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ABSTRACT
Background: Proficient management of noninvasive mechanical ventilation (NIMV) demands competence, coupled with 
their seamless mobilization in clinical practice in managing respiratory failure. The COVID-19 pandemic necessitated the 
rapid integration of less experienced professionals and nursing students into Intensive Care Units (ICUs), highlighting a need 
for efficient NIMV training. This study aimed to evaluate the impact of a theoretical-practical training and simulation-based 
educational strategy in improving NIMV knowledge and clinical competence.
Method: Teaching sessions were conducted between April and June 2021. Participants underwent a 3-h theoretical-practical 
session followed by a 1.5-h simulation. Knowledge acquisition was assessed using an ad hoc multiple-choice test. Separately, 
self-perceived competence was evaluated using the validated COM-VA questionnaire at three time points: preintervention, 
posttheoretical-practical formation and postsimulation. Nonparametric statistical tests were used to analyse the changes in 
knowledge and competence.
Results: The study included 66 participants (30 students and 36 professionals) and found significant improvements in both 
knowledge and self-perceived competence across the educational intervention. Knowledge test scores rose from 82.2% 
preintervention to 90.2% postsimulation (p < 0.05). Median COM-VA scores also significantly increased from 6.82 (IQR = 1.33) 
preintervention to 7.38 (IQR = 1.45) postsimulation (p < 0.001). While the theoretical-practical session led to the largest knowledge 
gain, simulation provided additional benefit.
Conclusion: A combined theoretical-practical and simulation-based educational intervention demonstrated effectiveness in 
significantly enhancing the knowledge and self-perceived clinical competence of nursing students and professionals in our study 
group in NIMV management. This rapid and effective training strategy has important implications for preparing healthcare 
personnel, particularly during emergency situations like the COVID-19 pandemic, potentially contributing to improved patient 
safety.
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1   |   Introduction

Noninvasive mechanical ventilation (NIMV) is a vital, safe and 
effective method for managing respiratory failure, helping pa-
tients breathe without needing intubation and avoiding associ-
ated complications [1].

It has become an essential technique in managing acute re-
spiratory failure (ARF) and chronic (CRF) respiratory failure 
(ARF) [2]. Its use has grown significantly over the last decades 
[3, 4], especially during the COVID-19 pandemic [5]. This un-
precedented situation led to a significant increase in patient 
admissions to Intensive Care Units (ICUs), creating a critical 
shortage of specialised healthcare professionals. To address 
this, staff from other units and fourth-year nursing students 
were quickly incorporated into the ICUs. These rapidly de-
ployed professionals and students often lacked the necessary 
skills and training for effective noninvasive ventilation (NIV) 
management, as the emergency prevented adequate prepa-
ration. Studies have shown that incidents related to patient 
safety are prevalent in critical care settings, emphasising the 
need for competent professionals [6]. Nurses are particularly 
vital in NIMV care, responsible for crucial tasks like interface 
selection, positioning, direct patient care and data recording 
[7]. The success of NIV treatment often depends on their expe-
rience and knowledge [8–10].

“Nurses are particularly vital in NIMV care, responsi-
ble for crucial tasks like interface selection, positioning, 
direct patient car, and data recording. The success of 
NIV treatment often depends on their experience and 
knowledge.”

Competence in NIV management requires a combination of 
knowledge, skills, attitudes and values, as well as the mobili-
zation of these components to the real context or situation [11]. 
Ongoing professional development is crucial for healthcare 
providers to achieve these specialised competencies [12]. In 
fact, education is key in preventing incidents and should in-
clude specific programmes for recognising and managing crit-
ically ill patients, ensuring that professionals are adequately 
trained [13].

During a critical situation, there is no time to pause and 
think about the next step; actions and protocols must flow 
naturally. Training for emergencies must be rapid, precise and 
effective.

This study aimed to determine whether a theoretical-practical 
training and simulation-based education session improved par-
ticipants' knowledge and self-perceived clinical competence in 
NIMV management.

“During a critical situation, there is no time to pause 
and think about the next step; actions and protocols 
must flow naturally. Training for emergencies must be 
rapid, precise and effective.”

2   |   Materials and Methods

2.1   |   Study Design

Quasi-experimental longitudinal study conducted at Hospital 
Tortosa Verge de la Cinta from April to June 2021.

