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ABSTRACT

Background: The use of non-invasive positive pressure ventilation (NIPPV) has increased
substantially in the last three decades as it moved from critical care to ward settings and became an
essential tool to manage respiratory failure. To provide a good standard of care, it is crucial that nurses
providing NIPPV care to patients have knowledge and a positive attitude within their area of
competence. Objective: To determine the level of knowledge and attitude of nurses who provide
NIPPV patient care and to associate the findings with the selected demographic variables. Methods: A
descriptive cross-sectional study was carried out from May to June 2023 with 280 nurses working at
various critical care units in a tertiary-level hospital, selected through convenience sampling
technique. Data was collected using a questionnaire prepared by the researchers and analyzed using
SPSS version 27. Descriptive and inferential statistics were employed for the analysis. Normality of
the data was ensured by using the Q-Q plot and the Shapiro-Wilk test. The Fisher exact test was used to
compute association with demographic variables. The level of statistical significance was set at <0.05
for all analyses. Results: The majority (68.9%) of nurses had inadequate knowledge of NIPPV with an
overall knowledge mean score of 13 £ 3.45, and the majority (69.3%) maintained a neutral attitude,
with 27.1% expressing negativity and a small proportion (3.6%) of nurses demonstrating a positive
attitude. Notably, none of the participants had attended critical care training. There was a significant
association found between knowledge levels and attitude with age (p value 0.035) and the total years
of experience (p value <0.001) in nursing. There was a negative correlation found between knowledge
and attitude, computing a Karl Pearson correlation coefficient of -0.248 (»<0.001). Conclusion: The
study findings emphasize the necessity for targeted in-service education and interventions to ensure a
comprehensive and positive approach to enhance the quality of care provided by the nurses in the
context of patients receiving non-invasive positive pressure ventilation therapy.
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INTRODUCTION

Non-invasive positive-pressure ventilation (NIPPV) is the delivery of mechanical ventilation without
using an invasive artificial airway to inflate the lungs directly, by using a snugly fitting face mask connected to a
machine without an endotracheal tube or tracheostomy. Furthermore, it produces the same physiological
benefits, such as eased breathing with increased arterial oxygenation and ventilation, as invasive mechanical
ventilation, while avoiding the potentially fatal hazards associated with the use of an artificial airway, including
ventilator-associated pneumonia (Scala & Pisani, 2018; Akoumianaki et al., 2021). Hence, this is a safe and
useful method of enhancing gas exchange for the severely ill with various well-defined causes of acute
respiratory failure, COPD, congestive heart failure, and obstructive sleep apnea (Tarhan et al., 2015).
Furthermore, NIPPV lowers patient pain and procedural difficulties, enhances treatment quality, eases the
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burden on critical care units, saves money compared to mechanical ventilation (Hyzy & McSparron, 2023;
Carron et al., 2013), and also leads to better outcomes, shorter hospital stays, and lower rates of morbidity and
mortality (Hoo, 2018; Raurell-Torreda et al., 2015). Although NIPPV therapy was confined to critical care
settings earlier, it has now been adapted to be used in alternative ward settings with appropriate resources and
expertise (Spiteri, 2022; Sanchez et al., 2014).

Using non-invasive ventilatory strategies is of major importance in COVID-19 patients with hypoxic
respiratory failure and dyspnea, as it helps avoid numerous life-threatening complications associated with
intubation (Tobin, Laghi & Jubran, 2020; Withers ez al., 2021; Ahmalia, Aljaberi & Said, 2024). The European
Respiratory Journal reveals dramatic benefits with the use of continuous positive airway pressure in COVID-
19 patients managed outside the intensive care unit. Although NIPPV is highly beneficial, failure rates can
range from 5% to 60% among treated individuals due to several factors, including the severity of the illness,
low patient interface tolerance, team experience, and the level of care intensity in the environment (Scala &
Pisani, 2018). Among healthcare professionals, nurses play a vital role in monitoring, caring for, educating, and
identifying patients at risk of developing complications during NIPPV. However, nurses are frequently
reluctant to operate the NIPPV equipment because they are unaware of the settings that need to be adjusted and
the particular attention and care these patients require (Annarani et al.,2017).

