	Table S1 – Eligibility criteria of included studies 

	Author, Year
	List intervention groups
	Quality improvement intervention details
	Intervention provided to
	Usual care
	Improvement area

	Cooper, 2024 
	Contextualized collaborative care/stepped care (CC/SC) approach
	Contextualized collaborative care/stepped care (CC/SC)
1. All SCP interventions
2. Collaborative care teams consisting of care managers and behavioral health specialists
3. Monthly coaching calls
4. Remote consultation from a specialist panel
5. CHWs for patient support
	Practices, clinicians, care managers behavioral health specialists, CHWs
	Standard of care plus (SCP) 
- Automated BP devices
- Standardized BP measurement training for staff
- Clinician and staff education via web-based videos
- Hypertension dashboard with feedback on BP control rates
	BP control, Hypertension management, Clinical practices for CVD risk factors

	DeVore, 2021
	Multisite QI intervention
	1. A site-specific gap analysis and quality improvement action plan. 
2. Subsequent audit and feedback were provided to each site monthly, which included a report on processes and outcomes for achievement of guideline-based heart failure care.
	Hospital staff (clinicians)
	Received access to a generalized heart failure
education website.
	Heart failure
process measures (e.g., use of guideline-directed medical therapy for HFrEF)

	Flather, 
2011
	Multicentre QI intervention
	1. Set up a local QI team and nominate local champions
2. 3 one-day QI training meetings led by experts, held approximately 5-12 weeks apart.
3. Use of established QI tools
4. Used PDSA cycles to overcome barriers.
	Hospital staff
	Usual care group will receive a “low intensity” QI intervention by having access to specialise data collection tool.
	Measurable quality of care for ACS patients

	Frijling, 
2003

	QI intervention with practice support
	The intervention consisted of -
1. Feedback reports
2. 15 x 1 hr outreach visits per practice from trained non-physicians
3. Certificate for six hours of accredited training for each participating GP
	Practice staff (GPs)
	Usual care + feedback reports + 225 Euro per practice
	Clinical decision-making for patients at high CVD risk in general practice

	Geary, 2019
	An audit and feedback intervention
	The intervention consisted of
1. Detailed centre-specific quality reports
2. Use of pocket stroke guidelines on secondary prevention medication use and diagnosis recording
	Practice staff (physicians)
	NR
	Diagnosis recording and dispensation of more secondary preventive stroke medications

	Goff, 
2003
	QI intervention
	1. A guideline recommendation summary,
2. Performance feedback, and
3. Medical chart reminders cards
	Practice staff
	NR
	Use of lipid-lowering, Beta-blockers and ACEi  therapy in a network-model managed-care setting

	Hess 
	Vascular care team 
	1. Consultation with vascular medicine physician for risk assessment and treatment reccomendation
2. Intensive lipid-lowering therapy based on algorithm
3. Baseline and ongoing clinical pharmacist access 
4. Medication facilitation (insurance, formulary checks, coupons, prior authorizations) 
5. Follow-up LDL-C monitoring at 4 weeks, 6 months, and 12 months 
6. Scheduled vascular medicine provider visits at 6 and 12 months
	Patients 
	Usual care including Consultation with vascular medicine physician for risk assessment and treatment recommendation + Provider education 
	Lipid management and cardiovascular risk reduction for PAD patients

	Huffman, 
2018
	QI Intervention

	1. Monthly audit and feedback reports
2. QI team meetings
3. Use of tool kit, including 
- PDSAs
- Standardised admission and discharge order set checklist 
- Translated patient education materials on risk factor management, and
4. Linkage to emergency cardiovascular care and QI training for staff
	Hospital staff
	Hospitals received QI toolkit at 1 of 5 predefined, 4-month steps over a 24-month period, after a period of usual care.
	Clinical outcomes and process measures

	Johnston, 
2010 

	Implementation of a standardised stroke care order at discharge
	1. Discharge order
2. Assignment of 2 local champions
3. Review of medical records by study staff
4. 2 educational sessions - one at the beginning and one 3 months post intervention.
	Hospital staff (physicians, neurologist and other healthcare providers)
	Usual care without any further contact from the study staff
	Adherence to proven secondary stroke prevention practices 6 months after hospital discharge for ischemic stroke

