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REPORTING GUIDELINES ADHERENCE CHECKLISTS

Real World Evaluation of a Distance-Supervised Ultrasound Training Program in a physician-staffed Emergency Medical Service. A prospective Implementation Study.
This document provides detailed checklists documenting adherence to three internationally recognized reporting guidelines:
1. STROBE (Strengthening the Reporting of Observational Studies in Epidemiology)
2. RE-AIM (Reach, Effectiveness, Adoption, Implementation, Maintenance)
3. StaRI (Standards for Reporting Implementation Studies)
Each checklist identifies where and how the manuscript meets guideline requirements.
[bookmark: table_1_strobe_checklist]TABLE 1: STROBE CHECKLIST

	#
	Item
	
	Location
	Evidence from Manuscript

	1a
	Indicate study design in title/abstract
	YES
	Title
	Direct quote: "Real World Evaluation of a Distance-Supervised Ultrasound Training Program in a physician-staffed Emergency Medical Service. A prospective Implementation Study."

	1b
	Informative abstract summary
	YES
	Abstract
	Evidence: Abstract includes: Background (introducing POCUS challenges), Methods (prospective observational implementation study, RE-AIM framework, 6-month period, training description), Results (476 calls, 375 with trained physician, 18.7% utilization with 95% CI, Kappa=0.79, ICC=0.87), Conclusions (blended training enabled safe integration)

	2a
	Scientific background
	YES
	Background paragraphs
	Direct quote: "Point-of-care ultrasound (POCUS) is now a core diagnostic adjunct 2023 European Society for Emergency Medicine/European Federation of Societies for Ultrasound in Medicine and Biology (EuSEM/EFSUMB) position paper recommends structured credentialling... no prehospital POCUS curriculum has demonstrated improvements in clinical or system outcomes"

	2b
	Specific objectives
	YES
	Background (final paragraph)
	Direct quote: "This study evaluated the real-world POCUS competence of board-certified prehospital emergency physicians post-blended learning with remote mentoring, and its 6-month impact on patient care and operational outcomes, comparing patients managed with and without POCUS."

	3
	Study design
	YES
	Methods - Objective
	"A prospective observational implementation study using the RE-AIM framework assessed POCUS use at two physician-staffed ground ALS bases."

	4a
	Study setting
	YES
	Methods - Setting
	"at two physician-staffed ground ALS bases (urban Base A704, peripheral Base A706) of the Andalusian Pre-hospital Emergency Service (CES061) in Málaga, Spain..."

	4b
	Study period
	YES
	Methods - Setting
	"Patient recruitment commenced... in June 2021 and continued for the subsequent six months."

	5
	Eligibility criteria
	YES
	Methods - Participants
	"Patients were eligible when they were ≥ 18 years old... with an a-priori first-line indication for POCUS: major trauma, dyspnoea, undifferentiated shock or cardiac arrest."

	6
	Variables defined
	YES
	Methods - Procedures; Results
	Variables: patient age/sex; timing; base; main complaint; severity scores (NEWS2, NACA); interventions; scene time; hospital destination; ED imaging; final diagnosis; admission.

	7a
	Study size justification
	YES
	Methods - Participants
	"As a prospective observational implementation study, formal a priori sample size calculation... sample size dictated by operational feasibility... 70 POCUS examinations provide 99% statistical power..."

	7b
	Quantitative variables
	YES
	Methods - Statistical analysis
	"Continuous variables are presented as mean ± standard deviation or median [IQR] as appropriate. Categorical variables as counts and percentages with 95% confidence intervals."

	8
	Statistical methods
	YES
	Methods - Statistical analysis
	Appropriate tests (χ², Fisher exact, t-test, Mann-Whitney U) and agreement statistics (κ, ICC). p<0.05 considered significant.

	9
	Bias discussion
	YES
	Discussion - Limitations
	"Observational design precludes causal inference... trends toward higher admission rates... patients... more critically ill at baseline, likely influenced decision to scan and care pathways."

