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[bookmark: _Toc222239035]Part 1. Full Search Strategies
We presented the finalized search terms in Table A, which were used in PubMed. To develop these terms, we first identified five relevant studies from the databases and examined the words in their titles and abstracts to generate an initial set of candidate keywords. This list served as the basis for our preliminary advanced search. Next, we reviewed PubMed’s full background search strategy to refine our approach. Finally, we selected relevant terms from the complete PubMed search, revised them as needed, and incorporated the optimized keywords into our initial set. The final search strategy (Table B) combined these keywords with additional criteria, such as year of publication and language restrictions. We used the same search terms and strategies across all databases, identifying 1,688 articles from PubMed, 1,385 from Web of Science, and 2,323 from Embase. After removing duplicates, 2,646 unique records remained for title and abstract screening.
[bookmark: _Toc222239036]Table A. Search terms 
	Steps
	Search terms

	1
	(cardiometabolic OR cardiovascular disease* OR heart disease OR diabetes OR obesity OR overweight OR chronic kidney disease) AND (micro-simulation OR microsimulation OR simulation model* OR Markov model OR state transition model)

	2
	(("cardiometabolic"[All Fields] OR "cardiometabolically"[All Fields] OR (("cardiovascular system"[MeSH Terms] OR ("cardiovascular"[All Fields] AND "system"[All Fields]) OR "cardiovascular system"[All Fields] OR "cardiovascular"[All Fields] OR "cardiovasculars"[All Fields]) AND "disease*"[All Fields]) OR ("heart diseases"[MeSH Terms] OR ("heart"[All Fields] AND "diseases"[All Fields]) OR "heart diseases"[All Fields] OR ("heart"[All Fields] AND "disease"[All Fields]) OR "heart disease"[All Fields]) OR ("diabete"[All Fields] OR "diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields]) OR "diabetes mellitus"[All Fields] OR "diabetes"[All Fields] OR "diabetes insipidus"[MeSH Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabetes insipidus"[All Fields] OR "diabetic"[All Fields] OR "diabetics"[All Fields] OR "diabets"[All Fields]) OR ("obeses"[All Fields] OR "obesity"[MeSH Terms] OR "obesity"[All Fields] OR "obese"[All Fields] OR "obesities"[All Fields] OR "obesity s"[All Fields]) OR ("overweight"[MeSH Terms] OR "overweight"[All Fields] OR "overweighted"[All Fields] OR "overweightness"[All Fields] OR "overweights"[All Fields]) OR ("renal insufficiency, chronic"[MeSH Terms] OR ("renal"[All Fields] AND "insufficiency"[All Fields] AND "chronic"[All Fields]) OR "chronic renal insufficiency"[All Fields] OR ("chronic"[All Fields] AND "kidney"[All Fields] AND "disease"[All Fields]) OR "chronic kidney disease"[All Fields])) AND ("micro-simulation"[All Fields] OR ("microsimulation"[All Fields] OR "microsimulations"[All Fields]) OR (("computer simulation"[MeSH Terms] OR ("computer"[All Fields] AND "simulation"[All Fields]) OR "computer simulation"[All Fields] OR "simulation"[All Fields] OR "simul"[All Fields] OR "simulate composite resin"[Supplementary Concept] OR "simulate composite resin"[All Fields] OR "simulate"[All Fields] OR "simulated"[All Fields] OR "simulating"[All Fields] OR "simulates"[All Fields] OR "simulation s"[All Fields] OR "simulational"[All Fields] OR "simulations"[All Fields] OR "simulative"[All Fields] OR "simulator"[All Fields] OR "simulator s"[All Fields] OR "simulators"[All Fields]) AND "model*"[All Fields]) OR (("markov"[All Fields] OR "markov s"[All Fields]) AND ("model"[All Fields] OR "model s"[All Fields] OR "modeled"[All Fields] OR "modeler"[All Fields] OR "modeler s"[All Fields] OR "modelers"[All Fields] OR "modeling"[All Fields] OR "modelings"[All Fields] OR "modelization"[All Fields] OR "modelizations"[All Fields] OR "modelize"[All Fields] OR "modelized"[All Fields] OR "modelled"[All Fields] OR "modeller"[All Fields] OR "modellers"[All Fields] OR "modelling"[All Fields] OR "modellings"[All Fields] OR "models"[All Fields])) OR (("state"[All Fields] OR "state s"[All Fields] OR "stated"[All Fields] OR "states"[All Fields] OR "stating"[All Fields]) AND ("transit"[All Fields] OR "transited"[All Fields] OR "transiting"[All Fields] OR "transition"[All Fields] OR "transitional"[All Fields] OR "transitionals"[All Fields] OR "transitioned"[All Fields] OR "transitioning"[All Fields] OR "transitions"[All Fields] OR "transits"[All Fields]) AND ("model"[All Fields] OR "model s"[All Fields] OR "modeled"[All Fields] OR "modeler"[All Fields] OR "modeler s"[All Fields] OR "modelers"[All Fields] OR "modeling"[All Fields] OR "modelings"[All Fields] OR "modelization"[All Fields] OR "modelizations"[All Fields] OR "modelize"[All Fields] OR "modelized"[All Fields] OR "modelled"[All Fields] OR "modeller"[All Fields] OR "modellers"[All Fields] OR "modelling"[All Fields] OR "modellings"[All Fields] OR "models"[All Fields])))) 

