

	Table 1. Summary of included studies

	Author, year Country
	Study design, clinical/sim(Single or multicenter)
	Population (n)
	Team characteristic studied
	Comparator
	Outcome 
	Key findings

	A) LEADER-SHIP CHARACTERISTICS

	Adams(2), 2005 USA
	Clinical, before-after
(Single center)

	Adult IHCA
(n=658)
	Team leader profession (EM resident vs hospitalist vs other HCP)
	Codes led by EM residents vs hospitalists vs others
	ROSC; survival to discharge; process times; ACLS compliance
	No clear differences in ROSC or survival between EM residents, hospitalists and other leaders.

	Aubrey(3), 2001
UK
	Clinical, cohort
(Single center)

	Preterm neonates at birth
(n=245)
	Profession of resuscitation leader (advanced neonatal nurse practitioner vs medical staff)
	ANNP-led (n=76) vs physician-led (n=169) resuscitations
	Technical performance; time to intubation; temperature; surfactant timing; neonatal outcomes
	ANNPs performed procedures at least as effectively as junior medical staff, with faster intubation and fewer hypothermic admissions; major neonatal outcomes were similar.

	Bolandparvaz(4), 2015
Iran
	Clinical, cross-sectional
(Single center)

	Mixed adult/pediatric IHCA
(n=600)
	Team leader educational level (specialist vs resident vs intern vs technician vs ward staff)
	Codes led by different leader qualification levels
	ROSC; discharge rate
	Higher ROSC when codes were led by specialists (anesthesiologists/ pediatricians) vs ward staff; discharge survival low with limited between-group differences.

	Chalkias(5), 2013
Greece
	Clinical, observational
(Single center)

	Adult IHCA
(n=96)
	Presence of ACLS/BLS-certified responders
	Certified vs non-certified responders
	Sustained ROSC; survival to discharge
	All arrests with certified responders achieved ROSC vs very low ROSC without certification; long-term survival is difficult to assess due to transfers.

	Cooper(6), 1999
England
	Clinical, observational
(Single center)

	Adult IHCA
(n=20)
	Leader behavior (initiating structure vs not; hands-on vs hands-off; experience; ALS training)
	Leaders with vs without structuring behavior; hands-on vs hands-off; more vs less experienced
	Leadership ratings; team dynamics; task performance
	Leaders who “initiated structure” and adopted “hands-off “approach received higher leadership ratings and had better task performance; recent resuscitation experience or ALS training alone did not guarantee effective leadership.

	Hejjaji(7), 2021
USA
	Clinical, registry-based
(Multicenter; GWTG-R)
	Adult IHCA
(n=44477)
	Usual team leader type at hospital level (attending vs trainee vs non-physician)
	Hospitals where codes are typically led by attendings vs trainees vs non-physicians
	Risk-standardized survival; ROSC; favorable neurological survival
	No significant differences in risk-adjusted survival, ROSC or neurological outcome between hospital leader-type categories.

	Lee(8), 2021
USA
	Clinical, cohort
(Single center)

	Adult IHCA
(n=885)
	Addition of resuscitation resident (RR) to arrest response
	IHCA with vs without(n=794) RR involvement (n=91)
	30-day mortality; targeted temperature management (TTM) provision
	RR involvement was not associated with significant differences in 30-day mortality; some care-process differences (e.g. TTM) were observed.

	Mann(9), 1996
UK
	Clinical, observational
(Single center)

	Adult CA in A&E resuscitation room
(n=101)
	Different team structures: ED resuscitation team vs hospital cardiac arrest team
	ED team (ALS-trained senior leaders, more nurses; n=69) vs hospital CAT (junior leaders, fewer nurses; n=32)
	Time to shocks/drugs; staffing; ROSC; survival to discharge
	ED teams delivered faster defibrillation and adrenaline and had higher ROSC; survival to discharge remained low with limited between-group differences.

	Maya-Enero(10), 2018
Spain
	Clinical, observational
(Single center)

	Preterm neonates <32 weeks
(n=50)
	Resuscitator profession (staff neonatologist vs on-call pediatrician)
	Neonatologist-led vs pediatrician-led resuscitations
	Algorithm adherence across resuscitation steps
	Both groups showed overall poor adherence to the neonatal algorithm; differences between leader types were limited and required cautious interpretation for IHCA.

	Meier(11), 2019
USA
	Clinical, cohort
(Multicenter)

	Adult IHCA
(n=1082)
	Team leader gender (female vs male physician)
	Female (n=327) vs male (n=755) physician code leaders
	ROSC; survival to discharge; CPR quality metrics
	Female physician leaders were associated with higher ROSC and survival to discharge; measured CPR quality metrics were similar by gender.