	Lowrie, 
2014
	multifaceted Statin Outreach Support (SOS) intervention
	1. Intervention group receiving SOS
2. 3 face-to-face, 1:1 interactive educational outreach meetings in general Practices, 4 months apart,
3. NHS-employed pharmacists to deliver the intervention.
4. Pharmacist working in the practice 1 day/week for 44 weeks during the intervention period.
	GPs and Nurses
	Usual care + received a printed copy of cholesterol/statin guidelines at randomisation.
	Attainment of cholesterol targets and statin prescription

	Machline-Carrion, 
2019
	Multifaceted QI intervention
	1. Case management,
2. Decision support tools
3. Distribution of educational materials to healthcare professionals and patients
4. Periodic audit and feedback reports to each cluster
5. Interactive training workshops.
	Both Clinic staff and patients (patients receiving educational materials)
	Usual care
	Prescription of evidence-based therapy

	Nouwens, 
2014
	Practice Accreditation program - focused improvement plans during the intervention period on CVRM
	1. A comprehensive audit
2. Written feedback to the practice
3. Based on the feedback, plan improvements in the practice
4. Practices performed as planned are accredited and receive certificate
	Practice staff
	Usual care group practices focused on improving any domain except on CVRM and DM

	CVD risk management

	Qu, 
2021
	smartphone-based multifaceted QI intervention using WeChat
	1. Centralized training on guidelines for secondary prevention medications after CABG
2. Educational materials and up-to-date knowledge on secondary prevention medications
3. An evidence-based checklist containing information on secondary prevention medications.
4. An audit and feedback reporting mechanism on site-specific secondary prevention performance measures
	Hospital staff (clinicians)
	Usual care
	Prescription of secondary prevention medications

	Sandhu, 2023
	QI improvement in the Standford Health Care System
	Notify patients and primary care clinicians of presence of coronary artery calcium (with image) and provide guidelines on statin use.
1. Clinician notification by electronic health record (EHR) message and letter.
2. Two weeks after clinician notification, messages were sent to patients through the EHR patient portal.
3. If patients did not open their message within 2 weeks, the same letter was sent by postal mail.
4. For patient without any discussion with their care team or prescription of a statin within 3 months, messages were resent once to both the clinician and patient.
	Patients and primary care clinicians
	Usual care with delayed notifications after study completion at 6 months
	Statin prescription, Aspirin, LDL, BP prescription

	Sondergaard, 
2006
	Multifaceted intervention strategy combining GP registrations, outreach visits and feedback
	GPs received outreach visits on their prescribing of heart disease medications and performed 2 registrations 24 months apart -
1. Feedback on GP’s performance
2. Two guideline summaries on the prevention of IHD and motivational interviewing.
3. Information about risk reduction measures.
4. A price list of CV medications.
5. Patient handouts with relevant advice
6. Three case stories focusing on different aspects of IHD
	GPs
	Control arm practices also completed both registrations 24 months apart
	Secondary prevention of IHD in GP practices

	Verma, 2024 
	DASH-HF intervention 
	1. Clinicians reviewed patient data,
2. Contacted patients via telephone, 
3. Provided medication optimization recommendations.
	Clinicians 
	Standard VA HF management without targeted panel management interventions.
	Optimization of GDMT for patients with heart failure

	Wang, 
2018
	Multifaceted Stroke Care QI intervention
	1. An evidence-based clinical pathway,
2. Written care protocols for implementation of performance measures,
3. A full-time quality coordinator, and
4. A monitoring and feedback system for performance measures.
	Hospital staff
	Usual care + stroke registry participation
	Adherence to evidence-based performance measures and outcomes in patients with AIS

