
Table S1. List of studies excluded and reasons for their exclusion  

n Authors/year Title Reason for exclusion 

[1] 
Gentry et al., 

2019 

A 20/20 vision: Successful 

integration of a prescribing 

dashboard for outpatient 

antimicrobial stewardship to target 

20% reduction by the year 2020 

Conference abstract 

[2] 
Gonzales et al., 

2013 

A cluster randomized trial of 

decision support strategies for 

reducing antibiotic use in acute 

bronchitis 

Intervention group was a 

computerized decision 

support (CDS) strategy 

integrated into the 

workflow of an electronic 

health record (HER). It 

does not describe a visual 

analytics tool 

[3] 
DiBardino et 

al., 2012 

An electronic checklist vs. 

prompting physicians to decrease 

empirical antibiotic utilization 

Setting: intensive care 

unit (ICU) 

Intervention: an EHR-

based checklist to a face 

to-face physician 

prompter. It does not 

describe a visual 

analytics tool 

[4] 
Rutten et al., 

2022 

An Electronic Health Record 

Integrated Decision Tool and 

Supportive Interventions to Improve 

Antibiotic Prescribing for Urinary 

Tract Infections in Nursing Homes: 

A Cluster Randomized Controlled 

Trial 

Intervention: EHR-

integrated decision tool. 

It does not describe a 

visual analytics tool 

[5] 

Gjelstad et al., 

2006 

 

 

Can antibiotic prescriptions in 

respiratory tract infections be 

improved? A cluster-randomized 

educational intervention in general 

practice - The Prescription Peer 

Academic Detailing (Rx-PAD) 

Study NCT00272155 

Intervention: The 

elements of the 

intervention are 

discussions within the 

peer group, collection of 

individual prescription 

data, audit based on 

individual feedback 

reports, as well as a one-

day regional work-shop. 

It does not describe a 

visual analytics tool 

[6] 

Gulliford et al., 

2011 

 

Cluster randomized trials utilizing 

primary care electronic health 

records: methodological issues in 

design, conduct, and analysis (eCRT 

Study). 

Intervention is a decision 

support tool incorporated 

consultation system, 

which was activated 

when the family 

physician entered a 

medical code for the 



n Authors/year Title Reason for exclusion 

respiratory tract infection. 

It does not describe a 

visual analytics tool 

[7] 
Feldstein et al., 

2017 

Design and implementation of 

electronic health record integrated 

clinical prediction rules (iCPR): a 

randomized trial in diverse primary 

care settings 

Intervention is a decision 

support tool incorporated 

system, the participant 

then received an alert 

that, if accepted, would 

reveal the risk calculator. 

It does not describe a 

visual analytics tool. 

[8] 
Palin et al., 

2020 

Developing the infrastructure to 

support the optimisation of 

antibiotic prescribing using the 

learning healthcare system to 

improve healthcare services in the 

provision of primary care in 

England. 

It is not an experimental 

study (i.e., No 

intervention) Mainly data 

analytics to form 

dashboards. 

[9] 

Litvin et al., 

2011 

 

 

 

Development and implementation of 

a clinical decision support system to 

promote judicious use of antibiotics 

in primary care 

Conference abstract 

[10] 

Linder et al., 

2009 

 

Documentation-based clinical 

decision support to improve 

antibiotic prescribing for acute 

respiratory infections in primary 

care: a cluster randomised 

controlled trial 

Intervention is a decision 

support tool incorporated 

the Notes page of the 

HER. The ARI Smart 

Form includes 6 

components: entry of 

clinical information; 

patient data display; 

diagnosis selection; 

presentation of treatment 

options with integrated 

decision support; printing 

of patient handouts; and 

access to supporting 

medical literature. It does 

not describe a visual 

analytics tool 

[11] 

Gulliford et al., 

2019 

 

Electronically delivered 

interventions to reduce antibiotic 

prescribing for respiratory infections 

in primary care: cluster RCT using 

electronic health records and cohort 

study 

Intervention included a 

decision support tool 

were deployed remotely 

into existing practice 

software to provide 

patient information sheets 

and advice on the 

positive indications for 

antibiotic prescription 



n Authors/year Title Reason for exclusion 

during consultations for 

respiratory infection. It 

does not describe a visual 

analytics tool 

[12] 

Blair et al., 

2017 

 

 

 

Feasibility cluster randomised 

controlled trial of a within-

consultation intervention to reduce 

antibiotic prescribing for children 

presenting to primary care with 

acute respiratory tract infection and 

cough 

Intervention: a within-

consultation interactive 

web-based tool, which 

also provided a data 

collection tool. It does 

not describe a visual 

analytics tool 

 