2.2   |   Participants

2.2.1   |   Inclusion Criteria

Participants eligible for this study included:

•	 Newly hired nurses working in the Intensive Care Units 
(ICUs) of Hospital Tortosa Verge de la Cinta during the 
COVID-19 pandemic.

•	 Fourth-year nursing students enrolled in the ‘Clinical 
Practices IV in Critical Care Patients’ course at Rovira i 
Virgili University.

2.2.2   |   Exclusion Criteria

Individuals were excluded from participation if they met any of 
the following criteria:

•	 Healthcare professionals who were on sick leave or vacation 
during the data collection period of the study.

•	 Nursing students who were participating in a mobility pro-
gramme at the time of the study.

•	 Individuals who declined to participate or did not provide 
informed consent.

A nonprobabilistic convenience sampling method was used to 
select the participants. All participants underwent the same 
training experience, which included theoretical-practical for-
mation and simulation on NIV.

2.3   |   Data Collection

2.3.1   |   Instruments

The study's process is outlined in Figure 1. Sociodemographic 
and occupational variables were collected using a physical 
(paper) ad hoc questionnaire, which included: gender, age, par-
ticipant type (student/professional) and professional experience 
(≤ 1 year; ≤ 1–3 years; > 3 years).

2.3.2   |   Assessment of Participants' Knowledge

Participants' knowledge was evaluated using a 12-item multiple-
choice test with five possible answers (Table  1), developed by 
experienced researchers based on an extensive literature review 
and current clinical guidelines concerning NIMV. To ensure 
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content validity, the questions were developed to cover key areas 
of NIV knowledge relevant to the learning objectives of the ed-
ucational intervention and were reviewed by clinical experts in 
NIMV for accuracy and relevance. Each correct response was 
assigned a score of 1 point, yielding a total possible score rang-
ing from 0 to 12.

Participants received the same knowledge test by the study's 
principal investigator before the intervention, after attend-
ing the theoretical-practical formation, and once the simula-
tion was completed. All tests were collected immediately after 
completion.

The study analysed the following variables:

•	 Participants' knowledge of NIV indications (Questions 1, 2 
and 9), ventilator programming (Questions 3 and 7), nurs-
ing interventions during NIMV (Questions 8, 10, 11 and 12), 
predictive factors for NIV failure (Question 6) and suitable 
material and type of interface for NIV (Questions 4 and 5).

2.3.3   |   Assessment of Self-Perceived Competence

Participants' self-perceived nursing competencies were mea-
sured using the validated COM-VA questionnaire [14] . This 
questionnaire assesses 30 competency items across six domains, 
scored from 0 (Very poor) to 10 (Excellent), with 5 being the 
minimum acceptable. It demonstrated strong internal consis-
tency (α = 0.971) [15]. Participants completed the questionnaire 

before the intervention, after theoretical-practical formation 
and after the simulation.

2.4   |   Procedure

The educational content for the intervention was carefully devel-
oped following the latest NIV recommendations from Spanish 
Scientific Societies [16].

To ensure accuracy and relevance, both the research team and 
experienced clinical experts rigorously reviewed all training 
materials and simulation scenarios. The educational interven-
tion consisted of a 3-h theoretical-practical formation covering 
topics such as respiratory failure (pathophysiology and causes); 
noninvasive mechanical ventilation (modes and nursing care); 
indications for NIV (acute patient and complex chronic patient); 
followed by a 1.5-h simulated activity.

“The educational intervention consisted of a 3-h 
theoretical-practical formation covering topics such as 
respiratory failure (pathophysiology and causes); non-
invasive mechanical ventilation (modes and nursing 
care); indications for NIV (acute patient and complex 
chronic patient); followed by a 1.5-h simulated activity.”

The theoretical-practical formation was delivered by expe-
rienced clinical professionals (one intensivist and five nurses) 
from the hospital's Intensive Care Unit, ensuring the practical 

FIGURE 1    |    Study development. Own elaboration.
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relevance and clinical accuracy of the information shared. It 
included lectures and practical workshops, where participants 
learned about NIV equipment and its assembly. Knowledge was 
assessed with a pretest before the lecture and a posttest along 
with the COM-VA questionnaire after the training.

