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Outline

e Pre-systems thinking approaches to obesity prevention
— G1 Package Testing, G2 Capacity Building
— Signs of systems change

e Systems thinking and tools

e First at-scale application (G3) — Healthy Together Victoria
— Promise, progress, demise, lessons, parallel & subsequent approaches

e New Zealand context
- Healthy Families NZ
— Regional efforts
- Indigenous approaches
— Research programs

e Future directions
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Cochrane meta-analysis - 1°school

1.1.2 6-12 years

Rovinsen 2003 (3) 0.5 2.43 28 D.71 2.47 i3 1.2%
Story 20032 (B) -0.2 5 26 2 241 27 1.0%
Baranowski 2003 (7) 3.2 3.53 17 -2.2 693 14 D.6%
Beech 2002 (8) -1.2 6.58 21 2.1 4385 9 D.6%
Caballero 2003 3 2.05 727 3.1 2.05 682 33%
Beech 2003 (9) -1.2 6.58 21 2.1 485 9 D.6%
Kain 2004 (10) 0 1.62 1145 0.3 144 491 3.3%
James 2004 0.7 0.2 297 0.8 0.3 277 2.9%
Kain 2004 (11) 03 1.72 996 0.2 1.7 454 3.3%
Harrison 2006 0.2 1.3 175 0.1 2 118 2.5%
Amaro 2006 0.13 0.68 153 D.26 0.64 88 2.3%
Spiegal 2006 0.16 0.89 $34 0.52 1.02 479 3.2%
Lazaar 2007 (12) -0.1 0.54 69 0.3 0.52 94 1.9%
Lazaar 2007 {13) -0.1 1.13 30 0.3 0.92 21 1.0%
Lazaar 2007 (14) -0.2 14 30 0.4 097 21 1.0%
Lazaar 2007 |15) -0.1 0.54 b9 0.2 049 94 2.0%
Paineau 2008 (16) 01 11 274 D.12 091 197 2.8%
Gutin 2008 0.1 21 182 0.3 1.99 265 2.8%
Simon 2008 238 2.2 479 2.42 2.14 475 3.2%
Vizcaino 2008 (17) 0.2 161 231 0.3 161 299 2.9%
Reed 2008 0.4 2.42 156 0.3 2.92 §1 2.3%
Vizcaino 2008 (18) 0.4 1.b4 234 0.4 1,52 280 2.9%
Sanigorski 2008 -0.09 0.42 §33 -D.02 0.39 974 3.4%
Palneau Z00RB (19) 0.05 0.94 280 D.12 091 197 2.8%
Foster 2008 199 1.9 479 2.1 1.9 364 3.1%
Hamelink-Bastaen 2008 0.83 1.03 349 D.95 0.73 77 2.4%
Taylor 2008 0.8 1.32 201 1.4 1.77 188 2.7%
Gentlle 2009 06 29 582 0.5 2.8 619 3.3%
Donnelly 2009 2 19 792 2 19 698 3.3%
Sichierl 2009 0.3z 1.43 4334 D.22 108 493 3.2%
Marcus 2009 (20) -0.01 0.73 591 0.3 0.73 430 3.2%
Subtotal (95% CI) 10435 B548 74.7%

Haterogeneity: Tau’ = 0.03; Chi’ = 139.70, df = 30 (P < 0.00001); F = 79%
Test for overall effect: Z = 4.28 P < 0.0001)

