Additional file 3: Factor Loading Matrices for RT-LNI Competency Domains
Principal Axis Factoring with Varimax Rotation (n = 58)
Note: Each domain includes item-level factor loadings, communalities, corrected item-total correlations, and relevant fit statistics.
Respiratory Assessment
	Item
	Factor Loading
	h²
	r_ic

	1. Patient history collection and interpretation
	0.901
	0.812
	0.89

	2. Physical assessment of respiratory system
	0.883
	0.780
	0.85

	3. Arterial blood gas sampling and analysis
	0.877
	0.769
	0.82

	4. Pulmonary function testing
	0.874
	0.764
	0.78

	5. Interpretation of chest imaging
	0.840
	0.706
	0.75

	6. Sleep studies and diagnostics
	0.801
	0.642
	0.72

	7. Cardiopulmonary exercise testing
	0.801
	0.642
	0.68

	8. Comprehensive respiratory assessment integration
	0.794
	0.630
	0.65


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	6.584

	% Variance Explained
	82.3%

	KMO
	0.85

	Bartlett's Test (χ²)
	187.45

	Degrees of Freedom
	28

	p-value
	< .001

	Cronbach's α
	0.94

	95% CI
	[0.91, 0.96]

	Subject:Variable Ratio
	7.3:1




Oxygen & Aerosol
	Item
	Factor Loading
	h²
	r_ic

	1. Oxygen delivery system selection and application
	0.892
	0.796
	0.88

	2. Flow and FiO₂ calculations and adjustments
	0.885
	0.783
	0.84

	3. Aerosol medication delivery optimization
	0.883
	0.780
	0.81

	4. Humidity therapy implementation
	0.856
	0.733
	0.77

	5. Nitric oxide/helium therapy management
	0.844
	0.712
	0.74

	6. Home oxygen therapy planning and education
	0.816
	0.666
	0.71

	7. Specialized gas therapy assessment
	0.812
	0.659
	0.67


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	5.502

	% Variance Explained
	78.6%

	KMO
	0.82

	Bartlett's Test (χ²)
	165.32

	Degrees of Freedom
	21

	p-value
	< .001

	Cronbach's α
	0.92

	95% CI
	[0.89, 0.94]

	Subject:Variable Ratio
	8.3:1





Airway Management
	Item
	Factor Loading
	h²
	r_ic

	1. Airway assessment techniques
	0.960
	0.922
	0.89

	2. Artificial airway insertion and management
	0.940
	0.884
	0.87

	3. Endotracheal intubation assistance/performance
	0.930
	0.865
	0.85

	4. Tracheostomy care and management
	0.930
	0.865
	0.83

	5. Difficult airway protocols and procedures
	0.870
	0.757
	0.75

	6. Extubation procedures and assessment
	0.820
	0.672
	0.71


 Notes: Items 2, 3, 4 show high intercorrelation (r > 0.80), suggesting potential content redundancy
 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	5.460

	% Variance Explained
	91%

	KMO
	0.86

	Bartlett's Test (χ²)
	198.67

	Degrees of Freedom
	15

	p-value
	< .001

	Cronbach's α
	0.95

	95% CI
	[0.92, 0.97]

	Subject:Variable Ratio
	9.7:1




Mechanical Ventilation
	Item
	Factor Loading
	h²
	r_ic

	1. Ventilator setup and initial settings selection
	0.848
	0.719
	0.88

	2. Mode selection based on patient condition
	0.836
	0.699
	0.84

	3. Ventilator graphics interpretation
	0.827
	0.684
	0.81

	4. Patient-ventilator synchrony assessment
	0.825
	0.681
	0.77

	5. Lung-protective strategies implementation
	0.824
	0.679
	0.74

	6. Ventilator troubleshooting
	0.819
	0.671
	0.71

	7. Weaning assessment and protocols
	0.807
	0.651
	0.67

	8. Non-invasive ventilation management
	0.781
	0.610
	0.63

	9. High-flow oxygen therapy application
	0.736
	0.542
	0.59

	10. Advanced modes (APRV, NAVA, etc.)
	0.735
	0.540
	0.56


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	7.640

	% Variance Explained
	76.4%

	KMO
	0.88

	Bartlett's Test (χ²)
	204.18

	Degrees of Freedom
	45

	p-value
	< .001

	Cronbach's α
	0.93

	95% CI
	[0.90, 0.95]

	Subject:Variable Ratio
	5.8:1





Emergency & Critical Care
	Item
	Factor 1 Loading
	Factor 2 Loading
	h²
	r_ic

	1. Cardiopulmonary resuscitation procedures
	0.940
	0.150
	0.906
	0.88

	2. Rapid response team participation
	0.910
	0.220
	0.877
	0.84

	3. Shock management and hemodynamic monitoring
	0.880
	0.180
	0.807
	0.81

	4. Transport of critically ill patients
	0.850
	0.650
	0.722
	0.77

	5. Trauma care protocols
	0.800
	0.720
	0.744
	0.74

	6. ECMO/advanced life support technologies
	0.750
	0.780
	0.758
	0.71

	7. Advanced cardiac life support procedures
	0.700
	0.710
	0.697
	0.67

	8. Crisis communication and team coordination
	0.650
	0.680
	0.682
	0.63


 Notes: Two factors extracted: Factor 1 (Clinical Skills) and Factor 2 (Team Dynamics)
 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	5.792, 0.728

	% Variance Explained
	72.4%, 9.1%

	KMO
	0.84

	Bartlett's Test (χ²)
	189.34

	Degrees of Freedom
	28

	p-value
	< .001

	Cronbach's α
	0.94

	95% CI
	[0.91, 0.96]