The 1.5-h simulation, held a week after the theoretical-practical 
training, adhered to the Healthcare Simulation Standards of 
Best Practice [17] and was carefully supervised and approved by 
both the research and clinical teams. To enhance the ecological 
validity and relevance of the simulation, the scenario focused 
on a standardised patient with acute respiratory failure treated 
using NIMV in a simulated ICU setting. Each session included 
11 participants; two acted as nurses, while the others observed 
for debriefing. Clear learning objectives, aligned with theoreti-
cal content, guided the simulation. Participants were briefed on 
the scenario (patient diagnosis, treatment plan and learning ob-
jectives), engaged in the simulation and then completed both the 
knowledge test and COM-VA questionnaire afterward.

‘Three hours of theory-practice and 1.5 h of simulation boosted 
NIV management’.

2.5   |   Data Analysis

A descriptive analysis was conducted using frequency and per-
centage for categorical variables and mean, standard deviation 
and range for continuous variables. Additionally, the percentage 
change in knowledge and skills was also calculated.

COM-VA scores across the three intervention stages (prein-
tervention, posttheoretical-practical formation and postinter-
vention) were described using median and interquartile range. 

TABLE 1    |    Knowledge survey on NIV for participants.

1. What is the objective of NIV?
(a) Recover hypoxemia
(b) Recover respiratory acidosis
(c) Achieve appropriate PaCO2
(d) All are true
(e) All are false

2. When VNI is indicated?
(a) Exacerbated COPD with respiratory acidosis
(b) Obesity Hypoventilation Syndrome (OHS)
(c) Difficult weaning
(d) Pneumonia
(e) All are true

3. The ventilator modes are:
(a) IPAP and EPAP mode
(b) PSV/NIPSV mode
(c) PAV and PAIV
(d) BIPAP and PSV mode
(e) BIPAP and CPAP mode

4. What resources are needed for NIV?
(a) Human resources and interfaces
(b) Human resources, interface and ventilator
(c) Human resources, interface, ventilator and fixations
(d) Human resources, interface, tubing, ventilator and fixations
(e) All are false

5. The choice of interface type depends on:
(a) Patient's choice
(b) Proper adaptation of the interface to the patient's anatomy
(c) Medical choice
(d) All are true
(e) All are false

6. It is a sign of poor evolution of NIV:
(a) Adaptation to NIV
(b) Improvement to respiratory status
(c) Agitation
(d) Improvement of arterial blood gas parameters
(e) Decrease in dyspnoea

7. What are the programmable parameters on the ventilator?
(a) IPAP, EPAP and Ti
(b) IPAP, EPAP, Ti, ramp, FiO2
(c) Only FiO2
(d) All are true
(e) All are false

8. Conjunctivitis is a common complication of NIV:
(a) Only when the patient is using a mask interface
(b) Only when the patient is using a helmet interface
(c) It is not a common complication
(d) The statement is true
(e) All are false

9. Is the need for endotracheal intubation and cardiopulmonary 
arrest contraindications:

(a) Absolute contraindications for NIV
(b) Relative contraindications for NIV
(c) Not contraindications for NIV
(d) Contraindications are related to the type of patient
(e) NIV is always indicated even in these two scenarios

(Continues)

10. Does NIV require nursing care:
(a) Never
(b) Always
(c) Only if the patient is highly dependent
(d) Only paediatric patients
(e) Yes, but only for cleaning and maintaining the equipment

11. Pressure area control and the occurrence of ulcers are:
(a) A nursing intervention related to NIV
(b) A nursing intervention that is rarely performed
(c) A nursing intervention performed by patients and/or family 
members themselves
(d) All are false
(e) A and b are true

12. Is it necessary to provide tailored feeding for each patient with 
NIV?

(a) Yes, whenever possible
(b) Never, since if we remove the NIV, the patient desaturates
(c) If possible, we will offer the patient energy-rich and easily 
swallowable foods
(d) a and c are true
(e) It is better to insert a nasogastric tube and start enteral 
feeding

TABLE 1    |    (Continued)
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To detect statistically significant differences among COM-VA 
values and among the three stages of the intervention, the non-
parametric Friedman test was used. To detect differences be-
tween pairwise combinations of stages of the intervention, the 
non-parametric Kruskal–Wallis test was used. To quantify the 
change, the difference between the stages of the intervention 
and the percentage variation rate were calculated.