The lack of nurses' knowledge and competence leads to scarce application in clinical settings (Bambi et
al., 2023; Nyalla 2018; Correa et al., 2015). However, nurses with adequate knowledge, attitude, and skill to
manage NIV patients are the clinical key to achieving positive patient outcomes (Tobin, Laghi & Jubran, 2020;
Tobin, Jubran & Laghi, 2021). According to the available literature, nurses involved with NIPPV have limited
knowledge, and there is a high demand for assessment and education to follow evidence-based guidelines and
avoid contraindications (Kim & Lee, 2019; Salmond & Echevarria, 2017).

Moreover, appropriate therapy through a multidisciplinary team approach with an adequate nurse-patient
ratio is essential to ensure the success of NIPPV patient care. However, in non-critical care settings, the nurse-
patient ratio is higher compared to critical setups. Thus, the efficacy and close monitoring of patients with
NIPPV may be compromised by inadequate knowledge and attitude. All staff must receive training in the
theoretical and practical skills relevant to their positions to deliver high-quality care (Davies et al., 2018; Goel
et al.,2020). Hence, it is crucial to ensure adequate knowledge, attitude, and skill to manage NIPPV patients,
along with effective support systems, locally set protocols, audits, and regular training for nurses (Tobin, 2020;
Tobin, Laghi & Jubran, 2020; Tobin, Jubran & Laghi, 2021).

According to Davidson et al. (2016), the British Thoracic Society recommends that a nurse working with
patients on NIPPV should be proficient in supporting patient mobility and rehabilitation, monitoring the
patient while on NIPPV (including observing compliance, synchrony, and adequate ventilation), and initiating
the process of palliation on NIPPV. They are essential in identifying patients who are deteriorating and require
either escalation of care through endotracheal intubation or optimization of NIPPV-related factors as they
continuously provide close patient care (Annarani et al., 2017; Tarhan et al., 2015). Eventually, patient
compliance and progress can be tracked through nursing care.

In the setting of this study, physicians and nurses initiate and monitor patients during NIPPV therapy.
However, very few studies have been conducted in India to assess the cognition and perception of nurses
regarding NIPPV. Therefore, this study is necessary to identify the gaps in knowledge and attitude, which will
help to inform, direct, and support the development of trammg programs meant to enhance NIPPV nursing care
practices in hospital settings. Moreover, the present study is relevant to clinical nurses, educators, and nurse
administrators. Additionally, it is also imperative to enhance the limited amount of internationally available
research on nurses' understanding of NIPPV.

Objectives
1. To assess the knowledge and attitude of nurses regarding NIPPV therapy.
2.To associate the findings of knowledge and attitude with the selected demographic variables.

3. To correlate the relationship of knowledge and attitude of nurses regarding NIPPV therapy.

34| VOL. 16 (2) October 2024 | THE MALAYSIAN JOURNAL OF NURSING



Critical Care Nursing for Non-Invasive Positive Pressure Ventilation m

METHODOLOGY
Research Design, Setting and Participants

This is a cross-sectional descriptive study conducted from 01/05/2023 to 30/06/2023 at a tertiary-level
hospital in New Delhi, India. The convenience sampling method was employed due to the practical availability
of nurses in each shift. To address potential biases, the questionnaire was individually administered by the
researcher to each participant. Subsequently, 280 nurses from the eight critical care units were recruited.
Nurses who consented to participate in the study and were available at the time of data collection were enrolled.
Those who were unwilling to participate or were on leave at the time of data collection were excluded (Kothari,
2004; Polit & Beck, 2008).

