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Additional files

Additional file 1. Completed PRISMA checklist [1]

This table shows the items of the PRISMA checklist and the location where the item is reported.

	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	p. 1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	p. 2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	pp. 3 – 5 

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	p. 6

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	pp. 7 – 8

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	p. 7

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	pp. 7 – 8 and Additional file 3

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	p. 8

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	p. 8 

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	pp. 9 – 10 and Additional file 4

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	pp. 9 – 10 and Additional file 4

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias (quality assessment in this review) in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	pp. 10 – 11 and Additional file 5

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	N/A

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	N/A

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	N/A

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	N/A

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	N/A

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	N/A

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	N/A

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	N/A

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	N/A

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	pp. 12 – 13

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	pp. 13 

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	pp. 13 – 14
and Additional file 6

	Risk of bias in studies 
	18
	Present assessments of risk of bias (quality assessment in this review) for each included study.
	pp. 20 – 21 and Additional file 7. 

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	N/A  

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	pp. 15 – 21

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	N/A

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	N/A

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	N/A

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	N/A

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	N/A

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	pp. 21 – 24

	
	23b
	Discuss any limitations of the evidence included in the review.
	pp. 26 – 27

	
	23c
	Discuss any limitations of the review processes used.
	pp. 26 – 27

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	pp. 24 – 25

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	p. 6

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	p. 6

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	p. 6

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	p. 29

	Competing interests
	26
	Declare any competing interests of review authors.
	p. 28

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	p. 28





Additional file 2. NCDs and lifestyle-related risk factors of NCDs	
This table shows the NCDs and lifestyle-related risk factors of NCDs considered in this systematic literature review. The selection of NCDs is based on the Global health estimates 2021: Leading causes of DALYs list by the WHO [2]. NCDs were included if they could reasonably be influenced by interventions. The risk factors were based on a factsheet on NCDs by the WHO [3] and were subject to the same selection criterion
	Type
	Specification (if applicable)

	1. Cancer and neoplasms 
	

	1. Diabetes
	

	1. Mental health and substance use disorders
	- Depressive disorders	
- Bipolar disorder	
- Schizophrenia	
- Alcohol use disorders	
- Drug use disorders	
- Anxiety disorders	
- Eating disorders
- Suicide/self-harm	
- Alzheimer disease and other dementias
- Tobacco use (including smoking)

	1. Neurological conditions 

	- Parkinson disease	
- Epilepsy	
- Multiple sclerosis	
- Migraine	
- Non-migraine headache 
- Chronic pain		

	1. Cardiovascular diseases
	- Rheumatic heart disease	
- Hypertensive heart disease	
- Ischaemic heart disease	
- Stroke	
- Cardiomyopathy, myocarditis, endocarditis	

	1. [bookmark: _Hlk195691599]Respiratory diseases
	- Chronic obstructive pulmonary disease
- Asthma

	1. Kidney diseases 
	- Chronic kidney disease

	1. Oral conditions 
	- Dental caries

	1. Musculoskeletal / neurological manifestation 
	- Low back pain

	1. Lifestyle-related risk factors for NCDs

	- Obesity
- Hypertension
- Excess salt/sodium intake
- Insufficient physical activity








Additional file 3. Search strategy per database 
A systematic electronic search was conducted in MEDLINE (via PubMed), Embase (via embase.com), Web of Science Core Collection, and the IEEE Xplore Digital Library. The keywords used for each database are provided in this additional file. Moreover, the keywords for the Google Scholar search are also provided.
MEDLINE (via PubMed)  
1. System dynamic model + 2. population health/policy + 3. NCD/Risk factor + 4. Outcome   
("dynamic model*"[tiab] OR "dynamical model*"[tiab] OR "system model*"[tiab] OR "systems model*"[tiab] 
OR 
(("Systems Analysis"[Mesh:NoExp] OR "Computer Simulation"[Mesh:NoExp] OR "Forecasting"[Mesh] OR "simulat*"[tiab] OR "microsimulat*"[tiab] OR "computational model*"[tiab] OR "system analys*"[tiab] OR "systems analys*"[tiab] OR "systems medicine"[tiab] OR "complexity analys*"[tiab] OR "dynamic analys*"[tiab] OR "dynamics analys*" OR "system dynamic*"[tiab] OR "systems dynamic*"[tiab] OR "dynamic system*"[tiab]) 
AND 
(complex*[tiab] OR dynamic*[tiab] OR ((multiple[tiab]) AND (simul*[ti] OR model*[ti]))) 
AND 
("Models, Theoretical"[Mesh:NoExp] OR "Models, Biological"[Mesh:NoExp] OR "Models, Economic"[Mesh] OR "Models, Psychological"[Mesh:NoExp] OR model*[tiab])))
AND
("Public Policy"[Mesh:NoExp] OR "Health Policy"[Mesh] OR "Public Health Practice"[Mesh:NoExp] OR "public health*"[ti] OR "population health"[ti] OR "health model*"[ti] OR "population model*"[ti]
OR 
(("Population Health"[Mesh:NoExp] OR "Public Health"[Mesh:NoExp] OR "population*"[tiab] OR "communit*"[tiab] OR public[tiab] OR “health model*”[tiab]) 
AND 
("Policy"[Mesh:NoExp] OR policy[tiab] OR policies[tiab] OR "decision-mak*"[tiab] OR 
(("Health Promotion"[Mesh] OR "Health Transition"[Mesh] OR prevent*[tiab] OR reduc*[tiab]) AND (program*[tiab] OR strateg*[tiab] OR intervention*[tiab])) OR "Geographic Locations/epidemiology"[Mesh] OR government*[tiab] OR national[tiab] OR federal[tiab] OR fda[tiab])))
AND 
[bookmark: _Hlk149657463][bookmark: _Hlk150169635]("Noncommunicable Diseases"[Mesh] OR "Chronic Disease"[Mesh:NoExp] OR "Public Health"[Mesh:NoExp] OR "Population Health"[Mesh:NoExp] OR noncommunicab*[tiab] OR "non-communicab*"[tiab] OR "chronic disease*"[tiab]
OR 
"Neoplasms"[Mesh]  OR cancer[tiab] OR neoplasm*[tiab] 
OR
"Diabetes Mellitus, Type 2"[Mesh] OR diabet*[tiab] 
OR
"Mental Disorders"[Mesh] OR "mental health"[tiab] OR "mental dis*"[tiab] OR "mental ill*"[tiab] OR mental[ti] OR depress*[tiab] OR “bipolar disorder*”[tiab] OR schizophren*[tiab] OR “anxiety disorder*”[tiab] OR “eating disorder*”[tiab] OR anorexia[tiab] OR bulemia*[tiab]
OR 
"Dementia"[Mesh] OR "Parkinson Disease"[Mesh] OR "Epilepsy"[Mesh] OR "Multiple Sclerosis"[Mesh] OR "Headache Disorders"[Mesh] OR  alzheimer*[tiab] OR dementia*[tiab] OR  parkinson*[tiab] OR epilepsy[tiab] OR “multiple sclerosis”[tiab] OR ms[ti] OR 
migraine*[tiab] OR (chronic*[tiab] AND headache[tiab]) OR “chronic pain” [tiab] OR (chronic*[tiab] AND “back pain”[tiab]) OR “low back pain”[tiab]
OR  
"Cardiovascular Diseases"[Mesh:NoExp] OR "Heart Diseases"[Mesh:NoExp] OR "Rheumatic Heart Disease"[Mesh] OR "Myocardial Ischemia"[Mesh] OR "Stroke"[Mesh] OR cardiovascular[tiab] OR “heart disease*”[tiab] OR “cardiac disease*”[tiab] OR “heart faillure”[tiab] OR “myocardial isch*”[tiab] OR “myocardial infarct*”[tiab] OR stroke[tiab] OR cva[ti] OR “cerebrovascular accident*”[tiab] 
OR 
"Pulmonary Disease, Chronic Obstructive"[Mesh] OR "Asthma"[Mesh] OR asthma*[tiab] OR copd[tiab] OR “chronic obstructive pulmonary disease*”[tiab]
OR
"Kidney Diseases"[Mesh] OR "kidney diseas*"[tiab] OR "renal diseas*"[tiab] OR “kidney failure”[tiab] OR “renal insufficiency”[tiab]
OR
"Dental Caries"[Mesh] OR caries[tiab] 
OR
"Overweight"[Mesh] OR "Blood Pressure"[Mesh:NoExp] OR "Hypertension"[Mesh:NoExp] OR "Heart Disease Risk Factors"[Mesh] OR obes*[tiab] OR overweight[tiab] OR hypertens*[tiab]
OR 
"Smoking"[Mesh] OR "Substance-Related Disorders"[Mesh] OR "Sedentary Behavior"[Mesh] OR smoking[tiab] OR "substance abuse"[tiab] OR (alcohol[tiab] AND (drink*[tiab] OR abus*[tiab] OR intake[tiab])) OR "substance us*"[tiab] OR "substance abus*"[tiab] OR “drug us*”[tiab] OR “drug abus*”[tiab] OR tobacco[tiab] OR “sedentary lifestyle”[tiab] OR “physical inactivit*”[tiab] OR “physically inactiv*”[tiab] OR
"Suicide Prevention"[Mesh] OR "suicide prevention"[tiab:~2] OR “self-harm”[tiab] OR suicid*[ti] OR 
"Sodium, Dietary"[Mesh] OR “salt intake”[tiab] OR “salt consumption”[tiab] OR “excessive salt”[tiab])