Preintervention, posttheoretical-practical formation and postin-
tervention knowledge were described using frequency and per-
centage of correct and incorrect responses. The McNemar test 
was used to detect statistically significant differences between 
intervention stages.

For each stage of the intervention, the ratio of correct to incorrect 
responses was calculated overall and according to whether the 
participant was a professional or a student, by summing all cor-
rect responses and dividing by the sum of all incorrect responses.

For statistical analyses, IBM SPSS version 20 and Microsoft Excel 
2016 were used. A significance level of p < 0.05 was considered.

2.6   |   Ethical Considerations

The study received approval from the Ethical Committee for 
Research with Medicines (CEIm) of the Pere Virgili Health 
Research Institute (IISPV) (256/2020), as well as from the man-
agement of all participating centres. Permission was also se-
cured from the author of the COM-VA questionnaire for its use. 
Each participant provided informed consent, and their anonym-
ity was guaranteed through coded questionnaires and knowl-
edge surveys. All research was conducted in compliance with 
the Helsinki Declaration.

3   |   Results

3.1   |   Sample Characteristics

The study included 66 participants (30 students and 36 pro-
fessionals), achieving a 100% participation rate. The mean 
age was 29.3 years (SD = 11.17), with 90.7% (60) being female. 

Among the participants, 54.5% were professionals. Regarding 
professional experience, participants ranged from less than 
1 year to over 3 years, with the majority (59.0%) having less 
than 1 year of experience. Within the student group, 96.67% 
were female. The mean age of the students was 23.83 years 
(SD = 5.96 years), and none had prior experience. Regarding 
the professional group, 86.11% were female, and their mean 
age was 34.03 years (SD = 12.40 years). Among the profession-
als, 44.44% had between 1 and 3 years of experience, 47.22% 
had more than 3 years of experience, and the remaining data 
were missing (Table 2).

3.2   |   Results on Participants' Knowledge Test

This study assessed participants' knowledge both before and 
after an educational intervention comprising theoretical-
practical training and simulation. Initial comparisons of 
preintervention knowledge test results revealed significant 
improvements in certain areas, though not uniformly across 
all knowledge domains (Table  3). Subsequently, an analy-
sis of the level of knowledge at the beginning and end of the 
educational intervention was conducted for all participants. 
In Table  4, we observe how participants' level of knowledge 
changed throughout the different stages of the interven-
tion, which included theoretical-practical formation and 
simulation.

Before the intervention, participants answered 82.2% of the test 
questions correctly. After the completion of the first phase of the 
intervention (theoretical-practical formation), this percentage 
significantly increased to 89.8% and continued increasing up to 
90.2% after the second phase of the intervention (simulation), 
showing a total improvement of 9.15%.

“Before the intervention, participants answered 82.2% 
of the test questions correctly. After the completion of 
the first phase of the intervention (theoretical-practical 
formation), this percentage significantly increased to 
89.8% and continued increasing up to 90.2% after the 
second phase of the intervention (simulation), showing 
a total improvement of 9.15%.”

TABLE 2    |    Sociodemographic variables of the participants.

Total Students Professional

Total (n,%) 66 100 30 45.40 36 54.50

Sex (n,%)

Male 6 9,09 1 3.33 5 13.89

Female 60 90.91 29 96.67 31 86.11

Age (Mean, SD) 29.30 11.20 23.83 5.96 34.03 12.40

Experience (n,%)

≤ 1 year 39 59.09

< 1–3 years 9 13.64 16 44.44

> 3 years 18 27.27 17 47.22
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Regarding incorrect answers, before the intervention, 17.8% 
of responses were incorrect. After the theoretical-practical 
formation, this decreased to 10.2%, indicating a reduction of 
7.6% in incorrect answers. Following the simulation, the per-
centage of incorrect answers remained low at 9.8%.

3.3   |   Results on Participants' COM-VA Scores

The analysis of participants' competency levels throughout 
the different stages of the intervention (theoretical-practical 
formation and simulation) revealed that before the intervention, 

TABLE 3    |    Participants' knowledge test results pre and post intervention.