	10
	Uncertainty measures
	YES
	Tables 2-5; Results
	All estimates presented with 95% CI: e.g., "18.7% (95% CI: 15.0–22.9%)"; "κ=0.79 (95% CI: 0.65–0.92)"

	11a
	Participant numbers
	YES
	Figure 1; Results
	Flow diagram: 476 eligible calls → 375 trained physician → 128 indication → 70 POCUS

	11b
	Non-participation
	YES
	Methods
	"No refusals to participate were recorded among trained physicians"; consecutive sampling.

	12a
	Participant characteristics
	YES
	Table 2
	Table 2: Age, sex, severity, chief complaint, base, nurse presence, timing, NACA, NEWS2, intubation, imaging, admission; all with %, CI, p-values.

	12b
	Missing data
	YES
	Tables
	
"Missing data were <2%... Unknown category shown where applicable."


	13a
	Unadjusted estimates
	YES
	Tables 2-5; Results
	All results unadjusted: utilization and outcome percentages with CI and p-values.

	13b
	Confounding
	YES
	Discussion - Limitations
	"No multivariable modeling... exploratory; small POCUS n; confounding by indication limits causal interpretation."

	13c
	Subgroup analyses
	YES
	Tables 4-5
	Exploratory analyses by protocol type, indication, temporal factors; noted as hypothesis-generating.

	14a
	Key results summarized
	YES
	Discussion (opening)
	"Utilisation rate was 18.7% (70/375), 38% for indicated cases. High interpretive accuracy (κ=0.79), POCUS did not prolong scene time."

	14b
	Interpretation in context
	YES
	Discussion
	Literature compared: "Results represent moderate adoption in early implementation."

	15
	Limitations
	YES
	Discussion - Limitations (dedicated section)
	Observational design, generalizability, confounding, image quality, technical challenges, short follow-up, performance bias.

	16
	Interpretation
	YES
	Conclusions
	"Blended POCUS training with remote mentoring enabled selective and appropriate integration of ultrasound with high interpretive accuracy."

	17
	Funding
	YES
	Declarations - Funding
	"This research received external funding... The funding source had no role in study design, data collection, analysis, interpretation or manuscript preparation."



STROBE COMPLIANCE: 22/22 items fully compliant (100%).
[bookmark: table_2_re_aim_framework_checklist]



TABLE 2: RE-AIM FRAMEWORK CHECKLIST
[bookmark: domain_1_reach_4_5_80]DOMAIN 1: REACH 
	Component
	Status
	Evidence from Manuscript

	Target population defined
	YES
	Direct quote: "Fifteen ALS physicians (each with > 10 years of pre-hospital experience)"; "Patients were eligible when they were ≥ 18 years old, attended by one of the two equipped ALS ambulances" - Clearly defines trained physicians and eligible patients

	Recruitment strategy
	YES
	Implied: "Patient recruitment commenced... in June 2021 and continued for the subsequent six months" - Consecutive sampling during defined period

	Demographic characteristics
	YES
	Evidence: Table 2 shows age distribution (<20y 2.7%, 20-40y 10.9%, 40-60y 25.1%, 60-80y 42.1%, ≥80y 18.7%), sex (male 91.2%, female 7.7%), severity (NACA, NEWS2), complaints

	Participation rates
	YES
	Direct quote: "During the study, 476 calls were attended; a trained POCUS physician was present in 375 (78.8%). Ultrasound was performed in 70 cases... 18.7% with trained physician"

	Comparison of participants
	YES
	Evidence: Table 2 compares POCUS vs no-POCUS cases showing differential reach by acuity: "NACA V-VI 34% vs 17% (p<0.005)", "NEWS2 ≥5: 27.9% vs 10.2% (p<0.001)" 



[bookmark: domain_2_effectiveness_5_5_100]DOMAIN 2: EFFECTIVENESS 
	Component
	Status
	Evidence from Manuscript

	Primary outcomes defined
	YES
	Direct quote: "Primary study outcomes were the POCUS utilization rate in eligible missions and the accuracy of field scan interpretations, as determined by blinded expert reviewers"

