eAppendix

1. PRISMA 2020 Checklist
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	5

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	1-2

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	2

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	3-4

	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.
	3

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	6-8 eAppendix

	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.
	3-4

	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.
	3

	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.
	3

	
	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.
	3

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias 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.
	4

	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.
	4

	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)).
	3

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	4-5

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	4

	
	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.
	4-5

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	3

	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.
	5

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	5

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	11-23

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	46-54 eAppendix

	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.
	37-43 eAppendix

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	8

	
	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.
	6-8

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	8-9

	
	23b
	Discuss any limitations of the evidence included in the review.
	9-10

	
	23c
	Discuss any limitations of the review processes used.
	10

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	8-9

	OTHER INFORMATION
	


From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 [1].
2. [bookmark: _Ref182476711]PRISMA Abstract
2.1 Systematic review goal
The primary objective of this systematic review is to identify all publications related to value-based insurance design (VBID) initiatives that report both the costs and effectiveness of these programmes in managing cardiometabolic diseases (CMDs). This review aims to address the current lack of consensus regarding the economic and effectiveness impact of such initiatives.
2.2 Inclusion and exclusion criteria for the systematic review
The review incorporated original studies on VBID initiatives for managing CMDs, focusing on those that provided both cost data and effectiveness outcomes. These outcomes encompassed measures such as treatment adherence, healthcare resource utilisation, adverse events, and more. Furthermore, economic analyses using various frameworks—such as trial-based, model-based, and real-world data evaluations—were also eligible for inclusion.
Studies were excluded if they focused solely on children or adolescents, as VBID initiatives have not shown substantial impacts on effectiveness or costs within these groups [2]. Publications reporting only one of the outcomes of interest—either effectiveness or costs—were also excluded. 
Additionally, studies aggregating results with other diseases, such as asthma or COPD, were excluded, given that VBID has shown limited effectiveness in these conditions, and the economic burden of asthma and COPD is lower than that of heart disease, potentially skewing the analysis [3, 4]. Studies reporting only increased medication purchases were not included, as retail or claims-based dispensing data alone are insufficient to demonstrate improvements in adherence or clinically meaningful outcomes [5]. Finally, articles published only as abstracts, as well as overviews, letters, and editorials, were not considered.
2.3 Information sources used to identify studies and the date when each was last searched
On 14th October 2025, an extensive search was conducted across multiple databases, including MEDLINE, EMBASE, Web of Science, the Cochrane Library, and Google Scholar. Section 3 provides an example of the detailed search strategy used for OvidMEDLINE. Minor adjustments were applied to adapt the search terms and structure to the specific requirements of each database, ensuring comprehensive coverage. The search was restricted to studies published in English and Spanish, without imposing any limitations on study duration or reported outcomes. Furthermore, the reference lists of included studies and relevant reviews were manually screened to identify additional eligible studies that may not have surfaced in the initial search.
2.4 Methods used to assess risk of bias in the included studies
In line with the Cochrane Collaboration's guidelines [6], the quality of non-randomised studies was evaluated using the ROBINS-I tool [7], while randomised studies were assessed with the RoB2 tool [8]. 
Economic model–based assessments were initially evaluated by examining the risk of bias in the studies that provided the effectiveness data, using either ROBINS-I or RoB 2 depending on the study design. This evaluation was further complemented with the CHEERS standards [35], the National Institute for Health and Care Excellence (NICE) ‘Study Limitations’ checklist [36], and the Phillips checklist [37].
For studies conducting full economic evaluations, the quality assessment was conducted in two stages. The first stage involved evaluating the quality of the underlying evidence. For economic evaluations based on a randomised controlled trial, the RoB2 tool [8] was utilised. 
Each outcome in the publications was independently evaluated by two reviewers (NJ and MC). Disagreements were identified for further discussion and, when necessary, resolved through consensus by a third reviewer (HJ).
2.5 Methods used to present and synthesise results
The results were initially presented in a narrative form and subsequently synthesised using five stacked bar charts. These charts illustrated articles that reported (i) only patient-incurred costs, (ii) only insurer-incurred costs, (iii) combined costs (the sum of patient and insurer costs), (iv) societal costs, and (v) insurer costs together with contributions from other payers. This classification was adopted to avoid double-counting effectiveness outcomes.
In line with Cochrane's recommendations [6] , vote counting based on the direction of effect was employed for synthesis. Each effect estimate was categorised as either positive (indicating a beneficial impact, such as cost savings or improved health outcomes) or negative (indicating an adverse impact, such as increased costs or worsened health outcomes). The focus was solely on the direction of the effect, without considering statistical significance or magnitude. The synthesis followed these decision rules:
1. Studies reporting multiple samples: When a study reported results from different samples, as in the cases of Barron et al. [12], Musich, Wang and Hawkins [13], and Wertz et al. [14], each sample was treated as a separate unit.

2. Studies reporting from the same trial: For studies reporting results from the same trial without specifying whether the populations were independent, priority was given to the study with the longer follow-up duration. For example, Yeung et al. [15] was prioritised over Sullivan et al. [16]  because it had a follow-up period of three years compared to one year.

3. Studies with the same follow-up duration: When multiple studies had the same follow-up duration, preference was given to the study reporting a greater number of outcomes. For instance, Choudhry et al. [17] was prioritised over Choudhry et al. [18] as it included healthcare resource use, cardiovascular event rates, and costs incurred by patients and insurers, in addition to total costs, while the latter reported only adherence and patient costs.

4. Multiple populations within a single article: For articles evaluating multiple populations, the direction of the effect was determined using the aggregated outcome, if reported. If no aggregated outcome was available, a weighted average of the effect size was calculated based on the size of each population.

5. Results presented over time: In studies reporting results over time, the aggregated result across all periods was used. If this was unavailable, the result from the final reported year was considered.
In addition to the narrative synthesis and vote-counting stacked bar charts, adherence elasticity was assessed to examine the effect of medication costs on adherence. This analysis drew on studies that reported both pre- and post-intervention patient payments, together with adherence measures such as the medication possession ratio (MPR) and the proportion of days covered (PDC).
2.6 Total number of included studies and programs
A total of 4,247 unique citations were identified from the databases, along with five additional studies from manual reference reviews. After screening titles and abstracts, 177 articles were selected for full-text review, and 30 met the inclusion criteria.
2.7 Present results for main outcomes, preferably indicating the number of included studies and participants for each
Of the 30 articles that met the inclusion criteria, three focused exclusively on patient-incurred costs, eight on insurer-incurred costs, four on the combined costs of patients and insurers, one on societal costs, and thirteen on insurer costs together with contributions from other payers. Among the 14 studies that examined patient costs, all reported a positive impact of VBID. In contrast, six studies found negative effects for insurers, and two concluded that costs increased when patient and insurer costs were combined.
In terms of effectiveness, every study found a positive impact of VBID on patients’ medication adherence. For cardiovascular events, five out of seven studies reported positive outcomes. However, in terms of healthcare resource utilisation, VBID showed mixed results, with half of the studies indicating positive effects and the other half reporting negative effects.
The findings indicate that adherence is relatively insensitive to changes in medication costs. From an economic perspective, an elasticity of −1 would imply that a 1% reduction in copayments leads to a 1% increase in adherence. However, the estimates reported across the reviewed studies were considerably smaller (e.g., −0.05, −0.3, or −0.6), suggesting that adherence responds less than proportionally to variations in cost. This implies that, while reducing copayments exerts a positive effect on adherence, the impact is modest
2.8 Provide a brief summary of the limitations of the evidence included in the review (such as study risk of bias, inconsistency, and imprecision)
Our review had diverse limitations. The quality of the studies was variable, with many showing a moderate to high risk of bias, affecting the reliability of the findings. Significant clinical and methodological diversity prevented a meta-analysis and quantification of effect sizes. Finally, the limited number of studies on high-value services restricted the ability to compare different VBID strategies effectively.
2.9 Provide a general interpretation of the results and important implications
The analysis demonstrates that VBID offers benefits from both cost and effectiveness perspectives. For costs, VBID consistently reduced out-of-pocket expenses for patients, enhancing affordability and access to care. Additionally, it yielded savings for insurers and society in several studies, showcasing its potential to improve financial efficiency and generate broader economic advantages. However, the occasional negative cost effects for insurers perspectives highlight the importance of carefully designing and implementing VBID programmes to ensure financial sustainability.
From an effectiveness standpoint, VBID showed consistent improvements in medication adherence, which is pivotal for managing chronic diseases and achieving better health outcomes. Its role in reducing cardiovascular events further underscores its clinical value. Although longer VBID programmes were associated with higher adherence rates, the lack of statistical significance suggests a need for further research to confirm this trend.
These findings highlight VBID as a promising strategy to improve healthcare efficiency. However, the variability in outcomes underscores the need to adapt programmes to specific contexts to optimise their impact.
2.10 Specify the primary source of funding for the review
The primary source of funding for this review is the PhD programme of NJ, the lead author, which is supported by Becas Chile, a scholarship programme funded by the National Agency for Research and Development (ANID) in Chile. This financial support has facilitated the completion of the research and contributed to the development of this systematic review.
3. [bookmark: _Ref182485290]Literature Review Search Strategy: OvidMEDLINE