	3
	("cardiometabolic"[Title/Abstract] OR "cardiovascular system"[MeSH Terms] OR "cardiovascular system"[Title/Abstract] OR ("cardiovascular"[Title/Abstract] AND "disease*"[Title/Abstract]) OR "heart diseases"[MeSH Terms] OR ("heart"[Title/Abstract] AND "disease*"[Title/Abstract]) OR "diabete*"[Title/Abstract] OR "diabetes mellitus"[MeSH Terms] OR "diabetes mellitus"[Title/Abstract] OR ("type 2"[Title/Abstract] AND "diabetes"[Title/Abstract]) OR "renal insufficiency, chronic"[MeSH Terms] OR ("renal"[Title/Abstract] AND "insufficiency"[Title/Abstract] AND "chronic"[Title/Abstract]) OR ("chronic"[Title/Abstract] AND "kidney"[Title/Abstract] AND "disease"[Title/Abstract]) OR "obes*"[Title/Abstract] OR "obesity"[MeSH Terms] OR "overweight"[MeSH Terms] OR "overweight"[Title/Abstract])
AND ("micro-simulation model"[Title/Abstract] OR ("microsimulation*"[Title/Abstract] AND "model*"[Title/Abstract]) OR "markov model"[Title/Abstract] OR ("state"[Title/Abstract] AND "transit*"[Title/Abstract] AND "model*"[Title/Abstract]))



[bookmark: _Toc222239037]Table B. Search strategies
	ID
	Query
	Document

	#1
	"cardiometabolic"[Title/Abstract] OR "cardiovascular system"[MeSH Terms] OR "cardiovascular system"[Title/Abstract] OR ("cardiovascular"[Title/Abstract] AND "disease*"[Title/Abstract]) OR "heart diseases"[MeSH Terms] OR ("heart"[Title/Abstract] AND "disease*"[Title/Abstract]) OR "diabete*"[Title/Abstract] OR "diabetes mellitus"[MeSH Terms] OR "diabetes mellitus"[Title/Abstract] OR ("type 2"[Title/Abstract] AND "diabetes"[Title/Abstract]) OR "renal insufficiency, chronic"[MeSH Terms] OR ("renal"[Title/Abstract] AND "insufficiency"[Title/Abstract] AND "chronic"[Title/Abstract]) OR ("chronic"[Title/Abstract] AND "kidney"[Title/Abstract] AND "disease"[Title/Abstract]) OR "obes*"[Title/Abstract] OR "obesity"[MeSH Terms] OR "overweight"[MeSH Terms] OR "overweight"[Title/Abstract]
	3,912,829

	#2
	"micro-simulation model"[Title/Abstract] OR ("microsimulation*"[Title/Abstract] AND "model*"[Title/Abstract]) OR "markov model"[Title/Abstract] OR ("state"[Title/Abstract] AND "transit*"[Title/Abstract] AND "model*"[Title/Abstract])
	44,500

	#3
	#1 AND #2 
	3,248

	#4
	Full text
	3,142

	#5
	English
	3,106

	#6
	2016 - June 1, 2024
	1,688


[bookmark: _Toc222239038]Part 2. Data Synthesis Template
	[bookmark: _Toc222239039]Table C. Codebook for Reporting Metrics on Calibration and Validation and Model Characteristics

	1. Measurement for the reporting of model calibration and validation
	Count

	calibration_1 - Whether calibration processes were reported

	0
	No calibration processes reported
	8

	1
	At least one calibration procedure reported
	23

	calibration_2 - Number of calibration processes reported

	0
	Three or fewer calibration processes reported
	22

	1
	More than four calibration processes reported
	9

	parameter - Whether parameters included in the calibration were reported

	0
	Not reported
	10

	1
	Reported
	21

	target - Whether calibration targets were reported

	0
	Not reported
	9

	1
	Reported
	22

	Goodness-of-fit - Whether goodness-of-fit measures were reported

	0
	Not reported
	16

	1
	Reported
	15

	Goodness-of-fit (Statistical) - Use of statistical measures for goodness-of-fit evaluation

	0
	No
	21

	1
	Yes
	10

	Goodness-of-fit (Visual) - Use of visual measures (e.g., plots) for goodness-of-fit evaluation
	

	0
	No
	17

	1
	Yes
	14

	search - Whether the parameter search strategy was reported

	0
	Not reported
	23

	1
	Reported
	8

	convergence - Whether convergence (or acceptance) criteria were reported

	0
	Not reported
	24

	1
	Reported
	7

	stopping - Whether stopping rules for calibration were reported

	0
	Not reported
	26

	1
	Reported
	5

	validation - Whether validation processes were reported

	0
	No validation processes reported
	5

	1
	At least one validation procedure reported
	26

	face - Whether face validity was reported (i.e., expert review or qualitative validation)

	0
	Not reported
	18

	1
	Reported
	13

	verification - Whether mathematical verification or code implementation checks were reported

	0
	Not reported
	22

	1
	Reported
	9

	cross - Whether cross-validation was reported

	0
	Not reported
	25

	1
	Reported
	6

	external - Whether external validation was reported

	0
	Not reported
	12

	1
	Reported
	19

	
	

	2. Measurement for model characteristics 
	 

	type - Type of policy model

	0
	Application model
	16

	1
	Natural history model
	15

	cardiometabolic - Number of cardiometabolic conditions modeled

	1
	One condition
	14

	2
	Two conditions
	9

	3
	Three or more conditions
	8

	publication - Publication year range

	0
	2016–2020
	16

	1
	2021–2024
	15

	data - Reported data source for the baseline population

	0
	Not reported
	1

	1
	Clinical trials
	10

	2
	Longitudinal data
	6

	3
	Cross-sectional data 
	14

	country - Country or region for which the model was developed

	1
	United States
	15

	2
	United Kingdom
	7

	3
	Other (Canada, Australia, China, Japan)
	7

	4
	Multiple countries
	2

	tool - Simulation tool used 

	0
	Not reported
	1

	1
	Microsoft Excel/TreeAge/Stata or SAS
	11

	2
	R/Python
	14

	3
	Other: Java, C/C++
	5

	open - Whether modeling code was open sourced

	0
	Not reported
	24

	1
	Reported
	7



[bookmark: _Toc222239040]Part 3. Results
	[bookmark: _Toc222239041]Table D. Characteristics of Cardiometabolic Disease Microsimulation Models