Answers

Preintervention Postintervention

p (1–3)cTest questions n = 66 % n = 66 %

1. What is the objective of NIV? Incorrect 9 13.6 6 9.1 0.453

Correct 57 86.4 60 90.9

2. When is NIV indicated? Incorrect 13 19.7 6 9.1 0.065

Correct 53 80.3 60 90.9

3. What the ventilatory modes are? Incorrect 16 24.2 7 10.6 0.049

Correct 50 75.8 59 89.4

4. What resources are needed for NIV? Incorrect 5 7.6 0 0 Na

Correct 61 92.4 66 100

5.The choice of interface type depends on: Incorrect 21 31.8 15 22.7 0.263

Correct 45 68.2 51 77.3

6. It is a sign of poor NIV progression … Incorrect 1 1.5 1 1.5 0.999

Correct 65 98.5 65 98.5

7. What are the programmable parameters on the 
ventilator?

Incorrect 15 22.7 9 13.6 0.21

Correct 51 77.3 57 86.4

8. Conjunctivitis is a common complication of NIV Incorrect 18 27.3 13 19.7 0.227

Correct 48 72.7 53 80.3

9. The need for endotracheal intubation and 
cardiopulmonary arrest are contraindication for NIV:

Incorrect 21 31.8 6 9.1 < 0.001

Correct 45 68.2 60 90.9

10. Does NIV require nursing care? Incorrect 4 6.1 0 0 Na

Correct 62 93.9 66 100

11.Pressure area control and the appearance of 
pressure ulcers is

Incorrect 6 9.1 4 6.1 0.625

Correct 60 90.9 62 93.9

12. Is it necessary to provide adapted feeding for each 
patient with NIV?

Incorrect 12 18.2 11 16.7 0.999

Correct 54 81.8 55 83.3

Note: P (1–3) Comparison of preintervention and postintervention knowledge test questions and answers.

TABLE 4    |    Percentage of change in the level of knowledge according to the stage of the intervention.

Preintervention
Posttheoretical-

practical formation Postintervention

Professionals and students n % Δ (%) n % Δ (%) n % Δ (%)

Correct answers 651 82.2 4.62 711 89.8 8.78 714 90.2 9.15

Incorrect answers 141 17.8 81 10.2 78 9.8

Total 792 792 792

Δ (%) Percentage of change

Note: Results on participants' COM-VA scores.
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the median competency level (preintervention COM-VA) was 
6.82 with an interquartile range (IQR) of 1.33. This indicates 
autonomous, correct performance by participants before the ed-
ucational intervention.

After the theoretical-practical training, a statistically significant 
improvement (p < 0.001) in participants' competency levels was 
observed. The median COM-VA score increased to 7.30, repre-
senting a 0.48-point rise from the preintervention median and a 
7.04% overall improvement.

Following the simulation phase, an additional improvement in 
competency level was observed. The median score of the post-
simulation COM-VA increased to 7.38, representing an increase 
of 0.08 points compared to the postclass COM-VA and an in-
crease of 0.56 points compared to the preintervention COM-VA. 
This improvement was also statistically significant (p < 0.001). 
The percentage of improvement between the postclass and 
postsimulation COM-VA was 1.17%, while the percentage of 
improvement between the preintervention and postintervention 
COM-VA was 8.21% (Table 5).

“Following the simulation phase, an additional im-
provement in competency level was observed.”

4   |   Discussion

This study aimed to evaluate the effectiveness of an educational 
intervention combining theoretical-practical training with sim-
ulation on the knowledge and skills of nursing students and 
professionals in NIV management. Our findings indicate that 
this educational approach significantly enhanced participants' 
knowledge and practical competencies. These key results set 
the stage for further discussion, where we will synthesise our 
findings with existing literature and explore their broader 
implications.

In terms of knowledge, we observed significant improvement 
following the theoretical-practical formation, with further 
gains after simulation. This aligns with findings from other 
studies that have explored the effectiveness of blended learn-
ing and simulation approaches in healthcare education. For 
instance, studies by Checkour and colleagues [18] and Vallee 
and colleagues [19] have consistently demonstrated that com-
bining didactic teaching with active learning strategies, such 
as simulation, leads to enhanced knowledge acquisition and 

retention compared to traditional lecture-based methods 
alone. Our results corroborate this, demonstrating notable im-
provements in correct answers after the theoretical-practical 
formation, which further increase after the simulation. This 
suggests that the theoretical foundation provides the neces-
sary cognitive framework, while simulation offers opportuni-
ties for active application and deeper understanding [20]. The 
continued improvement in knowledge after simulation under-
scores its role in knowledge consolidation, a finding supported 
by studies emphasizing the experiential nature of simulation 
in reinforcing learning [21].