	Subject:Variable Ratio
	7.3:1




Communication
	Item
	Factor Loading
	h²
	r_ic

	1. Patient/family education and communication
	0.813
	0.661
	0.74

	2. Interprofessional team communication
	0.797
	0.635
	0.69

	3. Documentation quality and completeness
	0.756
	0.572
	0.64

	4. Conflict resolution and negotiation
	0.737
	0.543
	0.59

	5. Cultural competence in communication
	0.708
	0.501
	0.54


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	3.505

	% Variance Explained
	70.1%

	KMO
	0.74

	Bartlett's Test (χ²)
	132.45

	Degrees of Freedom
	10

	p-value
	< .001

	Cronbach's α
	0.84

	95% CI
	[0.81, 0.86]

	Subject:Variable Ratio
	11.6:1





Leadership & Professional Development
	Item
	Factor Loading
	h²
	r_ic

	1. Mentoring and precepting others
	0.721
	0.520
	0.74

	2. Committee participation and contribution
	0.714
	0.510
	0.69

	3. Project leadership and management
	0.699
	0.489
	0.64

	4. Process improvement initiatives
	0.676
	0.457
	0.59

	5. Professional organization involvement
	0.667
	0.445
	0.54


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	3.420

	% Variance Explained
	68.4%

	KMO
	0.72

	Bartlett's Test (χ²)
	128.76

	Degrees of Freedom
	10

	p-value
	< .001

	Cronbach's α
	0.82

	95% CI
	[0.79, 0.84]

	Subject:Variable Ratio
	11.6:1




Ethics
	Item
	Factor Loading
	h²
	r_ic

	1. Ethical decision-making
	0.762
	0.581
	0.53

	2. Patient advocacy
	0.746
	0.557
	0.48

	3. Compliance with professional standards
	0.710
	0.504
	0.43

	4. Resource stewardship
	0.669
	0.448
	0.38


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	2.712

	% Variance Explained
	67.8%

	KMO
	0.66

	Bartlett's Test (χ²)
	98.34

	Degrees of Freedom
	6

	p-value
	< .001

	Cronbach's α
	0.70

	95% CI
	[0.67, 0.72]

	Subject:Variable Ratio
	14.5:1





EBP & Research
	Item
	Factor Loading
	h²
	r_ic

	1. Research literature appraisal
	0.914
	0.835
	0.88

	2. Evidence application to practice
	0.906
	0.821
	0.84

	3. Protocol development participation
	0.850
	0.722
	0.81

	4. Quality improvement methodology
	0.832
	0.692
	0.77

	5. Research project participation
	0.797
	0.635
	0.74

	6. Data collection and analysis
	0.795
	0.632
	0.71


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	4.842

	% Variance Explained
	80.7%

	KMO
	0.83

	Bartlett's Test (χ²)
	176.21

	Degrees of Freedom
	15

	p-value
	< .001

	Cronbach's α
	0.92

	95% CI
	[0.89, 0.94]

	Subject:Variable Ratio
	9.7:1




Neonatal/Pediatric
	Item
	Factor Loading
	h²
	r_ic

	1. Neonatal resuscitation
	0.835
	0.697
	0.74

	2. Pediatric airway management
	0.799
	0.638
	0.69

	3. Neonatal/pediatric ventilation
	0.797
	0.635
	0.64

	4. Developmental care considerations
	0.751
	0.564
	0.59


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	3.112

	% Variance Explained
	77.8%

	KMO
	0.79

	Bartlett's Test (χ²)
	118.45

	Degrees of Freedom
	6

	p-value
	< .001

	Cronbach's α
	0.89

	95% CI
	[0.86, 0.91]

	Subject:Variable Ratio
	14.5:1





Pulmonary Rehabilitation
	Item
	Factor Loading
	h²
	r_ic

	1. Exercise prescription and monitoring
	0.809
	0.654
	0.74

	2. Pulmonary rehab program implementation
	0.763
	0.582
	0.69

	3. Patient education for self-management
	0.761
	0.579
	0.64

	4. Outcome measurement and documentation
	0.733
	0.537
	0.59


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	2.852

	% Variance Explained
	71.3%

	KMO
	0.71

	Bartlett's Test (χ²)
	105.67

	Degrees of Freedom
	6

	p-value
	< .001

	Cronbach's α
	0.80

	95% CI
	[0.77, 0.82]

	Subject:Variable Ratio
	14.5:1




Sleep Medicine
	Item
	Factor Loading
	h²
	r_ic

	1. Sleep study setup and monitoring
	0.874
	0.764
	0.38

	2. Sleep study interpretation
	0.854
	0.729
	0.87

	3. PAP therapy titration and management
	0.842
	0.709
	0.84

	4. Sleep disorder recognition
	0.816
	0.666
	0.81


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	3.364

	% Variance Explained
	84.1%

	KMO
	0.8

	Bartlett's Test (χ²)
	127.89

	Degrees of Freedom
	6

	p-value
	< .001

	Cronbach's α
	0.91

	95% CI
	[0.88, 0.93]

	Subject:Variable Ratio
	14.5:1





Home Care
	Item
	Factor Loading
	h²
	r_ic

	1. Home care equipment setup and education
	0.841
	0.707
	0.54

	2. Home safety assessment
	0.837
	0.701
	0.49

	3. Caregiver training and support
	0.756
	0.572
	0.44

	4. Remote patient monitoring
	0.729
	0.531
	0.39


 Factor Structure Statistics
	Statistic
	Value

	Eigenvalue
	2.984

	% Variance Explained
	74.6%

	KMO
	0.64

	Bartlett's Test (χ²)
	112.34

	Degrees of Freedom
	6

	p-value
	< .001

	Cronbach's α
	0.73

	95% CI
	[0.70, 0.75]

	Subject:Variable Ratio
	14.5:1
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