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Supplementary File 1. Search Strategy 
Databases:  

 PubMed (NLM/NIH) 

 Embase (Clarivate) 

 CINAHL Plus with Full Text (EBSCOhost) 

Limits:  

 Years: 2013 – 2024  

 Language: English 

 Geographic: US + International 

 Publication Type: Peer-reviewed literature 

 
Table S-1. PubMed search strategy 

Set # Search # of results 

1 (physician*[tiab] OR doctor*[tiab] OR clinician*[tiab] OR "medical staff*"[tiab] OR "clinical 
staff*"[tiab] OR practitioner*[tiab] OR "physician nurse"[tiab:~1] OR hospitalist*[tiab] OR "shift 
to shift*"[tiab] OR "Physicians"[Mesh] OR "Patient Care Team"[Mesh:NoExp] OR "Medical 
Staff, Hospital"[Mesh])  

1,221,118
 
 
  

2 (handover*[tiab] OR "hand over*"[tiab] OR handoff*[tiab] OR "hand off*"[tiab] OR 
signout*[tiab] OR "sign out*"[tiab] OR "signover*"[tiab] OR "sign over*"[tiab] OR "shift 
report*"[tiab] OR "bedside report*"[tiab] OR "Patient Handoff"[Mesh]) 

6,486 

3 "patient safety"[tiab] OR safe*[ti] OR "patient harm*"[tiab] OR "Patient Safety"[Mesh] OR 
"Patient Harm"[Mesh]  

263,780  

4 checklist*[tiab] OR "check list*"[tiab] OR guideline*[tiab] OR intervention*[tiab] OR 
practice[tiab] OR practices[tiab] OR protocol*[tiab] OR policy[tiab] OR policies[tiab] OR 
path*[tiab] OR standard[tiab] OR standards[tiab] OR standardization[tiab] OR 
standardisation[tiab] OR "structured approach*"[tiab] OR tool*[tiab] OR "tool kit*"[tiab] OR 
"Communication Barriers"[Mesh:NoExp] OR "Checklist"[Mesh] OR "Practice Guidelines as 
Topic"[Mesh] OR "Practice Guideline"[pt] OR (IPASS*[tiab] NOT Iressa[tiab]) OR "I 
PASS*"[tiab] OR ICATCH*[tiab] OR SBAR*[tiab] OR ISBAR*[tiab] OR SHARQ[tiab] OR 
PATH[tiab] OR "handover algorithm"[tiab:~2] OR "handover algorithms"[tiab:~2] OR "hand 
over algorithm"[tiab:~2] OR "hand over algorithms"[tiab:~2] OR "handoff algorithm" [tiab:~2] 
OR "handoff algorithms"[tiab:~2] OR "hand off algorithm"[tiab:~2] OR "hand off 
algorithms"[tiab:~2] OR "Safer Sign Out"[tiab] 

8,721,274 

5 #1 AND #2 AND #3 AND #4 460 

6 Address[pt] OR Autobiography[pt] OR Bibliography[pt] OR Biography[pt] OR "Clinical Trial 
Protocol"[pt] OR "Clinical Trial, Veterinary"[pt] OR "Collected Work"[pt] OR Comment[pt] OR 
Congress[pt] OR "Consensus Development Conference"[pt] OR "Consensus Development 
Conference, NIH"[pt] OR Dataset[pt] OR Dictionary[pt] OR Directory[pt] OR "Duplicate 
Publication"[pt] OR Editorial[pt] OR "Electronic Supplementary Materials"[pt] OR 
"Equivalence Trial"[pt] OR "Expression of Concern"[pt] OR Festschrift[pt] OR "Historical 
Article"[pt] OR "Interactive Tutorial"[pt] OR Interview[pt] OR "Introductory Journal Article"[pt] 
OR Lecture[pt] OR "Legal Case"[pt] OR Legislation[pt] OR Letter[pt] OR News[pt] OR 
"Newspaper Article"[pt] OR "Observational Study, Veterinary"[pt] OR Overall[pt] OR "Patient 
Education Handout"[pt] OR "Periodical Index"[pt] OR "Personal Narrative"[pt] OR Portrait[pt] 
OR Preprint[pt] OR "Published Erratum"[pt] OR "Randomized Controlled Trial, 
Veterinary"[pt] OR "Retracted Publication"[pt] OR "Retraction of Publication"[pt] OR "Twin 
Study"[pt] OR "Video-Audio Media"[pt] OR Webcast[pt] OR Proceedings[ti] 