1. exp Diabetes Mellitus/
2. exp Diabetes Mellitus, Type 2/ or exp Diabetes Mellitus, Type 1/	
3. (NIDDM or non insulin* depend* or noninsulin* depend* or noninsulin?depend* or non insulin?depend*).mp.
4. (MODY or T1D* or T2D*).mp.
5. (IDDM or insulin* depend* or insulin* depend* or insulin?depend* or insulin?depend*).mp.
6. exp Insulin Resistance/	
7. exp Metabolic Syndrome/
8. ((typ? 2 or typ? II or typ?2 or typ?II or typ? 1 or typ? I or typ?1 or typ?I) adj3 diabet*).mp.
9. (insulin* resistan* or metaboli* syndrome X).mp.
10. ((high* or elevat* or rais* or hyper or reduc* or low* or decreas* or hypo) adj2 (glycemi* or glycaemi* or sugar)).mp.
11. diabet*.mp.
12. exp Dyslipidemias/
13. exp Hyperlipidemias/
14. ((high* or elevat* or hyper or reduc* or low* or decreas*) adj2 (cholesterol* or LDL or lipid* or triglycerid*)).mp.
15. (dyslipid?emi* or hyperlipid?emi* or hypercholesterol?emi*).mp.
16. ((lipid* or cholesterol) adj2 (disorder* or abnormal* or level* or modif*)).mp.
17. ((arter* or vascular*) adj2 disease).mp.
18. exp Arteriosclerosis/
19. exp Peripheral Arterial Disease/ or exp Arterial Occlusive Diseases/
20. exp Atherosclerosis/
21. exp Coronary Occlusion/
22. (arteriosclero* or atherosclero*).mp.
23. exp Hypertension/
24. (hyperten* or HTA).mp.
25. ((high* or elevat* or rais* or reduc* or low* or decreas*) adj2 blood pressure).mp.
26. exp Kidney Failure, Chronic/
27. exp Renal Replacement Therapy/ or exp Acute Kidney Injury/ or exp Renal Dialysis/ or exp Kidney Transplantation/
28. (hemodialys* or haemodialys* or dialys*).mp.
29. ((chronic kidney or chronic renal) adj2 (fail* or disease or impair* or insufficienc* or damag*)).mp.
30. (CKF or CKD or CRF or CRD or ESRF or ESKF or ESRD or ESKD).mp.
31. (end stage renal or end stage kidney or endstage renal or endstage kidney or end-stage renal or end-stage kidney).mp.
32. (hepatic steatosis or fatty liver or FLD or NAFLD).mp. 
33. exp Obesity/ or exp Obesity, Morbid/
34. obes*.mp.
35. exp Cardiovascular Diseases/
36. exp Heart Diseases/
37. ((cardi* or heart*) adj1 (disease* or illness* or disorder*)).mp.
38. (MACE or MACEs or CVE or CVEs).mp.
39. ((cardi* or heart*) adj3 event*).mp.
40. exp Stroke/
41. exp Brain Ischemia/
42. exp Infarction, Middle Cerebral Artery/
43. exp Ischemic Stroke/ or exp Hemorrhagic Stroke/
44. ((cereb* or brain) adj3 (accident* or event* or infarct* or attack* or disturb* or insult* or apoplex* or insufficien* or arrest*)).mp.
45. strok*.mp.
46. exp Myocardial Infarction/
47. exp Heart Arrest/
48. exp Cerebral Infarction/ or exp Brain Infarction/
49. ((heart or myorcar* or corona*) adj3 (infarction* or attack* or obstruct* or arrest*)).mp.
50. exp Heart Failure/
51. ((heart* or cardi* or myocard* or coronar*) adj3 fail*).mp.
52. ((cardi* or corona* or heart) adj3 (dea* or mortal*)).mp.
53. or/1-52	
54. ((decreas$ or reduc$) adj10 co?payment$).mp.
55. ((value bas* or values bas* or valuebas* or valuesbas* or evidence bas* plan* or benefit bas*) adj3 (fee* or incentive* or remunerat* or reimburs* or purchas* or compensat* or pay* or competi* or system* or contract* or pharmac* or insur* or form* or frame* or model* or procur* or poli* or desig*or agree* or reward* or bonus* or financ* or fund* or scheme* or plan* or copay* or co-pay*)).mp.
56. or/54-55	
57. exp Economics/
58. exp "Value of Life"/
59. exp "Costs and Cost Analysis"/
60. exp Economics, Hospital/
61. exp Economics, Medical/
62. exp Economics, Nursing/
63. exp Economics, Pharmaceutical/
64. exp "Fees and Charges"/
65. exp Budgets/
66. budget*.mp.
67. (cost* or expend* or saving* or spend* or spent).mp.
68. (economic* or pharmaco?economic*).mp.
69. (price* or pricing*).mp.
70. exp Cost-Effectiveness Analysis/
71. exp Cost-Benefit Analysis/
72. ((health* or health care or care) adj2 (us* or utili*)).mp.
73. exp "Cost of Illness"/
74. (cost* adj2 (effectiv* or utilit* or benefit* or minimi* or unit* or estimat* or variable* or conseque*)).mp.
75. (financ* or fee or fees).mp.
76. (value adj2 mone*).mp.
77. Or/57-76
78. 53 and 56 and 77


4. PRISMA Flow Diagram
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5. Quality Assessment Tools
5.1 The Risk Of Bias In Non-randomized Studies – of Interventions (ROBINS-I) assessment tool (version for cohort-type studies)
[bookmark: _Ref396935721][bookmark: _Ref396935741][bookmark: _Toc399091983]ROBINS-I tool (Stage I): At protocol stage 
[bookmark: _Toc399091984]Specify the review question 
	Participants
	

	Experimental intervention
	

	Comparator
	

	Outcomes
	



[bookmark: _Toc399091986]List the confounding domains relevant to all or most studies
	



[bookmark: _Toc399091987]List co-interventions that could be different between intervention groups and that could impact on outcomes
	



[bookmark: _Ref396935732][bookmark: _Ref396935816][bookmark: _Toc399091988]

ROBINS-I tool (Stage II): For each study
[bookmark: _Ref396935920][bookmark: _Toc399091989]Specify a target randomized trial specific to the study
	Design
	Individually randomized / Cluster randomized / Matched (e.g. cross-over)

	Participants
	

	Experimental intervention
	

	Comparator
	



[bookmark: _Toc399091991][bookmark: _Toc399091990]Is your aim for this study…?
	
	to assess the effect of assignment to intervention

	
	to assess the effect of starting and adhering to intervention



Specify the outcome
Specify which outcome is being assessed for risk of bias (typically from among those earmarked for the Summary of Findings table). Specify whether this is a proposed benefit or harm of intervention.
	



[bookmark: _Ref396935925][bookmark: _Toc399091992]Specify the numerical result being assessed
In case of multiple alternative analyses being presented, specify the numeric result (e.g. RR = 1.52 (95% CI 0.83 to 2.77) and/or a reference (e.g. to a table, figure or paragraph) that uniquely defines the result being assessed.
	



[bookmark: _Ref396935948][bookmark: _Toc399091993]

Preliminary consideration of confounders
Complete a row for each important confounding domain (i) listed in the review protocol; and (ii) relevant to the setting of this particular study, or which the study authors identified as potentially important.
“Important” confounding domains are those for which, in the context of this study, adjustment is expected to lead to a clinically important change in the estimated effect of the intervention. “Validity” refers to whether the confounding variable or variables fully measure the domain, while “reliability” refers to the precision of the measurement (more measurement error means less reliability).
	(i) Confounding domains listed in the review protocol

	Confounding domain
	Measured variable(s) 
	Is there evidence that controlling for this variable was unnecessary?*
	Is the confounding domain measured validly and reliably by this variable (or these variables)?
	OPTIONAL: Is failure to adjust for this variable (alone) expected to favour the experimental intervention or the comparator?

	
	
	
	Yes / No / No information
	Favour experimental / Favour comparator / No information

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	(ii) Additional confounding domains relevant to the setting of this particular study, or which the study authors identified as important

	Confounding domain
	Measured variable(s) 
	Is there evidence that controlling for this variable was unnecessary?*
	Is the confounding domain measured validly and reliably by this variable (or these variables)?
	OPTIONAL: Is failure to adjust for this variable (alone) expected to favour the experimental intervention or the comparator?

	
	
	
	Yes / No / No information
	Favour experimental / Favour comparator / No information

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


[bookmark: _Ref396935962]* In the context of a particular study, variables can be demonstrated not to be confounders and so not included in the analysis: (a) if they are not predictive of the outcome; (b) if they are not predictive of intervention; or (c) because adjustment makes no or minimal difference to the estimated effect of the primary parameter. Note that “no statistically significant association” is not the same as “not predictive”.

[bookmark: _Ref399084971][bookmark: _Toc399091994]Preliminary consideration of co-interventions
Complete a row for each important co-intervention (i) listed in the review protocol; and (ii) relevant to the setting of this particular study, or which the study authors identified as important.
“Important” co-interventions are those for which, in the context of this study, adjustment is expected to lead to a clinically important change in the estimated effect of the intervention.
	(i) Co-interventions listed in the review protocol

	Co-intervention
	Is there evidence that controlling for this co-intervention was unnecessary (e.g. because it was not administered)?
	Is presence of this co-intervention likely to favour outcomes in the experimental intervention or the comparator

	
	
	Favour experimental / Favour comparator / No information

	
	
	Favour experimental / Favour comparator / No information

	
	
	Favour experimental / Favour comparator / No information

	
	
	Favour experimental / Favour comparator / No information



	(ii) Additional co-interventions relevant to the setting of this particular study, or which the study authors identified as important

	Co-intervention
	Is there evidence that controlling for this co-intervention was unnecessary (e.g. because it was not administered)?
	Is presence of this co-intervention likely to favour outcomes in the experimental intervention or the comparator

	
	
	Favour experimental / Favour comparator / No information

	
	
	Favour experimental / Favour comparator / No information

	
	
	Favour experimental / Favour comparator / No information

	
	
	Favour experimental / Favour comparator / No information




[bookmark: _Ref396935992][bookmark: _Toc399091995]Risk of bias assessment 
Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate only to sign posts to other questions, no formatting is used.
	
	Signalling questions
	Description
	Response options

	Bias due to confounding

	
	1.1 Is there potential for confounding of the effect of intervention in this study?
If N/PN to 1.1: the study can be considered to be at low risk of bias due to confounding and no further signalling questions need be considered
	
	Y / PY / PN / N

	
	If Y/PY to 1.1: determine whether there is a need to assess time-varying confounding:
	
	

	
	1.2. Was the analysis based on splitting participants’ follow up time according to intervention received?
If N/PN, answer questions relating to baseline confounding (1.4 to 1.6) 
If Y/PY, go to question 1.3.
	