-0.08 [-0.59, 0.42)
-0.56 [-1.11, -0.01)
0.99 [0.23, 1.74]
-0.52 [-1.32,0.27]
-0.05 [-0.15, 0.06)
-0.52 [-1.32,0.27]
-0.19 [-0.30, -0.09]
-0.39 [-0.58, ~0.23]
0.06 [-0.05, 0.17]
-0.18 [-0.42, 0.05])
-0.19 [-0.46, 0.07]
-0.38 [-0.50, -0.25]
-0.75 [-1.07, -0.43]
-0.38 [-0.94, 0.19]
-0.48 [-1.04. 0.09]
-0.58 [-0.90, -0.27]
-0.02 [-0.20, 0.16]
-0.10 [-0.29, 0.09]
-0.02 [-0.15, 0.11]
-0.06 [-0.23, 0.11]
0.04 [-0.23.0.31]
0.00 [-0.17, 0.17]
-0.17 [-0.27, -0.08]
-0.08 [-0.26, 0.11)
-0.06 [-0.19, 0.08]
-0.12 [-0.37, 0.13]
-0.39 [-0.59, -0.18]
0.04 [-0.D8, 0.15]
0.00 [-0.10, 0.10)
0.08 [-0.05, 0.21]
-0.42 [-0.55, -0.30]
-0.15 [-0.23, ~0.08]

2003
2003
2003
2003
2003
2003
2004
2004
2004
2006
2006
2006
2007
2007
2007
2007
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2009
2009
2009
2009

—
]
———
]
- -
—_—
p——
—
—
—
—
pR——
-
J——

Most short term

Some successful, some not
Overall reduces BMI

Very few sustained

Waters et al Cochrane Library 2011
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Cochrane 2011 meta-analysis

Pre-school children

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Welght 1V, Random, 95% Cl  Year IV, Random, 95% CI
1.1.1 0-5 years
Mo-Suwan 1998 (1) -0.33 1.23 82 -D.44 1.06 88 2.1% 0.10 [-0.21, 0.40] 1998
Mo-Suwan 1938 (2) -0.67 0.85 65 -0.39 099 57 1.7% -0.30[-0.66, 0.05] 1998 —
Harvay-Barino 2003 (3) -0.27 0.52 17 0.31 0.7 20 0.7% -0.91[-1.59,-0.23] 2003 —_—
Dennison 2004 -0.24 1.64 43 0.12 175 34 1.3% -0.21[-0.66,0.24] 2004 S P
Firzgibbon 2005 0.0S 0.67 179 D.14 0.68 183 2.7% -0.13 [-D.34, 0.07] 2005 —
Resily 2000 G.07 G435 £31 0.0 G40 2ii £.o% G.111-0.07, G.23] £0G006 T
Firzglhbon 2006 0.11 1.54 196 D.13 1.5 187 2.7% -0.01[-0.21,0.19] 2006 -
Keiler 2009 (4) -0.15 0.23 49 D.11 0.23 134 1.8% -1.13 [-1.47,-0.78] 2009 —
Subtotal (95% CI) 862 953 15.9% -0.26 [-0.53, 0.00] -
Heterogenaity: Tau® = 0.12; Chi’ = 47.90, df = 7 (F < 0.00001); I = 85%
Test for overall effect: Z = 1.94 (P = 0.05)

Adolescents

1.1.3 13-18 years
Neumark5ztainer 2003 (21) -0.96 3.22 84 0.75 2.59 106 2.1% -0.59 [-0.88,-0.30] 2003 —

Williamson 2006 073 2.8 18 1.2 3.05 22 D.9% -0.16 [-0.78,0.47] 2006 S S
Singh 2009 (22) 0.5 1.37 312 0.5 155 208 2.9% 0.00 (-0.18,0.18] 2009 o
Peralta 2009 (23) 0.3 1.86 16 0.6 1.83 16 0.7% -0.16 [-0.85, 0.54] 2009 s
Singh 2009 (24) 0.4 1.22 276 0.4 1.3 234 2.9% 0.00 [-0.17, 0.17] 2009 ==
Subtotal (95% CI) 706 586 9.4% -0.17 |-0.41, 0.08] <

Heterogeneity. Tau’ = 0.05, Chi* = 13,35, df = 4 (P = 0.010); P’ = 70%
Test for overall effect: Z = 1.33 P = 0.18)

Waters et al Cochrane Library 2011
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Pacific OPIC study outcomes
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Investment during & after a 3y intervention
program in Colac (vs comparison region)

