Appendix III - Detailed summary of the characteristics of the included studies

Study 1 - The Effect of a Non-Invasive Positive Pressure Ventilation Simulation Program on General Ward Nurses’ Knowledge and Self-Efficacy
	Studies included

	Author, country
	- Kim, Seo, Jung & Kim
- Korea

	Study design
	Randomized controlled trial

	Year of publication
	2021

	Number of studies per design
	1

	Strategies of the include studies - review question 1 What training programs exist to train healthcare professionals in the application of NIV?

	Training program (name/description) 
	Simulation-based NIV training program

	Target professionals
	Nurses

	Context/setting
	Hospital setting (clinical training environment)

	Country/region
	South Korea

	Duration/format
	Simulation-based intervention with pre/post evaluation; structured training sessions (details on duration limited)

	Strategies of the include studies - review question 2  What are the structural components that make up the training programs for healthcare professionals in the application of NIV?

	Structural component (e.g., modality, workload, assessment, certification, resources)
	Experimental design; assessment structure; controlled intervention

	Description / Details
	Randomized controlled design with experimental and control group; pre- and post-intervention assessment of knowledge and self-efficacy; structured training intervention delivered to experimental group

	Programs where identified
	Simulation training program

	Strategies of the include studies review question 3  What clinical content and interventions comprise training programs for healthcare professionals in the application of NIV?

	Clinical topic / Intervention (e.g., indications/contraindications, parameter adjustment, interfaces, monitoring, complications)
	NIV application; patient care; ventilatory management; patient experience

	Description /Approach in the program
	Training included application of NIV in clinical scenarios, patient management, and understanding patient discomfort and clinical needs

	Strategies of the include studies - review question 4  What teaching strategies comprise training programs for healthcare professionals in the application of NIV?

	Pedagogical strategy (e.g., lecture, clinical simulation, e-learning, blended learning, bedside teaching)
	Simulation-based learning; experiential learning; scenario-based training

	Application (frequency, duration, resources)
	High-fidelity simulation scenarios; experiential learning; debriefing; comparison with control group receiving standard training

	Strategies of the include studies - review question 5  What are the gains and benefits of training programs for healthcare professionals in the application of NIV?

	Benefit / Outcome (e.g., knowledge, practical skills, confidence, NIV adherence, time to initiation, adverse events, patient outcomes)
	Knowledge; self-efficacy; perceived competence

	Indicator / Measure used
	Knowledge test; self-efficacy scale

	Findings (summary)
	Significant improvement in knowledge (91.53 vs 79.14; p=0.029) and self-efficacy (123.73 vs 110.00; p=0.026) in intervention group

	General notes (limitations, gaps, recommendations)

	Also qualitative findings: improved understanding of patient experience and clinical decision-making











Study 2 - Implementation of extended possibility for CPAP in general wards: A quality inter-professional intervention project
	Studies included

	Author, country
	- Klausen, Gamst & Jensen
- Denmark

	Study design
		Interventional study (quality improvement / before–after study)




	Year of publication
	2021

	Number of studies per design
	1

	Strategies of the include studies - review question 1 What training programs exist to train healthcare professionals in the application of NIV?

	Training program (name/description) 
	Interprofessional CPAP/NIV training program integrated in Rapid Response Team (RRT) implementation

	Target professionals
	Nurses, physicians, and anesthesiologists involved in acute care and RRT

	Context/setting
	Hospital setting (acute care wards with RRT activation)

	Country/region
	Denmark

	Duration/format
	Multicomponent training: initial theoretical sessions + practical bedside training + ongoing clinical support (duration not strictly standardized)

	Strategies of the include studies - review question 2  What are the structural components that make up the training programs for healthcare professionals in the application of NIV?

	Structural component (e.g., modality, workload, assessment, certification, resources)
	Interprofessional model; organizational integration; resource allocation; clinical protocol implementation

	Description / Details
	Integration of CPAP into RRT workflow; training embedded in clinical system; involvement of multidisciplinary team; availability of equipment and protocols; focus on implementation at system level

	Programs where identified
	CPAP implementation program

	Strategies of the include studies review question 3  What clinical content and interventions comprise training programs for healthcare professionals in the application of NIV?