3,340,312 

7 #5 NOT #6 455 

8 #7 AND (2013/1/1:2024/12/31[pdat]) AND (english[Filter]) 353 
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9 "systematic review"[ti:~3] OR "systematic reviews"[ti:~3] OR ((systematic[tiab] OR 
scoping[tiab]) AND review[pt]) OR "systemic review*"[ti] OR "systematical review*"[ti] OR 
"meta analy*"[tiab] OR metaanaly*[tiab] OR metasynthes*[tiab] OR "meta synthes*"[tiab] OR 
((systematic[ti] OR scoping[ti] OR metanaly*[ti] OR metasynth*[ti] OR "meta analy*"[ti] OR 
"meta synth*"[ti] OR evidence[ti] OR Cochrane[ti] OR literature[ti]) AND (review*[ti] OR 
synthes*[ti] OR map[ti] OR mapping[ti])) OR "systematic review"[pt] OR "systematic 
review"[sb] OR meta-analysis[pt] OR "literature review"[ti:~2] OR "rapid review"[ti:~2] OR 
"umbrella review"[ti:~2] OR "evidence review*"[ti] OR "scoping review*"[ti] OR "literature 
scan*"[ti] OR "Systematic Reviews as Topic"[Mesh] OR "Meta-Analysis as Topic"[MeSH] OR 
"Review Literature as Topic"[MeSH] 

735,436  

10 #8 AND #9 18 

 

Table S-2. Embase search strategy (Limited to Embase records only, MEDLINE records excluded) 
Set # Search # of results 

1 (physician*:ti,ab OR doctor*:ti,ab OR clinician*:ti,ab OR 'medical staff*':ti,ab OR 'clinical 
staff*':ti,ab OR practitioner*:ti,ab OR 'physician NEAR/1 nurse':ti,ab OR hospitalist*:ti,ab OR 
'shift to shift*':ti,ab OR physician/exp OR 'patient care team'/de OR 'medical staff'/de) AND 
[embase]/lim 

1,713,743
 
 
  

2 (handover*:ti,ab OR 'hand over*':ti,ab OR handoff*:ti,ab OR 'hand off*':ti,ab OR signout*:ti,ab 
OR 'sign out*':ti,ab OR signover*:ti,ab OR 'sign over*':ti,ab OR 'shift report*':ti,ab OR 
'bedside report*':ti,ab OR 'clinical handover'/de) AND [embase]/lim 

8,694 

3 ('patient safety':ti,ab OR safe*:ti OR 'patient harm*':ti,ab OR 'patient safety'/exp OR 'patient 
harm'/exp) AND [embase]/lim 

417,135  

4 (checklist*:ti,ab OR 'check list*':ti,ab OR guideline*:ti,ab OR intervention*:ti,ab OR 
practice:ti,ab OR practices:ti,ab OR protocol*:ti,ab OR policy:ti,ab OR policies:ti,ab OR 
path*:ti,ab OR standard:ti,ab OR standards:ti,ab OR standardization:ti,ab OR 
standardisation:ti,ab OR 'structured approach*':ti,ab OR tool*:ti,ab OR 'tool kit*':ti,ab OR 
'communication barrier'/de OR 'checklist'/de OR 'practice guideline'/de OR ipass:ti,ab OR 'i 
pass*':ti,ab OR icatch*:ti,ab OR sbar*:ti,ab OR isbar*:ti,ab OR sharq:ti,ab OR path:ti,ab OR 
((handover* OR 'hand over*' OR handoff* OR 'hand off*') NEAR/2 algorithm*) OR 'safer sign 
out':ti,ab) AND [embase]/lim 

9,422,195 

5 #1 AND #2 AND #3 AND #4 746 

6 #1 AND #2 AND #3 AND #4 AND ([article]/lim OR [article in press]/lim OR [review]/lim) AND 
[english]/lim AND [2013-2024]/py 

174 

7 #1 AND #2 AND #3 AND #4 AND ([article]/lim OR [article in press]/lim OR [review]/lim) AND 
[english]/lim AND [2013-2024]/py AND ([cochrane review]/lim OR [systematic review]/lim OR 
[meta analysis]/lim) 

7 

 