AND
("Forecasting"[Mesh] OR "Decision Support Techniques"[Mesh:NoExp] OR "decision-mak*"[tiab]  OR predict*[tiab] OR forecast*[tiab] OR estimat*[tiab] OR impact[tiab] OR evaluat*[tiab] OR policy-mak*[tiab] OR ((intervention*[tiab] OR polic*[tiab] OR strateg*[ti]) AND effectiv*[tiab]))
AND
(2000/1/1:3000[pdat]) NOT (("Animals"[Mesh] NOT "Humans"[Mesh]) OR "Review"[pt] OR covid*[ti] OR coronavirus[ti])


Embase (embase.com) (Copy/paste the search in Advanced. Clear selections, then run the search) 
1. System dynamic model + 2. Population health/policy + 3. NCD/Risk factor + 4. Outcome   
('system dynamics model'/de OR ((dynamic* NEAR/2 (system OR systems) NEAR/2 model*) OR ‘dynamic model*’ OR ‘systems model*’):ab,ti,kw 
OR 
(('system analysis'/de OR 'system dynamics'/de OR 'simulation'/mj OR 'computer simulation'/de OR (‘simulat*’ OR ‘microsimulat*’ OR ‘computational model*’ OR ‘system analys*’ OR ‘systems analys*’ OR ‘systems medicine’ OR ‘complexity analys*’ OR ‘dynamic analys*’ OR ‘dynamics analys*’ OR ‘system dynamic*’ OR ‘systems dynamic*’ OR ‘dynamic system*’ OR ‘system model*’):ab,ti,kw) 
AND 
('dynamics'/de OR 'multicriteria decision analysis'/de OR (complex* OR dynamic* OR multipl*):ab,ti,kw) 
AND 
('mathematical model'/mj OR 'biological model'/mj OR 'theoretical model'/mj OR 'statistical model'/mj OR model*:ab,ti,kw)))
AND
('public policy'/mj OR 'health care policy'/mj OR 'preventive medicine'/mj OR (‘public health*’ OR ‘population health’ OR ‘health model*’ OR ‘population model*’):ti  
OR 
(('population health'/mj OR 'population health management'/mj OR 'public health'/mj OR (‘population*’ OR ‘communit*’ OR public OR ‘health model*’):ab,ti,kw) 
AND 
('policy'/exp OR (policy OR policies OR ‘decision-mak*’):ab,ti,kw OR 
(('Health Promotion Model'/exp OR 'health promotion'/exp OR 'population dynamics'/mj OR (prevent* OR reduc*):ab,ti,kw) AND (program* OR strateg* OR intervention*):ab,ti,kw) OR (government* OR national OR federal OR fda):ab,ti,kw)))
AND 
[bookmark: _Hlk150162874]('non communicable disease'/exp/mj OR 'chronic disease'/de OR 'public health'/exp OR 'population health'/exp OR (noncommunicab* OR ‘non-communicab*’ OR ‘chronic disease*’):ab,ti,kw
OR 
'neoplasm'/exp/mj OR (cancer OR neoplasm*):ab,ti,kw 
OR
'diabetes mellitus'/mj OR 'non insulin dependent diabetes mellitus'/exp/mj OR diabet*:ab,ti,kw 
OR
'mental disease'/mj OR 'addiction'/mj OR 'anxiety disorder'/exp/mj OR 'mood disorder'/exp/mj OR 'schizophrenia spectrum disorder'/exp/mj OR 'eating disorder'/exp/mj OR mental:ti OR (‘mental health’ OR ‘mental dis*’ OR ‘mental ill*’ OR depress* OR ‘bipolar disorder*’ OR schizophren* OR ‘anxiety disorder*’ OR ‘eating disorder*’ OR anorexia OR bulemia*):ab,ti,kw
OR 
'dementia'/exp/mj OR 'Parkinson disease'/mj OR 'epilepsy'/mj OR 'multiple sclerosis'/exp/mj OR 'migraine'/exp/mj OR ms:ti OR (alzheimer* OR dementia* OR  parkinson* OR epilepsy OR ‘multiple sclerosis’ OR migraine* OR (chronic* NEXT/2 (headache OR pain)) OR ‘low back pain’):ab,ti,kw
OR  
'cardiovascular disease'/mj OR 'heart disease'/mj OR 'heart failure'/mj OR 'ischemic heart disease'/exp/mj OR 'cerebrovascular accident'/exp/mj OR 'rheumatic heart disease'/exp/mj OR cvia:ti OR (cardiovascular OR ‘heart disease*’ OR ‘cardiac disease*’ OR ‘heart faillure’ OR ‘myocardial isch*’ OR ‘myocardial infarct*’ OR stroke OR ‘cerebrovascular accident*’):ab,ti,kw 
OR 
'chronic obstructive lung disease'/exp/mj OR 'asthma'/mj OR (asthma* OR copd OR ‘chronic obstructive pulmonary disease*’):ab,ti,kw
OR
'kidney disease'/exp/mj OR ((kidney OR renal) NEXT/1 (diseas* OR insufficiency OR failure)):ab,ti,kw
OR
'dental caries'/exp/mj OR caries:ab,ti,kw
OR
'obesity'/mj OR 'hypertension'/mj OR 'diabetic hypertension'/exp/mj OR 'cardiovascular risk factor'/exp OR (obes* OR overweight OR hypertens*):ab,ti,kw 
OR 
'smoking and smoking related phenomena'/exp/mj OR 'drug dependence'/exp/mj OR 'sedentary lifestyle'/exp/mj OR (smoking OR ‘substance abuse’ OR (alcohol NEAR/2 (drink* OR abus* OR intake)) OR ‘substance us*’ OR ‘substance abus*’ OR ‘drug us*’ OR ‘drug abus*’ OR tobacco OR ‘sedentary lifestyle’ OR ‘physical inactivit*’ OR ‘physically inactiv*’):ab,ti,kw 
OR 
'suicide prevention'/exp/mj OR suicid*:ti OR ((suicid* NEAR/2 prevent*) OR ‘self-harm’):ab,ti,kw 
OR 
'sodium intake'/exp/mj OR (salt NEAR/2 (intake OR consump* OR excessive)):ab,ti,kw)
 