	NA / Y / PY / PN / N / NI

	
	1.3. Were intervention discontinuations or switches likely to be related to factors that are prognostic for the outcome?
If N/PN, answer questions relating to baseline confounding (1.4 to 1.6)
If Y/PY, answer questions relating to both baseline and time-varying confounding (1.7 and 1.8) 
	
	NA / Y / PY / PN / N / NI



	
	Questions relating to baseline confounding only

	
	1.4. Did the authors use an appropriate analysis method that controlled for all the important confounding domains?
	
	NA / Y / PY / PN / N / NI

	
	1.5. If Y/PY to 1.4: Were confounding domains that were controlled for measured validly and reliably by the variables available in this study?
	
	NA / Y / PY / PN / N / NI

	
	1.6. Did the authors control for any post-intervention variables that could have been affected by the intervention?
	
	NA / Y / PY / PN / N / NI

	
	Questions relating to baseline and time-varying confounding
	

	
	1.7. Did the authors use an appropriate analysis method that controlled for all the important confounding domains and for time-varying confounding?
	
	NA / Y / PY / PN / N / NI

	
	1.8. If Y/PY to 1.7: Were confounding domains that were controlled for measured validly and reliably by the variables available in this study?
	
	NA / Y / PY / PN / N / NI

	
	Risk of bias judgement
	
	Low / Moderate / Serious / Critical / NI

	
	Optional: What is the predicted direction of bias due to confounding?
	
	Favours experimental / Favours comparator / Unpredictable



	Bias in selection of participants into the study

	
	2.1. Was selection of participants into the study (or into the analysis) based on participant characteristics observed after the start of intervention?
If N/PN to 2.1: go to 2.4
	
	Y / PY / PN / N / NI

	
	2.2. If Y/PY to 2.1: Were the post-intervention variables that influenced selection likely to be associated with intervention?
2.3 If Y/PY to 2.2:  Were the post-intervention variables that influenced selection likely to be influenced by the outcome or a cause of the outcome?
	
	NA / Y / PY / PN / N / NI


NA / Y / PY / PN / N / NI


	
	2.4. Do start of follow-up and start of intervention coincide for most participants?
	
	Y / PY / PN / N / NI

	
	2.5. If Y/PY to 2.2 and 2.3, or N/PN to 2.4: Were adjustment techniques used that are likely to correct for the presence of selection biases?
	
	NA / Y / PY / PN / N / NI

	
	Risk of bias judgement
	
	Low / Moderate / Serious / Critical / NI

	
	Optional: What is the predicted direction of bias due to selection of participants into the study?
	
	Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable



	Bias in classification of interventions 

	
	3.1 Were intervention groups clearly defined? 
	
	Y / PY / PN / N / NI

	
	3.2 Was the information used to define intervention groups recorded at the start of the intervention?
	
	Y / PY / PN / N / NI

	
	3.3 Could classification of intervention status have been affected by knowledge of the outcome or risk of the outcome?
	
	Y / PY / PN / N / NI

	
	Risk of bias judgement
	
	Low / Moderate / Serious / Critical / NI

	
	Optional: What is the predicted direction of bias due to classification of interventions?
	
	Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable



	Bias due to deviations from intended interventions

	
	If your aim for this study is to assess the effect of assignment to intervention, answer questions 4.1 and 4.2
	

	
	4.1. Were there deviations from the intended intervention beyond what would be expected in usual practice?
	
	Y / PY / PN / N / NI

	
	4.2. If Y/PY to 4.1: Were these deviations from intended intervention unbalanced between groups and likely to have affected the outcome?
	
	NA / Y / PY / PN / N / NI

	
	If your aim for this study is to assess the effect of starting and adhering to intervention, answer questions 4.3 to 4.6
	

	
	4.3. Were important co-interventions balanced across intervention groups?
	
	Y / PY / PN / N / NI

	
	4.4. Was the intervention implemented successfully for most participants?
	
	Y / PY / PN / N / NI

	
	4.5. Did study participants adhere to the assigned intervention regimen?
	
	Y / PY / PN / N / NI

	
	4.6. If N/PN to 4.3, 4.4 or 4.5: Was an appropriate analysis used to estimate the effect of starting and adhering to the intervention?
	
	NA / Y / PY / PN / N / NI

	
	Risk of bias judgement
	
	Low / Moderate / Serious / Critical / NI

	
	Optional: What is the predicted direction of bias due to deviations from the intended interventions?
	
	Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable



	Bias due to missing data

	
	5.1 Were outcome data available for all, or nearly all, participants?
	
	Y / PY / PN / N / NI

	
	5.2 Were participants excluded due to missing data on intervention status?
	
	
Y / PY / PN / N / NI

	
	5.3 Were participants excluded due to missing data on other variables needed for the analysis?
	
	
Y / PY / PN / N / NI

	
	5.4 If PN/N to 5.1, or Y/PY to 5.2 or 5.3: Are the proportion of participants and reasons for missing data similar across interventions?
	
	NA / Y / PY / PN / N / NI

	
	5.5 If PN/N to 5.1, or Y/PY to 5.2 or 5.3: Is there evidence that results were robust to the presence of missing data?
	
	NA / Y / PY / PN / N / NI

	
	Risk of bias judgement
	
	Low / Moderate / Serious / Critical / NI

	
	Optional: What is the predicted direction of bias due to missing data?
	
	Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable



	Bias in measurement of outcomes 

	
	6.1 Could the outcome measure have been influenced by knowledge of the intervention received?
	
	Y / PY / PN / N / NI

	
	6.2 Were outcome assessors aware of the intervention received by study participants?
	
	Y / PY / PN / N / NI

	
	6.3 Were the methods of outcome assessment comparable across intervention groups?
	
	Y / PY / PN / N / NI

	
	6.4 Were any systematic errors in measurement of the outcome related to intervention received?
	
	Y / PY / PN / N / NI

	
	Risk of bias judgement
	
	Low / Moderate / Serious / Critical / NI

	
	Optional: What is the predicted direction of bias due to measurement of outcomes?
	
	Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable



	Bias in selection of the reported result

	
	Is the reported effect estimate likely to be selected, on the basis of the results, from...
	
	

	
	7.1. ... multiple outcome measurements within the outcome domain? 
	
	Y / PY / PN / N / NI

	
	7.2 ... multiple analyses of the intervention-outcome relationship?
	
	Y / PY / PN / N / NI

	
	7.3 ... different subgroups?
	
	Y / PY / PN / N / NI

	
	Risk of bias judgement
	
	Low / Moderate / Serious / Critical / NI

	
	Optional: What is the predicted direction of bias due to selection of the reported result?
	
	Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable



	Overall bias

	
	Risk of bias judgement
	
	Low / Moderate / Serious / Critical / NI

	
	Optional: What is the overall predicted direction of bias for this outcome?
	
	Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable



5.2 Revised Cochrane risk-of-bias tool for randomized trials (RoB 2) 
Domain 1: Risk of bias arising from the randomization process
	Signalling questions
	Comments
	Response options

	1.1 Was the allocation sequence random?
	
	Y / PY / PN / N / NI

	1.2 Was the allocation sequence concealed until participants were enrolled and assigned to interventions?
	
	Y / PY / PN / N / NI

	1.3 Did baseline differences between intervention groups suggest a problem with the randomization process? 
	
	Y / PY / PN / N / NI

	Risk-of-bias judgement
	
	Low / High / Some concerns

	Optional: What is the predicted direction of bias arising from the randomization process?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable




Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention)
	Signalling questions
	Comments
	Response options

	2.1. Were participants aware of their assigned intervention during the trial?
	
	Y / PY / PN / N / NI

	2.2. Were carers and people delivering the interventions aware of participants' assigned intervention during the trial?
	
	Y / PY / PN / N / NI

	2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention that arose because of the trial context?
	
	NA / Y / PY / PN / N / NI

	2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome?
	
	NA / Y / PY / PN / N / NI

	2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced between groups?
	
	NA / Y / PY / PN / N / NI

	2.6 Was an appropriate analysis used to estimate the effect of assignment to intervention?
	
	Y / PY / PN / N / NI

	[bookmark: _Hlk508661458]2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) of the failure to analyse participants in the group to which they were randomized?
	
	NA / Y / PY / PN / N / NI

	Risk-of-bias judgement
	
	Low / High / Some concerns

	Optional: What is the predicted direction of bias due to deviations from intended interventions?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable




Domain 2: Risk of bias due to deviations from the intended interventions (effect of adhering to intervention)
	Signalling questions
	Comments
	Response options

	2.1. Were participants aware of their assigned intervention during the trial?
	
	Y / PY / PN / N / NI

	2.2. Were carers and people delivering the interventions aware of participants' assigned intervention during the trial?
	
	Y / PY / PN / N / NI

	2.3. [If applicable:] If Y/PY/NI to 2.1 or 2.2: Were important non-protocol interventions balanced across intervention groups?
	
	NA / Y / PY / PN / N / NI

	2.4. [If applicable:] Were there failures in implementing the intervention that could have affected the outcome?
	
	NA / Y / PY / PN / N / NI

	2.5. [If applicable:] Was there non-adherence to the assigned intervention regimen that could have affected participants’ outcomes?
	
	NA / Y / PY / PN / N / NI

	2.6. If N/PN/NI to 2.3, or Y/PY/NI to 2.4 or 2.5: Was an appropriate analysis used to estimate the effect of adhering to the intervention?
	
	NA / Y / PY / PN / N / NI

	Risk-of-bias judgement
	
	Low / High / Some concerns

	Optional: What is the predicted direction of bias due to deviations from intended interventions?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable




Domain 3: Missing outcome data
	Signalling questions
	Comments
	Response options

	[bookmark: _Hlk516121468]3.1 Were data for this outcome available for all, or nearly all, participants randomized?
	 
	Y / PY / PN / N / NI

	3.2 If N/PN/NI to 3.1: Is there evidence that the result was not biased by missing outcome data?
	
	NA / Y / PY / PN / N

	3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value?
	