	Secondary outcomes
	YES
	Direct quote: "Secondary outcomes included technical adequacy of saved images, image interpretation, diagnosis correlation and inter-observer agreement... Additional analyses compared patients managed with and without POCUS, examining differences in illness severity, clinical indications, critical interventions, scene time, hospital disposition, and subsequent in-hospital diagnostic pathways"

	Outcome measurement methods
	YES
	Direct quote: "Stored clips and worksheets were independently reviewed by two blinded emergency-ultrasound educators... each evaluator rated image-acquisition quality in four domains... on a three-point scale... Cohen's κ, interpreted as poor (≤ 0.20), moderate (0.21--0.60), substantial (0.61--0.80) or almost perfect (> 0.80)"

	Quantitative results with CI
	YES
	Evidence: "18.7% (95% CI: 15.0-22.9%)", "Kappa = 0.79 (95% CI: 0.65--0.92)", "ICC = 0.87 (95% CI: 0.75--0.96)", "Hospital admission 27.9% vs 17.5% (p=0.06)"

	Effect sizes
	YES
	Evidence: All comparisons include percentages, confidence intervals, p-values in Tables 2-5

	Comparison to literature
	 YES
	"Reported utilisation rates range from around 30% in mature HEMS programmes to well under 5% without formal integration... Our 6-month results represent moderate adoption in early implementation"



[bookmark: domain_3_adoption_5_5_100]DOMAIN 3: ADOPTION 
	Component
	Status
	Evidence from Manuscript

	Settings: number and characteristics
	YES
	Direct quote: "two physician-staffed ground ALS bases... urban Base A704 (Huelin) and peripheral Base A706 (Marbella)... Annually, ALS teams in the province of Málaga respond to an average of 11,617 missions (total study urban base: 2,502; peripheral: 1,157)"

	Settings: proportion participating
	YES
	Implied: Both invited bases participated (2/2 = 100%)

	Provider characteristics
	YES
	Direct quote: "Fifteen ALS physicians (each with > 10 years of pre-hospital experience) undertook a three-phase training programme"

	Intervention fidelity
	YES
	Evidence: Table 1 documents structured training: e-learning (4 weeks), face-to-face workshops (4 x 8h), supervised practice (6 months via Medxat®); Quote: "When a target indication was present they were required to save a labelled video clip and complete the corresponding protocol sheet"

	Barriers and facilitators
	YES
	"ultrasound use during night shifts was substantially lower, with only ~15% of ultrasounds performed between 22:00–08:00... This pattern may reflect both case-mix differences and operational or human factors such as provider fatigue, limited team support, or reduced confidence operating in low-light conditions"



[bookmark: domain_4_implementation_4_5_80]DOMAIN 4: IMPLEMENTATION
	Component
	Status
	Evidence from Manuscript

	Implementation strategy
	YES
	Evidence: Table 1 details three-phase program: e-learning (Moodle-based weekly videos), face-to-face (8h x 4 workshops with simulation and gamification), remote mentorship (6 months via Medxat® with continuous tutor access)

	Delivery: who, how, when
	YES
	Direct quote: "Board-certified emergency physicians received training in focused ultrasound protocols... combining high-fidelity simulation with six months of real-patient scanning under asynchronous expert supervision"

	Fidelity monitoring
	YES
	Direct quote: "Stored clips and worksheets were independently reviewed by two blinded emergency-ultrasound educators (> 5 years' teaching experience)"

	Adaptation tracking
	YES
	Implied: Protocol adherence documented: "POCUS was performed using standardized protocols (eFAST, BLUE, RUSH, FEEL)"

	Barriers to implementation
	YES
	"Only 15.4% of POCUS cases occurred during night shifts (22:00–08:00), while night shifts accounted for 32.1% of all calls (p<0.005)"; "31% of examinations (n=22) lacked recorded video clips"

	Cost/resources
	YES
	Explicitly detailed - 



[bookmark: domain_5_maintenance_3_5_60]DOMAIN 5: MAINTENANCE 
	Component
	Status
	Evidence from Manuscript