	Clinical topic / Intervention (e.g., indications/contraindications, parameter adjustment, interfaces, monitoring, complications)
	CPAP use in acute respiratory failure; patient selection; initiation; monitoring

	Description /Approach in the program
	Training focused on early initiation of CPAP during RRT activation, identification of respiratory deterioration, and clinical management in acute settings

	Strategies of the include studies - review question 4  What teaching strategies comprise training programs for healthcare professionals in the application of NIV?

	Pedagogical strategy (e.g., lecture, clinical simulation, e-learning, blended learning, bedside teaching)
	Interprofessional training; bedside teaching; experiential learning; clinical supervision

	Application (frequency, duration, resources)
	Combination of theoretical instruction and hands-on training; delivered in clinical context; supported by real-time application during RRT calls

	Strategies of the include studies - review question 5  What are the gains and benefits of training programs for healthcare professionals in the application of NIV?

	Benefit / Outcome (e.g., knowledge, practical skills, confidence, NIV adherence, time to initiation, adverse events, patient outcomes)
	CPAP use; ICU admission; competence; collaboration

	Indicator / Measure used
	Before–after data; staff questionnaires

	Findings (summary)
	CPAP use increased (73% → 83%); ICU admissions decreased (26% → 17%); professionals reported improved competence and collaboration

	General notes (limitations, gaps, recommendations)

	Some professionals reported insufficient training; variability in preparedness









Study 3 – COVID-19 advanced respiratory care educational training programme for healthcare workers in Lesotho: an observational study
	Studies included

	Author, country
	- Osula, Sanders, Chakare, Mapota-Masoabi, Ranyali-Otubanjo, Hansoti & McCollum
- Nigeria

	Study design
	Interventional study (pre–post training evaluation)

	Year of publication
	2022

	Number of studies per design
	1

	Strategies of the include studies - review question 1 What training programs exist to train healthcare professionals in the application of NIV?

	Training program (name/description) 
	NIV educational intervention program

	Target professionals
	Healthcare professionals (doctors and nurses)

	Context/setting
	Hospital setting in low-resource environment

	Country/region
	Nigeria

	Duration/format
	Short training intervention with pre- and post-test evaluation (duration not clearly standardized)

	Strategies of the include studies - review question 2  What are the structural components that make up the training programs for healthcare professionals in the application of NIV?

	Structural component (e.g., modality, workload, assessment, certification, resources)
	Short-term training; pre/post evaluation; resource-limited context

	Description / Details
	Educational intervention designed to improve knowledge of NIV; included structured teaching and assessment; limited resources and lack of prior training identified

	Programs where identified
	NIV training program

	Strategies of the include studies review question 3  What clinical content and interventions comprise training programs for healthcare professionals in the application of NIV?

	Clinical topic / Intervention (e.g., indications/contraindications, parameter adjustment, interfaces, monitoring, complications)
	NIV knowledge; indications; clinical use

	Description /Approach in the program
	Focus on theoretical understanding of NIV, including indications and general use in clinical practice

	Strategies of the include studies - review question 4  What teaching strategies comprise training programs for healthcare professionals in the application of NIV?

	Pedagogical strategy (e.g., lecture, clinical simulation, e-learning, blended learning, bedside teaching)
	Lecture-based training; structured teaching sessions

	Application (frequency, duration, resources)
	Didactic teaching sessions; limited description of practical components

	Strategies of the include studies - review question 5  What are the gains and benefits of training programs for healthcare professionals in the application of NIV?

