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Abstract: 

 

The increasing prevalence of childhood overweight and obesity is raising significant concern 

about lasting health effects on individuals, as well as social and economic impacts.  Target setting 

for reductions in prevalence can have the advantages of focussing policy and program efforts and 

eliciting cooperation in responding to challenging problems such as childhood overweight and 

obesity.  However, failures to achieve set targets can also have undesirable demoralising effects.  

System dynamics (SD) modelling is an efficient way to test the likely impacts of policy and 

program options before they are implemented in the real world and offers the advantage of 

informing what combination of interventions is most likely to achieve set targets and providing 

more realistic expectations of how soon impacts will be seen.  In response to a target set by the 

New South Wales (Australia) Government to reduce childhood overweight and obesity by five 

per cent by 2025, a system dynamics model was developed in partnership with policy agencies to 

examine the effect of various planned and proposed interventions. This paper reports the 

development of an SD model of childhood overweight and obesity in NSW for the purpose of 

determining the feasibility of achieving the target and what strategies would be required to do so. 

Additionally, the paper highlights the value of dynamic modelling in managing expectations for 

the size and timeliness of likely impacts which can facilitate advocacy efforts and evaluation of 

progress.   

 

 

INTRODUCTION 

 

Obesity is a complex global health challenge (Ng et al., 2014). In Australia, overweight and 

obesity are the second highest risk factors for the burden of disease (Australian Institute of Health 

and Welfare, 2016) contributing to the risk of cardiovascular disease (Bastien et al., 2014), type 

2 diabetes (Hu, 2008), musculoskeletal conditions (Grotle et al., 2008) and some cancers 

(Renehan et al., 2008). Of particular concern has been the increasing prevalence of childhood 

overweight and obesity over the past few decades and its potential long term implications for 

chronic disease burden and its social and economic impacts (Au, 2012). In New South Wales 

(NSW), Australia, 22.9 per cent of primary school children and 27.4 per cent of secondary school 

adolescents were reported as being overweight or obese (NSW Health, 2015), indicating the extent 

of the challenge. In an effort to address this burden by inspiring focussed and aligned action, the 

World Health Organization (WHO) delivered a call for member states to adopt target setting to 

halt the rise in obesity by 2025 (World Health Organization, 2013). Such target setting had already 

been adopted in countries including the United Kingdom (Abidin et al., 2014). In Australia, in 

2015, the Premier of the state of New South Wales unveiled 30 cross-portfolio State priorities, 

including a priority target to reduce overweight and obesity in children (aged 5–16 years) by five 

per cent over 10 years (NSW Government, 2015). Based on current population projections, this 

would equate to a reduction in the number of children who are overweight or obese of 62,000 by 

2025 (NSW Ministry of Health, 2016).  

 

Overweight and obesity is a complex issue with no simple, ‘quick fix’. Factors that contribute to 

the problem include a range of individual, social, cultural, economic and environmental factors 
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and the policy environment (Vandenbroeck and Goossens, 2007; Allender et al., 2015). There is 

evidence for the effectiveness of interventions to address overweight and obesity in children 

(Waters et al., 2011; Bauman et al., 2016). These interventions aim to reduce energy intake, 

increase energy expenditure or both. However, the complex interactions and uncertainty around 

the combined effects of obesity interventions and the limited health resources to achieve the NSW 

target presented a challenge to decision making on how best to focus efforts in reducing childhood 

overweight and obesity. The current paper addresses some of these challenges by combining 

primary and secondary data on childhood overweight and obesity, with the research evidence on 

prevention and treatment strategies, to develop a system dynamics (SD) model as a potential tool 

for policy makers to examine the feasibility of achieving the NSW Premiers target and to explore 

in a robust, low risk way, the combination of strategies that would be required.  

 

 

METHODS 

 

System Dynamics Model 

The model structure was developed through collaboration between system scientists, policy 

makers, program planners and content experts, and reflects age stratification of stocks 

distinguishing between overweight/obese and not overweight/obese. The following age ranges 

were selected on the basis of different interventions apply to age-specific settings (e.g. infancy, 

preschool, primary and secondary school) that may influence the feasibility of reaching the target: 

• Infants: 0–1.99 years (under 2 years of age) 

• Preschool: 2–4.99 years (under 5 years of age) 

• Primary school: 5–11.99 years (under 12 years of age) 

• High school: 12–16.99 years (under 17 years of age). 

 

Infants enter the model through birth or net immigration (interstate and overseas), as ether 

overweight/obese or not overweight/obese. A simplifying assumption is made that infants and 

children infants entering the model through net immigration are not overweight or obese at the 

outset but may become so. A representation of the aging chain structure of childhood overweight 

and obesity in NSW is provided in Figure 1 and reflects the business as usual case of current NSW 

health programs and initiatives to address childhood overweight and obesity. A representation of 

energy balance was included in the model, whereby energy intake less expenditure results in 

weight gain, weight loss or stability. The ‘Schofield equation’* was used to inform this 

mechanism (see Additional file A) which is influenced by the impact of programs on either energy 

intake or expenditure at each of the age ranges (Figure 2), with the resultant net intake (in pink) 

influencing the net rate of children becoming overweight/obese. 