Research Tool

The developed tool for the study was based on a literature review of original articles, review articles, and
guidelines from several databases (PubMed, Cochrane Library, EMBASE, Google Scholar, CINAHL, and
published research), as well as discussions with practicing nurses in the critical care units. The information
from the databases was retrieved using keywords (Anderson & Krathwohl, 2001).

The Tool Comprised of three Sections

Section A: Demographic variables consisting of 8 items, including age, gender, designation, professional
nursing qualification, working area, total years of experience in nursing, total years of experience in ICU, and
training attended on critical care nursing.

Section B: Structured knowledge items (25) in a multiple-choice questionnaire. Participants provided
responses by selecting the correct option, with a correct response being assigned 1 point and an incorrect
response receiving 0 points. The total score ranged from 0 to 25.

Section C: Consists of 10 statements using a 5-point Likert Scale, including both positive and negative
statements, with responses ranging from Strongly Agree (score 5) to Strongly Disagree (score 1). Reverse
scoring was applied to the negative statements. The maximum total attitude score ranged from 10 to 50.

Interpretation of Knowledge Scores
The scores were categorized according to Bloom Scoring Criteria
» Adequate knowledge: 80-100 %

* Moderately adequate: 60-79%
* Inadequate knowledge: <59%

Interpretation of Attitude Scores
* Positive attitude: 80-100%
* Neutral attitude: 60-79%
» Negative attitude: <59%
The content validity of the tool was ensured by submitting it to four nursing experts, two medical experts,
and one statistician. The content validity index score was found to be 0.97. The reliability of the tool was

calculated using Cronbach's alpha, with a result of a = 0.82, indicating good internal consistency (Adams,
2015).

After obtaining administrative approval from the hospital authority, data was collected. The researcher
met the participants on-site, explained the purpose of the study, and obtained written informed consent from the
participants. A try-out and pilot study were conducted on the first day with 5 and 10 samples, respectively, and
the questionnaire was further refined based on their feedback. The tool was provided only in the English
language.

Sample Size Calculation
The sample size was initially determined using Cochran's formula for an infinite population, considering a
5% margin of error, a 95% confidence interval, and a 50% response distribution. It was then adjusted for the
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finite population, resulting in a final sample size of 280.
Data Analysis

The collected data were analyzed using SPSS for Windows, Release version 27.0, and Microsoft Office
Excel 365. Descriptive and inferential statistics were employed for the analysis. The normality of data
distribution was assessed using the Normal Q-Q Plot and the Shapiro-Wilk test. The Fisher Exact Test was
computed to ascertain associations between knowledge and attitude across groups concerning selected
demographic variables. The correlation between knowledge and attitude was analyzed using the Karl Pearson
correlation coefficient test. The level of statistical significance was set at p <0.05 for all analyses.

Ethical Consideration

For the present study ethical approval was obtained from the Ethical Committee of Amity University,
India with reference number IEC/VMMC/SJH/Project/2022-04/CC-259 on 28" August, 2022.

RESULTS
1. Demographic Characteristics

Of the 280 participants, the majority (76.4%) were female, predominantly in the 21-30 years age range
(52.1%). Nursing Officers constituted the largest group (85.7%), with 66.8% holding a B.Sc. Nursing degree.
The participants worked in diverse settings, with a notable presence in the Medical Intensive Care Unit (ICU)
(28.2%), Critical Care Unit (CCU) and Cardiothoracic and Vascular Surgery Intensive Care Unit (CTVS-ICU)
(23.6%). Experience-wise, a significant proportion had 1-5 years of nursing experience (48.2%) with a mean of
8.5 + 7.14 years. The majority (81.1%) had five or fewer years of experience in an ICU setting, with a mean of
3.94+2.95 years. Notably, none of the participants had attended Critical Care Nursing training (100%) (Table 1).