	Williams, 
2011
	low-intensity continuous
QI educational intervention
	1. Intervention directed at a predetermined local opinion leader or quality champion at each site.
2. Sites received educational information
3. Site-specific feedback reports on the use of 4 medications every 6 months
4. Standardized care orders, care reminders, a “call to action” letter, and periodic newsletters.
5. Patients and their physicians were given a discharge “flight plan” checklist.
	Mainly Hospital staff (physicians). Patients also received educational materials
	NR
	Secondary prevention adherence after CABG

	ACEi – Angiotensin-converting enzyme inhibitors, ACS – Acute coronary syndrome, AIS – Acute ischemic stroke,  ARB - Angiotensin receptor blockers, BP – Blood pressure, CABG – Coronary artery bypass graft, CHW – Community health workers,  CVD – Cardiovascular disease, CV – Cardiovascular, CVRM – Cardiovascular risk management, DM – Diabetes mellitus, GP – General practitioner, HIT – Health Information technology, IHD – Ischemic heart disease, NHS – National health service, NR – Not reported, PDSA – Plan-Do-Study-Act cycles, PF – practice facilitation, QI – quality improvement.




	Table S2: Intervention details of included studies

	Author,
Year
	Data sources
	QI workshop/webinars/seminars
	Digital platform used
	PDSAs
	Site visits
	Decision support/
Reminders/checklist/guidelines/pocket cards
	Staff education material
	Patient education materials
	QI team
	Feedback report
	Practice support/
facilitation
	Local champions
	Others
	Training

	Cooper, 2024 
	EMR, patient surveys
	
	
	
	
	
CMs
worked with clinicians and patients to develop socially and culturally
contextualized and individualized medical plans
	
	
	
	
	
	
	
CHW support 
	

	DeVore, 2021
	NR
	
	
	
	
	
	
	
	
	
	
	
	
	

	Flather,
2011
	Swedish RIKS-HIA
Database
	
	
	
	
	
	
	
	
	
	
	
	
Team meetings
	

	Frijling, 2003,
	Encounter forms from routine consultation
	
	
	
	
	
	
	
	
	
	
	
	
Accredited
training certificate
	

	Geary,
2019,
	Stockholm Regional healthcare data warehouse 
	
	
	
	
	
Pocket guidelines
	
	
	
	
	
	
	
	

	Goff,
2003
	Physician encounter claim database
	
	
	
	
	
Chart reminder cards
	
Guideline recommendation summary 
	
	
	
	
	
	
	

	Hess 
	EHR, Surveys, Interviews
	
	
	
	
	
Algorithm to identify best lipid-lowering drug
	
	
	
	
	
	
	
Access to clinical pharmacist 
	

	Huffman, 2018
	Data collected via electronic software from Kerala ACS registry
	
	
	
	
	
	
	
	
	
	
	
	
QI team meetings
	

	Johnston, 2010
	Patient medical records
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lowrie,
2014
	Electronic medical records
	
	
	
	
	
	
	
	
	

	
	
	
	

	Machline-Carrion,
2019
	Chart review, patient files, and physician prescriptions
	
	
	
	
	
	
	
	
	
	
	
	
Case management
	

	Nouwens, 2014
	Patient medical records
	
	
	
	
	
	
	
	
	
	
	
	
Completion certificate
	

	Qu,
2021
	Web-based data submission system
	
	
	
	
	

Guideline summary,
Medication prescription checklist
	
	
	
	
	
	
	
	

	Sandhu, 2023
	Electronic Health Record (EHR) system
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sondergaard,
2006
	APO patient registration forms
	
	
	
	
	
Guideline Summary
	
	
	
	
	
	
	
3 Case study,  
A price list of CVD drugs
	

	Verma, 2024 
	VA HF Dashboard, Electronic Health Records (EHR)
	
	
	
	
	
Clinician interview templates, GDMT optimization resources
	
	
	
	
	
	
	
Telehealth consultation
	

	Wang, 2018
	Hospital enrolment records and registry
	
	
	
	
	
Written care protocols
	
	
	
	
	
	
	
	

	Williams, 2011
	Society of Thoracic Surgeons National Cardiac database
	
	
	
	
	