 

 

 

 

 

 

Figure 1: Structure of the model of childhood overweight and obesity in NSW 
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Figure 2: Simplified representation of program impact on energy balance (kJ) 

 

 
Program engagement and behaviour change structure 

In taking a behavioural lens to weight change, the ‘stages of change’ concept, adopted from the 

Trans-theoretical model (Prochaska and DiClemente, 1982), was implemented in the model using 

an ‘awareness array’ (Figure 3). Using this conceptual model, children and their families move 

from a state of unawareness (of the relationship between healthy eating and physical activity and 

their health), to awareness of these factors, and of the programs and interventions that are available 

to support them. Proportions of the population can then move to a state of readiness to engage 

(with an intervention), and then subsequently being ‘engaged’ and therefore taking up the 

intervention (subject to the access and availability).  Proportions of the population can also move 

back through stages (e.g. if there is dissatisfaction with the quality of services, they can move 

from an ‘engaged’ state to ‘ready to engage’, and through natural decay (waning engagement / 

motivation), they move from being aware to becoming unaware. Other influencing factors 
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represented including the average time needed to adopt behaviour change strategies, the time 

required to accept the need for change, and the impact of program delivery on engagement. The 

influence of community education and information on this ‘awareness array’ is also represented, 

affected by factors including the time required for a campaign to reach the general population.  

 

Figure 3: Program engagement and behaviour change 

 

 
Food choices structure 

Key influencing factors on food choices represented in the model include the affordability and 

availability of healthy food at home and out of home. Healthy food affordability is influenced by 

the impact of certain interventions included in the model such as a tax on sugar sweetened 

beverages and subsidies for healthy food; and healthy food availability is influenced by parental 

influence, which varies according to a child’s age, awareness of healthy eating, and impact of 

interventions aimed at creating environments that support healthier eating. The Healthy Food 

Purchase Index is derived from weighted data for all of the key influencing factors and flows into 

the energy reduction from healthy food (figure 4).  
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Figure 4 – Structure representing the mechanism of impact of food choices 
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Physical activity structure 

To support an increase in physical activity levels, physical structures and facilities need to be 

available and maintained within community settings. The amount of incidental physical 

activity undertaken by the population is primarily influenced by the walkability of their settings 

(that is, how safe, pleasant and suitable an area is for walking). These factors flow into an 

Access and Walkability Index, which then contributes to the energy expenditure component of 

the model via the Activity Index (figure 5). 

 

Figure 5 –Structure representing the mechanism relating to physical activity 

infrastructure 

 

 
 

Interventions 

Reach, adoption and ‘lag effect’ for interventions have been incorporated into the model, and 

can be modified by end users of the model. The following interventions were integrated into 

the model on the basis of priority setting by the stakeholder group and in consultation with 

NSW Health (i.e. the State Government Health Department): 

• Healthy food availability  

• Settings-based, state-wide primary prevention programs (e.g. conducted in early 

childcare centres, primary and high schools) 

• Pre and post-natal interventions 

• Advertising bans (restricting marketing of unhealthy food and beverages to 

children) 

• Sugar sweetened beverage tax  

• Subsidies for healthy food  
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• Social marketing campaigns   

• Routine advice and clinical service delivery   

•  Environments to support healthy eating and physical activity (e.g. promotion of 

active transport, infrastructure, other sporting activity promotion). 

 

Information regarding these interventions is provided in Table 1.  

 

Table 1: Interventions integrated into the model 

Intervention Description 

Primarily intake-focused interventions  

Healthy food availability  The restriction of unhealthy food product availability, and increase in availability of healthy alternatives. 

Acts to reduce energy intake in the model. 

Pre/postnatal 

interventions (0–2 years) 

Early intervention with new parents to promote healthy weight gain and prevention of overweight and 

obesity in their children. Acts to reduce energy intake in the model. 

Advertising bans  Restriction of marketing of unhealthy food and beverages to children. Much of advertising is outside of 

the remit of NSW Government, however outdoor advertising of unhealthy food and beverages to children 

can be restricted. Acts on purchasing and consequent consumption of unhealthy products, and resulting 

reduction in energy intake in the model.   

Sugar Sweetened 

Beverage (SSB) Tax 

The introduction of a 20% additional tax on sugar-sweetened beverages (SSBs) which increases the sale 

price of these products, and acts to reduce purchasing, consumption and hence energy intake in the 

model. 

Health food subsidies This intervention is subsidized by revenue raised through implementation of the sugar sweetened 

beverage tax, acts to improve affordability of healthy food, and hence to reduce energy intake.  

 

Primarily expenditure-focussed interventions  

Environments to support 

physical activity (Built 

environment 

infrastructure; sport and 

active transport)  

Supportive environments focussed on making physical activity (both planned and incidental) easier and 

more inviting for the population. This includes increasing walkability, providing exercise and active 

transport infrastructure (e.g. bike paths, improved pavements) and increasing the number, quality and 

accessibility of sporting infrastructure. This acts to increase energy expenditure in the model. 