$80,000

570,000

560,000 -

550,000

$40,000 -
W Colac

530,000 - M Region

520,000 -

510,000 -

50 -

Average one year costs - BAEW  One year costs - Three Year Follow-
Intervention Fhase {(20032-2006) Up Fhase {2009)

Swinburn et al Ped Obesity 2014
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Changes in overweight & obesity prevalence
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Other Australian community-based
interventions

e 'Scale-up’ to 5 communities
— Bogged down in individual contracting procedures by Vic govt
— Little scope for local ownership and innovation
— Shorter time-scale and not effective in reducing obesity

e Metropolitan, multi-cultural intervention
- Added complexities
— Relatively ineffective in reducing obesity
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Pre-systems thinking approaches

e Interventions were systems building blocks

e Organisational argy-bargy: ?important sign of systems change
e Quasi-experimental designs & standard epi tools were used

e Low cost interventions eg policies, training

e 'Obesity prevention virus’ spreading along networks

e Limitations
— Not sufficiently effective in non-white communities (indigenous & migrant)
— Not culturally-centred
— Govt-managed ‘scale-up’ inadequate

e Systems: ?at-scale, aligned with cultural perspectives, sustainable



Systems
change
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change
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change change
Environment
change
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|
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in white kid
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G3 —Systems approaches

Incl culture,
nature,

context etc
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What does a systems approach mean?

e Considering the whole as well as the parts
e Connections, networks, interdependence
e Rules and boundaries

e Dynamics:

- Feedback loops, delays, non-linear effects,
tipping points

o Complexity, adaptability, self-organising
e Patterns and emergence















Agent-based Modeling
“bottom up”
Actors & rules

System Dynamics
“top down”
Stocks & flows

Flexibility

Network Analysis
Nodes &
ties among them




Adding the dynamics

Table 1. The Ecological Model

Individual

' Influences:

Relationship

Community

Influences:

attitudes and beliefs
that support sexual violence:

impulsive and antisocial behavior:
childhood history of sexual abuse

Societal

1 es:

association
with sexually aggressive

general tolerance
of sexual assault; lack of
support from police or judicial
system: poverty: lack of
employment oppormunities:
weak community sanctions,

Influences: mequalities
based on gender, race.
peers: family environment
that is emotionally
unsupportive, physically
violent or strongly

patriarchal

and sexnal onentation.
or witnessing violence: alcohol

religious or cultural
beliefs. economic and
and drug use

social policies

agamnst perpetrators

Ecological model

+
Sales
+

R1
Industry

Market
4 Demand

Share

Awareness
from Ads

—

Product
Attractiveness

Causal loop diagram

)

Awareness
from Sales
Effort

+
Revenue

/

R2

Share from
Advertising

Advertising
+ k_/

R4

4+
Share from Direct
Sales Effort e
Sales

Capability
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"And that's why we need a computer.”



e THE UNIVERSITY
OF AUCKLAND

FACULTY OF MEDICAL
AND HEALTH SCIENCES

What does it mean for evaluation?

e Intervention characteristics:
— Complex, at-scale, adaptable, evolutionary
- Designed and implemented locally
— Heterogeneous in type and dose

e Evaluation design
— Null hypothesis testing may not be possible
— Explaining heterogeneity may be better
— Answering ‘how’ questions
— Monitoring vs surveys

e Use of system tools



Healthy Together Victoria

Comprehensive health promotion initiative
targeting 14 local government areas

P
LR =

Including:

« 938 early childhood centres
« 520 schools

* 4,409 workplaces and

 over 1.3 million Victorians

« 150 new positions in LGAS
A systems approach to chronic disease prevention
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Healthy Together Victoria

Investment in a systems-based approach through local
government

Injection of capacity into 12 sites (~120 FTE)

2 years planning, 3 years intervention, change in govt,
prevention defunded

‘Prevention virus’ spreading after 3 years

Non-HTV sites stimulated by HTV activity started their own action
Little engagement with primary care