	Author, Year (Model)
	Model Aim
	Disease
	Baseline Population
	Model Structure
	Tool
	Country
	Open-source
	Journal (IF*)

	Szafranski et al., 2024
(DEDUCE Model) [48]
	Estimate the incidence of diabetes complications and all-cause mortality.
	T2DM, CVD, CKD
	Generate the cohort based on RECODe, N=50,000
	State-transition
	MS Excel
	NR
	No
	Value in Health (4.9)

	Burke et al., 2024
(MICROSIM) [49]

	Simulate the long-term consequences of blood pressure interventions across the life course.
	CVD
	1999-2017 NHANES, aged 18+ years
	State-transition
	Python
	US
	https://github.com/jburke5/microsim
	PLOS ONE (2.6)

	Head et al., 2024 [50]
	Project future trends and inequalities in multimorbidity.
	T2DM, obesity, CVD, CKD
	2004-2019 Clinical CPRD Aurum database, aged 30-90 years, N=762,803
	Dynamic stochastic continuous-time 
	R
	UK
	https://github.com/annalhead/mm_accum_microsim
	The Lancet Public Health (25.2)

	Kim et al., 2023
(DOC-M Model) [51]
	Project the long-term health and economic impacts of interventions and policy changes on the major chronic diseases of obesity, T2DM, and CVD.
	T2DM, obesity, CVD
	2001-2002 NHANES, aged 40-90 years, N= 2,944
	State-transition
	R
	US
	https://github.com/ food-price/DOC-M-Model-Development-and-Validation
	Medical Decision Making (3.1)

	Scarborough et al., 2022
(microPRIME Model) [52]
	Predict future trends in MI incidence, events, and prevalence in England up to the year 2035.
	CVD
	Generate the cohort, aged 18+ years, N=114,000
	Agent-based 
	R
	UK
	https://github.com/PeteScarbs/microPRIME/
	PLOS ONE (3.7)

	Ward et al., 2022 [53]
	Assess mortality associated with elevated body weight in the USA by state and demographic subgroup.
	obesity
	Generate the cohort based on 1999-2016 Behavioral Risk Factor Surveillance System, aged 18+ years, N=6,002,012
	Dynamic stochastic continuous-time
	Java
	US
	no
	EClinicalMedicine (15.1)

	Ferket et al., 2022 [54]
	Predict lifetime cardiovascular risk by baseline CAC score and traditional cardiovascular risk factor levels.
	T2DM, CVD
	MESA, aged 62 years (mean), N=6,769
	State-transition
	TreeAge
	US
	no
	Diabetes Care (16.2)

	Willis et al., 2020
(CREDEM-DKD) [55]
	Estimate the long-term health and economic consequences of diabetic kidney disease treatment interventions.
	T2DM, CVD, CKD
	CREDENCE trial, aged 30+ years, N=4,401
	Discrete event simulation
	MS Excel
	Multiple (34 countries)
	no
	Diabetes Therapy (2.6)

	Kazemian et al., 2019
(PREDICT-DM Model) [56]
	Simulate the development of diabetes-related complications and assess the potential impact of interventions in T2DM patients.
	T2DM, CVD, CKD
	Generate the cohort based ACCORD trial
	State-transition
	Python
	US
	no
	Diabetes Technology & Therapeutics (4.392)

	Kasajima et al., 2019 [57]
	Project health (chronic conditions) and functional status of older people.
	T2DM, CVD, CKD
	Generate the cohort based 2001-2013 Comprehensive Survey of Living Conditions, aged 60+ years, N=600,000
	State-transition
	NR
	Japan
	no
	Health Economics (2.89)

	Shao et al., 2018
(BRAVO Diabetes Model) [58]
	Predict the cumulative risk of diabetes and its related complications and mortality.
	T2DM, CVD, CKD
	ACCORD trial, aged 40 to 79 years, N=10,251
	State-transition
	SAS and STATA
	US
	no
	Diabetes Therapy (2.95)/Pharmacoeconomics (3.705)/Value in Health (5.494)

	Lung et al., 2018 [59]
	Estimate reductions in life expectancy and years of life lost associated with overweight and obesity.
	obesity
	2014-2015 Australian Bureau of Statistics National Health Survey, aged 20-69 years, N=12,091
	State-transition
	STATA
	Australia
	available upon request.
	International Journal of Obesity (5.151)

	Hennessy et al., 2017
(POHEM-BMI) [60]
	Forecast trends in BMI by incorporating childhood BMI history, supporting the evaluation of public health interventions.
	obesity
	1994-2007 Longitudinal National Population Health Survey, aged 20+ years, N=17,276
	State-transition
	Modgen code
	Canada
	no
	Health Reports (2.571)

	Pandya et al, 2017
(CVD PREDICT Model) [61]
	Project all-cause and CVD-specific mortality over defined time horizons, directly supporting cost-effectiveness and health policy analyses.
	CVD
	Generated the cohort based on NHANES, aged 35-80 years, N=1,000,000
	State-transition
	C++
	US
	no
	Medical Decision Making (3.012)

	Schlackow et al., 2016
(SHARP CKD-CVD Model) [62]
	Project long-term CVD events and non-vascular death in moderate-to-advanced CKD patients.
	CVD, CKD
	Study of Heart and Renal Protection (SHARP), aged 40+ years, N=9,270
	State-transition
	R
	UK
	no
	Heart (6.059)

	de Oliveira et al., 2024 [32]
	Simulate chronic conditions, life expectancy, quality of life, and lifetime health care costs to evaluate a smoking cessation initiative among chronic psychotic disorders patients.
	T2DM, CVD
	1996-2020 Statistics Canada’s Canadian Community Health Survey, aged 50.9 years (mean), N=3,849
	State-transition
	R
	Canada
	no
	Schizophrenia Bulletin (4.8)