 

Interventions addressing both intake and expenditure (but not focussing primarily on either)  

State-wide support 

programs (settings 

based) 

Appropriate healthy eating and active living support programs for children focussed on prevention of 

overweight and obesity during childhood and into adulthood. These include NSW Health programs that 

are primarily delivered through settings, such as early childcare centres, primary and high schools and 

junior community sports clubs. These have been developed and implemented in partnership with cross-

sectoral policy agencies including the NSW Department of Education and Transport NSW.  

Routine advice and 

clinical service delivery  

Increasing the identification and management of childhood overweight and obesity in clinical services, 

including the provision of information and advice for parents, development of new tools, and training for 

health and community professionals, may raise parents’ awareness and knowledge of their children’s 

weight status and promote referrals to and uptake of appropriate programs when required. 

Social marketing 

campaigns  

Government social marketing campaigns delivered through TV, radio, outdoor advertising, social media or 

other novel PR ‘activation’ techniques and events. These act in the model to raise awareness of the risks of 

unhealthy food and an inactive lifestyle and of the benefits of healthy foods and an active lifestyle.  
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Data inputs / outputs 

The model was developed using available historical time series of births and population growth 

from 2000 to 2015 (obtained from the Australian Bureau of Statistics) and birth and population 

projections from 2016 to 2030 (obtained from the NSW Department of Planning and 

Environment, 2016). The structure and parameterisation of the model drew on a range of data 

sources including systematic reviews, well-accepted formulas and conceptual models, local 

survey data, economic data, and the combined expert knowledge of multidisciplinary 

consortium members. We utilized data provided by the Australian Bureau of Statistics, and 

NSW Health administrative datasets (HealthStats NSW) and the 2015 NSW Schools Physical 

Activity and Nutrition (SPANS) survey data. Parameter values, their sources, and data used for 

model calibration are provided in Additional file A. Default parameter values were drawn from 

the available literature and data where possible, but also from expert consensus when data was 

lacking. Sliders were implemented for many parameters to allow testing of alternative 

assumptions or alternate parameter values by end users. Navigation to sliders to change the 

default values is made possible through buttons on the primary user interface page and the 

model was accompanied by a user guide with labelled images of user interface pages (figure 

6) to facilitate interaction with the model. Consistent with the Premier’s target of reducing the 

prevalence of childhood overweight and obesity, the primary output of interest for this model 

was the proportion of children aged five to 16 (inclusive) in NSW who are overweight or obese 

over time (2016–2025) overall and stratified by age subcategories.  

 

 

Figure 6: Primary interface screen reflecting key outcome of interest and interventions 
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Intervention scenarios:  

The following intervention scenarios were simulated (and compared against the baseline of 

business as usual) to determine what combination of interventions would achieve the target of 

a 10% reduction in childhood overweight and obesity by 2025, and how soon would any impact 

be likely to be seen: 

Scenario 1: Expansion of existing programs currently delivered by NSW Health 

(baseline reach of programs at 80% of population expanded to 85%; baseline adoption 

of programs at 70% of population expanded to 80%); 

Scenario 2: Expansion of existing NSW Health programs plus expansion of built 

environment infrastructure plus expansion of sport and active transport;  

Scenario 3: Full suite of modelled interventions 

 

 

RESULTS 

 

The model estimated historic and projected time series (2010-2030) for births (Figure 7A); 

population growth (Figure 7B and 7C) and deaths (Figure 7D). For the base case (business as 

usual), the model forecasts an increase in childhood overweight and obesity from 2016 to 2019 

from 282,677 to 290,005; followed by a decline to 252,350 by 2030.  Comparative runs of the 

model investigating the impact of the modelled scenarios are provided in Table 2 and Figure 

8.  Results demonstrate that it is theoretically possible for the NSW Premier’s target to be 

reached by 2025; however, the collective impact of current and planned scale up of NSW 

Health programs alone won’t achieve the target (achieves a 3.1% reduction by mid-2025). 

Improving built environment infrastructure (access and walkability) and increasing 

opportunities for sport and recreation (including organised sports and active transport) added 

to the suite of NSW Health programs and services achieves a 4.5% reduction in childhood 

overweight and obesity; but it will take the full suite of modelled interventions to reach the 5% 

target within the timeframe (i.e. with addition of a sugar sweetened beverage tax, subsidies for 

healthy food, and advertising bans). The earliest that even a small (1%) reduction in the 

prevalence of childhood overweight and obesity might be seen is 2020.  
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Figure 7: Model outputs for births, deaths and population growth and comparisons with 

historic and projected time series for the period 2010-2030. 