Individual Model Searches  

Table S-3. I-PASS search strategy (06/12/24) 
Database Search Strategy # of 

Results 

PubMed ("IPASS"[tiab] OR "I PASS"[tiab]) AND ((2013/1/1:2024/12/31[pdat]) AND 
(english[Filter])) 

86 

Embase (ipass:ti,ab OR 'i pass':ti,ab) AND ([article]/lim OR [article in press]/lim OR [review]/lim) 
AND [english]/lim AND [embase]/lim AND [2013-2024]/py 

10 

Total # of de-duplicated results 96 

 

Table S-4. Other Models searches (07/05/23) 
Database Search Strategy # of 

Results 
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PubMed (iMIST[tiab] OR "iMIST-AMBO"[tiab] OR DeMIST[tiab] OR " TeamSTEPPS"[tiab] OR 
"Team STEPPS"[tiab] OR "Targeted Solutions Tool"[tiab]) AND 
(2013/1/1:2024/12/31[pdat]) AND (english[Filter]) 

51 

Embase (iMIST:ti,ab OR iMIST-AMBO:ti,ab OR DeMIST:ti,ab OR ' TeamSTEPPS':ti,ab OR 
'Team STEPPS':ti,ab OR 'Targeted Solutions Tool':ti,ab) 

27 

Total # of de-duplicated results 78 

 

Table A-5. Remaining Models Search (07/12/24) 
Database Search Strategy # of 

Results 

PubMed ("PSYCH"[tiab] OR "PSYCH-PASS"[tiab] OR "ABC"[tiab]) AND ("handoff*" OR 
"handover*"[tiab] OR "hand off*" OR "hand over*"[tiab]) AND 
(2013/1/1:2024/12/31[pdat]) AND (english[Filter]) 

6 

Embase (PSYCH:ti,ab OR PSYCH-PASS:ti,ab OR ABC:ti,ab) AND (handoff* OR handover*:ti,ab 
OR 'hand off*' OR 'hand over*':ti,ab) 

5 

Total # of de-duplicated results 4 
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Supplementary File 2. List of Excluded Studies Upon Full-Text 
Review 

Excluded Studies 

The reason for exclusion is noted at the end of the citation.  

1.  Study: new approach to handoffs slashes errors, preventable adverse events; other medical centers 

move to implement the protocol. ED Manag. 2015 Jan;27(1):6-8. PMID: 25564696. Design 

2.  Abraham J, Pfeifer E, Doering M, et al. Systematic Review of Intraoperative Anesthesia Handoffs 

and Handoff Tools. Anesth Analg. 2021 Jun 1;132(6):1563-75. doi: 10.1213/ane.0000000000005367. 

PMID: 34032660. Anesthesia handoffs 

3.  Agency for Healthcare Research and Quality. TeamSTEPPS Updates. Rockville, MD; February 

2024. https://www.ahrq.gov/teamstepps-program/updated/index.html. Accessed on June 4, 2024. Does 

not measure clinical safety outcome 

4.  Agency for Healthcare Research and Quality. Tool: Handoff. Rockville, MD; May 2023. 

https://www.ahrq.gov/teamstepps-program/curriculum/communication/tools/handoff.html. Accessed 

on June 4, 2024. Does not measure clinical safety outcome 

5.  Alimenti D, Buydos S, Cunliffe L, et al. Improving perceptions of patient safety through 

standardizing handoffs from the emergency department to the inpatient setting: a systematic review. J 

Am Assoc Nurse Pract. 2019 Jun 5;31(6):354-63. doi: 10.1097/jxx.0000000000000160. PMID: 

30829973. Between unit handoffs 

6.  Anderson J, Malone L, Shanahan K, et al. Nursing bedside clinical handover - an integrated review 

of issues and tools. J Clin Nurs. 2015 Mar;24(5-6):662-71. doi: 10.1111/jocn.12706. PMID: 25319724. 

SR outdated 

7.  Appelbaum R, Martin S, Tinkoff G, et al. Eastern association for the surgery of trauma - quality, 

patient safety, and outcomes committee - transitions of care: healthcare handoffs in trauma. Am J Surg. 