	NA / Y / PY / PN / N / NI

	3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its true value?
	
	NA / Y / PY / PN / N / NI

	Risk-of-bias judgement
	
	Low / High / Some concerns

	Optional: What is the predicted direction of bias due to missing outcome data?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





Domain 4: Risk of bias in measurement of the outcome
	Signalling questions
	Comments
	Response options

	4.1 Was the method of measuring the outcome inappropriate?
	
	Y / PY / PN / N / NI

	4.2 Could measurement or ascertainment of the outcome have differed between intervention groups?
	
	Y / PY / PN / N / NI

	4.3 If N/PN/NI to 4.1 and 4.2: Were outcome assessors aware of the intervention received by study participants?
	
	NA / Y / PY / PN / N / NI

	4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by knowledge of intervention received?
	
	NA / Y / PY / PN / N / NI

	[bookmark: _Hlk521515519]4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced by knowledge of intervention received?
	
	NA / Y / PY / PN / N / NI

	Risk-of-bias judgement
	
	Low / High / Some concerns

	Optional: What is the predicted direction of bias in measurement of the outcome?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





Domain 5: Risk of bias in selection of the reported result
	Signalling questions
	Comments
	Response options

	5.1 Were the data that produced this result analysed in accordance with a pre-specified analysis plan that was finalized before unblinded outcome data were available for analysis?
	
	Y / PY / PN / N / NI

	Is the numerical result being assessed likely to have been selected, on the basis of the results, from...
	
	

	5.2. ... multiple eligible outcome measurements (e.g. scales, definitions, time points) within the outcome domain?
	
	Y / PY / PN / N / NI

	5.3 ... multiple eligible analyses of the data?
	
	Y / PY / PN / N / NI

	Risk-of-bias judgement
	
	Low / High / Some concerns

	Optional: What is the predicted direction of bias due to selection of the reported result?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





Overall risk of bias 
	Risk-of-bias judgement
	
	Low / High / Some concerns

	Optional: What is the overall predicted direction of bias for this outcome?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable















5.3 Consolidated Health Economic Evaluation Reporting Standards 2022 (CHEERS 2022)
	Item
	Guidance for Reporting

	Title
	Identify the study as an economic evaluation and specify the interventions being compared.

	Abstract
	Provide a structured summary that highlights context, key methods, results and alternative analyses.

	Background and objectives
	Give the context for the study, the study question and its practical relevance for decision making in policy or practice.

	Health economic analysis plan
	Indicate whether a health economic analysis plan was developed and where available.

	Study population
	Describe characteristics of the study population (such as age range, demographics, socioeconomic, or clinical characteristics).

	Setting and location
	Provide relevant contextual information that may influence findings.

	Comparators
	Describe the interventions or strategies being compared and why chosen.

	Perspective
	State the perspective(s) adopted by the study and why chosen.

	Time horizon
	State the time horizon for the study and why appropriate.

	Discount rate
	Report the discount rate(s) and reason chosen.

	Selection of outcomes
	Describe what outcomes were used as the measure(s) of benefit(s) and harm(s).

	Measurement of outcomes
	Describe how outcomes used to capture benefit(s) and harm(s) were measured.

	Valuation of outcomes
	Describe the population and methods used to measure and value outcomes.

	Measurement and valuation of resources and costs
	Describe how costs were valued.

	Currency, price date, and conversion
	Report the dates of the estimated resource quantities and unit costs, plus the currency and year of conversion.

	Rationale and description of model
	If modelling is used, describe in detail and why used. Report if the model is publicly available and where it can be accessed.

	Analytics and assumptions
	Describe any methods for analysing or statistically transforming data, any extrapolation methods, and approaches for validating any model used.

	Characterizing heterogeneity
	Describe any methods used for estimating how the results of the study vary for sub-groups.

	Characterizing distributional effects
	Describe how impacts are distributed across different individuals or adjustments made to reflect priority populations.

	Characterizing uncertainty
	Describe methods to characterize any sources of uncertainty in the analysis.

	Approach to engagement with patients and others affected by the study
	Describe any approaches to engage patients or service recipients, the general public, communities, or stakeholders (e.g., clinicians or payers) in the design of the study.

	Study parameters
	Report all analytic inputs (e.g., values, ranges, references) including uncertainty or distributional assumptions.

	Summary of main results
	Report the mean values for the main categories of costs and outcomes of interest and summarise them in the most appropriate overall measure.

	Effect of uncertainty
	Describe how uncertainty about analytic judgments, inputs, or projections affect findings. Report the effect of choice of discount rate and time horizon, if applicable.

	Effect of engagement with patients and others affected by the study
	Report on any difference patient/service recipient, general public, community, or stakeholder involvement made to the approach or findings of the study

	Study findings, limitations, generalizability, and current knowledge
	Report key findings, limitations, ethical or equity considerations not captured, and how these could impact patients, policy, or practice.

	Source of funding
	Describe how the study was funded and any role of the funder in the identification, design, conduct, and reporting of the analysis

	Conflicts of interest
	Report authors conflicts of interest according to journal or International Committee of Medical Journal Editors requirements.



5.4 National Institute for Health and Care Excellence
Section 1: Applicability (relevance to specific topic review question(s) and the NICE reference case)
1. Is the study population appropriate for the topic being evaluated?
2. Are the interventions appropriate for the topic being evaluated?
3. Is the system in which the study was conducted sufficiently similar to the current UK context?
4. Was/were the perspective(s) clearly stated and what were they?
5. Are all direct health effects on individuals included, and are all other effects included where they are material?
6. Are all future costs and outcomes discounted appropriately?
7. Is the value of health effects expressed in terms of quality-adjusted life years (QALYs)?
8. Are costs and outcomes from other sectors fully and appropriately measured and valued?
9. Overall judgement: directly applicable/partially applicable/not applicable
Section 2: Study limitations (the level of methodological quality)
1. Does the model structure adequately reflect the nature of the topic under evaluation?
2. Is the time horizon sufficiently long to reflect all important differences in costs and outcomes?
3. Are all important and relevant outcomes included?
4. Are the estimates of baseline outcomes from the best available source?
5. Are the estimates of relative 'treatment' effects from the best available source?
6. Are all important and relevant costs included?
7. Are the estimates of resource use from the best available source?
8. Are the unit costs of resources from the best available source?
9. Is an appropriate incremental analysis presented or can it be calculated from the data?
10. Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis?
11. Is there any potential conflict of interest?
12. Overall assessment: minor limitations/potentially serious limitations/very serious limitations
5.5 Philips checklist
Structure (S)
S1: Statement of decision problem/objective
1. Is there a clear statement of the decision  problem?
2. Is the objective of the evaluation and model specified and consistent with the stated decision problem?
3. Is the primary decision maker specified?
S2: Statement of scope/perspective
1. Is the perspective of the model stated clearly?
2. Are the model inputs consistent with the stated perspective?
3. Has the scope of the model been stated and justified?
4. Are the outcomes of the model consistent with the  perspective, scope and overall objective of the model?
S3: Rationale for structure
1. Has the evidence regarding the model structure  been described?
2. Is the structure of the model consistent with a  coherent theory of the health condition under  evaluation?
3. Have any competing theories regarding model structure been considered?
4. Are the sources of data used to develop the  structure of the model specified?
5. Are the causal relationships described by the model structure justified appropriately?
S4: Structural assumptions
1. Are the structural assumptions transparent and justified?
2. Are the structural assumptions reasonable given  the overall objective, perspective and scope of the model?
S5: Strategies/comparators
1. Is there a clear definition of the options under evaluation?
2. Have all feasible and practical options been evaluated?
3. Is there justification for the exclusion of feasible options?
S6: Model type
1. Is the chosen model type appropriate given the  decision problem and specified causal relationships within the model?
S7: Time horizon
1. Is the time horizon of the model sufficient to reflect all important differences between options?
2. Is the time horizon of the model, and the duration of treatment and treatment effect described and justified?
3. Has a lifetime horizon been used? 
4. If not, has a shorter time horizon been justified?
S8: Disease states/pathways
1. Do the disease states (state transition model) or the pathways (decision tree model) reflect the underlying biological process of the disease in question and the impact of interventions?
S9: Cycle length
1. Is the cycle length defined and justified in terms of the natural history of disease?
Data (D)
D1: Data identification
1. Are the data identification methods transparent and appropriate given the objectives of the model?
2. Where choices have been made between data sources, are these justified appropriately?
3. Has particular attention been paid to identifying data for the important parameters in the model?
4. Has the process of selecting key parameters been  justified and systematic methods used to identify the most appropriate data?
5. Has the quality of the data been assessed  appropriately?
6. Where expert opinion has been used, are the methods described and justified?
D2: Pre-model data D2: Pre-model data analysis
1. Are the pre-model data analysis methodology  based on justifiable statistical and epidemiological techniques?
D2a: baseline data
1. Is the choice of baseline data described and justified?
2. Are transition probabilities calculated appropriately?
3. Has a half cycle correction been applied to both cost and outcome?
4. If not, has this omission been justified?
D2b: treatment effects
1. If relative treatment effects have been derived from trial data, have they been synthesised using appropriate techniques?
2. Have the methods and assumptions used to extrapolate short-term results to final outcomes been documented and justified? 
3. Have alternative  assumptions been explored through sensitivity  analysis?
4. Have assumptions regarding the continuing effect  of treatment once treatment is complete been documented and justified? 
5. Have alternative  assumptions been explored through sensitivity analysis?