AND
('forecasting'/exp OR 'computer prediction'/exp OR 'prediction'/exp OR 'predictive validity'/exp OR 'predictive value'/exp OR 'decision support system'/exp OR (‘decision-mak*’  OR predict* OR forecast* OR estimat* OR impact OR evaluat* OR policy-mak* OR ((intervention* OR polic* OR strateg*) AND effectiv*)):ab,ti,kw)
AND 
[2000-2023]/py 
NOT 
(('animal'/exp NOT 'human'/exp) OR (covid OR coronavirus):ti OR ('conference abstract'/it OR 'review'/it))
Web of Science Core Collection (copy/paste in Advanced)
1. System dynamic model + 2. Population health/policy + 3. NCD/Risk factor + 4. Outcome   
(TS= ((dynamic* NEAR/2 (system OR systems) NEAR/2 model*) OR “dynamic model*” OR “systems model*”
OR 
((“simulat*” OR “microsimulat*” OR “computational model*” OR “system analys*” OR “systems analys*” OR “systems medicine” OR “complexity analys*” OR “dynamic analys*” OR “dynamics analys*” OR “system dynamic*” OR “systems dynamic*” OR “dynamic system*” OR “system model*”)
AND 
(“complex*” OR “dynamic*” OR “multipl*”) 
AND 
“model*”)))
AND
(TI=(“public health*” OR “population health” OR “health model*” OR “population model*”)
OR 
TS=((“population*” OR “communit*” OR public OR “health model*”) 
AND 
(policy OR policies OR “decision-mak*” OR 
((prevent* OR reduc*) AND (program* OR strateg* OR intervention*)) OR government* OR national OR federal OR fda)))
AND 
(TS=(“noncommunicab*” OR “non-communicab*” OR “chronic disease*”) 
OR 
TS=(“cancer” OR “neoplasm*”) 
OR
TS=(“diabet*”)
OR
TS=(“mental health” OR “mental dis*” OR “mental ill*” OR “depress*” OR “bipolar disorder*” OR “schizophren*” OR “anxiety disorder*” OR “eating disorder*” OR “anorexia” OR “bulemia*”)
OR 
TS=(“alzheimer*” OR “dementia*” OR “parkinson*” OR “epilepsy” OR “multiple sclerosis” OR “migraine*” OR (chronic* NEAR/2 (“headache” OR “pain“)) OR “low back pain”)
OR  
TS=(“cardiovascular” OR “heart disease*” OR “cardiac disease*” OR “heart faillure” OR “myocardial isch*” OR “myocardial infarct*” OR “stroke” OR “cerebrovascular accident*”) 
OR 
TS=(“asthma*” OR “copd” OR “chronic obstructive pulmonary disease*”)
OR
TS=((“kidney” OR “renal”) NEAR/1 (“diseas*” OR “insufficiency” OR “failure”))
OR
TS=(“caries”)
OR
TS=(“obes*” OR “overweight” OR “hypertens*”) 
OR 
TS=(“smoking” OR “substance abuse” OR (“alcohol“ NEAR/2 (drink* OR abus* OR “intake”)) OR “substance us*” OR “substance abus*” OR “drug us*” OR “drug abus*” OR “tobacco” OR “sedentary lifestyle” OR “physical inactivit*” OR “physically inactiv*”) 
OR 
(TI=(suicid*) OR TS=((suicid* NEAR/2 prevent*) OR “self-harm”)) 
OR 
TS=(“salt” NEAR/2 (“intake” OR “consump*” OR “excessive”)))
AND
TS= (“decision-mak*” OR “predict*“ OR “forecast*“ OR “estimat*“ OR “impact“ OR “evaluat*“ OR “policy-mak*“ OR ((“intervention*“ OR “polic*“ OR “strateg*“) AND “effectiv*“))
AND 
PY=(2000 OR 2001 OR 2002 OR 2003 OR 2004 OR 2004 OR 2005 OR 2006 OR 2007 OR 2008 OR 2009 OR 2010 OR 2011 OR 2012 OR 2013 OR 2014 OR 2015 OR 2016 OR 2017 OR 2018 OR 2019 OR 2020 OR 2021 OR 2022 OR 2023 OR 2024) 
AND 
DT=Article
NOT 
TI=(“covid*” OR “coronavirus”) 