	Benefit / Outcome (e.g., knowledge, practical skills, confidence, NIV adherence, time to initiation, adverse events, patient outcomes)
	Knowledge

	Indicator / Measure used
	Knowledge test (pre/post)

	Findings (summary)
	Knowledge increased from 44.8% to 68.5% (p<0.001), but remained suboptimal

	General notes (limitations, gaps, recommendations)

	Highlights gaps in knowledge; limited training exposure; need for more structured programs















Study 4 - The Effectiveness of NIV and CPAP Training on the Job in COVID-19 Acute Care Wards: A Nurses’ Self-Assessment of Skills
	Studies included

	Author, country
	- Bambi, Parente, Bardacci, Rodriguez, Forciniti, Ballerini, Caruso, Aoufy, Poggianti, Bonacaro, Rona, Rasero & Lucchini
- Italy

	Study design
	Interventional study (pre-post evaluation)

	Year of publication
	2023

	Number of studies per design
	1

	Strategies of the include studies - review question 1 What training programs exist to train healthcare professionals in the application of NIV?

	Training program (name/description) 
	On-the-job training program on NIV (Helmet-CPAP and mask-NIV)

	Target professionals
	Nurses

	Context/setting
	Hospital setting (non-ICU wards during COVID-19 pandemic)

	Country/region
	Italy

	Duration/format
	Short, practice-based training delivered in clinical setting (duration not standardized; integrated in clinical work)

	Strategies of the include studies - review question 2  What are the structural components that make up the training programs for healthcare professionals in the application of NIV?

	Structural component (e.g., modality, workload, assessment, certification, resources)
	Workplace-based training; peer-led training; rapid implementation model

	Description / Details
	Training delivered by experienced ICU nurses; implemented directly in clinical environment; designed for rapid upskilling during pandemic; no formal certification reported

	Programs where identified
	On-the-job training program

	Strategies of the include studies review question 3  What clinical content and interventions comprise training programs for healthcare professionals in the application of NIV?

	Clinical topic / Intervention (e.g., indications/contraindications, parameter adjustment, interfaces, monitoring, complications)
	Helmet-CPAP; mask-NIV; ventilatory management

	Description /Approach in the program
	Training focused on application, management, and monitoring of CPAP/NIV in non-ICU settings during COVID-19

	Strategies of the include studies - review question 4  What teaching strategies comprise training programs for healthcare professionals in the application of NIV?

	Pedagogical strategy (e.g., lecture, clinical simulation, e-learning, blended learning, bedside teaching)
	On-the-job training; hands-on training; peer teaching; experiential learning

	Application (frequency, duration, resources)
	Training delivered in real clinical setting; practical demonstration and supervised practice; learning integrated into daily

	Strategies of the include studies - review question 5  What are the gains and benefits of training programs for healthcare professionals in the application of NIV?

	Benefit / Outcome (e.g., knowledge, practical skills, confidence, NIV adherence, time to initiation, adverse events, patient outcomes)
	Perceived competence; practical skills

	Indicator / Measure used
	Self-reported skills assessment tool

	Findings (summary)
	Significant increase in competence (median 2 → 8; p<0.0001)

	General notes (limitations, gaps, recommendations)

	Rapid training effective; useful in crisis context; based on self-reported outcomes











Study 5 - An educational intervention impact in improving nurses' knowledge of noninvasive ventilation
	Studies included

	Author, country
	- Gírio & Sousa 
- Portugal

	Study design
	Quasi-experimental study (pre–post, without control group)

	Year of publication
	2024

	Number of studies per design
	1

	Strategies of the include studies - review question 1 What training programs exist to train healthcare professionals in the application of NIV?

	Training program (name/description) 
	Educational intervention on NIV for nurses

	Target professionals
	Nurses

	Context/setting
	Post-Anesthesia Care Unit (PACU)

	Country/region
	Portugal

	Duration/format
	7-hour program: 60-min theoretical session + practical sessions (up to 2h), delivered across shifts

	Strategies of the include studies - review question 2  What are the structural components that make up the training programs for healthcare professionals in the application of NIV?

	Structural component (e.g., modality, workload, assessment, certification, resources)
	Theoretical-practical structure; workload defined; pre/post assessment

	Description / Details
	Program included structured theoretical and practical components; sessions repeated to cover different shifts; knowledge assessed using questionnaire adapted from Palma (2018); no certification reported

	Programs where identified
	Educational intervention

	Strategies of the include studies review question 3  What clinical content and interventions comprise training programs for healthcare professionals in the application of NIV?