2021 Sep;222(3):521-8. doi: 10.1016/j.amjsurg.2021.01.034. PMID: 33558061. Between unit handoffs 

8.  Appelbaum RD, Puzio TJ, Bauman Z, et al. Handoffs and Transitions of Care: A Systematic 

Review, Meta-Analysis, and Practice Management Guideline from the Eastern Association for the 
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Surgery of Trauma. J Trauma Acute Care Surg. 2024 Feb 26. doi: 10.1097/ta.0000000000004285. 

PMID: 38407300. SR broadly focused 

9.  Bakon S, Wirihana L, Christensen M, et al. Nursing handovers: An integrative review of the 

different models and processes available. Int J Nurs Pract. 2017 Apr;23(2). doi: 10.1111/ijn.12520. 

PMID: 28176414. SR broadly focused 

10.  Becker's Clinical Leadership. 12 patient handoff communication tools to know. Clinical 

Leadership & Infection Control. June 29, 2016. Does not measure clinical safety outcome 

11.  Benjamin MF, Hargrave S, Nether K. Using the Targeted Solutions Tool® to Improve Emergency 

Department Handoffs in a Community Hospital. Jt Comm J Qual Patient Saf. 2016 Mar;42(3):107-18. 

doi: 10.1016/s1553-7250(16)42013-1. PMID: 26892699. Outpatient 

12.  Blazin LJ, Sitthi-Amorn J, Hoffman JM, et al. Improving Patient Handoffs and Transitions through 

Adaptation and Implementation of I-PASS Across Multiple Handoff Settings. Pediatr Qual Saf. 2020 
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Jul-Aug;5(4):e323. doi: 10.1097/pq9.0000000000000323. PMID: 32766496. Does not measure 

clinical safety outcomes 

13.  Boet S, Djokhdem H, Leir SA, et al. Association of intraoperative anaesthesia handovers with 

patient morbidity and mortality: a systematic review and meta-analysis. Br J Anaesth. 2020 

Oct;125(4):605-13. doi: 10.1016/j.bja.2020.05.062. PMID: 32682560. Anesthesia handoffs 

14.  Bowes MR, Santiago PN, Hepps JH, et al. Using I-PASS in Psychiatry Residency Transitions of 

Care. Acad Psychiatry. 2018 Aug;42(4):534-7. doi: 10.1007/s40596-017-0822-1. PMID: 29086242. 

Design 

15.  Boyd J, Wu G, Stelfox H. The Impact of Checklists on Inpatient Safety Outcomes: A Systematic 

Review of Randomized Controlled Trials. J Hosp Med. 2017 Aug;12(8):675-82. doi: 

10.12788/jhm.2788. PMID: 28786436. SR broadly focused 

16.  Bukoh MX, Siah CR. A systematic review on the structured handover interventions between 

nurses in improving patient safety outcomes. J Nurs Manag. 2020 Apr;28(3):744-55. doi: 

10.1111/jonm.12936. PMID: 31859377. SR narrowly focused 

17.  Caruso TJ, Su F, Wang E. Introduction of the EMR-integrated I-PASS ICU Handoff Tool. Pediatr 

Qual Saf. 2020 Jul-Aug;5(4):e334. doi: 10.1097/pq9.0000000000000334. PMID: 32766505. Design 

18.  Chladek MS, Doughty C, Patel B, et al. The Standardisation of handoffs in a large academic 

paediatric emergency department using I-PASS. BMJ Open Qual. 2021 Jul;10(3). doi: 10.1136/bmjoq-

2020-001254. PMID: 34244172. Does not measure clinical safety outcomes 

19.  Cho S, Lee JL, Kim KS, et al. Systematic Review of Quality Improvement Projects Related to 

Intershift Nursing Handover. J Nurs Care Qual. 2022 Jan-Mar 01;37(1):E8-e14. doi: 

10.1097/ncq.0000000000000576. PMID: 34231504. SR broadly focused 

20.  Clements K. High-reliability and the I-PASS communication tool. Nurs Manage. 2017 

Mar;48(3):12-3. doi: 10.1097/01.NUMA.0000512897.68425.e5. PMID: 28234760. Design 

21.  Cohen MD, Hilligoss PB. The published literature on handoffs in hospitals: deficiencies identified 

in an extensive review. Qual Saf Health Care. 2010 Dec;19(6):493-7. doi: 10.1136/qshc.2009.033480. 

PMID: 20378628. SR outdated 

22.  Devlin MK, Kozij NK, Kiss A, et al. Morning handover of on-call issues: opportunities for 

improvement. JAMA Intern Med. 2014 Sep;174(9):1479-85. doi: 10.1001/jamainternmed.2014.3033. 