	Romig(12), 2017
USA
	Clinical, before- after
(Single center)

	Adult IHCA and RRT events

	Addition of attending intensivist as designated team leader
	Pre-implementation teams vs teams with central intensivist leader
	Sustained ROSC; documentation completeness
	Sustained ROSC outside ICU approached ICU levels; documentation completeness and consistency improved substantially.

	Seidelin(13), 1993
UK
	Clinical, historical cohort
(Single center)
	Adult IHCA
(n=304)
	Structured CPR/leadership training for junior house officers
	Post-training cohort (n=83) vs historical untrained cohort (n=221)
	Survival to discharge; immediate and 24-h survival
	Structured CPR courses for junior doctors slightly improved initial survival but did not change survival to discharge.

	Sharma(14), 2019
Canada
	Clinical, cohort
(Single center)

	Adult IHCA in catheterization laboratory
(n=63)

	CPR leader specialty (cardiologist vs critical care specialist)
	CCU-led (n=44) vs ICU-led (n=19) arrest teams
	Cath-lab survival; length of stay; 1-year survival; neurological outcome
	Higher immediate survival in the cardiology-led period; no clear differences in 1-year survival or neurological outcome.

	Wittig(15), 2024
Denmark
	Clinical, observational
(Multicenter)
	Adult IHCA
(n=157)
	Team leader recent simulation training (<6 months) and clinical experience (≥4 years)
	Leaders with recent sim training and/or ≥4 years’ experience vs others
	Longest pause duration; chest compression fraction; compression rate
	Recent simulation training was associated with shorter longest pause and slightly higher CCF; years of experience alone were not clearly associated with CPR quality.

	Yeung(16), 2012
UK
	Simulation, observational
(Single center)


	Adult simulated IHCA (40 simulations)
	Leadership skill level (higher vs lower leadership behavior scores)
	Teams led by high vs low leadership-score leaders
	Technical performance; pre-shock pause; hands-off ratio; time to first shock; basic CPR metrics
	Higher leadership scores were associated with better technical performance and shorter pre-shock pauses/hands-off time/time to first shock; basic rate/depth metrics were less affected.

	Yilmaz(17), 2024
Turkey
	Clinical, observational
(Single center)

	Mixed in-hospital emergency calls (incl. IHCA)
(n=1056)
	Team leader specialty (emergency physician vs other specialists)
	Emergency physician (n=569 vs other specialists as HoMET leaders (n=496)
	Arrival time; intervention time for all calls
	Emergency physician–led teams arrived slightly faster and had modestly shorter intervention times; IHCA-specific outcomes could not be separated from non-arrest calls (likely exclusion).



	B) TEAM COMPOSITION (SIZE, DEDICATED TEAMS, TELE-MEDICINE)

	Abu Fraiha(18), 2024
Israel
	Clinical, cohort
(Single center)

	Adult IHCA on internal medicine wards
(n=360)
	Dedicated three-person ACLS-certified CPR team vs ward staff with ACLS but ad-hoc roles
	Dedicated CPR team vs ward team
	ROSC; survival to discharge; 24-h survival; 30-day survival; neurological outcome
	Dedicated CPR team was associated with higher ROSC and higher survival to discharge; differences in 24- and 30-day survival were smaller; neurological outcomes were similar.

	Burtscher(19), 2018
Switzerland
	Simulation, quasi-experimental
(Single center)

	Pediatric simulated resuscitation (n=16)
	Team experience level (expert vs novice teams)
	Expert (n=8) vs novice (n=8) three-person teams
	Time spent “talking to the room”; coordination patterns
	Expert teams used more action-related and information “talking to the room” and showed more implicit coordination; 

	Butler(20), 2019
USA
	Simulation, RCT
(Single center)

	Pediatric simulated resuscitation (n=20)
	Remote telemedicine senior physician as team leader vs in-room leader
	Tele-present leader vs both physicians in the room
	Teamwork (STAT); workload (NASA-TLX); time to defibrillation
	Overall teamwork was similar; telemedicine increased perceived workload but did not clearly worsen performance; time to defibrillation tended to be shorter with tele-leadership but without robust statistical significance.

	Dukes(21), 2019
USA
	Clinical, qualitative
(multicenter; 9 hospitals)
	RRT members and leaders
	Structural and cultural features of RRTs in top- vs non-top-performing hospitals
	Top-performing vs lower-performing hospitals (risk-adjusted IHCA survival)
	Qualitative domains: team design; surveillance; nurse empowerment; collaboration
	Top-performing hospitals used dedicated, experienced RRTs with proactive surveillance, strong nurse empowerment and collaborative culture; lower performers relied on less dedicated teams and more “takeover” of care.