  

  
Fig. (A) Blue line = Births per annum produced by model; Pink line = Historic and projected birth data (Average over 5 years) 

Fig. (B) Pink line = Population of children produced by model; Green line = historic and projected population growth data (children 5-16) 
Fig. (C) Blue line = Total population of NSW produced by model; Pink line = historic and official NSW projected population 

Fig. (D) Blue line = Deaths per annum produced by model; Red line = model projected deaths aggregate of previous 5 years; Pink line = NSW 

official projected deaths aggregate of previous 5 years 

 

Figure 8: Comparative % reductions of overweight and obese children of intervention 

scenarios against baseline 

  
   Baseline – blue; Scenario 1 – red; Scenario 2 – pink; Scenario 3 – green   

(A) (B) 

(C) (D) 
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Table 2: Summary of estimated reductions in suicide in 2025, following combinations of 

selected interventions and reductions in lethality of method 

 No. of overweight 

and obese children 

by mid-2025 

% reduction by 

mid-2025 

Baseline (business as usual): current NSW Health programs at 80% 

reach and 70% adoption 
273,116 2.9 

Scenario 1: Expansion of current NSW Health programs to achieve 

85% reach and 80% adoption 
270,629 3.1 

Scenario 2: Expansion of current NSW Health programs plus 

expansion of built environment infrastructure plus expansion of 

sport and active transport 

251,620 4.5 

Scenario 3: Full suite of modelled interventions 
246,941 4.9 

 

 

DISCUSSION 

This paper describes the application of a system dynamics model to the challenge of 

determining how best to achieve a set target of reducing childhood overweight and obesity by 

5% by 2025. The model replicated historical time series of births, deaths, population growth 

and childhood overweight and obesity. Whilst it has been demonstrated that it is theoretically 

possible to achieve the target, the realisation of this impact will require coordinated health 

department programs initiatives and state government policy responses. The model suggests 

that the ambitious target requires implementation of enhanced programs and services provided 

by NSW Health to achieve 85% reach and 80% adoption, as well as improvements to built 

environment infrastructure (e.g. improving the walkability in communities (Leslie, 

Butterworth, & Edwards, 2006)), increased opportunities for children to engage in sport and 

recreation (e.g. organised sports and increasing the amount of active transport by children), 

advertising bans for unhealthy food and fiscal policies to dis-incentivise unhealthy beverages 

and make healthy food more affordable (i.e. a tax on sugar sweetened beverages and subsidies 

for healthy food).   

 

The participatory approached used to develop the model brought together researchers, policy 

makers, program planners, practitioners, health economists and modellers enabled the 

integration of diverse evidence sources and perspectives and facilitated cross-agency 

communication and consensus building for aligned action towards the target. While further 

work is being undertaken to integrate an economic component to the model, it is already being 

used to inform strategic planning and aid advocacy efforts for investment in the necessary 

broader policy measures required to achieve the target. Additionally, the model provides a 

robust basis from which to estimate the quantitative trade-offs of not implementing particular 

broader policy responses, and to manage expectations around the how soon impacts will appear 

in reporting of progress against the target.  Finally, the model building process highlighted the 

need to strengthen data collection for effective evaluation of the impact of implemented 

policies and programs against the target.   
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There are a number of methodological considerations in interpreting the findings in this paper. 

While the SD model presented is able to account for behavioural and population dynamics that 

impact population level changes over time in childhood overweight and obesity, aggregate 

models such as these are an over-simplification that do not consider the complex individual 

mechanisms and trajectories associated with dietary intake and physical activity. Agent based 

models may be more appropriate in capturing these mechanisms. However, the application of 

system dynamics applies a level of mathematical rigour to supporting decisions regarding how 

best to achieve the set target that has not previously been applied in NSW, and is also consistent 

with observed data inputs at the aggregate, population-level. Geographical variation in social 

disadvantage that contributes to differential overweight and obesity trends across NSW as well 

as differential effects of interventions were not considered in the current model due to lack of 

data.  This is an area for further exploration.  
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Additional file A: Parameter estimates and data sources 

Variable Values Sources used 

Advertising Sponsorship & Promotion 
 

  

INIT Effective_Reduction_in_Junk_Food_Ad[Media]  0 Boswell et al 2016. Food cue reactivity and craving predict eating and 

weight gain: a meta-analytic review. Obesity Reviews. 17: 159–177 

 

Boyland E, et al 2016. Advertising as a cue to consume: a systematic 

review and meta-analysis of the effects of acute exposure to unhealthy 

food and non-alcoholic beverage advertising on intake in children and 

adults. American Journal of Clinical Nutrition. 103(2): 519-533 

 

World Health Organization 2010. Set of recommendations on the 

marketing of foods and non-alcoholic beverages to children. Geneva, 

Switzerland.  

 

Chambers SA, Freeman R, Anderson AS, MacGillivray S 2015. Reducing 

the volume, exposure and negative impacts of advertising for foods high 

in fat, sugar and salt to children: A systematic review of the evidence 

from statutory and self-regulatory actions and educational measures. 

Prev Med. Jun:75:32-43. doi: 10.1016/j.ypmed.2015.02.011 

 

Dhar T, Baylis K, 2011. Fast food consumption and the ban on advertising 

targeting children: the Quebec experience. Journal of Marketing 

Research. 48: 799–813 

 

Norman J, Kelly B, Boyland E & McMahon A 2016. The Impact of 

Marketing and Advertising on Food Behaviours: Evaluating the Evidence 

for a Causal Relationship. Curr Nutr Rep. 5(3): 139-149 

 

Kite J, Bellew B, Gale J, Bauman A 2016. The NSW Make Healthy Normal 

Campaign: Wave 3 Evaluation Report. Prepared for the Centre for 

Population Health, NSW Ministry of Health. Sydney; Physical Activity 

Nutrition Obesity Research Group 

 

Kelly B, Bellew B 2016. Cost benefit of removing unhealthy food 

advertising from NSW Government owned and leased spaces and sites: a 

discussion paper. Unpublished paper, provided by The University of 

Wollongong and The University of Sydney 

 

Bellew W, Kelly B, King L, et al (2016) A hierarchy of protection from 

marketing exposures [HOPE]; theoretical framework and estimates of risk 

protection afforded to children and youth by reducing exposure to 

unhealthy marketing. Unpublished draft briefing paper provided to 

model building team. 