Standardised care order, 
Care reminders, 
letterhead,
Periodic Newsletter,
Flight plan checklist
	
	
	
	
	
	
	
	

	HIT – Health information technology
CVD – Cardiovascular disease
PDSA – Plan-Do-Study-Act
CM – Care manager 
CHW – Community health workers 

	= Yes,
 = No,
QI – Quality improvement




	Table S3: The Cochrane Collaboration of Risk of Bias

	Author, Year
	Random sequence generation 
(selection bias )
	Allocation concealment 
(selectin bias) 
	Outcome data 
(attrition bias)
	Selective reporting 
(reporting bias) 
	Overall judgement without blinding

	
	Judgment
	Supporting evidence
	Judgment
	Supporting evidence
	Judgment
	Supporting evidence
	Judgment
	Supporting evidence
	

	Cooper, 2024
	Low
	The study used a pseudorandom number generator with a block size of 2, and it was stratified by health system to allocate practices to the SCP or CC/SC study arms. 
	High
	Allocation was based on cluster, and
there was no allocation concealment at the cluster or participant
level.
	Low 
	The study reports that there were no significant differences in follow-up rates between the CC/SC and SCP arms, which suggests balanced attrition across both groups.
Sensitivity analysis was also performed 
 ITT analyses was performed. 
	Low 
	Trial protocol referenced. All outcomes were reported in a pre-specified way
	High 

	DeVore, 2021
	Low
	The randomization schema was created by the study statistician
using a computerized random number generator.
	Low
	Stratified randomization with permuted blocks
was used to ensure that treatment allocations were balanced
by baseline hospital size and 30-day rehospitalization
rates.
	Unclear
	No information on attrition rate provided. Reasons for drop also not provided.
	Low
	Trial protocol referenced. All outcomes were reported in a pre-specified way
	Unclear

	Flather, 
2011 
	Low 
	Centres were randomized to receive a QI training program or no QI training program using a cluster-randomized method stratified by country and presence of on-site PCI facilities
	Low 
	The co-ordinating centre will inform centres at the beginning of the baseline phase of their randomised allocation.
	Unclear 
	No information on attrition rate provided. Reasons for drop also not provided. 
	Low 
	Trial protocol available and referenced. Trial registration is also available. all outcomes were reported in a pre-specified way
	Unclear 

	Frijling, 
2003 
	Low 
	A random number generator was used to select permuted blocks with a block size of four
	Low
	the person responsible for the randomization process was blind to the practice identities.
	Low 
	Attrition reported (low) for practices. Reasons for drop out reported.

The post hoc power estimations take into account the design effect of cluster randomisation

ITT analyses was performed 
	Unclear 
	Trial protocol not available 
	Unclear 

	Geary, 
2019
	Low 
	The PCCs were block-randomised according to these continuous education areas and the areas were then randomized by lottery to control or intervention
	Low
	The PCCs were block randomised according to these continuous education areas and the areas were then randomized by lottery to control or intervention
	High
	Attrition reported (high) for practices. 29% in both groups. Patient attrition not reported and reasons for exclusions for patients were also not reported. 

Sensitivity analysis was performed
	Unclear 
	Trial protocol not available 
	High 

	Goff, 
2003
	Unclear 
	Random assignment of clinic practices to intervention or control conditions - Insufficient information to permit judgement 
	Unclear 
	Insufficient information to permit judgment 
	High
	Attrition rate for practices reported with drop out reasons. However, patient attrition and reasons not reported. No information on whether missing data was imputed. 
	Low 
	Trial protocol referenced. All outcomes were reported in a pre-specified way 
	High 

	Hess, 2019 
	Low 
	Centralised computer system 
	Unclear 
	Insufficient information to permit judgment 
	Low 
	No loss to follow up, all patients included in primary analysis

ITT was performed 
	Low 
	Trial protocol referenced and registration listed. All outcomes were reported in a pre-specified way
	Low 