IEEE Xplore Digital Library (search in: Journals & Magazines & Early access studies)
1. System dynamic model + 2. Population health/policy + 3. NCD/Risk factor 
(dynamic systems model OR dynamic systems modeling OR dynamical systems model OR ((simulation systems model OR dynamic simulation model) AND title:model*))
AND 
(population health OR public health OR community health OR noncommunicable OR “non communicable” OR smoking OR obesity OR diabetes OR overweight OR cancer OR asthma OR suicide OR mental OR caries OR kidney OR renal OR metabolic OR alcohol OR substance abuse)
AND 
(policy OR policies OR decision-making OR national OR prevention strategy OR prevention strategies OR intervention) 
NOT
(title: covid OR title:corona)

+ Filter 2000-2024
Additional search methods: 
Google Scholar 
System dynamic model|dynamical systems model|modeling dynamic|dynamic simulation model public health|population health| healthcare policy|policies|”decision making”|impact






















Additional file 4. Data extraction table

This table shows the data extraction table. Since no specific data extraction framework could be identified, an extraction framework was drafted based on the Strengthening the Reporting of Empirical Simulation Studies guidelines for system dynamics reporting guidelines [4] and the steps of the modelling cycle [5, 6] instead.

	Categories
	Questions

	Problem formulation
	

	Citation details
	

	Purpose of the study and model
	What is the purpose of the model and/or study?

	Time horizon
	What is the time horizon of the model?

	Population and country
	What is the study setting, including information about the target population?

	Type of health problem
	What type of mental health problem or substance use disorders is addressed?

	Main model outputs
	What are the main population health outcomes that are reported? 

	Formulating a conceptual model
	

	Qualitative data collection method
	Which methods are used for the development of the conceptual model?

	Conceptual model overview diagram
	Which type of diagram (model visualisation) is used to create the base logic of the conceptual model?

	Feedback loops
	Are there feedback loops identified in the conceptual model?

	Delays
	Are there delays identified in the conceptual model?

	Formulating a simulation model
	

	Data sources
	Which data sources are used (including parameter sources)?

	Mathematical model
	How is the conceptual model converted to a mathematical model?

	Computerised model: parameterisation
	How is the mathematical model converted/parameterised to a computerised model?

	Computerised model: implementation tool
	Which software is used to implement the model? 

	Open access
	Can the code behind the model be obtained?

	Model testing and validation
	

	Model validation and verification
	Which validation and/or verification measures are in place?

	Uncertainty and sensitivity analysis
	1. Which type(s) of uncertainty is/are addressed? And if so, how? 
2. Is sensitivity analysis performed? And if so, which type?

	Policy design and evaluation
	

	Costs and health
	1. Does the model present health gains? 
2. Does the model provide health-related costs?

	Economic efficiency analysis
	Does the study provide a scenario projection or is the impact of (an) intervention(s) projected?








































Additional file 5. Quality assessment table

This table shows the quality assessment items. The quality criteria on computer simulation modelling in health care as presented by Fone et al. [7] combined with the steps of the modelling cycle were used to formulate the items.

	Topic
	Criteria
	Additional information
	Scoring

	General
	1. Clarity of aims and study objectives 
	Three questions need to be assessed: 
1. Is/are the objective(s) of the paper clearly stated? 
2. Is the study setting stated?
3. Is the time horizon stated?
	2 points: all three are stated
1 point: at least one (but not all three) is stated
0 points: none are stated

	
	2. Main health outcomes defined and appropriate
	Are the population health outcomes clearly defined and appropriate?
	2 points: concise (stated why relevant and fitting the research question)
1 point: mentioned, but vague
0 points: not addressed

	
	3. Intervention(s)/scenario(s) modelled adequately defined
	Are the intervention(s)/scenario(s) modelled clearly defined? 
Assess on two items:
- Are the intervention(s)/scenario(s) (based on a source such as literature/stakeholder input) described?
- Are the parameters for intervention/scenario analysis stated?
	2 points: complete description of the intervention(s)
/scenario(s)
1 point: only mentioned
0 points: not addressed 

	The model
	4. Describing the (development of the) conceptual model
	Is the conceptual model clearly described? 
Assess on two items: 
- Is there a visual presentation and description of the conceptual model?
- Is the development of the conceptual model described (including processing of the data used for developing)?
	2 points: complete description including the two items mentioned
1 point: one of the items (but not both) is mentioned
0 points: not addressed

	
	5. Describing the mathematical model
	Is the mathematical model clearly described? 
Assess on two items:
- Are the variables described?
- Are the mathematical equations/algorithm/software described?
	2 points: complete description including the two items mentioned
1 point: one of the items (but not both) is mentioned
0 points: not addressed

	
	6. Describing the computerised model
	Is the mathematical model adequately computerised? 
Assess on one item:
- Is the general set up of the computerised model (program) (either textual or open source) described?
Of note, open source is awarded with 1 point. Only mentioning software/interface package is not sufficient and awarded with 0 points.
	2 points: complete description including the one item mentioned
1 point: poor description
0 points: not addressed


	
	7. Parameters specified
	Are the parameters of the model specified?
Assess on two items:
- Is a list of parameters provided?
- Is the source of each parameter clearly stated?
	2 points: complete description including the two items mentioned
1 point: one of the items (but not both) is mentioned
0 points: not addressed

	
	8. Data sources and quality
	Are the data sources clearly stated and described?
Assess on three items:
- Is the selected data based on a sample that represents the population considered in the model?
- Is the quality of the sources addressed (NB mentioning bias suffices)?
- Is the process of data collection/processing clearly described? OR Are the data sources clearly described?
	2 points: complete description including the three items mentioned
1 point: one of the items (but not all three) is mentioned
0 points: not addressed

	
	9. Modelling assumptions/limitations
	Are the modelling assumptions 
and/or limitations stated?
Assess on two items:
- Are the assumptions described?
- Are the assumptions justified/addressed (including supporting evidence)?
	2 points: complete description including the two items mentioned
1 point: one of the items (but not both) is mentioned
0 points: not addressed