 

Age_Specific_Junk_Food_Energy_Reduction[Age_0_up_to_2]  0.25 

Age_Specific_Junk_Food_Energy_Reduction[Age_2_up_to_5]  1 

Age_Specific_Junk_Food_Energy_Reduction[Age_5_up_to_1

2]  

1 

Age_Specific_Junk_Food_Energy_Reduction[Age_12_up_to_

17]  

1 

Age_Specific_Junk_Food_Energy_Reduction[Age_17_up_to_

45]  

1 

Ave_Intake_kJ  8000 

Base_Replacement_energy_consumption_%  47 

Decrease_in_EDNP_Advertising_%_in_Govt_controlled_spac

e[TV]  

50 

Decrease_in_EDNP_Advertising_%_in_Govt_controlled_spac

e[Outdoor]  

100 

Decrease_in_EDNP_Advertising_%_in_Govt_controlled_spac

e[Print]  

50 

Decrease_in_EDNP_Advertising_%_in_Govt_controlled_spac

e[OnLine]  

25 

Decrease_in_EDNP_Advertising_%_in_Govt_controlled_spac

e[Sponsorship]  

33 

Decrease_in_EDNP_Advertising_%_in_Govt_controlled_spac

e[POS]  

25 

Decrease_in_EDNP_Advertising_%_in_Govt_controlled_spac

e[Movies]  

25 

EDNP_%_of_Food__ads[TV]  100 

EDNP_%_of_Food__ads[Outdoor]  72 

EDNP_%_of_Food__ads[Print]  72 

EDNP_%_of_Food__ads[OnLine]  72 

EDNP_%_of_Food__ads[Sponsorship]  72 

EDNP_%_of_Food__ads[POS]  72 

EDNP_%_of_Food__ads[Movies]  72 

Feedback_from_Healthy_Food_at_Home_On\Off  1 

Food_Ad_Spend_%[TV]  26.7 

Food_Ad_Spend_%[Outdoor]  5.3 

Food_Ad_Spend_%[Print]  10 

Food_Ad_Spend_%[OnLine]  10 

Food_Ad_Spend_%[Sponsorship]  30 

Food_Ad_Spend_%[POS]  9 

Food_Ad_Spend_%[Movies]  9 

Govt_influence_%[TV]  50 

Govt_influence_%[Outdoor]  45 

Govt_influence_%[Print]  10 

Govt_influence_%[OnLine]  25 

Govt_influence_%[Sponsorship]  30 

Govt_influence_%[POS]  10 
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Govt_influence_%[Movies]  10 

Media_On\Off[TV]  1 

Media_On\Off[Outdoor]  1 

Media_On\Off[Print]  1 

Media_On\Off[OnLine]  1 

Media_On\Off[Sponsorship]  1 

Media_On\Off[POS]  1 

Media_On\Off[Movies]  1 

Reduction_in_Unhealthy_Food_due_to_ban_on_TV_ads_%  13 

Sedentary_behaviour_effect_Advertising_feedback_On\Off  1 

Unhealthy_food_%_of_intake  38.5 

Unhealthy_food_ad_restrictions_On_\Off  0 

Years_to_Implement_Ban[Media]  2 

Year_to_Start_Ad_Ban  2017.5 

Ageing Chains    

Initial_%_ow\ob[Age_0_up_to_2]  19.5 NSW Ministry of Health. 2016. SPANS Summary Report (unpublished). 

North Sydney: NSW Health. 

 

NSW Department of Planning and Environment 2016. NSW Population 

Projections. Obtained from Demography Unit, NSW Department of 

Planning and Environment. 

 

Homer J, Hirsch G, Milstein B 2007. Chronic illness in a complex health 

economy: the perils and promises of downstream and upstream reforms. 

System Dynamics Review. 23(2-3): 313-343 

 

Hector D, King L, Hardy L, St George A, Hebden L, Espinel P, Rissel C 

2010. Evidence update on obesity prevention across the life-course. A 

report prepared for NSW Ministry of Health. Obtained 1 November 2016 

from http://sydney.edu.au/medicine/public-health/prevention-

research/news/reports/Evidence%20update%20life%20course.pdf 

 

Hadfield R, Lain S, Simpson J et al 2009. Are babies getting bigger? An 

analysis of birthweight trends in New South Wales, 1990–2005. Med J 

Aust. 190(6): 312-315. 