Similarly, the upward trend in self-perceived competency 
levels, as measured by the COM-VA questionnaire, mirrors 
the positive impact of simulation on clinical skills develop-
ment reported in the literature. Several studies indicate that 
simulation-based education can lead to significant improve-
ments in various nursing competencies, including critical 
thinking, decision-making and technical skills [21, 22]. This 
observed increase in self-perceived competency within our 
study is particularly relevant, suggesting not only an immedi-
ate positive impact from the intervention but also a potential 
for participants to apply the knowledge acquired, as reflected 
in their own assessment of their abilities. While our study's 
design does not directly measure long-term retention, this up-
ward trend in self-perception aligns with broader literature 
suggesting that active learning methods can support more ro-
bust knowledge application.

Our findings extend this to the specific context of NIMV, in-
dicating that the intervention not only enhances theoretical 
knowledge but also translates into improved self-perceived com-
petence in applying this knowledge in practice. The fact that 
the greatest improvement in competency was observed after 
the theoretical-practical phase, with a continued significant in-
crease after simulation, suggests a synergistic effect of the two 
educational modalities. The theoretical foundation likely pro-
vides the initial understanding of the principles and procedures, 
while simulation allows for the application and refinement of 
these skills in a safe and controlled environment, ultimately 
boosting confidence and perceived competence [23].

The relevance of such educational interventions during crises 
like the COVID-19 pandemic cannot be overstated. The rapid 
deployment of healthcare professionals, often with limited expe-
rience in critical care, necessitated efficient and effective train-
ing strategies.

TABLE 5    |    Evolution of the competency level of the COM-VA questionnaire according to the stage of the intervention.

Mean (RIQ) p (1-2-3) Δ (%) (1–3) p (1–3) Δ (%) (1–2) p (1–2) Δ (%) (2–3) p (2–3)

COM-VA preintervention 6.82 (1.33)

COM-VA posttheoretical-
practical formation

7.30 (1.00) < 0.001 0.56 (8.21) < 0.001 0.48 (7.04) < 0.001 0.08 0.009

COM-VA postintervention 
COM-VA

7.38 (0.97)

Abbreviations: IQR, Interquartile Range; posttheoretical-practical formation, postintervention; Δ%, difference in medians and percentage change; 1–2, Wilcoxon test 
comparing baseline COM-VA score; posttheoretical-practical formation; 1–3, Wilcoxon test comparing baseline COM-VA score; postintervention; 1–2-3, Friedman test 
comparing baseline COM-VA score; 2–3, Wilcoxon test comparing posttheoretical-practical formation COM-VA score; postintervention COM-VA score.
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The attention to the COVID-19 crisis required a large number 
of professionals and nonspecialised students to manage patients 
with acute respiratory failure. Our findings support that com-
bined traditional education and simulation serve as a rapid and 
effective means of equipping healthcare professionals and stu-
dents with the necessary knowledge and competencies to man-
age complex respiratory conditions like those seen in COVID-19. 
Several other studies have used comparable strategies to ours, in-
cluding seminars and workshops, clinical simulation, e-learning 
techniques, flipped classrooms and video conferencing [24–28] 
all aimed at meeting the training demands for professionals and 
students during the COVID-19 pandemic crisis. This aligns with 
the call for innovative educational approaches to address urgent 
training needs during public health emergencies [29]. The sig-
nificant evolution in both knowledge and competency observed 
in a short period highlights the potential of such focused inter-
ventions to act as a protective factor for patient safety by ensur-
ing a more prepared workforce [30].

“The significant evolution in both knowledge and com-
petency observed in a short period highlights the poten-
tial of such focused interventions to act as a protective 
factor for patient safety by ensuring a more prepared 
workforce.”