PMID: 25047049. No intervention of interest 

23.  Dewar ZE, Yurkonis T, Attia M. Hand-off bundle implementation associated with decreased 

medical errors and preventable adverse events on an academic family medicine in-patient unit: A pre-
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post study. Medicine (Baltimore). 2019 Oct;98(40):e17459. doi: 10.1097/md.0000000000017459. 

PMID: 31577774. Duplicate 

24.  Downey LV, Zun L, Burke T. What constitutes a good hand offs in the emergency department: a 

patient's perspective. Int J Health Care Qual Assur. 2013;26(8):760-7. doi: 10.1108/ijhcqa-03-2012-

0028. PMID: 24422264. Does not measure clinical safety outcome 

25.  Farhan M, Brown R, Vincent C, et al. The ABC of handover: impact on shift handover in the 

emergency department. Emerg Med J. 2012 Dec;29(12):947-53. doi: 10.1136/emermed-2011-200201. 

PMID: 22205783. Does not measure clinical safety outcomes 

26.  Farhan M, Brown R, Woloshynowych M, et al. The ABC of handover: a qualitative study to 

develop a new tool for handover in the emergency department. Emerg Med J. 2012 Dec;29(12):941-6. 

doi: 10.1136/emermed-2011-200199. PMID: 22215174. Design 

27.  Feraco AM, Starmer AJ, Sectish TC, et al. Reliability of Verbal Handoff Assessment and Handoff 

Quality Before and After Implementation of a Resident Handoff Bundle. Acad Pediatr. 2016 

Aug;16(6):524-31. doi: 10.1016/j.acap.2016.04.002. PMID: 27090858. Does not measure clinical 

safety outcomes 

28.  Feraco AM, Starmer AJ, Sectish TC, et al. Reliability of Verbal Handoff Assessment and Handoff 

Quality Before and After Implementation of a Resident Handoff Bundle. Acad Pediatr. 2016 

Aug;16(6):524-31. doi: 10.1016/j.acap.2016.04.002. PMID: 27090858. Duplicate 

29.  Fitzgerald KM, Banerjee TR, Starmer AJ, et al. Effect of a Multispecialty Faculty Handoff 

Initiative on Safety Culture and Handoff Quality. Pediatr Qual Saf. 2022 Mar-Apr;7(2):e539. doi: 

10.1097/pq9.0000000000000539. PMID: 35369417. Does not measure clinical safety outcome 

30.  Franco Vega MC, Ait Aiss M, George M, et al. Enhancing implementation of the I-PASS Handoff 

Tool Using a Provider Handoff Task Force at a Comprehensive Cancer Center. Jt Comm J Qual Patient 
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Saf. 2024 Mar 8. doi: 10.1016/j.jcjq.2024.03.004. PMID: 38584053. Does not measure clinical safety 

outcome 

31.  Fryman C, Hamo C, Raghavan S, et al. A Quality Improvement Approach to Standardization and 

Sustainability of the Hand-off Process. BMJ Qual Improv Rep. 2017;6(1). doi: 

10.1136/bmjquality.u222156.w8291. PMID: 28469889. Does not measure clinical safety outcome 

32.  Hada A, Coyer F. Shift-to-shift nursing handover interventions associated with improved inpatient 

outcomes-Falls, pressure injuries and medication administration errors: An integrative review. Nurs 

Health Sci. 2021 Jun;23(2):337-51. doi: 10.1111/nhs.12825. PMID: 33665950. SR broadly focused 

33.  Holly C, Poletick EB. A systematic review on the transfer of information during nurse transitions 

in care. J Clin Nurs. 2013 Sep;23(17-18):2387-95. doi: 10.1111/jocn.12365. PMID: 23786673. SR 

outdated 

34.  Huth K, Hart F, Moreau K, et al. Real-World Implementation of a Standardized Handover Program 

(I-PASS) on a Pediatric Clinical Teaching Unit. Acad Pediatr. 2016 Aug;16(6):532-9. doi: 

10.1016/j.acap.2016.05.143. PMID: 27188521. Does not measure clinical safety outcomes 

35.  Iedema R, Ball C, Daly B, et al. Design and trial of a new ambulance-to-emergency department 

handover protocol: 'IMIST-AMBO'. BMJ Qual Saf. 2012 Aug;21(8):627-33. doi: 10.1136/bmjqs-2011-