Initial_%_ow\ob[Age_2_up_to_5]  20.7 

Initial_%_ow\ob[Age_5_up_to_12]  23.9 

Initial_%_ow\ob[Age_12_up_to_17]  22 

Initial_%_ow\ob[Age_17_up_to_45]  50 

Initial_Population[Age_0_up_to_2]  474241*2 

/5 

Initial_Population[Age_2_up_to_5]  474241 

*3/5 

Initial_Population[Age_5_up_to_12]  619263 

Initial_Population[Age_12_up_to_17]  452782 

Initial_Population[Age_17_up_to_45]  2789695 

lt12y  7 

lt17y  5 

lt2__y  2 

lt45_Y  28 

lt5_y  3 

NOM%[Age_0_up_to_2]  2 

NOM%[Age_2_up_to_5]  3 

NOM%[Age_5_up_to_12]  7 

NOM%[Age_12_up_to_17]  9 

NOM%[Age_17_up_to_45]  74 

BAU Aging chain 
 

  

Migrant_Children_%_1  5 Zask A, et al 2012. Tooty Fruity Vegie: an obesity prevention intervention 

evaluation in Australian preschools. Health Promotion Journal of 

Australia. 23(1) 

 

Garrard J 2011. Active travel to school: literature review. Canberra: ACT 

Department of Health. 

 

Fry, D 2008. NSW Travelsmart Schools Program 2006 - 2007 Summary 

INIT BAU_LGA_%  10.5 

BAUannual_change_in_LGA%_1  -0.1 

lt12y_1  7 

lt17y_1  5 

lt2__y_1  2 
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lt45_Y_1  28 Report. 

http://www.pcal.nsw.gov.au/__data/assets/file/0007/27682/travelsmart.p

df  

 

NSW Department of Health 2006. NSW Healthy School Canteen Strategy 

Evaluation Report 2005. 

http://www.healthykids.nsw.gov.au/downloads/file/campaignsprograms/

NSWHealthySchoolCanteenStrategyEvaluationReport2005.pdf 

Kite J, Bellew B, Gale J, Bauman A 2016. The NSW Make Healthy Normal 

Campaign: Wave 3 Evaluation Report. Unpublished report, prepared for 

the Centre for Population Health, NSW Ministry of Health. Sydney; 

Physical Activity Nutrition Obesity Research Group. 

lt5_y_1  3 

Early Intervention (0-2 years) 
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Hayes A, Lung T, Wen LM, Baur L, Rissel C, Howard K 2014. Economic 
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prevent obesity. Obesity (Silver Spring). 22(7): 1709-15. doi: 

10.1002/oby.20747 

 

Wen LM, Baur LA, Rissel C, Xu H, Simpson JM 2014. Correlates of body 

mass index and overweight and obesity of children aged 2 years: findings 

from the healthy beginnings trial. Obesity (Silver Spring). 22(7): 1723-30. 

doi: 10.1002/oby.20700 

 

Wen LM, Baur LA, Simpson JM, Rissel C, Wardle K, Flood VM 2012. 

Effectiveness of home based early intervention on children's BMI at age 
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10.1136/bmj.e3732. 

 

Giugliani ER, Horta BL, Loret de Mola C, Lisboa BO, Victora CG 2015. 

Effect of breastfeeding promotion interventions on child growth: a 

systematic review and meta-analysis. Acta Paediatr. 104(467):20-9. doi: 

10.1111/apa.13160.  

 

Bauman A, Bellew B, Boylan S, Crane M, Foley B, Gill T, King L, Kite J, 

Mihrshahi S 2016. Obesity Prevention in Children and Young People 

aged 0-18 Years: a Rapid Evidence Review brokered by the Sax Institute. 

Full Technical Report. Prepared for the NSW Ministry of Health: Sydney. 

Physical Activity Nutrition Obesity Research Group 

 

NSW Health 2016. Premier’s Priority for Childhood Overweight and 

Obesity program trajectories. Unpublished report, supplied by NSW 

Health. 

 

NSW Health 2016. Program logic models for NSW Health state wide 

programs. Unpublished documents, supplied by NSW Health. 

INIT High_risk_at_birth_%  10.5 

INIT Mothers_Reached_%  25 

Annual_reduction_in_%_high_risk_at_birth  1 

Energy_reduction_%_due_to_early_intervention  10 

G02_age_applicability[Age_0_up_to_2]  1 

G02_age_applicability[Age_2_up_to_5]  0 

G02_age_applicability[Age_5_up_to_12]  0 

G02_age_applicability[Age_12_up_to_17]  0 

G02_age_applicability[Age_17_up_to_45]  0 

Max_%_mothers_reached  30 

Minimum_%_at_high_risk_of_OwO_at_birth  5 

OW\Ob_births_to_Ow\Ob_mums_%  50 

Time_to_max_early_intervention_effectiveness  5 

Go4Fun – weight reduction intervention 
 

  

INIT Go4Fun_Obese_Reduction  0 Peirson et al 2015. Prevention of overweight and obesity in children and 

youth: a systematic review and meta-analysis CMAJ Open 3(1) 

Khanal S, Welsby D, Lloyd B, Innes-Hughes C, Lukeis S & Rissel C 2015. 