[13] 

Lesprit & 

Brun-Buisson, 

2008 

 

Hospital antibiotic stewardship 
Type of study: narrative 

review 

[14] 

Mainous et al., 

2013 

 

Impact of a clinical decision support 

system on antibiotic prescribing for 

acute respiratory infections in 

primary care: quasi-experimental 

trial 

Intervention was a 

Clinical decision support 

system as a HER 

progress note template to 

be available at the point 

of care. It does not 

describe a visual 

analytics tool 

[15] 

Bourgeois et 

al., 2010 

 

Impact of a computerized template 

on antibiotic prescribing for acute 

respiratory infections in children 

and adolescents 

Intervention was a 

Clinical decision support 

system with reminders 

and visit note template. It 

does not describe a visual 

analytics tool 

[16] 
Diaz et al., 

2020 

Impact of a Personalized Audit and 

Feedback Intervention on Antibiotic 

Prescribing Practices for Outpatient 

Pediatric Community-Acquired 

Pneumonia 

Intervention arm received 

monthly feedback via a 

secure closed-messaging 

system within the EMR 

(InBasket messaging) 

about management of a 

case of CAP that provider 

saw the month prior 

based on manual chart 

review by 1 of 2 

investigators. It does not 

describe a visual 

analytics tool 

[17] 
Moulin et al., 

2021 

Impact of weekly clinical audits and 

feedback on consumption of 

protected anti-gram negative 

antibiotics in 8 hospitals of the 

French-speaking part of Switzerland 

Conference abstract 



n Authors/year Title Reason for exclusion 

[18] 

Chan et al., 

2015 

 

 

 

Improvement in the appropriateness 

of outpatient antibiotics 

prescription: From the role of 

pharmacist 

Conference abstract 

[19] 

Juszczyk et al., 

2017 

 

Incorporating electronic health 

records data into efficient trial 

interventions-cluster randomised 

trial to reduce antibiotic prescribing 

in primary care 

Conference abstract 

[20] 

Anyanwu et al., 

2020 

 

Investigating the mechanism of 

impact of the Quality Premium 

initiative on antibiotic prescribing in 

primary care practices in England: a 

study protocol. 

Type of study and 

intervention: This study 

adopted a natural 

experiment approach in 

investigating the 

mechanism of impact of 

the 2015–2016 QP target 

on antibiotic prescribing 

in primary care practices 

in England, with the 

preceding financial year 

as the control 

[21] 

Munck et al., 

1999 

 

Long-lasting improvement in 

general practitioners' prescribing of 

antibiotics by means of medical 

audit. 

It does not describe a 

visual analytics tool 

based on EHR, the audits 

was results of actual 

guidelines on diagnosis 

and treatment based on 

the literature. 

[22] 

Branch-

Elliman et al., 

2022 

Promoting de-implementation of 

inappropriate antimicrobial use in 

cardiac device procedures by 

expanding audit and feedback: 

protocol for hybrid III type 

effectiveness/implementation quasi-

experimental study 

Recruitment Status: 

Enrolling by invitation 

NCT05020418 

[23] 

Stachel et al., 

2017 

 

Promoting judicious antibiotic use: 

Results of an outpatient-based 

randomized EMR-generated 

intervention study 

Conference abstract 

[24] 

Seume et al., 

2021 

 

Protocol for an 'efficient design' 

cluster randomised controlled trial 

to evaluate a complex intervention 

to improve antibiotic prescribing for 

CHIldren presenting to primary care 

with acute COugh and respiratory 

tract infection: the CHICO study 

Protocol research. 

Correspondence author 

commented that they are 

currently writing up the 

main findings for the 

final report and 

publication. 

[25] 
Trautner et al., 

2018 

Protocol to disseminate a hospital-

site controlled intervention using 

Protocol research. 

Correspondence author 



n Authors/year Title Reason for exclusion 

audit and feedback to implement 

guidelines concerning inappropriate 

treatment of asymptomatic 

bacteriuria. 

commented that they 

have not yet published 

the main clinical 

outcomes manuscript. 

[26] 
Mann et al., 

2011 

Rationale, design, and 

implementation protocol of an 

electronic health record integrated 

clinical prediction rule (iCPR) 

randomized trial in primary care. 