	Haschemi(22), 2021
Germany
	Clinical, cohort (time-period)
(Single center)
	Adult IHCA on medical/neurology wards
(n=412)
	Dedicated ICU-led “stay-and-treat” team vs variable ward “load-and-go” team
	Dedicated ICU team with fixed tasks (n=184) vs ward teams transferring to ICU (n=228)
	Survival to discharge; ROSC; time to ROSC; neurological outcome
	No significant differences in ROSC, discharge survival or neurological outcome between the dedicated ICU team and variable ward team approach.

	Leary(23), 2016
USA
	Clinical, before–after
(Single center)
	Adult non-ICU IHCA (n=54)

	Bundle: physician–nurse leadership dyad + visual role identifiers + “role check”
	Usual care without formal dyad/roles (n=20) vs bundled intervention (n=34)
	Number of providers present (overcrowding); perceived communication and leadership
	The bundle reduced total providers at pulse checks and decreased unnecessary “others” in the room; perceived communication and leadership remained high; nurse leader identification became more consistent.

	Mathew(24), 2022
India
	Clinical, observational
(Single center)
	Adult IHCA in ED
(n=55)
	Team size and number of compressors vs chest compression fraction
	Variation in team size and number of individuals giving compressions
	Chest compression fraction; correlations with team size and compressors
	Larger team size and more different compressors were associated with lower chest compression fraction (mean CCF ~72%).

	Oh(25), 2017
South Korea
	Clinical, cohort
(Single center)
	Mixed adult/ pediatric IHCA (n=1145)
	Three predefined team models: resident-led; rapid response team (intensivist-led); ED-led teams
	Resident team (n=444) vs RRT (n=431) vs ED team (n=270)
	ROSC; 10- and 30-day survival; live discharge
	RRTs achieved higher ROSC and better 10-day survival than resident teams; 30-day survival and discharge rates were similar; ED group included some OHCA.

	Pallas(26), 2021
Australia
	Simulation, RCT
(Two centers)
	Adult simulated IHCA
(20 scenarios)
	Addition of a dedicated nursing team leader (NTL) alongside medical leader
	Standard team (no nursing leader) vs team with NTL
	Cognitive load (NASA-TLX) for medical and nursing leaders; time-critical CPR goals; qualitative themes
	Nursing team leader role reduced medical leader cognitive load and improved time to defibrillation, compression fraction and correction of poor compressions; qualitative data highlighted collaborative leadership and nurse empowerment.

	Peltan(27), 2022
USA
	Simulation, RCT
Multicenter (7hospitals)
	Adult simulated IHCA
(n=71 cases)
	Addition of remote tele-intensivist to ad hoc ward teams
	Live tele-intensivist (n=36) vs static “silent physician” image (n=35)
	No-flow fraction; protocol adherence; time to defibrillation/epinephrine; TEAM scores; stress
	Tele-intensivist support improved correct identification of arrest etiology and some protocol adherence elements but did not change no-flow fraction or teamwork scores; stress levels were similar.

	Picard(28), 2022
Canada
	Clinical QI
(Single center)
	Adult IHCA
(n=50)
	Use of handheld feedback device and backboard; association with team size
	Codes with vs without feedback/backboard; different team sizes
	Compression quality; flow fraction; team size; perceived leadership/roles
	Feedback devices and backboards improved compression quality; team size (mostly 4–7 staff) was not clearly associated with quality; self-reported leadership clarity and role assignment were high.

	Roitsch(29), 2021
USA
	Simulation
(Single center)
	Neonatal resuscita-tion including arrest scenario
	Team size (2 vs 3 team members) and use of decision support tool (DST)
	Teams of 2 vs 3; DST vs memory
	Workload (NASA-TLX)
	Two-member teams reported higher workload than three-member teams in arrest scenarios; DST did not meaningfully change workload.

	C) ROLE ALLOCATION (DEFINED ROLES, TIMEKEEPERS, BADGES, ETC)

	Crowley(30), 2020
USA
	Clinical, before–after
(Single center)
	Adult IHCA
(n=26)
	Assignment of two specific timekeeper roles (rhythm check and epinephrine timing)
	Standard practice without designated time keepers (n=13) vs two assigned timekeeper roles (n=13)
	Deviations from ACLS timing (rhythm/epinephrine); ROSC; provider perceptions
	Timekeeper roles significantly reduced deviations from ACLS timing for rhythm checks and epinephrine; differences in ROSC were not definitive; providers perceived better organization.