	Huffman, 2018
	Low 
	The study biostatisticians performed central computer-based randomization of hospitals.
	Low 
	The other members of the study team and the selected sites were informed of the 12 or 13 sites that would cross over to the intervention period 2 weeks before each of the predefined steps to maintain allocation concealment
	Low 
	Attrition rate (low) reported with reasons. Post hoc analyses was performed. All results are reported using an ITT analysis.
	Low 
	Trial protocol referenced and registration listed. All outcomes were reported in a pre-specified way
	Low 

	Johnston, 2010
	Low 
	Using a random number generator, 1 hospital in each pair was randomized to receive the intervention, whereas the other was randomized to usual care.
	Low 
	Although it was not possible to blind the study, to prevent imbalances resulting from randomizing a small number of study hospitals, we utilized a stratified, pair-matched design
	Low 
	Attrition rate (low) as 80% were followed up and reasons for drop out was reported and all analyses were conducted using ITT.
	Low 
	Trial registration number listed and all outcomes are reported in a pre-specified way 
	Low 

	Lowrie, 2014
	Low 
	We then randomly allocated (using a table of random numbers) one practice from each matched pair into the SOS arm and the other practice into the usual care arm.
	Low 
	Using a table of random numbers randomisation was performed. The allocation of practices was concealed until after allocation to SOS intervention 
	Low 
	Attrition rate (low) reported on GPs. Only one practice did not receive intervention however reason was not reported. 
ITT was performed. 
A sensitivity analysis was also carried out for primary outcome.
	Low 
	Trial protocol referenced and registration listed. All outcomes were reported in a pre-specified way
	Low 

	Machline-Carrion, 2019
	Low 
	All clusters were randomized at once by a statistician using a central web-based randomization system before enrolment of the first patient
	Low 
	All clusters were randomised at once by a statistician using a central web-based randomisation system 
	Low 
	Attrition rate (low) reported. Reasons for drop out and similar between groups 
All analysis followed ITT. 

Prespecified comparisons between groups were conducted using logistic regression with random effects corrected for the baseline performance. 
2 post-hoc sensitivity analysis was done. 
Missing data were not imputed
	Low 
	Trial protocol referenced and registration listed. All outcomes were reported in a pre-specified way
	Low 

	Nouwens,2014
	Low 
	A computer list of random numbers was generated and used to randomly allocate practices to equally sized intervention groups or control groups by an independent statistician. This was done in a randomized block design in blocks of four practices based only on time period in order of enrolment.
	Low 
	A computer list of random numbers was generated and used to randomly allocate practices to equally sized intervention or control group by an independent statistician.
	High
	The sample size calculated 35 practices to be recruited in the intervention and control group but recruited 22 and 23 instead. Reasons for drop out reported but differed in between groups. 35 practices were aimed to recruit in each group was needed to achieve statistical power, only 22 and 23 practices were recruited. (no mention of ITT or sensitivity analysis) 
	Low 
	Trial protocol referenced and registration listed. All outcomes were reported in a pre-specified way
	High 

	Qu,
2021
	Low 
	A web-based minimized randomization system was used to ensure balanced group assignment across regions and prescription rate of statin
	Low 
	Web-based minimized randomization performed by an independent statistician not involved in the study was used to ensure balanced group assignment across regions and prescription rate of statin.
	Low 
	Attrition rate for hospitals were reported (low) with reasons. 
A modified ITT and Sensitivity analysis was also conducted . 
	Low 
	Trial protocol referenced and registration listed. All outcomes were reported in a pre-specified way
	Low 

	Sandhu, 2023
	Low
	Eligible patients were randomly assigned
1:1 to notification or usual care through permuted block randomization using an online randomization module by study
personnel.
	Low
	Eligible patients were randomly assigned
1:1 to notification or usual care through permuted block randomization using an online randomization module by study
personnel.
	Low
	No Loss to follow up occurred.
	Unclear 
	Trial protocol not available 
	Unclear

	Sondergaard, 2006
	Low 
	Allocation was done using a computer program based on a random number sequence.
	Low 
	Allocation was done using a computer program based on a random number sequence.
	High
	Sample size calculated 25 GPs in each group but recruited 15 GPs in each group instead. 
However, attrition rate (low) of GPs reported but Reason for drop out not reported. 
	Unclear 
	Trial protocol not available 
	High

