsets (base)
o= |j Means- grouped by gender(base)
o= |j Means- grouped by ethnicity (base)
o= |j Graphs
[ Basefile (children)
o= |j Cataframes
o= |j Farametar sets

40




New Zealand

The University of Auckland

File View Control Options R Analysis

9 MELC
0= " Properties
=" Rules
T .} members

¢ [] chitdren
o= =" Properies
o= = Rules
{_} hembers

|j| [ratasets

9 [ Qutput Tables
- |j Frequencies (base)

o= |j lMeans - all (base)
o= |j eans - subsets (base)
o= |j Means- grouped by gender(base)
o= |j Means- grouped by ethnicity (base)
L |j Frequencies(scenarial
L |j Means- all (scenaria)
L |j Means - subsets (scenario)
L |j Means- grouped by gender(scenaria)
- |j Means- grouped by ethnicity (scenariao
o= |j Graphs
[ Basefile (children)
o= |j Dataframes
o= |j Farametar zets
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File View Control Options R Analysis

-

New Zealand

The University of Auckland

0= " Properties
=" Rules
T .} members

¢ [] chitdren
o= =" Properies
o= = Rules
{_} hembers

|j| [ratasets
9 [ Qutput Tables
o= |j Frequencies (base)
o= |j lMeans - all (base)
o= |j eans - subsets (base)
o= |j Means- grouped by gender(base)
o= |j Means- grouped by ethnicity (base)
L |j Frequencies(scenarial
L |j Means- all (scenaria)
L |j Means - subsets (scenario)
L |j Means- grouped by gender(scenaria)
- |j Means- grouped by ethnicity (scenariao
o= |j Graphs
[ Basefile (children)
o= |j Dataframes
o= |j Farametar zets
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A Hospital outpatient visits :

oI E|| A cpvisits

houtptot

n.4s

0.59

9 MELL »

0.51

0.54

0.55

2.87

spital outpatient visits scenario g I P

nptotvis

A GPvisits scenario o° @ B

houtptot

0.4s

n.52

0.46

0.45

0.46

2.36

Year | gptotvis
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0= " Properties
=" Rules
T .} members

¢ [] chitdren
o= =" Properies
o= = Rules
{_} hembers

|j| [ratasets
9 [ Qutput Tables
o= |j Frequencies (base)
o= |j lMeans - all (base)
o= |j eans - subsets (base)
o= |j Means- grouped by gender(base)
o= |j Means- grouped by ethnicity (base)
L |j Frequencies(scenarial
L |j Means- all (scenaria)
L |j Means - subsets (scenario)
L |j Means- grouped by gender(scenaria)
- |j Means- grouped by ethnicity (scenariao
o= |j Graphs
[ Basefile (children)
o= |j Dataframes
o= |j Farametar zets
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A Hospital outpatient visits :

oI E|| A cpvisits

houtptot

n.4s

0.59

9 MELL »

0.51

0.54

0.55

2.87

spital outpatient visits scenario g I P

nptotvis

A GPvisits scenario o° @ B

houtptot

0.4s

n.52

0.46

0.45

0.46

2.36

12% drop

Year | gptotvis

1.4% drop
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Can test the effect of one (or a combination) of
iInputs and one (or many) outputs

Inputs modifiable in ways that mimic how policy

may affect them. E.g.,

» By shifting people from one part of a distribution to another (e.g.,
birth weight)

» By shifting people from one group to another (e.g., SES)

» Flexible to allow changes to inputs to be (i) constant over time;
(i) variable over time as determined by the user; (iii) variable
over time as determined by the simulation

Can test effects of inputs independent of other
Inputs

44
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Framework in place to extend to other domains
(e.g., education, social, justice), and to a wider
range of inputs and outputs within domains

» Education and conduct problems next!
Allow comparisons of 2+ different simulations

Allow user to see a list of inputs that are likely to
affect outputs of interest

Allow scenarios to be run on ‘subgroups’ (e.g.,
what would happen if the smoking in pregnancy
rate of Maori was equal to that of Pakeha?)
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Allow ‘error’ around output values to be
estimated and reported

Update/weight base data to be more
representative of the current population
» Census data
» Birth data from MOH datasets

Use additional (longitudinal) sources to inform
parameter estimates
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- A dynamic simulation model of the early life course

was constructed & applied (work in progress)

- With participation of data providers and end-users
- A useful tool for scenario testing

- WIll contribute to better policy decision-making

- Using publicly-funded data from existing NZ

longitudinal studies

- Adding value by employing advanced methods:

data synthesis & dynamic simulation
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ANY QUESTIONS?
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