	Clinical topic / Intervention (e.g., indications/contraindications, parameter adjustment, interfaces, monitoring, complications)
	Respiratory failure; NIV concepts; indications/contraindications; parameters; modes; equipment; interfaces; nursing care; monitoring; complications

	Description /Approach in the program
	Theoretical session covered core NIV knowledge; practical sessions included circuit assembly, filter placement, interface selection and adjustment, ventilator setup, skin assessment, and prevention of pressure injuries

	Strategies of the include studies - review question 4  What teaching strategies comprise training programs for healthcare professionals in the application of NIV?

	Pedagogical strategy (e.g., lecture, clinical simulation, e-learning, blended learning, bedside teaching)
	Lecture; practical workshop; hands-on training

	Application (frequency, duration, resources)
	One 60-min theoretical lecture; practical sessions up to 2h; small groups (2–5 participants); sessions repeated across morning and afternoon shifts

	Strategies of the include studies - review question 5  What are the gains and benefits of training programs for healthcare professionals in the application of NIV?

	Benefit / Outcome (e.g., knowledge, practical skills, confidence, NIV adherence, time to initiation, adverse events, patient outcomes)
	Knowledge

	Indicator / Measure used
	Pre/post questionnaire

	Findings (summary)
	Mean score increased from 25.4 to 30.1; significant improvement (Z = -3.525; p < 0.001); overall improvement ~84.2%

	General notes (limitations, gaps, recommendations)

	No control group; nursing-focused; supports effectiveness of structured theoretical-practical training











Study 6 - Developing and Implementing Noninvasive Ventilator Training in Haiti during the COVID-19 Pandemic
	Studies included

	Author, country
	- Jackson, Siddharthan, Torres, Green, Policard, Degraff, Padalkar, Logothetis, Gold & Fort
- Haiti / USA

	Study design
	Interventional study (pre–post training evaluation)

	Year of publication
	2022

	Number of studies per design
	1

	Strategies of the include studies - review question 1 What training programs exist to train healthcare professionals in the application of NIV?

	Training program (name/description) 
	Multimodal NIV training program

	Target professionals
	Healthcare professionals (physicians and nurses)

	Context/setting
	Hospital setting in a low-resource environment

	Country/region
	Haiti

	Duration/format
	3-day training program combining lectures and practical sessions

	Strategies of the include studies - review question 2  What are the structural components that make up the training programs for healthcare professionals in the application of NIV?

	Structural component (e.g., modality, workload, assessment, certification, resources)
	Short intensive training; resource-adapted program; pre/post evaluation

	Description / Details
	Training adapted to low-resource setting; included structured sessions over 3 days; evaluation through pre- and post-training assessment of knowledge and confidence

	Programs where identified
	NIV training program

	Strategies of the include studies review question 3  What clinical content and interventions comprise training programs for healthcare professionals in the application of NIV?

	Clinical topic / Intervention (e.g., indications/contraindications, parameter adjustment, interfaces, monitoring, complications)
	NIV application; indications; management; clinical decision-making

	Description /Approach in the program
	Training focused on practical application of NIV in acute care, including initiation and management in resource-limited context

	Strategies of the include studies - review question 4  What teaching strategies comprise training programs for healthcare professionals in the application of NIV?

	Pedagogical strategy (e.g., lecture, clinical simulation, e-learning, blended learning, bedside teaching)
	Multimodal training; lectures; hands-on training

	Application (frequency, duration, resources)
	Combination of didactic sessions and practical training over 3 consecutive days; focused on applicability in real clinical context

	Strategies of the include studies - review question 5  What are the gains and benefits of training programs for healthcare professionals in the application of NIV?