	Model assessment (validation, calibration
verification)
	10. of the conceptual model
	Is there a structural test/method to compare the logical relationships in the conceptual model with the real world (validation, stakeholder involvement) and is it reasonable?
Assess on two items:
- Participatory modelling for validation/calibration/
verification?
- Evidence of participatory modelling or less elaborate way of validation/calibration/verification undertaken?
	2 points: complete description including the two items mentioned
1 point: one of the items (but not both) is mentioned
0 points: not addressed

	
	11. of the computerised model
	Does verification of the computerised model take place? (e.g. error free code, algorithms correctly implemented)
	2 points: complete description 
1 point: only mentioned
0 points: not addressed

	
	12. of the operational model
	Is the model calibrated?
Are the model outputs compared to observed data (validation against empirical data)?
	2 points: complete description and both questions answered
1 point: one of the questions (not both) is addressed
0: not addressed

	
	13. Uncertainty
	Is any type of uncertainty addressed? 
Has sensitivity analysis been performed?
	2 points: both questions are answered and evidence of performing the analyses is provided
1 point: only one of the questions (not both) is answered OR the items are only mentioning but no evidence is provided
0 points: not addressed

	Results
	14. Presentation of the results
	Are the results interpreted and discussed in the context (flow from objectives)?
Is the precision of estimates stated?
	2 points: both questions are answered
1 point: one of the questions (not both) is addressed
0 points: not addressed

	
	15. Limitations of the scenario analysis/
policy evaluation
	Are the risks/limitations associated with policy evaluation/scenario analysis addressed and communicated? 
	2 points: question is answered and evidence/description is provided
1 point: question is answered, but no evidence/description is provided
0 points: not addressed





Additional file 6. Full results phase 1 data extraction

This table shows the full results of the phase 1 data extraction.

	Authors
	Year
	Title
	Study location
	Objective

	Category: mental health and substance use disorders

	R. Y. Cavana and M. Tobias [8]
	2009
	Integrative system dynamics: analysis of policy options for tobacco control in New Zealand
	New Zealand

	Assisting policymakers in evaluating the dynamic consequences of tobacco control policies.

	J. Clouth, S. Knoll and F. Eichmann [9]
	2009
	Evaluating Health Care using System Dynamics Modelling – a Case Study in Schizophrenia
	Germany
	Demonstrating based on a schizophrenia case study model that SD modelling can be a useful method in the field of health care evaluation.

	P. Crosland, N. Ho, S. H. Hosseini, C. Vacher, A. Skinner, A. N. Natsky, et al. [10]
	2024
	Cost-effectiveness of system-level mental health strategies for young people in the Australian Capital Territory: a dynamic simulation modelling study
	Australia
	Investigating the cost-effectiveness of systems-based interventions targeted at improving the mental health and wellbeing of children, adolescents, and young adults.

	A. R. Deutsch, E. Chau, N. Motabar and M. S. Jalali [11]
	2023
	Grounding alcohol simulation models in empirical and theoretical alcohol research: a model for a Northern Plains population in the United States
	United States
	Developing a simulation model guided by alcohol abuse research.

	E. Goldberg, C. Peng, A. Page, P. Bandara and D. Currie [12]
	2023
	Strategies to Prevent Suicide and Attempted Suicide in New South Wales (Australia): Community-Based Outreach, Alternatives to Emergency Department Care, and Early Intervention
	Australia
	Developing a SD model to project the potential impact of a series of proposed suicide prevention interventions.


	A. Hill and O. M. Camacho [13]
	2017
	A system dynamics modelling approach to assess the impact of launching a new nicotine product on population health outcomes
	United States
	Projecting the potential effects of a new nicotine product at a population level.

	J. Homer and W. Wakeland [14]
	2021
	A dynamic model of the opioid drug epidemic with implications for policy
	United States
	Developing a SD simulation model that reflects the complexities of opioid policymaking and can anticipate intended and unintended intervention effects in opioid policymaking.

	J. A. Occhipinti, A. Skinner, F. Iorfino, K. Lawson, J. Sturgess, W. Burgess, et al. [15]
	2021
	Reducing youth suicide: systems modelling and simulation to guide targeted investments across the determinants
	Australia
	Utilising systems modelling and simulation to guide population-level decision making in reducing suicide behaviour that represent best strategic allocation of limited resources.

	L. Ospina-Pinillos, A. Skinner, M. N. Sánchez-Nítola, D. L. Shambo-Rodríguez, A. A. Navarro-Mancilla, S. Camacho, et al. [16]
	2024
	Systems modelling and simulation to guide targeted investments to reduce youth suicide and mental health problems in a low–middle-income country
	Colombia
	Developing a dynamic simulation model to examine the potential effectiveness of alternative interventions for reducing youth mental health problems and suicidal behaviour

	A. Page, J. A. Atkinson, M. Heffernan, G. McDonnell and I. Hickie [17]
	2017
	A decision-support tool to inform Australian strategies for preventing suicide and suicidal behaviour
	Australia
	Developing a SD model to reflect a series of
suicidal states in the Australian population.


	A. Page, J. A. Atkinson, W. Campos, M. Heffernan, S. Ferdousi, A. Power, et al. [18]
	2018
	A decision support tool to inform local suicide prevention activity in Greater Western Sydney (Australia)
	Australia
	Developing a decision support tool to identify the combination of suicide prevention activities and service priorities likely to deliver the greatest reductions in suicidal behaviour.

	A. S. Selya, O. Ivanov, A. Bachman and D. Wheat [19]
	2019
	Youth smoking and anti-smoking policies in North Dakota: a system dynamics simulation study
	United States
	Modelling determinants of youth smoking and simulate effects of anti-smoking policies in a state with low cigarette tax rates.

	A. S. Selya [20]
	2021
	Reducing the smoking-related health burden in the USA through diversion to electronic cigarettes: a system dynamics simulation study
	United States
	Investigating the potential of a harm
reduction policy of promoting e-cigarette use 
using SD modelling.

	T. O. Tengs, N. D. Osgood and L. L. Chen [21]
	2001
	The cost-effectiveness of intensive national school-based anti-tobacco education: Results from the Tobacco Policy Model
	United States
	Evaluating the cost-effectiveness of enhanced nationwide school-based anti-tobacco education relative to the status quo using a SD model.

	V. Vickland, G. McDonnell, J. Werner, B. Draper, L. F. Low and H. Brodaty [22]
	2011
	In silico modeling systems: learning about the prevalence and dynamics of dementia through virtual experimentation
	Australia
	Creating a SD model of dementia prevalence and estimating future changes in the severity-specific prevalence of dementia through virtual experiments.