In summary, the educational intervention, which included 
theoretical-practical formation and simulation, had a posi-
tive and cumulative impact on the preparation of students and 
professionals, demonstrating a significant improvement in un-
derstanding and skills regarding NIV. Simulation, although 
contributing to a lesser improvement compared to traditional 
training, still represented a significant advancement in the de-
velopment of participants' knowledge and competencies.

5   |   Implications

The outcomes of this study hold notable implications for clini-
cal practice and education. Our findings validate the integrated 
theoretical-practical training alongside simulation as an effica-
cious method for enhancing Noninvasive Ventilation (NIMV) 
knowledge and skills in both nursing students and practising 
professionals. This evidence supports the wider adoption of 
such interventions within both initial and continuous profes-
sional development programmes. Training programmes should 
strategically incorporate both didactic and experiential learn-
ing opportunities to maximise knowledge acquisition and skill 
development. The observed sustained knowledge progression 
following the simulation phase underscores its critical role in re-
inforcing theoretical concepts, establishing it as an indispensable 
component of the learning process, not merely supplementary. 
Furthermore, the demonstrated increase in self-perceived com-
petency levels, as evidenced by COM-VA scores, signifies the in-
tervention's success in improving not only knowledge retention 
but also its practical application, which is vital for high-quality 
patient care. The relevance of such educational interventions is 
particularly salient in healthcare crises, like the COVID-19 pan-
demic, where rapid acquisition of specific competencies is para-
mount, with the observed improvements suggesting a protective 
effect on patient safety. Hospitals and educational institutions 

should consider developing and implementing similar rapid 
training programmes to address urgent workforce needs.

“Hospitals and educational institutions should con-
sider developing and implementing similar rapid train-
ing programmes to address urgent workforce needs.”

Finally, these results provide a compelling justification for in-
creased investment in clinical simulation within healthcare 
training, acknowledging its substantial contribution to develop-
ing essential clinical skills.

6   |   Limitations

Despite positive findings, this study has several limitations. The 
relatively small sample size of 66 participants, though achiev-
ing a 100% response rate and yielding statistically significant 
results, necessitates cautious interpretation of inferential con-
clusions. This sampling method was a necessity dictated by pan-
demic circumstances.

Furthermore, the reliance on self-reported competency levels 
introduces a potential self-perception bias, where participants 
might overestimate their abilities. The absence of a control 
group also limits the ability to definitively attribute observed im-
provements solely to the intervention, as external factors could 
have played a role.

Finally, the study measured immediate improvements in 
knowledge and competencies postintervention. Future research 
should assess the long-term sustainability of these gains, as it 
is crucial to determine if these improvements persist over time.

7   |   Future Directions

Future research will explore the long-term impact and knowl-
edge retention postintervention. Comparative studies are 
needed to assess this method's effectiveness against other NIV 
training approaches. Analysing factors influencing partici-
pant improvement, like prior experience, will provide valuable 
insights. A critical direction is evaluating whether improved 
knowledge and competence translate to better clinical out-
comes for NIMV patients. Finally, the applicability of this train-
ing strategy in other healthcare areas warrants investigation. 
Follow-up studies may determine the need for reinforcement 
interventions. This multi-faceted approach will further refine 
educational practices.

8   |   Conclusion

This study effectively demonstrates that a combined theoretical-
practical formation and simulation-based educational strategy 
positively impacts the knowledge and skills of nursing students 
and professionals in NIV management. Participants acquired 
foundational knowledge on NIV objectives, indications and re-
sources and critically applied this learning in a realistic simu-
lated clinical scenario. The significant improvements observed 
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in both knowledge and skills after just two sessions underscore 
the efficiency and relevance of this training approach, partic-
ularly for rapidly enhancing healthcare personnel capabilities 
during emergency situations like the COVID-19 pandemic, 
thereby contributing to enhanced patient safety. While ac-
knowledging limitations such as the relatively small sample size 
and the absence of a control group, factors that future research 
should address with long-term follow-up, our findings reinforce 
that integrating theoretical-practical education with simulation 
serves as an invaluable tool for preparing healthcare profession-
als to competently manage life-threatening situations.

“our findings reinforce that integrating theoretical-
practical education with simulation serves as an in-
valuable tool for preparing healthcare professionals to 
competently manage life-threatening situations.”
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