	Pryor et al., 2023 [33]
	Simulate long-term BMI trajectories to evaluate the high-intensity, family-based intervention in children with obesity.
	obesity
	National Longitudinal Survey, aged 8-16 years
	State-transition
	Python
	US
	https://github.com/yaesoubilab/BrightBodiesObesityModel
	Value in Health (4.9)

	Wu et al., 2023 [34]
	Project lifetime CVD risk to assess guideline-recommended statin treatment across quintiles of socioeconomic deprivation.
	T2DM, CVD
	16 statin trials from Cholesterol Treatment Trialists’ Collaboration, N=117,896
	State-transition
	R
	UK
	no
	British Journal of General Practice (5.3)

	Saumoy et al., 2023 [35]
	Simulate clinical outcomes to evaluate the sleeve gastrectomy, endoscopic sleeve gastroplasty, semaglutide, and lifestyle interventions.
	obesity
	Generated scenarios: a 40-year-old person with class I obesity, class II obesity, and class III obesity
	State-transition
	TreeAge
	US
	no
	Gut (23.1)

	Hoerger et al., 2023 [36]
	Use risk equations derived from U.S. based studies to evaluate glycemic control, hypertension management, cholesterol reduction, and smoking cessation.
	T2DM, CVD
	Generated cohort based on 2009-2016 NHANES, N=10,000
	State-transition
	Python
	US
	https://github.com/RTIInternational/diabetes-simbackend-only
	Value in Health (4.9)

	Lou et al., 2023 [37]
	Simulate long-term CVD outcomes to evaluate sugar-sweetened beverage taxes, fruit and vegetable subsidies, and funding subsidies with the tax.
	CVD
	Generated cohort based on 2003-2004 and 2013-2014 NYC Health and Nutrition Examination Survey, aged 18 years, N=10,000
	State-transition
	R
	US
	no
	Journal of Urban Health (4.3)

	Li et al., 2021 [38]
	Project CVD outcomes to evaluate systolic blood pressure interventions among participants in the Systolic Blood Pressure Intervention Trial.
	CVD
	2011-2012 China Health and Retirement Longitudinal Study, aged 45+ years, N = 17,708
	State-transition
	TreeAge
	China
	no
	PLOS Medicine (11.613)

	Venkataraman et al., 2021 [39]
	Project 15-year CVD events and mortality to assess CAC testing compared to traditional risk factor-based prediction alone.
	CVD
	Coronary Artery Calcium Score: Use to Guide Management of HerediTary Coronary Artery Disease trial, aged 40-70 years, N=1,083
	State-transition
	TreeAge
	Australia
	no
	JACC: Cardiovascular Imaging (16.051)

	Wang et al., 2020 [40]
	Project the incidence of ASCVD to evaluate the centralized medicine procurement policy on statin treatment.
	T2DM, CVD
	1992 and 1996 China Multi-Provincial Cohort Study, aged 35-64 years, N=21,265.
	Decision tree
	SAS
	China
	no
	Global Heart (1.55)

	Pollock et al., 2019 [41]
	Project diabetes complications and mortality to evaluate insulin degludec vs. insulin glargine U100.
	T2DM, CVD
	DEVOTE trail, N=3,515, aged ≥ 50 years with one or more coexisting CV or renal condition, or aged ≥ 60 years with one or more CV risk factors
	State-transition
	Java
	UK
	no
	Applied Health Economics and Health Policy (2.34)

	Khademi et al., 2019 [42]
	Simulate life course outcomes to determine optimal age for interventions and diabetes-free survival time.
	T2DM, obesity
	Generated cohort based on the 1997 PREMIER study, aged 20+ years
	State-transition
	C++
	US
	no
	Scientific Reports (3.998)

	Arbel et al., 2018 [43]
	Project recurrent ischemic events and mortality to evaluate durations of dual-antiplatelet therapy.
	CVD
	Generated cohort based on coronary artery disease patients undergoing percutaneous coronary intervention, aged 62.3 years (mean), N=100,000
	State-transition
	TreeAge
	US
	no
	Canadian Journal of Cardiology (5.592)

	Mytton et al., 2018 [44]
	Project CVD events and mortality to evaluate the NHS Health Check program.
	CVD
	Generated cohort based on 2009-2012 Health Survey of England, aged 40-45 years, N=200,000
	State-transition
	Python
	UK
	https://github.com/chjackson/healthchecks
	PLOS Medicine (11.048)

	Breeze et al., 2016 [45]
	Simulate changes in metabolic risk factors, including BMI, cholesterol, systolic blood pressure, and glycaemia, for T2DM prevention.
	T2DM, obesity, CVD
	2011 Health Survey for England, aged 16+ years, N=8,038
	State-transition
	R
	UK
	no
	Diabetic Medicine (3.054)

	van Kempen et al., 2016 [46]
	Incorporate the Framingham CVD equation to evaluate risk markers for screening asymptomatic individuals to prevent CVD.
	CVD
	2003-2004 NHANES, aged 40-85 years, N = 3,736
	State-transition
	TreeAge
	US
	no
	International Journal of Cardiology (6.189)

	Basu et al., 2016 [47]
	Simulate cardiovascular mortality for the treat-to-target strategy, the benefit-based tailored treatment strategy, and a hybrid strategy.
	T2DM, CVD
	Generated cohort based on WHO Study on Global Aging and Adult Health, aged 30-70 years
	Decision tree
	R
	China and India
	no
	Circulation (19.309)