	W. Wakeland, A. Nielsen, T. D. Schmidt, D. McCarty, L. R. Webster, J. Fitzgerald, et al. [23]
	2013
	Modeling the impact of simulated educational interventions on the use and abuse of pharmaceutical opioids in the United States: a report on initial efforts
	United States
	Simulating educational interventions in a SD model of the medical use, trafficking, and nonmedical use of pharmaceutical opioids.

	W. Wakeland, A. Nielsen and P. Geissert [24]
	2015
	Dynamic model of nonmedical opioid use trajectories and potential policy interventions
	United States
	Creating a SD model to explain the historical behaviours of nonmedical opioid users and accidental overdose mortality, and to explore policy interventions.

	Category: obesity

	H. J. Chen, H. Xue, S. Liu, T. T. K. Huang, Y. C. Wang and Y. Wang [25]
	2018
	Obesity trend in the United States and economic intervention options to change it: A simulation study linking ecological epidemiology and system dynamics modeling
	United States
	Building a SD model to study the country-level dynamics and influences between population weight status and socio-economic distribution, and to project the potential impacts of certain intervention options on obesity prevalence.

	S.K. Chiu, L. A. Bauer, J-O. Occhipinti, J. Carrello, R.K. Golley, A. Hayes, et al. [26]
	2025
	Insights from a codesigned dynamic modelling study of child and adolescent obesity in Australia
	Australia
	Developing a SD model using evidence and data, with input from research and industry experts to map the hypothetical causal structure of the factors contributing to childhood and adolescent obesity.

	L. M. Frerichs, O. M. Araz and T. T. K. Huang [27]
	2013
	Modeling Social Transmission Dynamics of Unhealthy Behaviors for Evaluating Prevention and Treatment Interventions on Childhood Obesity
	United States
	Constructing a SD model of the social transmission of behaviours through adult and youth influence to explore hypotheses and identify plausible lever points for future childhood obesity intervention research.

	S. Liu, N. Osgood, Q. Gao, H. Xue and Y. Wang [28]
	2017
	Systems simulation model for assessing the sustainability and synergistic impacts of sugar-sweetened beverages tax and revenue recycling on childhood obesity prevention
	United States
	Constructing a SD model to show how allocating sugar-sweetened beverage tax revenue to sustainable implementation strategies can maximise childhood obesity prevention benefits.

	J. D. Meisel, O. L. Sarmiento, C. Olaya, J. A. Valdivia and R. Zarama [29]
	2016
	A system dynamics model of the nutritional stages of the Colombian population
	Colombia
	Using a SD model that captures the transitions of population by body mass index categories to study the nutritional stages dynamics within the urban population. 

	J. D. Meisel, V. Esguerra, J. K. Giraldo, F. Montes, I. Stankov, C. A. Meisel, et al. [30]
	2023
	Understanding the dynamics of the obesity transition associated with physical activity, sedentary lifestyle, and consumption of ultra-processed foods in Colombia
	Colombia
	Investigating the obesity transition and its relationship to three health behaviour attributes.

	K. E. Powell, D. L. Kibbe, R. Ferencik, C. Soderquist, M. A. Phillips, E. A. Vall, et al. [31]
	2017
	Systems Thinking and Simulation Modeling to Inform Childhood Obesity Policy and Practice
	United States
	Describing a SD model that simulates the impact of policy interventions on the prevalence of childhood obesity.

	N. Roberts, V. Li, J. A. Atkinson, M. Heffernan, G. McDonnell, A. Prodan, et al. [32]
	2018
	Can the Target Set for Reducing Childhood Overweight and Obesity Be Met? A System Dynamics Modelling Study in New South Wales, Australia
	Australia
	Developing a SD model to support government and stakeholders responsible for meeting a target to reduce childhood overweight and obesity by five percentage points by 2025.

	A. Roesler and N. Nishi [33]
	2020
	An exploration using system dynamics modelling of population-level mindfulness, mindful eating and healthy weight following intervention
	Australia
	Developing a SD model to investigate the impact of different interventions on population level mindfulness, mindful eating and healthy weight.

	E. Romanenko, J. Homer, A. S. Fismen, H. Rutter and N. Lien [34]
	2023
	Assessing policies to reduce adolescent overweight and obesity: Insights from a system dynamics model using data from the Health Behavior in School-Aged Children study
	Several European countries (the Netherlands, Norway, Poland, Portugal and UK)
	Describing the development of a SD model of adolescent overweight and obesity.

	J. Struben, D. Chan and L. Dube [35]
	2014
	Policy insights from the nutritional food market transformation model: the case of obesity prevention
	Canada
	Presenting a SD model of nutritional food market transformation, tracing over-time interactions between several elements of the system and examining policy portfolios for obesity prevention.

	Category: diabetes

	K. D. Aral, S. E. Chick and A. Grabosch [36]
	2015
	Multi-level preventive care for Type 2 diabetes
	United Arab Emirates
	Proposing a model for type 2 diabetes mellitus that comprehends the interactions of multiple preventive interventions for various stages of type 2 diabetes mellitus, population dynamics, and the ensuing levels of clinical indicators, costs and utilities of disease states.

	R. A. Edwards, A. Graham, M. Williams, M. Amati, C. Wright, M. Lee, et al. [37]
	2009
	Quantifying a strategic view of diabetes technology impacts: a system dynamics approach
	United States
	Developing a comprehensive causal simulator of diabetes and give proof of principle that entire portfolios of present and future technologies can be evaluated for direct and indirect impacts.

	A. P. Jones, Homer J.B., Murphy Dl, Essien J.D., Milstein B and D. A. Seville [38]
	2006
	Understanding diabetes population dynamics through simulation modeling and experimentation
	United States
	Developing a model to explain the growth of diabetes.

	H. Li, G. Y. Chang, Y. H. Jiang, L. Xu, L. Shen, Z. C. Gu, et al. [39]
	2022
	System Dynamic Model Simulates the Growth Trend of Diabetes Mellitus in Chinese Population: Implications for Future Urban Public Health Governance
	China
	Using the SD modelling methodology to establish a population prediction model of diabetes with or without cardiovascular disease.

	B. Milstein, A. Jones, J.B. Homer, D. Murphy, J. Essien and D. Seville [40]
	2007
	Charting plausible futures for diabetes prevalence in the United States: a role for system dynamics simulation modeling
	United States
	Using a SD model to explore plausible trajectories for diabetes prevalence which helps to interpret historic trends in diabetes prevalence and to anticipate plausible future trends.

	T. Sluijs, L. Lokkers, S. Özsezen, G. A. Veldhuis and H. M. Wortelboer [41]
	2021
	An Innovative Approach for Decision-Making on Designing Lifestyle Programs to Reduce Type 2 Diabetes on Dutch Population Level Using Dynamic Simulations
	The Netherlands
	Developing a simulation model for policy makers and health professionals to gain a clear understanding of the patient journey of type 2 diabetes mellitus and to assess the impact of lifestyle intervention programs.