Weak evaluation

Communities now getting activated
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Group Model Building

e Uses system dynamics to develop
a causal map/diagram

e Community driven participatory
research—core modeling team

e Start with ‘Changes over time’
with ‘Hopes and fears’

© Steven Allender, Deakin University 2015



Example:
Portland
Victoria

Cost of exercise (club
fees & equipment)

Time for exercise

Quality of role
models

Availability of active
transport

Quality of food

sources

Access to fresh
produce

Sugar addiction (people
consuming lots of sugar)

Lack of
ownership/responsibility
for self
Distribution of fast
food outlets

Time to cook Awailable/disposable
income
Food knowledge and
cooking skills Technology use

wa THE UNIVERSITY
OF AUCKLAND

FACULTY OF MEDICALs

Access to fast

food
Available time
Self
confidence/worth
Time management
effectiveness
Hormones in food

Disempowering

policies

Meaningful

connections

Number of single
parent families
Quantity of food
eaten
Social inclusion
Safety within the
community
Expectation for kids to
be elite (Sports)

© Steven Allender, Deakin University 2015
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Cost of exereize (club

Time to cook o e
feas & squipment) Available/disposabls

Soui _ Time for exercise 1 e + Aceess to fa—"r'.:__AvajJable tima
osconomic = food .
policy Cheality of role e i 5 S=lf
models / confidence/worth
- T - ‘ =] ;
Brofitability focns \_ L S 4 .
J’L‘Fa:lla.t ft 23 P ‘KK \ V- V'.W - effectivensss t Eemotensss
Qrality of food = . & z r , i
SOUICES ] = ! OTTTre]
Apcess to frechag 7 “
Education lavel ’
Svpar addiction (people —

consuming lots of suzar)

Lackof ~ N
ownership/responsibility
for s=1f

Suantity of food
eaten

Safety within the
COfTUmUnity

Mental health

Expectation for lads to
be =lite (Sports

© Steven Allender, Deakin University 2015
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Number of zingle
parsnt 22
Expectation for kids Cost of exercise (club ¥ Available/di sposable
to h-e elite (Sports) fees & equipment) income ‘1\
Time management
( \ / effectiveness
Safety within I'_he
wnﬁdmm worth community Time t I
A \ Tech.ﬂﬂlug:,r e g0 coe
/ use
— &
ime for
Edneation Available time avarsisa
lewvels +
ﬁ 4 - -
Qua]it:,r -Df role ‘&mtg_.;.;; fast
Ability to +
qfuﬁmd B : ‘/D:
[vIental health onsumpiion Availability of
+ fast fod active transport
Distribution of fast
Juality of food food outlets
Quantity of food % - SoureEs
eaten  _  Food knowled o e +
" and cooking %ﬁmnuﬂﬁc food " D ering
status Access to fresh - pui'c:ies
Sugar addiction le produce
consuming lots of sugar) = 5 )
<Number of single . Social Ownersh r;fmﬂh:hty
parent families™ Access to health —_—)/J"Lﬂtlu&ﬂﬂ“——______'..
BEIVICES i
1\ <Education
levels>
Remoteness

© Steven Allender, Deakin University 2015
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//—_" Engagement of
Awareness of the Leadership +

Problem Q Policy to Reduce
Access to SSB D q
Engagement of Staff / Alc:)uhgoEI]TJse
— SSB a Problem #

Perceived Water Access to 55B
Quality \ Parents Refusing
- e — 4~ Unhealthy Food

_ " Water Sweet Drink

Consumptlon

Cost of Bottled Consumption
Water \ / r Marketing by

Industry
Cost o.f Sweet psor Food Options
Drinks at Sports Clubs

Monltormg

% Access to Free
Water

...............
sl

Awareness of

! ,
“Access to Water ~ Retailers @ Engagement of
Via Retail <+ L Retailers

----------



CVD model

Quality of primary

care provision
)
Sources of
stress
Use of mental health
services by stressed
Stressed
fraction
[
Poor diet

fraction 0\‘

Inadequate

physical activity
fraction

Use of weight loss

services by obese
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Tobacco taxes and