	Abbreviations: DEDUCE, Determination of Diabetes Utilities, Costs, and Effects; T2DM, type 2 diabetes mellitus; CVD, cardiovascular disease; CKD, chronic kidney disease; RECODe, Risk Equations for Complications of type 2 Diabetes; NR, not report; MICROSIM, Michigan Chronic Disease Simulation Model; NHANES, National Health and Nutrition Examination Survey; CPRD, Practice Research Datalink; DOC-M, US Diabetes, Obesity, Cardiovascular Disease Microsimulation; CAC, coronary artery calcium; MESA, Multi-Ethnic Study of Atherosclerosis; CREDEM-DKD, Canagliflozin and Renal Endpoints in Diabetes with Established Nephropathy Clinical Evaluation Economic Model of Diabetic Kidney Disease;  PREDICT-DM, PRojection and Evaluation of Disease Interventions, Complications, and Treatments-Diabetes Mellitus; ACCORD, Action to Control Cardiovascular Risk in Diabetes; BRAVO, Building, Relating, Assessing, and Validating Outcomes; POHEM, POpulation HEalth Model; CVD PREDICT, Cardiovascular Disease Policy Model for Risk, Events, Detection, Interventions, Costs, and Trends; SHARP CKD-CVD, Study of Heart and Renal Chronic Kidney Disease-Cardiovascular Disease; ASCVD, atherosclerotic cardiovascular disease
Note: The journal impact factor is collected at the year for publication




	[bookmark: _Toc222239042]Table E. Reporting of Model Calibration and Validation by Model Type

	Calibration and Validation
	Value
	Natural History (n=15)
	Application 
(n=16)
	p-value

	Calibration
	NR
	3 (20.0)
	5 (31.2)
	0.685

	
	≥1 processes
	12 (80.0)
	11 (68.8)
	

	# calibration processes
	≤3 processes
	8 (53.3)
	14 (87.5)
	0.054

	
	≥4 processes
	7 (46.7)
	2 (12.5)
	

	Parameter to be calibrated
	NR 
	4 (26.7)
	6 (37.5)
	0.704

	
	R
	11 (73.3)
	10 (62.5)
	

	Calibration target
	NR 
	3 (20.0)
	6 (37.5)
	0.433

	
	R
	12 (80.0)
	10 (62.5)
	

	Goodness-of-fit
	NR 
	4 (26.7)
	12 (75.0)
	0.02

	
	R
	11 (73.3)
	4 (25.0)
	

	Goodness-of-fit (statistical)
	NR 
	8 (53.3)
	13 (81.2)
	0.135

	
	R
	7 (46.7)
	3 (18.8)
	

	Goodness-of-fit (visual)
	NR 
	4 (26.7)
	13 (81.2)
	0.007

	
	R
	11 (73.3)
	3 (18.8)
	

	Searching strategy
	NR 
	9 (60.0)
	14 (87.5)
	0.113

	
	R
	6 (40.0)
	2 (12.5)
	

	Convergence criteria
	NR 
	10 (66.7)
	14 (87.5)
	0.22

	
	R
	5 (33.3)
	2 (12.5)
	

	Stopping rule
	NR 
	10 (66.7)
	16 (100.0)
	0.018

	
	R
	5 (33.3)
	0 (0.0)
	

	Validation
	NR 
	1 (6.7)
	4 (25.0)
	0.333

	
	≥1 processes
	14 (93.3)
	12 (75.0)
	

	Face validation
	NR 
	8 (53.3)
	10 (62.5)
	0.879

	
	R
	7 (46.7)
	6 (37.5)
	

	Verification
	NR 
	8 (53.3)
	14 (87.5)
	0.054

	
	R
	7 (46.7)
	2 (12.5)
	

	Cross validation
	NR 
	14 (93.3)
	11 (68.8)
	0.172

	
	R
	1 (6.7)
	5 (31.2)
	

	External validation
	NR 
	2 (13.3)
	10 (62.5)
	0.015

	
	R
	13 (86.7)
	6 (37.5)
	 


Abbreviations: R Reported; NR Not reported



	[bookmark: _Toc222239043]Table F. Reporting of Model Calibration and Validation by Number of Cardiometabolic Diseases

	Calibration and Validation
	Value
	One (n=14)
	Two (n=9)
	≥Three (n=8)
	p-value

	Calibration
	NR
	6 (42.9)
	0 (0.0)
	2 (25.0)
	0.072

	
	≥1 processes
	8 (57.1)
	9 (100.0)
	6 (75.0)
	

	# calibration processes
	≤3 processes
	10 (71.4)
	7 (77.8)
	5 (62.5)
	0.786

	
	≥4 processes
	4 (28.6)
	2 (22.2)
	3 (37.5)
	

	Parameter to be calibrated
	NR 
	6 (42.9)
	2 (22.2)
	2 (25.0)
	0.515

	
	R
	8 (57.1)
	7 (77.8)
	6 (75.0)
	

	Calibration target
	NR 
	6 (42.9)
	1 (11.1)
	2 (25.0)
	0.251

	
	R
	8 (57.1)
	8 (88.9)
	6 (75.0)
	

	Goodness-of-fit
	NR 
	9 (64.3)
	4 (44.4)
	3 (37.5)
	0.422

	
	R
	5 (35.7)
	5 (55.6)
	5 (62.5)
	

	Goodness-of-fit (statistical)
	NR 
	11 (78.6)
	6 (66.7)
	4 (50.0)
	0.385

	
	R
	3 (21.4)
	3 (33.3)
	4 (50.0)
	

	Goodness-of-fit (visual)
	NR 
	9 (64.3)
	5 (55.6)
	3 (37.5)
	0.478

	
	R
	5 (35.7)
	4 (44.4)
	5 (62.5)
	

	Searching strategy
	NR 
	10 (71.4)
	7 (77.8)
	6 (75.0)
	0.942

	
	R
	4 (28.6)
	2 (22.2)
	2 (25.0)
	

	Convergence criteria
	NR 
	12 (85.7)
	7 (77.8)
	5 (62.5)
	0.456

	
	R
	2 (14.3)
	2 (22.2)
	3 (37.5)
	

	Stopping rule
	NR 
	12 (85.7)
	9 (100.0)
	5 (62.5)
	0.107

	
	R
	2 (14.3)
	0 (0.0)
	3 (37.5)
	

	Validation
	NR 
	3 (21.4)
	2 (22.2)
	0 (0.0)
	0.354

	
	≥1 processes
	11 (78.6)
	7 (77.8)
	8 (100.0)
	