	DeGroot(31), 2023
USA
	Clinical, quasi-experimental
(Single center)
	Adult IHCA in ED (n=64)

	Color-coded nurse role-delineation badges (defibrillation; medications; documentation)
	Usual ad-hoc RN roles (n=47) vs role-badge system (n=17)
	Nurse teamwork (MHPTS); time to medications/defibrillation; ROSC
	Role-badge intervention improved perceived teamwork and role clarity; effects on time to medication/defibrillation and ROSC were small and limited by sample size.

	Draper(32), 2008
USA
	Clinical, cohort
(Single center)

	Adult IHCA
(n=74)
	Presence of pharmacist as team member (drug preparation/recommendation)
	Codes with pharmacist present vs absent
	ACLS guideline compliance; reasons for non-compliance; survival to discharge
	Pharmacist presence was associated with higher ACLS medication compliance and fewer drug-related deviations; survival to discharge appeared higher but numbers were small.

	Hashemipour(33), 2013
USA
	Clinical, before–after
(Single center)

	Adult IHCA
(n=86)
	Institutional training and credentialing for pharmacists on code team
	Pre-implementation (no pharmacist) (n=54) vs post-implementation (trained pharmacist present) (n=32)
	ACLS compliance; staff perceptions of competence; teamwork
	ACLS medication compliance improved numerically after pharmacist integration; staff reported greater confidence and perceived benefit; statistical significance was borderline.

	Heavner(34), 2018
USA
	Clinical, before–after
(Single center)

	Adult IHCA on wards
(n=80)
	Pharmacist integrated as documenter and medication consultant
	Pre-intervention documentation by nurses/others (n=26) vs pharmacist documenters (n=54)
	Documentation completeness; ACLS compliance; ROSC
	Pharmacist documenters substantially improved documentation completeness and ACLS compliance; some improvement in initial survival on weekdays, overall ROSC similar.

	McAllister(35), 2017
USA
	Clinical, cohort
(Single center)

	Adult IHCA in ED
(n=72)
	ED pharmacist participation in resuscitation team
	IHCA with (n=21) vs without ED pharmacist present (n=51)
	Medication and defibrillation compliance; composite ACLS compliance; survival to admission/discharge
	Pharmacist presence improved medication and composite ACLS compliance and increased survival to hospital admission; survival to discharge remained low and not significantly different.

	Neveln(36), 2023
USA
	Simulation, RCT
(Single center)

	Neonatal resuscitation (complex scenarios)
(n=64)
	Presence of recorder/time coach and/or additional hands-on HCP
	Teams with vs without recorder; with vs without extra hands-on HCP
	Cumulative time error; time to epinephrine; NRPE score; workload
	Having a recorder/time coach substantially reduced cumulative time error; adding an extra hands-on HCP had little impact on timing; workload differences were modest.

	Kanan Loganathan(37), 2024
UK
	Simulation,
RCT
(Single center)

	Neonatal resuscita-tion
(6 simulations)
	Dedicated leader vs airway-operator leader
	Dedicated leader vs dual-role leader
	NRPE score; BAT score; workload
	Eye tracking performance similar, workload higher without a dedicated leader; teams generally preferred explicit leader role.

	Prince(38), 2014
USA
	Mixed real + in-situ simulations 
(Single center)
	Adult IHCA (n=60) + simulations (n=23)
	Comprehensive team restructure (fixed roles/positions; lanyards; mock codes)
	Pre-restructure ad-hoc team vs restructured 13–14 member team
	Time to defibrillation (real VF cases)
	Over several years, time to defibrillation decreased numerically after team restructure and ongoing mock codes; statistical comparisons were limited by sample size.

	ACLS = Advanced Cardiac Life Support; A&E = Accident and Emergency; ALS (Adult Life Support); ANNP = Advanced Neonatal Nurse Practitioner; BAT = Behavioral Assessment Tool; BLS = Basic Life Support; CA = Cardiac Arrest; CCF = Chest Compression Fraction; CCU = Coronary Care Unit; CPR = Cardiopulmonary Resuscitation; DST = Decision Support Tool; ED = Emergency Department; EM = Emergency Medicine; GWTG-R = Get With The Guidelines–Resuscitation Registry; HCP = Healthcare Professional; HoMET = Hospital Medical Emergency Team; ICU = Intensive Care Unit; IHCA = In-Hospital Cardiac Arrest; MHPTS = Mayo High Performance Teamwork Scale; NASA-TLX = NASA Task Load Index; NRPE = Neonatal Resuscitation Performance Evaluation; NTL: nursing team leader; OHCA = Out-of-Hospital Cardiac Arrest; QI = Quality Improvement; RR: resuscitation residence RCT = Randomized Controlled Trial; ROSC = Return of Spontaneous Circulation; RRT = Rapid Response Team; STAT = Simulation Team Assessment Tool; TEAM = Team Emergency Assessment Measure; TTM = Targeted Temperature Management