Effectiveness of a once per week delivery of a family-based childhood 

obesity intervention: a cluster RCT. Pediatric Obesity. DOI: 

doi:10.1111/ijpo.12089 

 

Lombard C, Barber E, Bowles K, Clarke R, Collins J, Dordevic A, Huggins C, 

Palermo C, Truby H 2016. The effectiveness of non-face-to-face family-

focused healthy lifestyle programs in reducing childhood overweight and 

INIT Go4Fun_OwO_reduction  0 

INIT Go4Fun_Reached  7000 

BMI_loss_per_Go4Fun  0.5 

Go4Fun_Complete_75%of_sessions  60 

  

Go4Fun_On\Off  0 

Initial__Annual_Go4Fun_enrolments  1600 
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Long_Term_BMI_Multiplier  1.5 obesity: an Evidence Check rapid review brokered by the Sax Institute for 

the NSW Ministry of Health 

 

Henderson L, Lukeis S, O’Hara BJ, McGill B, Innes-Hughes C & Rissel C 

2016. Go4Fun®: Evidence and Evaluation Summary (2011–2015). 

Unpublished report produced by the NSW Ministry of Health. 

 

NSW Health 2016. Premier’s Priority for Childhood Overweight and 

Obesity program trajectories. Unpublished report, supplied by NSW 

Health. 

 

NSW Health 2016. Program logic models for NSW Health state wide 

programs. Unpublished documents, supplied by NSW Health. 

 

 

Obese__%_2015[Age_0_up_to_2]  3 

Obese__%_2015[Age_2_up_to_5]  5 

Obese__%_2015[Age_5_up_to_12]  7.1 

Obese__%_2015[Age_12_up_to_17]  5.8 

Obese__%_2015[Age_17_up_to_45]  15 

Overweight_&_Obese_%_2015[Age_0_up_to_2]  18 

Overweight_&_Obese_%_2015[Age_2_up_to_5]  20 

Overweight_&_Obese_%_2015[Age_5_up_to_12]  22.9 

Overweight_&_Obese_%_2015[Age_12_up_to_17]  27.4 

Overweight_&_Obese_%_2015[Age_17_up_to_45]  50 

Program_status_date  2015.5 

Proportion_of_children_obese_in_target_market_%  75 

Reduction_in_mean_BMI  1 

Sustain_Weight_Loss_%  75 

Target_Go4Fun_new_enrolements_pa  1600 

Years_to_scale_up_to__Go4Fun_target  5 

Healthy Food Environment and Choices 
 

  

INIT Healthy_Food_Affordability  50 Ball K, McNaughton SA, Le HN, Gold L, Ni Mhurchu C, Abbott G, Pollard 

C, Crawford D 2015. Influence of price discounts and skill-building 
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NSW Department of Health 2006. NSW Healthy School Canteen Strategy 

Evaluation Report 2005. 

http://www.healthykids.nsw.gov.au/downloads/file/campaignsprograms/
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NSW Health (2013). NSW Healthy Eating and Active Living Strategy: 

Preventing overweight and obesity in New South Wales 2013-2018. 

North Sydney: NSW Ministry of Health 

http://www.health.nsw.gov.au/heal/Publications/nsw-healthy-eating-

strategy.pdf 

INIT Healthy_Food_at_Home  60 

INIT 

Healthy_Food_Availability_Out_of_Home[Age_0_up_to_2]  

50 

INIT 

Healthy_Food_Availability_Out_of_Home[Age_2_up_to_5]  

50 

INIT 

Healthy_Food_Availability_Out_of_Home[Age_5_up_to_12]  

50 

INIT 

Healthy_Food_Availability_Out_of_Home[Age_12_up_to_17]  

50 

INIT 

Healthy_Food_Availability_Out_of_Home[Age_17_up_to_45]  

50 

Adult_Program_impact_on_0_upto_2s_%  10 

Age_specific_Impact[Age_2_up_to_5]  1 

Age_specific_Impact[Age_5_up_to_12]  1 

Age_specific_Impact[Age_12_up_to_17]  1 

Age_specific_Impact[Age_17_up_to_45]  1 

Awareness_of_Healthy_Food[UA]  15 

Awareness_of_Healthy_Food[AW]  50 

Awareness_of_Healthy_Food[RtE]  75 

Awareness_of_Healthy_Food[Eg]  100 

Awareness_of_Healthy_Food[DisEg]  60 

Healthy_Food_Affordability_Target  75 

Healthy_food_subsidy_required_to_reach_100%_affordabilit

y_$M_pa  

200 

Healthy_Food__Availability_Targets_%[Pop]  80 

Max_Energy_Reduction_Healthy_food_%[Pop]  20 
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Subsidise_Healthy_Food_On\Off  0 

Time_to_Healthy_Food_at_Home  2 

Time_to_Healthy_Food_Out_of_Home_Yrs  3 

Years_to_Impact_Affordability  4 

Healthy Weight Energy Balance 
 

  

INIT Average_kJ_reduced[Pop, Means]  0 (Primary source for energy equation)  Schofield WN (1985). Predicting 

basal metabolic rate, new standards and review of previous work. Hum 

Nutr Clin Nutr. 39 Suppl 1: 5–41 

 

Hall K, Sacks G, Chandramohan D et al 2011. Quantification of the effect 

of energy imbalance on bodyweight. The Lancet. 378: 826-37 

 