	Face validation
	NR 
	11 (78.6)
	6 (66.7)
	1 (12.5)
	0.009

	
	R
	3 (21.4)
	3 (33.3)
	7 (87.5)
	

	Verification
	NR 
	13 (92.9)
	8 (88.9)
	1 (12.5)
	<0.001

	
	R
	1 (7.1)
	1 (11.1)
	7 (87.5)
	

	Cross validation
	NR 
	10 (71.4)
	8 (88.9)
	7 (87.5)
	0.498

	
	R
	4 (28.6)
	1 (11.1)
	1 (12.5)
	

	External validation
	NR 
	7 (50.0)
	4 (44.4)
	1 (12.5)
	0.203

	
	R
	7 (50.0)
	5 (55.6)
	7 (87.5)
	 


Abbreviations: R Reported; NR Not reported




	[bookmark: _Toc222239044]Table G. Reporting of Model Calibration and Validation by Publication Year

	Calibration and Validation
	Value
	2016-2020 (n=16)
	2021-2024 (n=15)
	p-value

	Calibration
	NR
	4 (25.0)
	4 (26.7)
	1

	
	≥1 processes
	12 (75.0)
	11 (73.3)
	

	# calibration processes
	≤3 processes
	13 (81.2)
	9 (60.0)
	0.252

	
	≥4 processes
	3 (18.8)
	6 (40.0)
	

	Parameter to be calibrated
	NR 
	4 (25.0)
	6 (40.0)
	0.458

	
	R
	12 (75.0)
	9 (60.0)
	

	Calibration target
	NR 
	5 (31.2)
	4 (26.7)
	1

	
	R
	11 (68.8)
	11 (73.3)
	

	Goodness-of-fit
	NR 
	9 (56.2)
	7 (46.7)
	0.862

	
	R
	7 (43.8)
	8 (53.3)
	

	Goodness-of-fit (statistical)
	NR 
	12 (75.0)
	9 (60.0)
	0.458

	
	R
	4 (25.0)
	6 (40.0)
	

	Goodness-of-fit (visual)
	NR 
	10 (62.5)
	7 (46.7)
	0.6

	
	R
	6 (37.5)
	8 (53.3)
	

	Searching strategy
	NR 
	14 (87.5)
	9 (60.0)
	0.113

	
	R
	2 (12.5)
	6 (40.0)
	

	Convergence criteria
	NR 
	14 (87.5)
	10 (66.7)
	0.22

	
	R
	2 (12.5)
	5 (33.3)
	

	Stopping rule
	NR 
	15 (93.8)
	11 (73.3)
	0.172

	
	R
	1 (6.2)
	4 (26.7)
	

	Validation
	NR 
	3 (18.8)
	2 (13.3)
	1

	
	≥1 processes
	13 (81.2)
	13 (86.7)
	

	Face validation
	NR 
	11 (68.8)
	7 (46.7)
	0.378

	
	R
	5 (31.2)
	8 (53.3)
	

	Verification
	NR 
	12 (75.0)
	10 (66.7)
	0.704

	
	R
	4 (25.0)
	5 (33.3)
	

	Cross validation
	NR 
	14 (87.5)
	11 (73.3)
	0.394

	
	R
	2 (12.5)
	4 (26.7)
	

	External validation
	NR 
	6 (37.5)
	6 (40.0)
	1

	
	R
	10 (62.5)
	9 (60.0)
	 


Abbreviations: R Reported; NR Not reported
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	Calibration and Validation
	Value
	Clinical Trial (n=10)
	Cross-sectional (n=14)
	Longitudinal (n=6)
	No (n=1)
	p-value

	Calibration
	NR
	3 (30.0)
	2 (14.3)
	3 (50.0)
	0 (0.0)
	0.355

	
	≥1 processes
	7 (70.0)
	12 (85.7)
	3 (50.0)
	1 (100.0)
	

	# calibration processes
	≤3 processes
	9 (90.0)
	8 (57.1)
	4 (66.7)
	1 (100.0)
	0.318

	
	≥4 processes
	1 (10.0)
	6 (42.9)
	2 (33.3)
	0 (0.0)
	

	Parameter to be calibrated
	NR 
	3 (30.0)
	3 (21.4)
	4 (66.7)
	0 (0.0)
	0.212

	
	R
	7 (70.0)
	11 (78.6)
	2 (33.3)
	1 (100.0)
	

	Calibration target
	NR 
	3 (30.0)
	3 (21.4)
	3 (50.0)
	0 (0.0)
	0.555

	
	R
	7 (70.0)
	11 (78.6)
	3 (50.0)
	1 (100.0)
	

	Goodness-of-fit
	NR 
	5 (50.0)
	8 (57.1)
	3 (50.0)
	0 (0.0)
	0.74

	
	R
	5 (50.0)
	6 (42.9)
	3 (50.0)
	1 (100.0)
	

	Goodness-of-fit (statistical)
	NR 
	7 (70.0)
	9 (64.3)
	4 (66.7)
	1 (100.0)
	0.901

	
	R
	3 (30.0)
	5 (35.7)
	2 (33.3)
	0 (0.0)
	

	Goodness-of-fit (visual)
	NR 
	5 (50.0)
	8 (57.1)
	4 (66.7)
	0 (0.0)
	0.642

	
	R
	5 (50.0)
	6 (42.9)
	2 (33.3)
	1 (100.0)
	

	Searching strategy
	NR 
	10 (100.0)
	7 (50.0)
	5 (83.3)
	1 (100.0)
	0.039

	
	R
	0 (0.0)
	7 (50.0)
	1 (16.7)
	0 (0.0)
	

	Convergence criteria
	NR 
	9 (90.0)
	10 (71.4)
	4 (66.7)
	1 (100.0)
	0.597

	
	R
	1 (10.0)
	4 (28.6)
	2 (33.3)
	0 (0.0)
	