000766. PMID: 22626739. Between unit handoffs 

36.  Jewell JA. Standardization of Inpatient Handoff Communication. Pediatrics. 2016 Nov;138(5). 

doi: 10.1542/peds.2016-2681. PMID: 27940799. Design 

37.  Jiang SY, Murphy A, Heitkemper EM, et al. Impact of an electronic handoff documentation tool on 

team shared mental models in pediatric critical care. J Biomed Inform. 2017 May;69:24-32. doi: 

10.1016/j.jbi.2017.03.004. PMID: 28286030. Does not measure clinical safety outcomes 

38.  Keebler JR, Lazzara EH, Patzer BS, et al. Meta-Analyses of the Effects of Standardized Handoff 

Protocols on Patient, Provider, and Organizational Outcomes. Hum Factors. 2016 Dec;58(8):1187-205. 

doi: 10.1177/0018720816672309. PMID: 27821676. Design 

39.  Lam KC, Mok TS. Comparison is beyond IPASS and OPTIMAL. Hong Kong Med J. 2014 

Jun;20(3):176-7. doi: 10.12809/hkmj144267. PMID: 24914076. No intervention of interest 

40.  Lazzara EH, Simonson RJ, Gisick LM, et al. Does standardisation improve post-operative 

anaesthesia handoffs? Meta-analyses on provider, patient, organisational, and handoff outcomes. 
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Ergonomics. 2022 Aug;65(8):1138-53. doi: 10.1080/00140139.2021.2020341. PMID: 35438045. 

Anesthesia handoffs 

41.  Li P, Ali S, Tang C, et al. Review of computerized physician handoff tools for improving the 

quality of patient care. Journal of Hospital Medicine. 2013;8(8):456-63. doi: 

https://doi.org/10.1002/jhm.1988. SR outdated 

42.  Mardis M, Davis J, Benningfield B, et al. Shift-to-Shift Handoff Effects on Patient Safety and 

Outcomes. Am J Med Qual. 2017 Jan/Feb;32(1):34-42. doi: 10.1177/1062860615612923. PMID: 

26518882. SR inconclusive results 

43.  Mariano MT, Brooks V, DiGiacomo M. PSYCH: A Mnemonic to Help Psychiatric Residents 

Decrease Patient Handoff Communication Errors. Jt Comm J Qual Patient Saf. 2016 Jul;42(7):316-20. 

doi: 10.1016/s1553-7250(16)42043-x. PMID: 27301835. Does not measure clinical safety outcomes 

44.  Mathias JM. Targeted solutions tool helps banish communication barriers during surgery. OR 

Manager. 2014 Jan;30(1):14-6. PMID: 24520680. Design 

45.  Merten H, van Galen LS, Wagner C. Safe handover. Bmj. 2017 Oct 9;359:j4328. doi: 

10.1136/bmj.j4328. PMID: 28993308. Design 

46.  Methangkool E, Tollinche L, Sparling J, et al. Communication: Is There a Standard Handover 

Technique to Transfer Patient Care? Int Anesthesiol Clin. 2019 Summer;57(3):35-47. doi: 

10.1097/aia.0000000000000241. PMID: 31577236. Design 

47.  Møller TP, Madsen MD, Fuhrmann L, et al. Postoperative handover: characteristics and 

considerations on improvement: a systematic review. Eur J Anaesthesiol. 2013 May;30(5):229-42. doi: 

10.1097/EJA.0b013e32835d8520. PMID: 23492933. Not a handoff of interest 

48.  Mueller SK, Yoon C, Schnipper JL. Association of a Web-Based Handoff Tool With Rates of 

Medical Errors. JAMA Intern Med. 2016 Sep 1;176(9):1400-2. doi: 

10.1001/jamainternmed.2016.4258. PMID: 27479693. Not a handoff of interest 

49.  Nanchal R, Aebly B, Graves G, et al. Controlled trial to improve resident sign-out in a medical 

intensive care unit. BMJ Qual Saf. 2017 Dec;26(12):987-92. doi: 10.1136/bmjqs-2017-006657. PMID: 

28784841. Not a handoff of interest 

50.  O'Toole JK, Calaman S, Anderson M, et al. Utilizing co-production to improve patient-

centeredness and engagement in healthcare delivery: Lessons from the Patient and Family-Centered I-
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PASS studies. J Hosp Med. 2023 Sep;18(9):848-52. doi: 10.1002/jhm.13055. PMID: 36717094. 