	T. Sugiyama, S. Goryoda, K. Inoue, N. Sugiyama-Ihana and N. Nishi [42]
	2017
	Construction of a simulation model and evaluation of the effect of potential interventions on the incidence of diabetes and initiation of dialysis due to diabetic nephropathy in Japan
	Japan
	Developing a simulation model to predict the number of people with diabetes and those on dialysis due to diabetic nephropathy.

	M. Wahidin, A. Achadi, B. Besral, S. Kosen, M. Nadjib, A. Nurwahyuni, et al. [43]
	2024
	Projection of diabetes morbidity and mortality till 2045 in Indonesia based on risk factors and NCD prevention and control programs
	Indonesia
	Making a projection model using SD modelling and multiple linear regression models of prevalence and mortality of diabetes based on risk factors and NCD programs. 

	Category: combination

	J. Brittin, O. M. Araz, Y. Nam and T.-K. Huang [44]
	2017
	A system dynamics model to simulate sustainable interventions on chronic disease outcomes in an urban community
	United States
	Using a SD model to simulate chronic disease prevalence, along with potential interventions, for a low-income urban community.

	M. Clennin, J. Homer, A. Erkenbeck and C. Kelly [45]
	2022
	Evaluating Public Health Efforts to Prevent and Control Chronic Disease: A Systems Modeling Approach
	United States
	Describing a SD model and its application in projecting the impacts of evidence-based interventions on chronic disease.

	A. George, P. Badrinath, P. Lacey, C. Harwood, A. Gray, P. Turner, et al. [46]
	2023
	Use of System Dynamics Modelling for Evidence-Based Decision Making in Public Health Practice
	England
	Adopting a SD modelling approach to forecast health and care needs and to simulate the combined impact of thirteen interventions across cohorts defined by age groups and diagnosable conditions, including no conditions.

	L. Guariguata, L. Garcia, N. Sobers, T. S. Ferguson, J. Woodcock, T. A. Samuels, et al. [47]
	2022
	Exploring ways to respond to rising obesity and diabetes in the Caribbean using a system dynamics model
	Jamaica
	Developing a SD model to map the system driving diabetes and obesity prevalence.

	J. Homer, G. Hirsch and B. Milstein [48]
	2007
	Chronic illness in a complex health economy: the perils and promises of downstream and upstream reforms
	United States
	Presenting a generic model of chronic illness, its treatment and prevention, and using the model to explain the rising prevalence of illness and responses to it, including the treatment of complications.

	A. Mahamoud, B. Roche and J. Homer[49]
	2013
	Modelling the social determinants of health and simulating short-term and long-term intervention impacts for the city of Toronto, Canada
	Canada



	Adopting a systems science approach and developing a SD model to simulate changes in health, social determinants, and disparities under different assumptions.

	B. Milstein and J. Homer [50]
	2020
	Which Priorities for Health and Well-Being Stand Out After Accounting for Tangled Threats and Costs? Simulating Potential Intervention Portfolios in Large Urban Counties
	United States



	Analysing the prospects for county-level system change.

	Category: cardiovascular disease

	J. P. Ansah, R. L. H. Inn and S. Ahmad [51]
	2019
	An evaluation of the impact of aggressive hypertension, diabetes and smoking cessation management on CVD outcomes at the population level: a dynamic simulation analysis
	Singapore
	Developing a SD model to evaluate the impact of hypertension and diabetes management, as well as smoking cessation intervention on CVD events, CVD deaths and post-CVD population.

	G. Hirsch, J. Homer, E. Evans and A. Zielinski [52]
	2010
	A system dynamics model for planning cardiovascular disease interventions
	United States
	Describing a SD model  that incorporates and tracks the effects of risk factors to cardiovascular disease over time, and stating how the model was used to evaluate the potential impacts of various intervention strategies.

	J. Homer, B. Milstein, K. Wile, J. Trogdon, P. Huang, D. Labarthe, et al. [53]
	2010
	Simulating and evaluating local interventions to improve cardiovascular health
	United States
	Creating a simulation model for evaluating multiple approaches to preventing and managing cardiovascular risks.

	C. Q. Peng, K. D. Lawson, M. Heffernan, G. McDonnell, D. Liew, S. Lybrand, et al. [54]
	2021
	Gazing through time and beyond the health sector: Insights from a system dynamics model of cardiovascular disease in Australia
	Australia
	Constructing a whole-of-system model to inform strategies that reduce the burden of cardiovascular disease.

	A. Recio, C. Linares and J. Diaz [55]
	2018
	System dynamics for predicting the impact of traffic noise on cardiovascular mortality in Madrid
	Spain
	Constructing a SD model to estimate the evolution of the impact of traffic noise on cardiovascular mortality in the population older than 65.

	Category: oral conditions

	G. B. Hirsch, B. L. Edelstein, M. Frosh and T. Anselmo [56]
	2012
	A simulation model for designing effective interventions in early childhood caries
	United States
	Developing a SD model to determine which interventions could have the greatest effect in reducing caries experience and cost in a population of children.

	T. H. Oo, S. Tianviwat, P. Sontamino and S. Thitasomakul [57]
	2023
	Long-term Effectiveness of Integrated Caries Preventive Programs in Thailand Among Preschool Children Using a System Dynamics Model
	Thailand
	Comparing the effect of three caries preventive using a SD model.

	J. E. Umeda, K. Chichakly, G. F. Passos, R. S. S. Terada, R. C. Pascotto and M. Fujimaki[58]
	2020
	System dynamics modeling for tooth decay treatment in Brazilian children
	Brazil
	Presenting a SD model to estimate the cost and clinical hours required to control the evolution of dental caries in preschool children.

	N. Urwannachotima, P. Hanvoravongchai, J. P. Ansah, P. Prasertsom and V. R. Y. Koh [59]
	2020
	Impact of sugar-sweetened beverage tax on dental caries: a simulation analysis
	Thailand
	Exploring the expected impact of a new sugar-sweetened beverage tax and other alternative policies on oral health outcomes as measured by the prevalence and severity of dental caries.

	N. Urwannachotima, P. Hanvoravongchai, J. P. Ansah and P. Prasertsom [60]
	2020
	System dynamics analysis of dental caries status among Thai adults and elderly
	Thailand
	Estimating the changes of dental caries status among adults and elderly under the different policy options using SD modelling.