	Stopping rule
	NR 
	9 (90.0)
	11 (78.6)
	5 (83.3)
	1 (100.0)
	0.859

	
	R
	1 (10.0)
	3 (21.4)
	1 (16.7)
	0 (0.0)
	

	Validation
	NR 
	1 (10.0)
	4 (28.6)
	0 (0.0)
	0 (0.0)
	0.358

	
	≥1 processes
	9 (90.0)
	10 (71.4)
	6 (100.0)
	1 (100.0)
	

	Face validation
	NR 
	6 (60.0)
	8 (57.1)
	4 (66.7)
	0 (0.0)
	0.662

	
	R
	4 (40.0)
	6 (42.9)
	2 (33.3)
	1 (100.0)
	

	Verification
	NR 
	7 (70.0)
	9 (64.3)
	5 (83.3)
	1 (100.0)
	0.762

	
	R
	3 (30.0)
	5 (35.7)
	1 (16.7)
	0 (0.0)
	

	Cross validation
	NR 
	7 (70.0)
	12 (85.7)
	5 (83.3)
	1 (100.0)
	0.747

	
	R
	3 (30.0)
	2 (14.3)
	1 (16.7)
	0 (0.0)
	

	External validation
	NR 
	3 (30.0)
	6 (42.9)
	3 (50.0)
	0 (0.0)
	0.711

	 
	R
	7 (70.0)
	8 (57.1)
	3 (50.0)
	1 (100.0)
	 


Abbreviations: R Reported; NR Not reported
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	Calibration and Validation
	Value
	US (n=15)
	UK (n=7)
	Multiple(n=2)
	Other (n=7)
	p-value

	Calibration
	NR
	3 (20.0)
	1 (14.3)
	0 (0.0)
	4 (57.1)
	0.169

	
	≥1 processes
	12 (80.0)
	6 (85.7)
	2 (100.0)
	3 (42.9)
	

	# calibration processes
	≤3 processes
	9 (60.0)
	5 (71.4)
	2 (100.0)
	6 (85.7)
	0.487

	
	≥4 processes
	6 (40.0)
	2 (28.6)
	0 (0.0)
	1 (14.3)
	

	Parameter to be calibrated
	NR 
	4 (26.7)
	1 (14.3)
	0 (0.0)
	5 (71.4)
	0.068

	
	R
	11 (73.3)
	6 (85.7)
	2 (100.0)
	2 (28.6)
	

	Calibration target
	NR 
	3 (20.0)
	1 (14.3)
	1 (50.0)
	4 (57.1)
	0.217

	
	R
	12 (80.0)
	6 (85.7)
	1 (50.0)
	3 (42.9)
	

	Goodness-of-fit
	NR 
	6 (40.0)
	3 (42.9)
	1 (50.0)
	6 (85.7)
	0.232

	
	R
	9 (60.0)
	4 (57.1)
	1 (50.0)
	1 (14.3)
	

	Goodness-of-fit (statistical)
	NR 
	9 (60.0)
	4 (57.1)
	2 (100.0)
	6 (85.7)
	0.43

	
	R
	6 (40.0)
	3 (42.9)
	0 (0.0)
	1 (14.3)
	

	Goodness-of-fit (visual)
	NR 
	6 (40.0)
	3 (42.9)
	1 (50.0)
	7 (100.0)
	0.057

	
	R
	9 (60.0)
	4 (57.1)
	1 (50.0)
	0 (0.0)
	

	Searching strategy
	NR 
	10 (66.7)
	5 (71.4)
	1 (50.0)
	7 (100.0)
	0.318

	
	R
	5 (33.3)
	2 (28.6)
	1 (50.0)
	0 (0.0)
	

	Convergence criteria
	NR 
	11 (73.3)
	5 (71.4)
	2 (100.0)
	6 (85.7)
	0.766

	
	R
	4 (26.7)
	2 (28.6)
	0 (0.0)
	1 (14.3)
	

	Stopping rule
	NR 
	12 (80.0)
	5 (71.4)
	2 (100.0)
	7 (100.0)
	0.441

	
	R
	3 (20.0)
	2 (28.6)
	0 (0.0)
	0 (0.0)
	

	Validation
	NR 
	2 (13.3)
	2 (28.6)
	0 (0.0)
	1 (14.3)
	0.732

	
	≥1 processes
	13 (86.7)
	5 (71.4)
	2 (100.0)
	6 (85.7)
	

	Face validation
	NR 
	8 (53.3)
	4 (57.1)
	1 (50.0)
	5 (71.4)
	0.872

	
	R
	7 (46.7)
	3 (42.9)
	1 (50.0)
	2 (28.6)
	

	Verification
	NR 
	10 (66.7)
	5 (71.4)
	1 (50.0)
	6 (85.7)
	0.729

	
	R
	5 (33.3)
	2 (28.6)
	1 (50.0)
	1 (14.3)
	

	Cross validation
	NR 
	12 (80.0)
	7 (100.0)
	1 (50.0)
	5 (71.4)
	0.352

	
	R
	3 (20.0)
	0 (0.0)
	1 (50.0)
	2 (28.6)
	

	External validation
	NR 
	4 (26.7)
	3 (42.9)
	1 (50.0)
	4 (57.1)
	0.556

	
	R
	11 (73.3)
	4 (57.1)
	1 (50.0)
	3 (42.9)
	 


Abbreviations: R Reported; NR Not reported
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	Calibration and Validation
	Value
	Excel/
TreeAge/Stata
/SAS (n=11)
	No (n=1)
	Other 
(n=5)
	R/Python 
(n=14)
	p-value

	Calibration
	NR
	5 (45.5)
	0 (0.0)
	1 (20.0)
	2 (14.3)
	0.305

	
	≥1 processes
	6 (54.5)
	1 (100.0)
	4 (80.0)
	12 (85.7)
	