	Benefit / Outcome (e.g., knowledge, practical skills, confidence, NIV adherence, time to initiation, adverse events, patient outcomes)
	Knowledge; confidence

	Indicator / Measure used
	Knowledge test; confidence scale

	Findings (summary)
	Knowledge increased by 39.63%; confidence improved from 2.75 to 3.70

	General notes (limitations, gaps, recommendations)

	Effective in low-resource setting; demonstrates feasibility of short intensive training












Study 7 – E-learning - an interventional element of the PRiVENT project to improve weaning expertise
	Studies included

	Author, country
	- Michels-Zetsche, Schubert-Haack, Tanck, Neetz, Iberl, Müller, Kempa, Joves, Rheinhold, Ghiani, Tsitouras, Schneider, Rauch, Gehrig, Biehler, Fleischauer, Britsch, Frerk, Szecsenyi, Herth, Trudzinski
- Multicentre Europe

	Study design
	Interventional study (program evaluation)

	Year of publication
	2024

	Number of studies per design
	1

	Strategies of the include studies - review question 1 What training programs exist to train healthcare professionals in the application of NIV?

	Training program (name/description) 
	PRiVENT e-learning program for NIV

	Target professionals
	Healthcare professionals involved in NIV (multidisciplinary)

	Context/setting
	Multicenter hospital settings

	Country/region
	Europe

	Duration/format
	Online modular program; self-paced; continuous access

	Strategies of the include studies - review question 2  What are the structural components that make up the training programs for healthcare professionals in the application of NIV?

	Structural component (e.g., modality, workload, assessment, certification, resources)
	Digital platform; modular structure; accessibility; scalability

	Description / Details
	Program composed of structured online modules; accessible anytime; designed for large-scale implementation; no fixed duration

	Programs where identified
	PRiVENT program

	Strategies of the include studies review question 3  What clinical content and interventions comprise training programs for healthcare professionals in the application of NIV?

	Clinical topic / Intervention (e.g., indications/contraindications, parameter adjustment, interfaces, monitoring, complications)
	NIV knowledge; clinical application; management principles

	Description /Approach in the program
	Modules covered key NIV concepts, indications, application, and management strategies

	Strategies of the include studies - review question 4  What teaching strategies comprise training programs for healthcare professionals in the application of NIV?

	Pedagogical strategy (e.g., lecture, clinical simulation, e-learning, blended learning, bedside teaching)
	E-learning; interactive modules; self-directed learning

	Application (frequency, duration, resources)
	Online modules with interactive content; flexible access; self-paced learning

	Strategies of the include studies - review question 5  What are the gains and benefits of training programs for healthcare professionals in the application of NIV?

	Benefit / Outcome (e.g., knowledge, practical skills, confidence, NIV adherence, time to initiation, adverse events, patient outcomes)
	Knowledge; engagement/adherence

	Indicator / Measure used
	Completion rates; test performance

	Findings (summary)
	Completion rates ranged from 77% to 98%; success rates between 90% and 100%

	General notes (limitations, gaps, recommendations)

	High adherence; effective for knowledge acquisition; limited evidence on clinical impact














Study 8 - Impact of Educational Intervention on Noninvasive Ventilation (NIV) in Nurses and Students
	Studies included

	Author, country
	- Pla-Canalda, Martínez-Segura, Jiménez-Herrera, Fernández-Sáez, Concha-Martínez
- Spain

	Study design
	Interventional study (pre–post evaluation)

	Year of publication
	2025

	Number of studies per design
	1

	Strategies of the include studies - review question 1 What training programs exist to train healthcare professionals in the application of NIV?

	Training program (name/description) 
	Multimodal NIV training program (theoretical, practical, and simulation-based)

	Target professionals
	Healthcare professionals (predominantly nurses)

	Context/setting
	Hospital setting

	Country/region
	Spain

	Duration/format
	Structured program combining theoretical teaching, hands-on practice, and simulation; pre/post evaluation

	Strategies of the include studies - review question 2  What are the structural components that make up the training programs for healthcare professionals in the application of NIV?

	Structural component (e.g., modality, workload, assessment, certification, resources)
	Structured program; multimodal design; formal assessment

	Description / Details
	Program included defined theoretical, practical, and simulation components; pre/post evaluation of knowledge and competence; organized training structure

	Programs where identified
	Multimodal NIV program

	Strategies of the include studies review question 3  What clinical content and interventions comprise training programs for healthcare professionals in the application of NIV?