	Category: cancer and neoplasms

	M. Claeson, S. Hallberg, P. Holmstrom, A. M. Wennberg, H. Gonzalez and J. Paoli [61]
	2016
	Modelling the Future: System Dynamics in the Cutaneous Malignant Melanoma Care Pathway
	Sweden
	Using SD modelling to evaluate the long-term effects of changes in incidence, population growth and preventive interventions with respect to melanoma.

	M. Fagery, H. Khorshidi, S. Wong, Ö. Karanfil, J. Emery and M. IJzerman [62]
	2025
	Integrating Multi-Cancer Early Detection (MCED) Tests with Standard Cancer Screening: System Dynamics Model Development and Feasibility Testing
	Australia


	Describing the development of a SD model to evaluate the additional patient diagnoses and the economic impact of incorporating MCED testing alongside well-established standard of care (SOC) screening programs for certain cancers.

	H. P. Liew[63]
	2018
	Potential Roles of Screening Mammography and Clinical Breast Examination in Affecting Breast Cancer Trends in Nebraska
	United States
	Evaluating the impact of screening mammography and clinical breast examination on trends in breast cancer diagnosis and mortality.

	A. Palma, D. W. Lounsbury, N. F. Schlecht and I. Agalliu[64]
	2016
	A System Dynamics Model of Serum Prostate-Specific Antigen Screening for Prostate Cancer
	United States
	Replicating a screening trial and testing alternative outcomes
based on 3 different simulated scenarios

	Category: kidney disease

	J. P. Ansah, S. T. Y. Wei and T. L. S. Min [65]
	2020
	An evaluation of the impact of aggressive diabetes and hypertension management on chronic kidney diseases at the population level: a simulation analysis
	Singapore
	Exploring the impact of aggressive diabetes and hypertension management on chronic kidney disease outcomes.

	J. P. Ansah, K. L. S. Hng, S. Ahmad and C. Goh [66]
	2021
	Evaluating the impact of upstream and downstream interventions on chronic kidney disease and dialysis care: a simulation analysis
	Singapore
	Exploring the impact of upstream and downstream interventions on the future number of chronic kidney disease, end-stage renal disease patients needing dialysis, and the cost of dialysis.

	L. Fernandez, C. Koliba, A. Zia, K. Cheung, R. Solomon and C. Jones [67]
	2015
	System Dynamics Modeling Can be Leveraged to Predict Critical Care Pathways and Costs for End Stage Renal Disease: US Population to 2020
	United States
	Developing a model to predict end stage renal disease populations to provide clinicians and administrators with a greater understanding of the combined costs associated with it.

	A. Yinusa, M. Faezipour and M. Faezipour [68]
	2022
	A Study on CKD Progression and Health Disparities Using System Dynamics Modeling
	United States
	Proposing the application of SD modelling to model the chronic kidney disease progression and health disparities.

	Category: salt intake

	F. A. Hassan, N. Nishi, N. Minato, T. Sugiyama and N. Ikeda [69]
	2024
	Health and Economic Effects of Salt Reduction Interventions for Preventing Noncommunicable Diseases in Japan: A System Dynamics Simulation Study
	Japan
	Developing a system dynamics model to analyse the potential health and cost effects of salt reduction interventions among the population.

	T. Sugiyama, N. Ikeda, K. Minowa and N. Nishi [70]
	2022
	Estimation of the Effect of Salt-Intake Reduction on Cardiovascular Mortality Decline between 1950 and 2017 in Japan: A Retrospective Simulation Study
	Japan

	Quantifying the effect of reduced population salt intake on the long-term trends of cardiovascular mortality.





Additional file 7: Full results of quality assessment

This table shows the full result of quality assessment. A green block indicates 2 points, a blue block 1.5 points, a yellow block 1 point, and an orange block 0 points. The total number of points collected per item and per study are also provided.
	Topic
	Criteria
	[8]
	[9]
	[10]
	[11]
	[12]
	[13]
	[14]
	[15]
	[16]
	[17]
	[18]
	[19]
	[20]
	[21]
	[22]
	[23]
	[24]
	Total per item

	General
	1. Clarity of aims and study 
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	1
	1
	2
	2
	1
	2
	30

	
	2. Main health outcomes defined and appropriate
	1
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	1
	1
	2
	2
	2
	2
	30

	
	3.  Intervention(s)/scenario(s) modelled adequately defined
	2
	2
	2
	2
	2
	1
	2
	2
	2
	0
	2
	1
	1
	2
	2
	2
	2
	27

	The model
	4. Describing the (development of the) conceptual model
	1
	1
	2
	1
	1
	1
	1
	2
	2
	0
	2
	1
	1
	0
	2
	2
	2
	22

	
	5. Describing the mathematical model
	1
	0
	1
	1
	0
	2
	2
	2
	0
	0
	0
	0
	0
	0
	0
	0
	1
	10

	
	6. Describing the computerised model
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3

	
	7. Parameters specified
	1
	2
	1
	2
	2
	2
	0
	1
	0
	0
	2
	0
	0
	2
	2
	2
	1
	20

	
	8. Data sources and quality 
	1
	1
	1
	2
	1
	1
	1
	1
	0
	1
	2
	0
	1
	1
	1
	  1.5
	1
	16

	
	9. Modelling assumptions/limitations
	1
	1
	1
	1
	1
	2
	0
	1
	1
	0
	1
	1
	1
	2
	2
	1
	2
	19

	Model assessment 
	10. of the conceptual model
	0
	0
	2
	0
	2
	1
	0
	2
	2
	0
	2
	0
	0
	0
	0
	1
	2
	14

	
	11. of the computerised model
	1
	0
	0
	0
	0
	2
	0
	0
	0
	0
	0
	2
	2
	0
	0
	1
	0
	8

	
	12. of the operational model
	2
	1
	2
	1
	2
	1
	2
	2
	2
	1
	2
	1
	1
	0
	1
	1
	2
	24

	
	13. Uncertainty
	1
	1
	2
	2
	1
	1
	2
	2
	2
	0
	1
	1
	1
	1
	1
	0
	0
	19

	Results
	14. Presentation of the results
	1
	1
	2
	2
	1
	1
	2
	2
	2
	1
	2
	1
	1
	1
	1
	1
	1
	22

	
	15. Limitations of the scenario analysis/policy evaluation
	1
	1
	2
	1
	1
	1
	1
	2
	0
	1
	1
	1
	2
	1
	1
	1
	1
	19

	Total per study
	17
	15
	22
	20
	19
	20
	16
	23
	17
	7
	21
	11
	13
	14
	15
	16.5
	19
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