	# calibration processes
	≤3 processes
	9 (81.8)
	1 (100.0)
	3 (60.0)
	9 (64.3)
	0.652

	
	≥4 processes
	2 (18.2)
	0 (0.0)
	2 (40.0)
	5 (35.7)
	

	Parameter to be calibrated
	NR 
	6 (54.5)
	0 (0.0)
	1 (20.0)
	3 (21.4)
	0.254

	
	R
	5 (45.5)
	1 (100.0)
	4 (80.0)
	11 (78.6)
	

	Calibration target
	NR 
	5 (45.5)
	0 (0.0)
	1 (20.0)
	3 (21.4)
	0.486

	
	R
	6 (54.5)
	1 (100.0)
	4 (80.0)
	11 (78.6)
	

	Goodness-of-fit
	NR 
	6 (54.5)
	1 (100.0)
	2 (40.0)
	7 (50.0)
	0.739

	
	R
	5 (45.5)
	0 (0.0)
	3 (60.0)
	7 (50.0)
	

	Goodness-of-fit (statistical)
	NR 
	9 (81.8)
	1 (100.0)
	3 (60.0)
	8 (57.1)
	0.507

	
	R
	2 (18.2)
	0 (0.0)
	2 (40.0)
	6 (42.9)
	

	Goodness-of-fit (visual)
	NR 
	7 (63.6)
	1 (100.0)
	2 (40.0)
	7 (50.0)
	0.627

	
	R
	4 (36.4)
	0 (0.0)
	3 (60.0)
	7 (50.0)
	

	Searching strategy
	NR 
	11 (100.0)
	1 (100.0)
	3 (60.0)
	8 (57.1)
	0.078

	
	R
	0 (0.0)
	0 (0.0)
	2 (40.0)
	6 (42.9)
	

	Convergence criteria
	NR 
	9 (81.8)
	1 (100.0)
	4 (80.0)
	10 (71.4)
	0.869

	
	R
	2 (18.2)
	0 (0.0)
	1 (20.0)
	4 (28.6)
	

	Stopping rule
	NR 
	10 (90.9)
	1 (100.0)
	4 (80.0)
	11 (78.6)
	0.815

	
	R
	1 (9.1)
	0 (0.0)
	1 (20.0)
	3 (21.4)
	

	Validation
	NR 
	1 (9.1)
	0 (0.0)
	2 (40.0)
	2 (14.3)
	0.434

	
	≥1 processes
	10 (90.9)
	1 (100.0)
	3 (60.0)
	12 (85.7)
	

	Face validation
	NR 
	7 (63.6)
	0 (0.0)
	5 (100.0)
	6 (42.9)
	0.091

	
	R
	4 (36.4)
	1 (100.0)
	0 (0.0)
	8 (57.1)
	

	Verification
	NR 
	9 (81.8)
	0 (0.0)
	5 (100.0)
	8 (57.1)
	0.093

	
	R
	2 (18.2)
	1 (100.0)
	0 (0.0)
	6 (42.9)
	

	Cross validation
	NR 
	7 (63.6)
	1 (100.0)
	5 (100.0)
	12 (85.7)
	0.295

	
	R
	4 (36.4)
	0 (0.0)
	0 (0.0)
	2 (14.3)
	

	External validation
	NR 
	5 (45.5)
	0 (0.0)
	2 (40.0)
	5 (35.7)
	0.826

	
	R
	6 (54.5)
	1 (100.0)
	3 (60.0)
	9 (64.3)
	 


Abbreviations: R Reported; NR Not reported
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	Calibration and Validation
	Value
	No (n=24)
	Yes (n=7)
	p-value

	Calibration
	NR
	7 (29.2)
	1 (14.3)
	0.642

	
	≥1 processes
	17 (70.8)
	6 (85.7)
	

	# calibration processes
	≤3 processes
	20 (83.3)
	2 (28.6)
	0.012

	
	≥4 processes
	4 (16.7)
	5 (71.4)
	

	Parameter to be calibrated
	NR 
	9 (37.5)
	1 (14.3)
	0.379

	
	R
	15 (62.5)
	6 (85.7)
	

	Calibration target
	NR 
	8 (33.3)
	1 (14.3)
	0.639

	
	R
	16 (66.7)
	6 (85.7)
	

	Goodness-of-fit
	NR 
	14 (58.3)
	2 (28.6)
	0.22

	
	R
	10 (41.7)
	5 (71.4)
	

	Goodness-of-fit (statistical)
	NR 
	19 (79.2)
	2 (28.6)
	0.022

	
	R
	5 (20.8)
	5 (71.4)
	

	Goodness-of-fit (visual)
	NR 
	15 (62.5)
	2 (28.6)
	0.198

	
	R
	9 (37.5)
	5 (71.4)
	

	Searching strategy
	NR 
	21 (87.5)
	2 (28.6)
	0.006

	
	R
	3 (12.5)
	5 (71.4)
	

	Convergence criteria
	NR 
	21 (87.5)
	3 (42.9)
	0.029

	
	R
	3 (12.5)
	4 (57.1)
	

	Stopping rule
	NR 
	22 (91.7)
	4 (57.1)
	0.062

	
	R
	2 (8.3)
	3 (42.9)
	

	Validation
	NR 
	4 (16.7)
	1 (14.3)
	1

	
	≥1 processes
	20 (83.3)
	6 (85.7)
	

	Face validation
	NR 
	15 (62.5)
	3 (42.9)
	0.413

	
	R
	9 (37.5)
	4 (57.1)
	

	Verification
	NR 
	19 (79.2)
	3 (42.9)
	0.15

	
	R
	5 (20.8)
	4 (57.1)
	

	Cross validation
	NR 
	18 (75.0)
	7 (100.0)
	0.293

	
	R
	6 (25.0)
	0 (0.0)
	

	External validation
	NR 
	10 (41.7)
	2 (28.6)
	0.676

	
	R
	14 (58.3)
	5 (71.4)
	 


Abbreviations: R Reported; NR Not reported
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