Design 

51.  O'Toole JK, Hepps J, Starmer AJ, et al. I-PASS Mentored Implementation Handoff Curriculum: 

Frontline Provider Training Materials. MedEdPORTAL. 2020;16:10912. doi: doi:10.15766/mep_2374-

8265.10912. Does not measure clinical safety outcome 

52.  O'Toole JK, Starmer AJ, Calaman S, et al. I-PASS Mentored Implementation Handoff Curriculum: 

Implementation Guide and Resources. MedEdPORTAL. 2018 Aug 3;14:10736. doi: 

10.15766/mep_2374-8265.10736. PMID: 30800936. Does not measure clinical safety outcome 

53.  O'Toole JK, Starmer AJ, Calaman S, et al. I-PASS Mentored Implementation Handoff Curriculum: 

Champion Training Materials. MedEdPORTAL. 2019 Jan 10;15:10794. doi: 10.15766/mep_2374-

8265.10794. PMID: 30800994. Does not measure clinical safety outcome 

54.  O'Toole JK, West DC, Starmer AJ, et al. Placing faculty development front and center in a 

multisite educational initiative: Lessons from the I-PASS handoff study. Academic Pediatrics. 

2014;14(3):221-4. doi: 10.1016/j.acap.2014.02.013. Does not measure clinical safety outcome 
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Supplementary File 3. Risk of Bias and Certainty of Evidence of 
Included Studies 

Table S-1. Risk of Bias for RCTs (Cochrane Risk of Bias) 

Author, Year Random Allocation 

Concealment 

Blinding 

Participants 

Blinding Outcome 

Assessment 

Selective 

Reporting 

Attrition 
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Low risk Low risk High risk Uncertain risk Low risk Low risk 
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[2] 

Uncertain 

risk 

Uncertain risk High risk Uncertain risk  Low risk  Low risk 

Tam, 2018 [3] Low risk Uncertain risk High risk  Low risk  Low risk Low risk 

Verholen, 2021 

[4] 

Low risk Uncertain risk Low risk Uncertain risk Low risk Low risk 

Table S-2. Risk of Bias in Pre-Post studies 
Author, 
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Were 

eligibility/selection 

criteria for the study 

population 

prespecified and 

clearly described? 

Was the 

sample size 

sufficiently 

large to 

provide 

confidence in 

the findings? 

Was the 

test/service/ 

intervention 

clearly described 

and delivered 

consistently 

across the study 

population? 

Were the outcome 

measures 

prespecified, 

clearly defined, 

valid, reliable, and 

assessed 

consistently across 

all study 

participants? 

Was the loss to 

follow-up after 

baseline 20% or 

less? Were 

those lost to 

follow-up 

accounted for 

in the analysis? 

Dewar, 

2019 [5] 

Yes Yes Yes Yes Yes 

Goldraij, 

2021 [6] 

Yes No Yes Yes Yes 

Kuzma, 

2023 [7] 

Khan, 

2018 [8] 

Yes Yes Yes Yes Yes 

Sonoda, 

2021 [9] 

Yes No Yes Yes Yes 

Starmer, 

2013 [10] 

Yes Yes Yes Yes Yes 

Starmer, 

2014 [11] 

Yes Yes Yes Yes Yes 

Starmer, 

2023 [12] 

Yes Yes Yes Yes Yes 

Stenquist, 

2022 [13] 

Yes Yes Yes Yes Yes 

Ting, 2017 

[14] 

Yes Yes Yes Yes Yes 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Qual Saf

 doi: 10.1136/bmjqs-2024-018385–11.:10 2025;BMJ Qual Saf, et al. McCarthy S



Table S-3. Certainty of Evidence 
 GRADE Domains   Other sources of evidence   
Finding Study 

Limitations 
Consistency Directness Precision  Mechanistic/Theor

etical Evidence 
Parallel Evidence Final 

Certainty 
of 
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Change in Certainty 
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other Supporting 
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IPASS for 
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handoffs 
reduces 
medical 
errors and 
adverse 
events 

Serious 
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Serious 
limitations 

No serious 
limitations 

No serious 
limitations  

 Supportive Supportive Moderate +1 
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