	Clinical topic / Intervention (e.g., indications/contraindications, parameter adjustment, interfaces, monitoring, complications)
	NIV application; monitoring; management; complications

	Description /Approach in the program
	Training addressed key clinical aspects of NIV, including application, monitoring, and management of complications

	Strategies of the include studies - review question 4  What teaching strategies comprise training programs for healthcare professionals in the application of NIV?

	Pedagogical strategy (e.g., lecture, clinical simulation, e-learning, blended learning, bedside teaching)
	Lecture; hands-on training; simulation-based learning

	Application (frequency, duration, resources)
	Combination of theoretical sessions, practical workshops, and simulation scenarios; structured delivery

	Strategies of the include studies - review question 5  What are the gains and benefits of training programs for healthcare professionals in the application of NIV?

	Benefit / Outcome (e.g., knowledge, practical skills, confidence, NIV adherence, time to initiation, adverse events, patient outcomes)
	Knowledge; perceived competence

	Indicator / Measure used
	Knowledge test; competence assessment

	Findings (summary)
	Correct answers increased from 82.2% to 90.2%; significant improvement in competence (p < 0.001)

	General notes (limitations, gaps, recommendations)

	Strong multimodal approach; supports effectiveness of combined strategies














Study 9 - Feasibility, acceptability, and usability of implementing a medical device-related pressure injury algorithm for critically ill patients using non-invasive ventilation
	Studies included

	Author, country
	- Miller, Barnason, Rogge & Steinkuhler
- USA

	Study design
	Quality improvement / educational intervention study

	Year of publication
	2024

	Number of studies per design
	1

	Strategies of the include studies - review question 1 What training programs exist to train healthcare professionals in the application of NIV?

	Training program (name/description) 
	NIV training program with clinical algorithm implementation

	Target professionals
	Nurses (primarily)

	Context/setting
	Hospital setting (acute care)

	Country/region
	USA

	Duration/format
	Multicomponent intervention including education + clinical algorithm; duration not clearly standardized

	Strategies of the include studies - review question 2  What are the structural components that make up the training programs for healthcare professionals in the application of NIV?

	Structural component (e.g., modality, workload, assessment, certification, resources)
	Implementation of clinical algorithm; protocol-based care; educational intervention

	Description / Details
	Development and implementation of a clinical algorithm to guide NIV use; integration into clinical workflow; education provided to support adoption; focus on standardisation of care

	Programs where identified
	NIV algorithm-based program

	Strategies of the include studies review question 3  What clinical content and interventions comprise training programs for healthcare professionals in the application of NIV?

	Clinical topic / Intervention (e.g., indications/contraindications, parameter adjustment, interfaces, monitoring, complications)
	NIV application; clinical decision-making; patient management

	Description /Approach in the program
	Training focused on correct application of NIV guided by algorithm; standardization of decision-making and management of patients requiring ventilatory support

	Strategies of the include studies - review question 4  What teaching strategies comprise training programs for healthcare professionals in the application of NIV?

	Pedagogical strategy (e.g., lecture, clinical simulation, e-learning, blended learning, bedside teaching)
	Education + protocol implementation; practice-based learning

	Application (frequency, duration, resources)
	Educational sessions combined with implementation of a clinical tool (algorithm); learning embedded in clinical practice

	Strategies of the include studies - review question 5  What are the gains and benefits of training programs for healthcare professionals in the application of NIV?

	Benefit / Outcome (e.g., knowledge, practical skills, confidence, NIV adherence, time to initiation, adverse events, patient outcomes)
	NIV use; clinical practice standardization

	Indicator / Measure used
	Clinical data (NIV utilization rates)

	Findings (summary)
	Increase in appropriate NIV use following implementation of algorithm and training

	General notes (limitations, gaps, recommendations)

	Highlights importance of combining education with clinical tools; focuses on practice change rather than only knowledge