	Verma, 2023 
	Low 
	Randomization with permuted blocks (size=6) was used to
assure that treatment allocations were balanced.
	Low 
	The study
statistician generated concealed randomization assignments
by participant identification numbers.
	Unclear 
	60% of the intervention veterans were unable to be contacted, with reasons provided. However, no similar information was reported for the usual care group. Therefore, there is insufficient information to provide judgement.  Effectiveness was evaluated based on
an intention-to-treat principle.
	Low 
	Trial protocol referenced and registration listed. All outcomes were reported in a pre-specified way
	Unclear 

	Wang, 2018 
	Low 
	Clusters were randomized 1:1 to a multifaceted quality improvement intervention (intervention group) or routine care plus stroke registry participation (control group) by using a randomly generated number
	Low 
	Cluster randomisation was done by an independent statistician not otherwise involved in the study using a randomly generated number
	Low 
	Attrition rate (low) reported but reasons for drop out not reported. ITT analysis was used for all outcomes. 
	Low 
	Trial protocol referenced and registration listed. All outcomes were reported in a pre-specified way
	Low 

	Williams, 2011
	Low 
	Clusters were then paired so that each pair was similar in terms of geography and CABG volume and randomized within pairs so that 1 cluster received the intervention and the other received the control assignment. 
	Unclear 
	Insufficient information to permit judgment 
	Low 
	No Loss to follow up occurred. 
	Unclear 
	Trial protocol not available 
	Unclear 

	CABG – Coronary artery bypass graft, GP – General practitioner NCD – National cardiac database, PCC – Primary care centre, PCI - Percutaneous coronary intervention, QI -Quality improvement, SOS – Statin outreach support, ITT – Intention to treat.





	Table S4: Frequency of QI strategies by CVD subtype

	QI Strategies
	HF/ACF/HF
	CHD – ACS, AMI, ASCVD, CAC, IHD, CABG
	CVD - CAD, Ischaemic stroke or PAD

	Decision support/Reminders/checklist/guidelines/pocket cards
	1
	6
	6

	Digital platform used
	1
	3
	3

	Feedback report
	3
	6
	6

	Local champions
	0
	3
	4

	Patient education materials used 
	0
	5
	3

	PDSAs
	0
	2
	0

	Practice support/Facilitation
	1
	1
	5

	QI team
	2
	3
	4

	QI workshop/webinars/seminars
	1
	2
	4

	Site visits
	2
	2
	1

	Staff education material used 
	2
	3
	2

	Others - CHW support, Team meeting, certificate, Case management, Case study, telehealth Consultation, Access to clinical pharmacist 
	2
	3
	4

	ACS – acute coronary syndrome, AMI – acute myocardial infarction, ASCVD – atherosclerotic vascular disease, CAC – coronary artery calcium, CABG – coronary artery bypass graft, CAD – coronary arterial disease, CHD – coronary heart disease, CHW – community health workers, HF – heart failure, IHD – ischemic heart disease, PAD – peripheral arterial disease, PDSA cycles – Plan–Do–Study–Act cycles, and QI – quality improvement.





	Table S5: Frequency of QI strategies by settings

	QI strategies
	Primary care services
	Hospitals

	Decision support/Reminders/checklist/guidelines/pocket cards
	6
	7

	Digital platform used
	3
	4

	Feedback report
	8
	7

	Local champions
	2
	5

	Patient education materials used 
	4
	4

	PDSAs
	0
	2

	Practice support/Facilitation
	5
	2

	QI team
	1
	8

	QI workshop/webinars/seminars
	2
	5

	Site visits
	4
	1

	Staff education material used 
	5
	2

	Others - CHW support, Team meeting, certificate, Case management, Case study, telehealth Consultation, Access to clinical pharmacist 
	5
	4


	CHW – community health workers, PDSA cycles – Plan–Do–Study–Act cycles, and QI – quality improvement.