D2c: quality-of-life weights (utilities)
1. Are the utilities incorporated into the model  appropriate?
2. Is the source for the utility weights referenced?
3. Are the methods of derivation for the utility weights justified?
D3: Data incorporation
1. Have all data incorporated into the model been  described and referenced in sufficient detail?
2. Has the use of mutually inconsistent data been justified (i.e. are assumptions and choices appropriate)?
3. Is the process of data incorporation transparent?
4. If data have been incorporated as distributions, has the choice of distribution for each parameter  been described and justified?
5. If data have been incorporated as distributions, is  it clear that second order uncertainty is reflected?
D4: Assessment of uncertainty
1. Have the four principal types of uncertainty been  addressed?
2. If not, has the omission of particular forms of uncertainty been justified?
D4a: methodological
1. Have methodological uncertainties been addressed by running alternative versions of the model with different methodological assumptions?
D4b: structural
1. Is there evidence that structural uncertainties have been addressed via sensitivity analysis?
D4c: heterogeneity
1. Has heterogeneity been dealt with by running the  model separately for different sub-groups?
D4d: parameter
1. Are the methods of assessment of parameter uncertainty appropriate?
2. Has probabilistic sensitivity analysis been done, if not has this been justified?
3. If data are incorporated as point estimates, are  the ranges used for sensitivity analysis stated clearly and justified?
Consistency (C)
C1: Internal consistency
1. Is there evidence that the mathematical logic of the model has been tested thoroughly before use?
C2: External consistency
2. Are the conclusions valid given the data presented?
3. Are any counterintuitive results from the model explained and justified?
4. If the model has been calibrated against  independent data, have any differences been  explained and justified?
5. Have the results of the model been compared with those of previous models and any differences in results explained?
6. 
7. Included Articles

A table showing the data extracted from the included articles is provided.
Table 1. List of included articles
	Primary Author & Accrual Period
	Study overview
	Follow-up (months)
	Effectiveness outcomes
	Costs reported based on

	Gibson 2011 [19]
	Population: Novartis Employees and dependents -18 to 64 years- enrolled in selected self-insured plans.
VBID Initiative: Lower levels of patient cost sharing were offered for asthma medications, selected cardiovascular medications typically used to treat hypertension, and diabetes medications.
Comparator: Usual coverage.
	36
	Adherence: MPR.
Other(s): Prescription drug users and prescription drug fills.

	Insurers: Prescription drug and medical.


	Barron 2012 [12]
	Population: Employees of a large national employer or a cohort from a Northeastern state, with at least one medical claim for diabetes or at least one pharmacy claims for an anti-diabetic agent.
VBID Initiative: A 50% reduction in copayments for diabetes medications was implemented for employees of a large national employer, while copayments for diabetic medications were fully waived for the Northeastern state cohort.
Comparator: Usual coverage.
	12 
(A large national employer)
45
(Northeastern state)

	Adherence: MPR.

	Combined: Medical and prescription costs.


	Choudhry 2010 [18]
	Population:  Beneficiaries of Pitney Bowes who had one or more claims for a 14-day or longer supply of a diabetes medication or supplies, a β-blocker, a platelet inhibitor, or clopidogrel.
VBID Intervention: Eliminated copayments for statins and lowered copayments for clot-inhibiting drug clopidogrel.
Comparator: Three-tier coinsurance plan.
	12
	Adherence: MPR and odds of being fully adherent.

	Patients: Drugs copayments for statins and clopidogrel.


	Wertz 2012 [14]
	Population: Patients participating in a Diabetes Coaching Program (DCP) or a Heart Healthy Coaching Program (HHCP).
VBID Initiative: Diabetes Coaching Program (DCP): Copayment waivers or copayment reductions for all medications related to diabetes, hypertension, and dyslipidaemia. Heart Healthy Coaching Program (HHCP): Copayment waivers or copayment reductions for all medications related to diabetes, hypertension, and dyslipidaemia.
Comparator: Usual coverage.
	12
	Adherence: PDC.
Disease-specific outcomes: Blood pressure, lipid levels, HbA1c, total cholesterol, triglycerides, HDL, LDL, and non-HDL cholesterol levels.
Other(s): Medication change patterns.

	Insurers: Medical, pharmacy, and program.


	Miao 2019 [20]
	Population: Insurant of SHIs in Dangyang County, registered in the chronic disease management system of local township hospitals, diagnosed with stage 3 hypertension or hypertension complications.
VBID Initiative: A ¥600-yuan annual budget per patient covers outpatient services for hypertension and related complications. After reaching this limit, patients must pay for further treatments.
Comparator: Usual coverage.
	12
	Healthcare resources utilisation: Hospitalisation and outpatient service use.
Cardiovascular events: Stroke.
Disease-specific outcomes: Blood pressure.
Other(s): Hypertension-related complications.
	Patients: Medical.
Insurers: Medical.
Combined: Medical.


	Choudhry 2008 [21]
	Population: A cohort of post-MI Medicare beneficiaries aged 65 and older, discharged alive following an acute MI.
VBID Initiative: Full coverage for aspirin, a β-blocker, an angiotensin-converting–enzyme inhibitors, angiotensin-receptor blockers, and a statin (combination pharmacotherapy).
Comparator: Typical coverage provided by the Medicare Part D program.
	Lifetime
	Cardiovascular events: Cumulative CHD deaths.
HRQL: QALY(s).
Other(s): ICER.

	Insurers: Medical.
Societal: Direct and indirect healthcare costs of ongoing care after post-MI events.


	Sullivan 2015 [16]
	Population: Employees and dependents of Premera Blue Cross, including individuals with diabetes, hypertension, or hyperlipidaemia.
VBID Initiative: VBF employed a four-tier system that included a preventive drug tier exempt from cost-sharing. Drugs were allocated to tiers based on ICERs, with drugs having lower ICERs placed in lower tiers, resulting in reduced copayments.
Comparator: Implementation of increased pharmacy copayments in July 2010, which was carried out without utilising the VBF.
	12
	Adherence: PDC.
Other(s): Prescription Drug Users and Prescription Drug Fills.

	Patients: Pharmacy.
Insurers: Pharmacy.


	Campbell 2023 [22]
	Population: Participants were Alberta residents aged 65 and older with public health insurance and provincially sponsored medication coverage. They had high cardiovascular risk based on specific health conditions or risk factors and a household income of less than $50,000 Canadian dollars annually.
VBID Initiative: Waived copayments for high-value preventive medications
Comparator: Access to formulary medications with a 30% copayment to a maximum of $25 Canadian dollars per medication dispensation.
	36
	Adherence: PDC.
Healthcare resources utilisation: Number of hospitalisations for cardiovascular-related ambulatory care-sensitive conditions.
Cardiovascular events: Composite rate of all-cause mortality, MI, stroke, coronary revascularization, rate of MACE(s).
HRQL: QALY(s).
Other(s): Rate of all-cause deaths.
	Patients: Pharmacy.
Insurers: Medical and pharmacy.


	Kogut 2012 [23]
	Population: Diabetic patients covered by Blue Cross & Blue Shield of Rhode Island.
VBID Initiative: Medication copayments for intervention members were reduced to either $2.00 for brand-name medications and $0 for generic medications or to a $0 copayment for both brand and generic antidiabetic medications, depending on the account.
Comparator: A three-tier pharmacy benefit.
	12
	Healthcare resources utilisation: Rates of performance for recommended diabetes-related care processes, including the percentages of patients who received at least annual monitoring of HbA1c, HDL-C, LDL-C, and medical attention for nephropathy.

	Patients: Pharmacy.
Insurers: Medical, pharmacy, and total.


	Clark 2014 [24]
	Population: Employees, dependents, and retirees of a major employer enrolled in the employee health plan with a diagnosis of diabetes or hyperlipidaemia.
VBID Initiative: Certain generic diabetic and antihyperlipidemic medications with zero copay.
Comparator: A three-tier pharmacy benefit.
	18
	Adherence: PDC.
Other(s): Refill gap.

	Patients: Pharmacy.
Insurers: Pharmacy.

	Choudhry 2011 [25]
	Population: Patients were eligible for inclusion in the study if they received both medical and prescription drug benefits through Aetna and had been discharged from the hospital with a principal or secondary diagnosis of MI after a length of stay of 3 to 180 days.
VBID Initiative: Full-coverage for all statins, β-blocker, angiotensin-converting–enzyme inhibitors, or angiotensin-receptor blockers.
Comparator: Usual coverage.
	13
	Adherence: MPR.
Healthcare resources utilisation: Readmission for major vascular event or revascularization.
Cardiovascular events: Rate and of MACE(s) and time to and time to the first MACE.

	Patients: Pharmacy, medical, and total.
Insurers: Pharmacy, medical, and total.
Combined: Pharmacy, medical, and total.


	Kulik 2013 [26]
	Population: Patients treated with or without CABG after a recent MI were eligible for inclusion in the study if they received both medical and prescription drug benefits through Aetna.
VBID Initiative: Full-coverage for all statins, β-blockers, angiotensin-converting–enzyme inhibitors, or angiotensin-receptor blockers.
Comparator: Usual coverage.
	12
	Adherence: MPR.
Healthcare resources utilisation: Readmission for major vascular event or revascularization.
Cardiovascular events: Rate and of MACE(s) and time to and time to the first MACE.
	Patients: Pharmacy, medical, and total.
Insurers: Pharmacy, medical, and total.


	Peaslee 2016 [27]
	Population: Members of a large employer group in the Midwestern United States, with participation limited to employees who had a recorded diagnosis of diabetes.
VBID Initiative: Waived copayments for all preferred formulary diabetic medications and supplies.
Comparator: Usual coverage.
	6
	Adherence: PDC.
Other(s): Gaps in therapy.

	Insurers: Pharmacy.

	Yeung 2017 [28]
	Population: Employees and dependents of Premera Blue Cross, including individuals with diabetes, hypertension, or hyperlipidaemia.
VBID Initiative: VBF employed a four-tier system that included a preventive drug tier exempt from cost-sharing. Drugs were allocated to tiers based on their ICERs, with drugs having lower ICERs placed in lower tiers, resulting in reduced copayments.
Comparator: Implementation of increased pharmacy copayments in July 2010, which was carried out without utilising the VBF.
	36
	Adherence: PDC.

	Patients: Pharmacy.
Insurers: Pharmacy.
Combined: Pharmacy.