Use of Anti Ki sales/marketing
primary care nti-smoxking regulations
= social marketing Use of smoking quit
-~ p products and
" services
Smoking bans at
work and public
4 [ M 4/0/ places
Use of quality moking
primary care Prevalence \
Secondhand
Diagnosis smoke
™
and control
) Particulate air
ollution
Uncontrolled P
Chronic Disorder
P Prevalences
) High blood
o pressure 0 —
. First-time CV
Obes: ) High eventand death
o e|5|ty cholesterol rates Recurrent CV
revalence Diabetes event and death
™ rates
0 Non-CVD Post-CVD
<o >
People Popn First-time Popn \
turning 35 events survived CV events and
Non-CVD Popn Post-CVD Popn deaths
deaths deaths




‘Nutrition (working from v5 CLD)
e ————

Food and
nutrition policy

influence

Food policy

+
Need for cook and staffs
training in healthy eating

Lobby for $S
for training
needs,
training

available

Actions to reduce
knowledge & skills gap

ndicator description \ Dataset and variable Response N or mean % or SD Point on CLD Notes
Has a written nutrition policy KT2014 - NPolicy. 0 No 44 17.6 R5 ECE Policy
N 1Yes 206 82.4
Has guldeNmes 10T To0d brought KT2014 - FFH Guidelines 0 No 86 344 R5 ECE Policy
from home into the ECE service 1 Yes 184 65.6
Parental compliance with food from | KT2014 - FEHCompliance | 1 Some 15 9.2 R4 Parental
home guidelines 2 Most 119 72.6 involvement
3 Al 29 17.7
Employs a cook KT2014 - Cook 0 No 65 448 R8 Funding
1Yes 80 55.2
Cook has nutrition training KT2014 - CogkNuQual 0 No 66 83.5 R1 Capable cooks
1Yes 14 17.7
Spend per child per day on food KT2014 - Spend 0-13 41 +/-4.0 R8 Funding
Menu complies with nutrition KT2014 - GoodMenu 0 No 34 59.6 Centre of CLD
guidelines (MenuScore of 8 or more) 1 Yes 22 386 (provision of
nutritious food in
- I centre)
provision of constraints
nutritious 37 variables /
food in relationships to
centre

Building skills &
knowledge

Fulfilling capacity

.....

cook’s skill at preparing
healthy food. Staff
knowldege of healthy eating
o -

-
_____

start quantifying
the model

CLD v4 -

nutrition: food
prepared in
ECEs




OF AUCKLAND
Networks, '‘Knowledge’ and ‘Engagement’

e What flows over networks to stimulate change
(community action to prevent obesity)?

e Retrospective analysis from 2 successful programs

e ‘Knowledge’

- Knowing & understanding the problem, how to intervene, how
to contribute, what is being done, how to mobilise resources

e '‘Engagement’

— Level of participation, dialogue/mutual learning, flexibility,
influence/power, leadership, passion, trust
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Knowledge

The problem of overweight
What level to intervene / determinants
How to intervene / sustainability

Your role / what others are doing

Available resources

=

2 3 4 5

Strongly Disagree Neutral Agree Strongly
disagree Agree



Engagement 1
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Not
engaged
Not at all
capable

Engaged
a little
Not v

capable

Somewhat
engaged
Somewhat
capable

Quite
engaged
Capable

5

Very
engaged
Very
capable
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Engagement 2

1 2 3 4 5

Strongly Disagree Neutral Agree Strongly
disagree Agree
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Types of social
network analyses

Sociometric

Ego-centric



Egonets with affiliation
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Community-tesed Educaton and Care Centres