Intervention was a 

decision support system, 

(the CPR tool appeared 

on the provider’s screen 

during a clinical 

encounter when the 

provider entered 1 or 

more keywords in the 

fields for chief complaint, 

diagnosis, or orders). It 

does not describe a visual 

analytics tool 

[27] 
Catho et al., 

2018 

Study protocol for a multicentre, 

cluster randomised, superiority trial 

evaluating the impact of 

computerised decision support, audit 

and feedback on antibiotic use: the 

COMPuterized Antibiotic 

Stewardship Study (COMPASS). 

Intervention was decision 

support system based on 

guidelines 

recommendations (The 

COMPASS CDSS 

provides 

recommendations based 

on local guidelines to 

physicians prescribing an 

antimicrobial treatment). 

It does not describe a 

visual analytics tool 

[28] 

Helou et al., 

2020 

 

Study protocol for an international, 

multicentre stepped-wedge cluster 

randomised trial to evaluate the 

impact of a digital antimicrobial 

stewardship smartphone application 

Protocol, Recruitment 

Status: Not yet recruiting 

NCT03793946 

[29] 
Kamradt et al., 

2018 

Sustainable reduction of antibiotic-

induced antimicrobial resistance 

(ARena) in German ambulatory 

care: study protocol of a cluster 

randomised trial 

It was a multifaceted 

intervention program for 

physicians and patients, 

each arm included three 

strategies and one of 

them was Quality circles 

with data-based feedback 

for physicians. It does not 

describe a visual 

analytics tool 

[30] 
Schulz et al., 

2013 

The Use of Best Practice Alerts with 

the Development of an 

Antimicrobial Stewardship 

Navigator to Promote Antibiotic De-

escalation in the Electronic Medical 

Record 

It was a decision support 

system (alert tool). It 

does not describe a visual 

analytics tool 



n Authors/year Title Reason for exclusion 

[31] 

Clegg et al., 

2021 

 

Improving antibiotic prescribing for 

pediatric acute respiratory tract 

infections: A cluster randomized 

trial to evaluate individual versus 

clinic feedback 

Intervention was an 

individual peer 

comparison feedback to 

group feedback. It does 

not describe a visual 

analytics tool 

[32] 
Waitman et 

al., 2011 

Adopting real-time surveillance 

dashboards as a component of an 

enterprisewide medication safety 

strategy 

It was a decision support 

system (alert tool). 

[33] 
Hester et al., 

2019 

Timely Data for Targeted Quality 

Improvement Interventions: Use 

of a Visual Analytics Dashboard 

for Bronchiolitis 

Type of study: case 

study 

[34] 
Chang et al., 

2022 

Changing antibiotic prescribing 

practices in outpatient primary 

care settings in China: Study 

protocol for a health information 

system-based cluster-randomised 

crossover controlled trial. 

Protocol: 

ISRCTN13817256 

Recruitment status 

No longer recruiting 

[35] 
Patel et al., 

2020 

Developing a clinician facing 

metric dashboard to foster self 

development and personal 

improvement in primary care 

Conference abstract 

[22] 

Branch-

Elliman et al., 

2022 

Promoting de-implementation of 

inappropriate antimicrobial use in 

cardiac device procedures by 

expanding audit and feedback: 

protocol for hybrid III type 

effectiveness/implementation 

quasi-experimental study 

Protocol  

Recruitment Status: 

Enrolling by invitation 

[36] 
Melnick et al., 

2022 

User centered clinical decision 

support to implement initiation of 

buprenorphine for opioid use 

disorder in the emergency 

department: EMBED pragmatic 

cluster randomized controlled 

trial 

Condition: it is not 

focused on antibiotic 

prescribing 

[37] 
Pankhurst et 

al., 2021 

Rapid adaptation of a local 

healthcare digital system to 

COVID-19: The experience in 

Birmingham (UK) 

Type of study: case 

study 

Condition: it is not 

focused on antibiotic 

prescribing 

[38] 
Xie et al., 

2022 

Effectiveness of clinical 

dashboards as audit and feedback 

or clinical decision support tools 

Type of study: 

Systematic review 

 



n Authors/year Title Reason for exclusion 

on medication use and test 

ordering: a systematic review of 

randomized controlled trials 

[39] 

Pons-

Mesquida et 

al., 2022 

Impact of a system to assist in 

clinical decision-making in 

primary healthcare in Catalonia: 

prescription Self Audit 

Type of study: cross-

sectional study 

Condition: it is not 

focused on antibiotic 

prescribing 

[40] 
Prasad et al., 

2022 

Guiding Efficient, Effective, and 

Patient-Oriented Electrolyte 

Replacement in Critical Care: An 

Artificial Intelligence 

Reinforcement Learning 

Approach 

Type of study: 

retrospective study 

Condition: it is not 

focused on antibiotic 

prescribing 
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