	Ito 2015 [29]
	Population: A cohort of commercially insured patients discharged from the hospital after acute MI who were prescribed guideline-recommended secondary prevention drugs.
VBID Initiative: Full-coverage for all statins, β-blocker, angiotensin-converting–enzyme inhibitors, or angiotensin-receptor blockers.
Comparator: Usual coverage.
	Lifetime
	HRQL: QALY(s).
Other(s): ICER.

	Societal: Direct and indirect healthcare costs of ongoing care after post-MI events.

	Chen 2014 [30]
	Population: New users aged 18 years and older of branded atorvastatin and rosuvastatin.
VBID Initiative: The formulary change involved moving branded atorvastatin and rosuvastatin from the second tier (preferred brand tier) to the first tier (generic tier). This adjustment reduced OOP for patients from a range of 25%-30% coinsurance or a $35 copayment to between $0 and $4 for a 30-day supply.
Comparator: Usual coverage.
	6
	Adherence: PDC.
Other(s): Prescription drug users and prescription drug fills.

	Patients: Pharmacy.

	Elliot 2013 [31]
	Population: Employees and dependents with diabetes at Christiana Care Health System.
VBID Initiative: Waived co-payments for hypoglycaemic medications and supplies.
Comparator: A three-tier system.
	12
	Adherence: PDC.
Healthcare resources utilisation: ED visits, hospitalisations and laboratory tests.
Disease-specific outcomes: HbA1c, LDL, and blood pressure.
Other(s): PREM(s).
	Patients: Pharmacy.
Insurers: Pharmacy and medical.


	Nair 2009 [32]
	Population: Diabetic employees and their dependents in one employer group.
VBID Initiative: Prescription copays reduction for brand-name diabetes medications and testing supplies from a 3-tier plan with copays of $10, $20, and $40 to a generic-tier copay of $10 for diabetic employees.
Comparator: A three-tier system.
	24
	Adherence: MPR.
Healthcare resources utilisation: ED visits, hospitalisations, and outpatient visits.
Other(s): Number of supplies used.

	Patients: Pharmacy.
Insurers: Pharmacy and diabetes-specific medical expenditures.


	Choudhry 2007 [33]
	Population: Patients aged 65 years and older with drug coverage who were discharged after hospitalisation for MI.
VBID Initiative: Full coverage for aspirin, β-blocker, ACE inhibitors, and statins (“combination pharmacotherapy”).
Comparator: Usual coverage.
	36
	Healthcare resources utilisation: CHF readmissions.
Cardiovascular events: rate MACE(s).

	Insurers: Prescription drug and medical.


	Bunting 2008 [34]
	Population: Participants included employees of the City of Asheville or Mission Hospitals, as well as covered spouses or dependants with hypertension and/or dyslipidaemia, who consented to take part in a cardiovascular risk reduction programme sponsored by their health plan.
VBID Initiative: Waived or significantly reduced disease-related medication copayments.
Comparator: Usual coverage.
	72
	Healthcare resources utilisation: ED visits and hospitalisations.
Cardiovascular events: Cardiovascular, cerebrovascular, and peripheral vascular events.
Disease-specific outcomes: Blood pressure, LDL, HDL, total cholesterol, and triglycerides.
	Insurers: Medical, pharmacy and program costs.

	Cranor 2003 [35]
	Population: Participants included employees of the City of Asheville or Mission Hospitals, as well as covered spouses or dependants with diabetes, who consented to take part in a cardiovascular risk reduction programme sponsored by their health plan.
VBID Initiative: Waived co-payments for all diabetes drugs and supplies
Comparator: Usual coverage.
	60
	Healthcare resources utilisation: Frequency of their HbA1c determinations and foot exams.
Disease-specific outcomes: Optimal Laboratory Values HbA1c (< 7.0%), Cholesterol (< 200 mg/dL), HDL-C (> 60 mg/dL), LDL-C (< 130 mg/dL), and LDL-C/HDL-C ratio (< 1.5).
Other(s): Frequency of self-tested blood glucose and sick leaves.
	Insurers: Medical and pharmacy.
*Productivity costs.


	Cranor 2003 [36]
	Population: Participants included employees of the City of Asheville or Mission Hospitals, as well as covered spouses or dependants with diabetes, who consented to take part in a cardiovascular risk reduction programme sponsored by their health plan.
VBID Initiative: Waived co-payments for all diabetes drugs and supplies.
Comparator: Usual coverage.
	7-9
	Adherence: Usage of an angiotensin-converting enzyme inhibitor.
Healthcare resources utilisation: Number of visits to the hospital, ED visits, physician, or pharmacist.
HRQL: QALY(s).
Disease-specific outcomes: HbA1c values, serum lipid concentrations, optimal laboratory values HbA1c (< 7.0%), cholesterol (< 200 mg/dL), HDL-C (> 60 mg/dL), LDL-C (< 130 mg/dL), and LDL-C/HDL-C ratio (< 1.5).
Other(s): Frequency of self-tested blood glucose and PREM(s).
	Insurers: Medical, pharmacy and program costs.

	Frank 2012 [37]
	Population: Statin users enrolled in Health Alliance Medical Plans with at least one statin claim within a 12-month "look-back" period before the pre-intervention or post-intervention period, and at least one statin claim during the pre-intervention or post-intervention period, were included in the respective panels.
VBID Initiative: Reduction of copayments by approximately half for Advicor, Crestor, and Simcor.
Comparator: Brand statins were increased by 16.7% for state-sponsored plans in a three-tier system.
	12
	Adherence: MPR.

	Patients: Pharmacy.

	Musich 2015 [13]
	Population: Employees and spouses enrolled in lifestyle management health coaching or disease management coaching programmes who had been diagnosed with either diabetes or hypertension were eligible for the VBID programmes.
VBID Initiative: Coverage for diabetes and hypertension included elimination of generic drug copayments ($0). Preferred brands had $5 copayments for a 34-day supply or $15 for a 90-day supply. Non-preferred brands were subject to 50% coinsurance with applicable minimum/maximum levels. Diabetic supplies were provided at no cost.
Comparator: Usual coverage.
	23 
(Diabetes cohort)
13 
(Hypertension cohort)
	Adherence: MPR.
Healthcare resources utilisation: ED visits and hospitalisations.

	Patients: Pharmacy.
Insurers: Medical and pharmacy.

	Choudhry 2012 [17]
	Population:  Beneficiaries of Pitney Bowes who had one or more claims for a 14-day or longer supply of a diabetes medication or supplies, a β-blocker, a platelet inhibitor, or clopidogrel.
VBID Initiative: Eliminated copayments for statins and lowered copayments for clot-inhibiting drug clopidogrel.
Comparator: Three-tier coinsurance plan.
	12
	Healthcare resources utilisation: ED visits, hospitalisations, and physician visits for all causes.
Cardiovascular events: Rate of MACE(s).
Other(s): Rates of medication filling.
	Patients: Pharmacy, medical, and total.
Insurers: Pharmacy, medical, and total.
Combined: Pharmacy, medical, and total.

	Zeng 2010 [38]
	Population: Patients with at least one diabetes medication claim who were enrolled in Health Alliance Insurance (HAI) from January 1, 2005, to December 31, 2007.
VBID Initiative: A three-tier system for diabetes medications. Tier 1 included a comprehensive list of diabetes medications with a flat copayment of $10. Tier 2 featured most diabetes medications classified as preferred brands, along with necessary supplies. Tier 3 encompassed a limited number of non-preferred brand medications, providing additional options for patients.
Comparator: Three-tier coinsurance plan.
	12
	Adherence: PDC.
Other(s): Average days of supply per claim.

	Patients: Pharmacy.

	Maciejewski 2014 [39]
	Population: Patients continuously enrolled for all three years (2007–09) and diagnosed with hypertension (the lowest cardiovascular risk), hypertension and hyperlipidaemia, or hypertension and coronary artery disease (the highest cardiovascular risk) before the implementation of the program in 2007.
VBID Initiative: Copays lowered for medications to treat hypertension, hyperlipidaemia, diabetes, and congestive heart failure. Brand-name medications were lowered from tier 3 levels to tier 2 levels. Copays for generic medications were waived.
Comparator: Three-tier coinsurance plan.
	24
	Adherence: MPR.
Healthcare resources utilisation: Number of ED visits to hospitals and the percentage of people with an inpatient admission.
	Combined: Pharmacy and medical.


	Gibson 2011 [40]
	Population: Diabetic patients with data available in the Thomson Reuters Advantage Suite data warehouse.
VBID Initiative: Lowered coinsurance in 10% for generic medications to 35% for nonpreferred brand-name drugs.
Comparator: Usual coverage.
	36
	Adherence: MPR.
Healthcare resources utilisation: Percentage of enrolees receiving HbA1c tests, lipid tests, urinalysis, primary care physician visits, and eye examinations.

	Combined: Pharmacy and medical.


	Rosen 2005 [41]
	Population: 65-year-old Medicare beneficiary with diabetes.
VBID Initiative: Medicare first-dollar coverage of ACE inhibitors.
Comparator: Usual coverage.
	Lifetime
	HRQL: QALY(s).

	Insurer: Direct medical costs and future (related and unrelated) health
care cost.
Societal: Direct and indirect healthcare costs associated with ongoing care following cardiovascular events secondary to diabetes.