ECE Umbrelia Organisation

Hexth Promotion Organisation

Heaitny Famiies N2

Materna and Chid Heath Service

Ministry of Education

Other

Other Govemnment Dept

Other Healthcare Service or Provider

Srimary Scrool

Frivate Educaton and Care Centres

Sports / Phy=ca Actvity Organization

T ¥ohanga Reo

University or ECE Taning nstiute

Unsure

Ego
networks
with
affiliations,
directions,
strength

« 19 participants
« 288 connections
wrt childhood

obesity
« 17 primary
affiliations
« 18 median
connections



ego_heterophily

0.75-

0.25-

0.00- I

Heterophily - discussions in
same or different organisations
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Collective Impact Cascade

Cascade through community networks

)

Stage Authorising Conceptualising | Validating/ Actioning
formulating
Who is involved | CEO level Managers & Staff, parents, Those with the
leaders volunteers remit, interest &

(Steering Group)

capacity

Collective Impact

1mensions

d

Systems tools

Presentations on
systems nature of
problem &
solutions

Group Model
Building
workshops

Critique of Causal
Loop Diagrams &
systems solutions

Communications
aligning actions to
system objectives

Common agenda

Ensure shared understanding of the problem and vision for change is agreed
for each stage of the cascade

Shared Ensure consistent data on problems (child obesity, behaviours) and solutions
measurements (eg policy implementation, settings’ food environments) are collected
Mutually Ensure participant activities are differentiated yet coordinated through a
reinforcing mutually reinforcing plan of action relevant for each stage of the cascade
activities

Continuous Ensure consistent and open communication across the many players to build

communications

trust, assure mutual objectives, and create common motivation

Backbone
organisation

Ensure an organization with appropriate staff & skills serves as the backbone
for the initiative and coordinates participating organizations and agencies




Healthy Families NZ

Workplaces
’/
Schools, ECE,
Health promotion NGOs tertiary education
programmes aimed wi incl, settings
at schools, f " PHOSs
workplaces etc Sports
DHBs Stk Local health
Contracted to oversee local implementation PHUs pr promotion workfarce
Coordinationand = - T~ Lead Employs —  SUppOrts and
funding Reports against performance and outcome = organisation e encourages healthy
Indicators actions in different
Government School T settings
Tools and resources | " £CE Principals
] Local
providers
Diisionts Sports and letsure
Data, researchand | 2 settings
evaluation \
Other community
Other community: -~ settings
level programmes
and funding

A Healthy Families NZ Community
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e Other national and
regional activities eg
— Fruit in schools

- Healthy Auckland
Together, Healthy
Christchurch

— Project Energize
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(" HEALTHY
e = A UCKLAND http://www.healthyaucklandtogether.org.nz/

'TOGETHER

e Regional PH service provides backbone support
e All major Auckland organisations participating

e 1 year - joining up, learning about each other,
developing plans, obtaining mandates etc
e Injected $$ = 3 Healthy Families NZ sites, ARPHS

e Challenges

— Undertaking systems change across the region using
existing resources

— Measuring the impacts of the efforts
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FoodBack
Information ,‘

Central database

Short L
Community feedback feedosgck
members loops
Healthier ¢ .| Change agents
community
food places

Information and short feedback loops = Food data, pictures,
location data, best practice stories, comments
Long feedback loop = Analyses, badges, best practice benchmarks
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Strengths of systems approaches

1. Engagement
— Creating joint understandings of the problems and solutions
— Group Model Building

2. Truer picture of the problem

— Embracing the complexity

— Using the dynamics

— More tools for understanding and evaluations
3. Levels of intervention

— Variables

— Relationships
— Rules, goals
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Conclusions

e Shift to systems thinking is a step change for obesity
prevention

e Still understanding how to communicate it, apply it,
and measure it

e Need to exploit the spread of the ‘prevention virus’ and
‘community bootstrap’ processes

e Need systems tools as well as linear null hypothesis
testing tools (G1-G3)

e Population monitoring data is essential
e Pool our lessons and create preventions systems for NZ