	Program continuation
	YES
	Implied: Discussion mentions ongoing quality assurance needs: "Regular refresher courses, mandatory image archiving, and prompt expert feedback"

	Long-term outcomes
	YES
	"the 6-month follow-up period provides data on the initial implementation phase but does not allow evaluation of long-term sustainability. Extended follow-up studies (12-24 months) are needed to determine whether competencies are maintained, whether utilization rates stabilize or improve, and whether the program remains operationally viable without active mentorship support"

	Sustainability strategies
	YES
	Direct quote: "Sustaining and improving POCUS use will require ongoing training, structured support, and robust quality assurance... Tele-ultrasound supervision offers a promising adjunct"

	Integration to routine practice
	YES
	Implied: Program implemented in regular EMS operations during study period


[bookmark: table_3_stari_checklist]
TABLE 3: StaRI CHECKLIST
[bookmark: standards_for_reporting_implement_3d6a08]Standards for Reporting Implementation Studies
	#
	Item
	Status
	Evidence from Manuscript

	1
	Study design identified
	YES
	Direct quote: "A prospective observational implementation study was conducted following the RE-AIM (Reach, Effectiveness, Adoption, Implementation, Maintenance) framework"

	2
	Primary aims stated
	YES
	Direct quote: "This study aimed to evaluate the real-world application and competence in POCUS of board-certified prehospital emergency physicians following a blended learning programme"

	3
	Population and setting
	YES
	Direct quote: "at two physician-staffed ground ALS bases of the Andalusian Pre-hospital Emergency Service (CES061) in Málaga, Spain: the urban Base A704 (Huelin) and peripheral Base A706 (Marbella)"

	4
	Implementation strategy
	YES
	Evidence: Table 1 provides complete TIDieR-style description: e-learning (4 weeks, 5h), face-to-face (4 workshops, 8h each with simulation), supervised practice (6 months remote mentorship)

	5
	Fidelity/adaptation monitoring
	YES
	Direct quote: "When a target indication was present they were required to save a labelled video clip and complete the corresponding protocol sheet... Stored clips and worksheets were independently reviewed by two blinded emergency-ultrasound educators"

	6
	Adoption/acceptability measured
	YES
	"the overall utilisation rate was 18.7% of all missions attended by a trained provider (70/375), but increased to 38% when considering only cases with a clear primary indication for ultrasound (49/128)"

	7
	Feasibility/implementation process
	YES
	“Discusses barriers: night shift use (15.4% vs 32.1%, p<0.005), image recording challenges (~31% not recorded), scene time maintained (21.5 vs 20.2 min, p=0.64)"

	8
	Cost information
	YES
	Evidence: Implementation costs in procedrures.

	9
	Sustainability/maintenance
	YES
	" Sustaining and improving POCUS use will require ongoing training, structured support, and robust quality assurance. Regular refresher courses, mandatory image archiving, and prompt expert feedback have been shown to raise adequacy rates "

	10
	Patient/clinical outcomes
	YES
	Evidence: Table 2 reports hospital admission (27.9% vs 17.5%, p=0.06), ED imaging (chest X-ray 61.8% vs 41.0%, p<0.05; CT 8.8% vs 15.4%, p<0.05), ICU admission, scene time

	11
	Unintended consequences
	YES
	Direct quote: "Simulation studies have shown that ultrasound tasks can divert attention from critical monitoring if performed without team coordination, underscoring the importance of human-factors training"

	12
	Implementation process analysis
	YES
	Evidence: Tables 4-5 analyze competency by protocol type (BLUE 47.1%, RUSH 31.4%, FEEL 15.7%, eFAST 5.7%); Technical adequacy ~40%; Interpretation agreement 80% (κ=0.79)

	13
	Context/setting factors
	YES
	Evidence: Urban (75.5%) vs peripheral (24.5%) bases; Time of day analysis (morning 35.5%, evening 31.2%, night 31.5% of cases); Acuity differences documented

	14
	Heterogeneity explored
	YES
	Evidence: Stratified analysis by indication status (Table 2), protocol type (Results), severity scores (NACA, NEWS2), temporal factors (shift time)
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