	Lu 2025 [42]
	Population: Adult outpatients with hypertension or diabetes.
VBID initiative: Waiver of co-payments for essential antihypertensive and antidiabetic medicines.
Comparator: Usual coverage.
	36
	Healthcare resource usage: Primary care outpatient visits and hospitalisations.
	Insurer: Direct medical costs

















The following tables provide the data used for the stacked bar chart.
Table 2. Studies reporting only patient-incurred costs
	Primary Author & Accrual Period
	Treatment adherence
	Patients’ costs

	Chen 2014 [30]
	Positive
	Positive

	Frank 2012 [37]
	Positive
	Positive

	Zeng 2010 [38]
	Positive
	Positive



Table 3. Studies reporting only insurer-incurred costs
	Primary Author & Accrual Period
	Disease-specific outcomes
	Cardiovascular events
	Healthcare resource usage
	Treatment adherence
	Insurers’ costs

	Gibson 2011 [19]
	No reported
	No reported
	No reported
	Positive
	Positive

	Wertz 2012 [14]
Diabetes Coaching Program
	Positive
	No reported
	No reported
	Positive
	Negative

	Wertz 2012 [14]
Heart Healthy Coaching Program 
	Positive
	No reported
	No reported
	Positive
	Positive

	Peaslee 2016 [27]
	No reported
	No reported
	No reported
	Positive
	Negative

	Choudhry 2007 [33]
	No reported
	Positive
	Positive
	No reported
	Positive

	Bunting 2008 [34]
	Positive
	Positive
	Positive
	No reported
	Positive

	Cranor 2003 [35]
	Positive
	No reported
	Negative
	No reported
	Positive

	Lu 2025 [42]
	No reported
	No reported
	Positive
	No reported
	Positive



Table 4. Studies reporting only combined costs
	Primary Author & Accrual Period
	Healthcare resource usage
	Treatment adherence
	Combined costs

	Barron 2012 [12] Large national employer
	Negative
	Positive
	Negative

	Barron 2012 [12]
Northeastern state
	Negative
	Positive
	Positive

	Maciejewski 2014 [39]
	Positive
	Positive
	Positive

	Gibson 2011 [40]
	Negative
	Positive
	Positive



Table 5. Studies reporting only societal costs
	Primary Author & Accrual Period
	Quality of life
	Societal costs

	Ito 2015 [29]
	Positive
	Positive








Table 6. Studies reporting insurers costs and any other payer costs
	Primary Author & Accrual Period
	Quality of life
	Disease-specific outcomes
	Cardiovascular events
	Healthcare resource usage
	Treatment adherence
	Patients’ costs
	Insurers’ costs
	Combined costs
	Societal costs

	Miao 2019 [20]
	No reported
	Positive
	Negative
	Negative
	No reported
	Positive
	Positive
	Positive
	No reported

	Choudhry 2008 [21]
	Positive
	No reported
	Positive
	No reported
	No reported
	No reported
	Negative
	No reported
	Positive

	Campbell 2023 [22]
	Positive
	No reported
	Positive
	Positive
	Positive
	Positive
	Negative
	No reported
	No reported

	Kogut 2012 [23]
	No reported
	No reported
	No reported
	Negative
	No reported
	Positive
	Positive
	No reported
	No reported

	Choudhry 2011 [25]
	No reported
	No reported
	Positive
	Positive
	Positive
	Positive
	Positive
	Positive
	No reported

	Yeung 2017 [28]
	No reported
	No reported
	No reported
	No reported
	Positive
	Positive
	Positive
	Positive
	No reported

	Elliot 2013 [31]
	No reported
	Negative
	No reported
	Positive
	Positive
	Positive
	Positive
	No reported
	No reported

	Nair 2009 [32]
	No reported
	No reported
	No reported
	Positive
	Positive
	Positive
	Negative
	No reported
	No reported

	Musich 2015 [13] Diabetes program
	No reported
	No reported
	No reported
	Negative
	Positive
	Positive
	Positive
	No reported
	No reported

	Musich 2015 [13] Hypertension program
	No reported
	No reported
	No reported
	Negative
	Positive
	Positive
	Positive
	No reported
	No reported

	Choudhry 2012 [17]
	No reported
	No reported
	Negative
	Positive
	No reported
	Positive
	Negative
	Negative
	No reported

	Clark 2014 [24]
	No reported
	No reported
	No reported
	No reported
	Positive
	Positive
	Positive
	No reported
	No reported

	Rosen 2005 [41]
	Positive
	No reported
	No reported
	No reported
	No reported
	No reported
	Positive
	No reported
	Positive




8. Quality Assessment Results

The two articles that reported economic analyses alongside randomised controlled trials (RCTs) were judged to be at low risk of bias [22, 25]. In accordance with Cochrane recommendations, Ito et al.[29],  Kulik et al. [26] and Rosen et al. [41] were initially assessed using the RoB 2 tool, applied to the pivotal trials from which their effectiveness estimates were derived. Ito et al. [29] and Kulik et al. [26] based their analysis on the MI FREE study [25], whereas Rosen et al. [41] drew upon the trials conducted by Ravid et al. [43, 44]. All of these trials were categorised as having a low risk of bias. 
In contrast, the non-randomised trials were evaluated as presenting either moderate or serious risk of bias, primarily due to confounding factors. The distinction between these studies lay in the utilisation of difference-in-difference, confounder-adjusted estimations, and matching techniques to mitigate bias.
Finally, Choudhry et al. [33], who conducted an economic assessment, derived their effectiveness parameters from Hippisley-Cox and Coupland [45]. This source was assessed using the ROBINS-I tool and was categorised as having a moderate risk of bias.
Figure 1. Risk of Bias 2 (RoB 2)
[image: ]







Figure 2. Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I) [image: A screenshot of a computer screen] 
Table 7. Consolidated Health Economic Evaluation Reporting Standards (CHEERS) checklist
	Item
	Guidance for Reporting
	Choudhry [21]
	Ito  [29]
	Choudhry [33]
	Rosen [41]
	Kulik [26]

	Title
	Identify the study as an economic evaluation and specify the interventions being compared.
	Yes
	Yes
	Yes
	Yes
	Yes

	Abstract
	Provide a structured summary that highlights context, key methods, results and alternative analyses.
	Yes
	Yes
	Yes
	Yes
	Yes

	Background and objectives
	Give the context for the study, the study question and its practical relevance for decision making in policy or practice.
	Yes
	Yes
	Yes
	Yes
	Yes

	Health economic analysis plan
	Indicate whether a health economic analysis plan was developed and where available.
	No
	No
	No
	No
	No

	Study population
	Describe characteristics of the study population (such as age range, demographics, socioeconomic, or clinical characteristics).
	Yes
	Yes
	No
	Yes
	Yes

	Setting and location
	Provide relevant contextual information that may influence findings.
	Yes
	Yes
	No
	Yes
	Yes

	Comparators
	Describe the interventions or strategies being compared and why chosen.
	Yes
	Yes
	Yes
	Yes
	Yes

	Perspective
	State the perspective(s) adopted by the study and why chosen.
	Yes
	Yes
	Yes
	Yes
	Yes

	Time horizon
	State the time horizon for the study and why appropriate.
	Yes
	Yes
	Yes
	Yes
	No

	Discount rate
	Report the discount rate(s) and reason chosen.
	Yes
	Yes
	No
	Yes
	No

	Selection of outcomes
	Describe what outcomes were used as the measure(s) of benefit(s) and harm(s).
	Yes
	Yes
	Yes
	Yes
	Yes

	Measurement of outcomes
	Describe how outcomes used to capture benefit(s) and harm(s) were measured.
	Yes
	Yes
	Yes
	Yes
	Yes

	Valuation of outcomes
	Describe the population and methods used to measure and value outcomes.
	Yes
	Yes
	No
	Yes
	Yes

	Measurement and valuation of resources and costs
	Describe how costs were valued.
	Yes
	Yes
	Yes
	Yes
	Yes

	Currency, price date, and conversion
	Report the dates of the estimated resource quantities and unit costs, plus the currency and year of conversion.
	Yes
	Yes
	No
	Yes
	No

	Rationale and description of model
	If modelling is used, describe in detail and why used. Report if the model is publicly available and where it can be accessed.
	Yes
	Yes
	NA
	Yes
	NA

	Analytics and assumptions
	Describe any methods for analysing or statistically transforming data, any extrapolation methods, and approaches for validating any model used.
	Yes
	Yes
	No
	Yes
	Yes

	Characterizing heterogeneity
	Describe any methods used for estimating how the results of the study vary for sub-groups.
	Yes
	Yes
	No
	Yes
	Yes

	Characterizing distributional effects
	Describe how impacts are distributed across different individuals or adjustments made to reflect priority populations.
	No
	Yes
	No
	Yes
	Yes

	Characterizing uncertainty
	Describe methods to characterize any sources of uncertainty in the analysis.
	Yes
	Yes
	Yes
	Yes
	No

	Approach to engagement with patients and others affected by the study
	Describe any approaches to engage patients or service recipients, the general public, communities, or stakeholders (e.g., clinicians or payers) in the design of the study.
	Yes
	Yes
	Yes
	Yes
	Yes

	Study parameters
	Report all analytic inputs (e.g., values, ranges, references) including uncertainty or distributional assumptions.
	Yes
	Yes
	Yes
	Yes
	No

	Summary of main results
	Report the mean values for the main categories of costs and outcomes of interest and summarise them in the most appropriate overall measure.
	Yes
	Yes
	Yes
	Yes
	Yes

	Effect of uncertainty
	Describe how uncertainty about analytic judgments, inputs, or projections affect findings. Report the effect of choice of discount rate and time horizon, if applicable.
	Yes
	Yes
	No
	Yes
	No

	Effect of engagement with patients and others affected by the study
	Report on any difference patient/service recipient, general public, community, or stakeholder involvement made to the approach or findings of the study
	Yes
	Yes
	Yes
	Yes
	Yes

	Study findings, limitations, generalizability, and current knowledge
	Report key findings, limitations, ethical or equity considerations not captured, and how these could impact patients, policy, or practice.
	Yes
	Yes
	Yes
	Yes
	Yes

	Source of funding
	Describe how the study was funded and any role of the funder in the identification, design, conduct, and reporting of the analysis
	No
	Yes
	Yes
	Yes
	Yes

	Conflicts of interest
	Report authors conflicts of interest according to journal or International Committee of Medical Journal Editors requirements.
	Yes
	Yes
	No
	Yes
	No


*NA: Not applicable.