Hall K, Butte N, Swinburn B, Chow C 2013. Dynamics of childhood growth 

and obesity: development and validation of a quantitative mathematical 

model. Lancet Diabetes Endocrinol. 1(2): 97-105 
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Cole T 2000. Establishing a standard definition for child overweight and 

obesity worldwide: international survey. BMJ. 320:1240 

Average_Height[Age_0_up_to_2]  0.85 

Average_Height[Age_2_up_to_5]  0.98 

Average_Height[Age_5_up_to_12]  1.31 

Average_Height[Age_12_up_to_17]  1.64 

Average_Height[Age_17_up_to_45]  1.7 

Basal_Metabolic_Rate[Age_0_up_to_2]  2350 

Basal_Metabolic_Rate[Age_2_up_to_5]  3400 

Basal_Metabolic_Rate[Age_5_up_to_12]  5000 

Basal_Metabolic_Rate[Age_12_up_to_17]  6000 

Basal_Metabolic_Rate[Age_17_up_to_45]  8000 

BaseActivityFactor  1 

Base_Activity_Factor[Age_0_up_to_2]  1.8 

Base_Activity_Factor[Age_2_up_to_5]  1.7 

Base_Activity_Factor[Age_5_up_to_12]  1.5 

Base_Activity_Factor[Age_12_up_to_17]  1.4 

Base_Activity_Factor[Age_17_up_to_45]  1.3 

Choose_initial_Ow\Ob%_pa  0 

Enable_kJ_Expenditure_all  1 

Enable_kJ_Intake_all  1 

Expenditure_adj_time  1 

Initial_Energy_Intakes[Age_0_up_to_2]  5000 

Initial_Energy_Intakes[Age_2_up_to_5]  6500 

Initial_Energy_Intakes[Age_5_up_to_12]  8000 

Initial_Energy_Intakes[Age_12_up_to_17]  9200 

Initial_Energy_Intakes[Age_17_up_to_45]  10000 

init_ow\ob%_pa[Age_0_up_to_2]  5 

init_ow\ob%_pa[Age_2_up_to_5]  1 

init_ow\ob%_pa[Age_5_up_to_12]  0.4 

init_ow\ob%_pa[Age_12_up_to_17]  2 

init_ow\ob%_pa[Age_17_up_to_45]  2 

kJ_excess  100 

Long_Term_Weight_Loss_Calibration  1 

Targeted_at[Pop]  1 

Weight_off_delay  1 

Year_to_start_programs  2016.5 

Mechanisms of Program Engagement & Behaviour 

Change 

 
  

INIT Aware_A  25 Paich M, Peck C, & Valanta J 2011. Pharmaceutical market dynamics and 

strategic planning: a system dynamics perspective. System Dynamics 

Review. 27(1): 47–63 

 

INIT Community_Education_and_Information  25 

INIT Disengaged_DisE  0 
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Population Health, NSW Ministry of Health. Sydney; Physical Activity 
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Fuller, NR, Carter, H, Schofield D, et al 2014. Cost effectiveness of primary 

care referral to a commercial provider for weight loss treatment, relative 

to standard care: a modelled lifetime analysis. International Journal of 
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Chow, CK, Redfern J, Hillis GS, et al 2015. Effect of lifestyle-focused text 

messaging on risk factor modification in patients with coronary heart 

disease: a randomized clinical trial. Jama, 314(12): 1255-1263. 

 

Cavill N, Bauman A. 2004. Changing the way people think about health 

enhancing physical activity: do mass media campaigns have a role? J 

Sports Sci, 22:771–90 

  

McGuire WJ 1984. Public communication as a strategy for inducing 

health promoting behavioural change. Prev Med,13:299–319 

  

Bauman A, Bowles HR, Huhman M, Heitzler CD, Owen N, Smith BJ, 

Reger-Nash B 2008. Testing a hierarchy-of-effects model: pathways from 
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INIT Ready_to_Engage_RtE  25 

INIT Unaware_UA  25 

Natural_Decay_%_pa  2 

Natural_Progress_to_Engage_%_pa  75 

Social_Marketing_Campaign_Coverage_%  75 

Time_to_accept_need_for_change_Yrs  1 

Time_to_become_aware_Yrs  2 

Time_to_reach__General_Population_Yrs  1 

Parental influence 
 

  

Child_age  1 Skouteris H, McCabe M, Swinburn B, Newgreen V, Sacher P, Chadwick P 

2011. Parental influence and obesity prevention in pre-schoolers: a 

systematic review of interventions. Obesity Reviews, 12(5):315-28. 

  

Pearson N, Biddle SJ, Gorely T 2009. Family correlates of fruit and 

vegetable consumption in children and adolescents: a systematic review. 

Public Health Nutrition. 12(02):267-83. 

 

Also, expert consensus from workshops that parental influence declines 

from entry to pre-school, until people become adults, with peer pressure 

becoming more important in food selection during this time.  

Median_age[Age_0_up_to_2]  1 

Median_age[Age_2_up_to_5]  3.5 

Median_age[Age_5_up_to_12]  8.5 

Median_age[Age_12_up_to_17]  14.5 

Median_age[Age_17_up_to_45]  20 

Parental_Influence_by_age[Age_17_up_to_45]  1 

 