Table 8. Combined NICE ‘Study Limitations’ checklist  

	
	Choudhry [21]
	Ito  [29]
	Choudhry [33]
	Rosen [41]
	Kulik [26]

	Section 1: Applicability (relevance to specific topic review question(s) and the NICE reference case)



	Is the study population appropriate for the topic being evaluated?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are the interventions appropriate for the topic being evaluated?
	Yes
	Yes
	Yes
	Yes
	Yes

	Is the system in which the study was conducted sufficiently similar to the current UK context?
	Yes
	Yes
	Yes
	Yes
	Yes

	Was/were the perspective(s) clearly stated and what were they?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are all direct health effects on individuals included, and are all other effects included where they are material?
	Yes
	Yes
	No
	Yes
	Yes

	Are all future costs and outcomes discounted appropriately?
	Yes
	Yes
	No
	Yes
	Yes

	Is the value of health effects expressed in terms of quality-adjusted life years (QALYs)?
	Yes
	Yes
	No
	Yes
	No

	Are costs and outcomes from other sectors fully and appropriately measured and valued?
	Yes
	Yes
	No
	Yes
	No

	Overall judgement: directly applicable/partially applicable/not applicable
	Directly applicable
	Directly applicable
	Directly applicable
	Directly applicable
	Directly applicable

	Section 2: Study limitations (the level of methodological quality)



	Does the model structure adequately reflect the nature of the topic under evaluation?
	Yes
	Yes
	Not informed
	Yes
	Not informed

	Is the time horizon sufficiently long to reflect all important differences in costs and outcomes?
	Yes
	Yes
	No
	Yes
	No

	Are all important and relevant outcomes included?
	Yes
	Yes
	No
	Yes
	No

	Are the estimates of baseline outcomes from the best available source?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are the estimates of relative 'treatment' effects from the best available source?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are all important and relevant costs included?
	Yes
	Yes
	No
	Yes
	No

	Are the estimates of resource use from the best available source?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are the unit costs of resources from the best available source?
	Yes
	Yes
	No
	Yes
	Not informed

	Is an appropriate incremental analysis presented or can it be calculated from the data?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis?
	No
	Yes
	No
	Yes
	No

	Is there any potential conflict of interest?
	No
	Yes
	Not informed
	No
	Not informed

	Overall assessment: minor limitations/potentially serious limitations/very serious limitations
	Minor limitations
	Minor limitations
	Very serious limitations
	Minor limitations
	Very serious limitations



Table 9. Philips checklist
	
	Choudhry [21]
	Ito  [29]
	Choudhry [33]
	Rosen [41]
	Kulik [26]

	Structure (S)



	S1: Statement of decision problem/objective

	Is there a clear statement of the decision  problem?
	Yes
	Yes
	Yes
	Yes
	Yes

	Is the objective of the evaluation and model specified and consistent with the stated decision problem?
	Yes
	Yes
	Yes
	Yes
	Yes

	Is the primary decision maker specified?
	Yes
	Yes
	Yes
	Yes
	Yes

	S2: Statement of scope/perspective
	

	Is the perspective of the model stated clearly?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are the model inputs consistent with the stated perspective?
	Yes
	Yes
	No
	Yes
	Yes

	Has the scope of the model been stated and justified?
	Yes
	Yes
	No
	Yes
	Yes

	Are the outcomes of the model consistent with the  perspective, scope and overall objective of the model?
	Yes
	Yes
	No
	Yes
	Yes

	S3: Rationale for structure
	

	Has the evidence regarding the model structure  been described?
	Yes
	Yes
	No
	Yes
	Yes

	Is the structure of the model consistent with a  coherent theory of the health condition under  evaluation?
	Yes
	Yes
	NI
	Yes
	NI

	Have any competing theories regarding model structure been considered?
	No
	No
	NI
	No
	No

	Are the sources of data used to develop the  structure of the model specified?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are the causal relationships described by the model structure justified appropriately?
	No
	Yes
	NI
	Yes
	Yes

	S4: Structural assumptions

	Are the structural assumptions transparent and justified?
	Yes
	Yes
	No
	Yes
	No

	Are the structural assumptions reasonable given  the overall objective, perspective and scope of the model?
	Yes
	Yes
	NI
	Yes
	No

	S5: Strategies/comparators

	Is there a clear definition of the options under evaluation?
	Yes
	Yes
	Yes
	Yes
	Yes

	Have all feasible and practical options been evaluated?
	Yes
	Yes
	Yes
	Yes
	Yes

	Is there justification for the exclusion of feasible options?
	Yes
	Yes
	Yes
	Yes
	Yes

	S6: Model type

	Is the chosen model type appropriate given the  decision problem and specified causal relationships within the model?
	Yes
	Yes
	NI
	Yes
	NI

	S7: Time horizon

	Is the time horizon of the model sufficient to reflect all important differences between options?
	Yes
	Yes
	No
	Yes
	No

	Is the time horizon of the model, and the duration of treatment and treatment effect described and justified?
	Yes
	Yes
	No
	Yes
	No

	Has a lifetime horizon been used? 
	Yes
	Yes
	No
	Yes
	No

	If not, has a  shorter time horizon been justified?
	NA
	NA
	No
	NA
	No

	S8: Disease states/pathways

	Do the disease states (state transition model) or the pathways (decision tree model) reflect the underlying biological process of the disease in question and the impact of interventions?
	Yes
	Yes
	NI
	Yes
	NI

	S9: Cycle length

	Is the cycle length defined and justified in terms of the natural history of disease?
	Yes
	Yes
	NI
	Yes
	NI

	Data (D)



	D1: Data identification

	Are the data identification methods transparent and appropriate given the objectives of the model?
	Yes
	Yes
	Yes
	Yes
	Yes

	Where choices have been made between data sources, are these justified appropriately?
	Yes
	Yes
	Yes
	Yes
	Yes

	Has particular attention been paid to identifying data for the important parameters in the model?
	Yes
	Yes
	No
	Yes
	No

	Has the process of selecting key parameters been  justified and systematic methods used to identify the most appropriate data?
	Yes
	Yes
	No
	Yes
	No

	Has the quality of the data been assessed  appropriately?
	Yes
	Yes
	NI
	Yes
	NI

	Where expert opinion has been used, are the methods described and justified?
	No
	No
	No
	No
	No

	D2: Pre-model data D2: Pre-model data analysis

	Are the pre-model data analysis methodology  based on justifiable statistical and epidemiological techniques?
	Yes
	Yes
	NI
	Yes
	NI

	D2a: baseline data

	Is the choice of baseline data described and justified?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are transition probabilities calculated appropriately?
	Yes
	Yes
	NI
	Yes
	NI

	Has a half cycle correction been applied to both cost and outcome?
	No
	No
	NA
	No
	NI

	If not, has this omission been justified?
	No
	No
	NA
	No
	No

	D2b: treatment effects

	If relative treatment effects have been derived from trial data, have they been synthesised using appropriate techniques?
	Yes
	Yes
	NI
	Yes
	Yes

	Have the methods and assumptions used to extrapolate short-term results to final outcomes been documented and justified? 
	Yes
	Yes
	No
	Yes
	No

	Have alternative  assumptions been explored through sensitivity  analysis?
	Yes
	Yes
	Yes
	Yes
	No

	Have assumptions regarding the continuing effect  of treatment once treatment is complete been documented and justified? 
	Yes
	Yes
	No
	Yes
	No

	Have alternative  assumptions been explored through sensitivity analysis?
	Yes
	Yes
	Yes
	Yes
	No

	D2c: quality-of-life weights (utilities)
	

	Are the utilities incorporated into the model  appropriate?
	Yes
	Yes
	No
	Yes
	No

	Is the source for the utility weights referenced?
	Yes
	Yes
	No
	Yes
	No

	Are the methods of derivation for the utility weights justified?
	Yes
	Yes
	No
	Yes
	No

	D3: Data incorporation

	Have all data incorporated into the model been  described and referenced in sufficient detail?
	Yes
	Yes
	Yes
	Yes
	Yes

	Has the use of mutually inconsistent data been justified (i.e. are assumptions and choices appropriate)?
	NA
	NA
	NA
	NA
	NA

	Is the process of data incorporation transparent?
	Yes
	Yes
	Yes
	Yes
	Yes

	If data have been incorporated as distributions, has the choice of distribution for each parameter  been described and justified?
	Yes
	Yes
	Yes
	Yes
	No

	If data have been incorporated as distributions, is  it clear that second order uncertainty is reflected?
	Yes
	Yes
	No
	Yes
	No

	D4: Assessment of uncertainty

	Have the four principal types of uncertainty been  addressed?
	No
	Yes
	No
	Yes
	No

	If not, has the omission of particular forms of uncertainty been justified?
	No
	No
	No
	No
	No

	D4a: methodological

	Have methodological uncertainties been addressed by running alternative versions of the model with different methodological assumptions?
	Yes
	Yes
	No
	Yes
	No

	D4b: structural

	Is there evidence that structural uncertainties have been addressed via sensitivity analysis?
	No
	Yes
	No
	Yes
	No

	D4c: heterogeneity

	Has heterogeneity been dealt with by running the  model separately for different sub-groups?
	No
	Yes
	No
	Yes
	Yes

	D4d: parameter

	Are the methods of assessment of parameter uncertainty appropriate?
	Yes
	Yes
	Yes
	Yes
	NA

	Has probabilistic sensitivity analysis been done, if not has this been justified?
	No
	Yes
	No
	Yes
	No

	If data are incorporated as point estimates, are  the ranges used for sensitivity analysis stated clearly and justified?
	Yes
	Yes
	Yes
	Yes
	No

	Consistency (C)



	C1: Internal consistency

	Is there evidence that the mathematical logic of the model has been tested thoroughly before use?
	No
	Yes
	No
	Yes
	No

	C2: External consistency

	Are the conclusions valid given the data presented?
	Yes
	Yes
	Yes
	Yes
	Yes

	Are any counterintuitive results from the model explained and justified?
	Yes
	Yes
	Yes
	Yes
	Yes

	If the model has been calibrated against  independent data, have any differences been  explained and justified?
	Yes
	Yes
	NA
	Yes
	NA

	Have the results of the model been compared with those of previous models and any differences in results explained?
	Yes
	Yes
	Yes
	Yes
	Yes


*NA: Not applicable. NI: Not informed.
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