Table 1: Demographic Characteristics of the Participants (n=280)

Demographic Characteristics | Frequency (f) | Percentage (%)
Age (in Years)

21-30 146 52.1%
31-40 93 33.2%
41-50 28 10.0%
51-60 13 4.6%
Gender

Male 66 23.6%
Female 214 76.4%
Designation

Nursing Officer 240 85.7%
Sr. Nursing Officer 37 13.2%
ANS 3 1.1%
Professional Nursing Qualification

GNM 80 28.6%
B.Sc. Nursing 187 66.8%
M.Sc. Nursing 13 4.6%
Working Area

Medical ICU 79 28.2%
Surgical ICU 24 8.6%
Neurology ICU 29 10.4%
Nephro-urology ICU 25 8.9%
CCU & CTVS-ICU 66 23.6%
General ICU 17 6.1%
HDU 40 14.3%
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Total years of Experience in Nursing (Mean — 8.5 + 7.14)

1-5 135 48.2%
6-10 84 30.0%
11-15 16 5.7%
More than 15 45 16.1%
Total years of Experience in ICU (Mean — 3.94 £ 2.95)

<5 230 81.1%
>5 50 17.9%
Training Attended in Critical care Nursing

Yes 0 0.0%
No 280 100.0%

Table 2 depicts the overall knowledge level of participants, indicated by a mean score of 13.25 + 3.45.
The majority, 68.9% of nurses (mean score of 12 £+ 2.00), possess "Inadequate knowledge." A significant
portion, 25.4% (mean score of 16 + 1.00), falls within the category of "Moderately adequate knowledge."
Only 5.7% of nurses exhibit "Adequate knowledge," as evidenced by a higher mean score 0f 22 +1.00.

2. Level of Knowledge
Table 2: Overall Distribution of Knowledge Level of Participants (n=280)

Level of Knowledge* f (%) Mean Mean% SD
Inadequate 193 (68.9) 12 48.0% 2.00
Moderately adequate 71 (25.4) 16 64.0% 1.00
Adequate 16 (5.7) 22 88.0% 1.00
Overall knowledge 280 (100) 13.25 53.0% 3.45

*Scores were categorized according to Bloom's cut-off points as 80—100% (Adequate), 60—79% (Moderately Adequate), and <59% (Inadequate).

In Table 3, the highest competence of participants was observed in "Nursing Care in NIPPV," with a
mean score 0f4.57 = 1.649, while the lowest average knowledge was in "Pre-Application Considerations for
NIPPV," scoring 1.16+0.843.

Table 3: Distribution of Category Wise Knowledge Scores of Participants (n=280)

Category of NIPPV Therapy Max Score (Mli{I?-nl\glilx) Mean | Mean% SD

Fundamentals of NIPPV therapy 8 0-8 4.51 56.38% 1.536
Pre-Application considerations for NIPPV 3 0-3 1.16 38.67% | 0.843
Patient monitoring in NIPPV 6 0-6 3.00 50.00% 1.356
Nursing care in NIPPV 8 0-8 4.57 57.13% | 1.649
Overall, Knowledge Score 25 2-24 13.25 | 53.00% | 3.455
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Handing and taking over of NIV patient

Meaning of NIV

IPAP

Interpretation of ABG Value

Mechanism of NIV therapy

Primary nursing responsibility related to ABG sampling
Contraindications of NIV therapy

Unit of measurement of NIV therapy is CmH20
Devices used to provide NIV

Identifying advantage of NIV over mechanical ventilation

Frequency of initial Monitoring of patient 51.07% 48.93%
Patient response to NIV therapy 53.21% 46.79%

Monitoring NIV related complications 54.29% 45.71%

Frequency of oral care to NIV patients 58.21% 41.79%

Ensuring fitness of mask with 2 finger rule

Measurement of appropriate size of oronasal mask 51.43% 48.57%
Nursing measures to minimise mask related pressure injuries
Disinfection of NIV mask and tubing
Frequency to assess sign of pressure injury related to NIV mask
Handling non-cooperation/aggressive behaviour of the patient
Maintaining position during NIV therapy
Maintaining nutritional needs
Quality of the initial conversation to the patient

Identification of complications of NIV

Reason for the interruption of NIV

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

m Correct MIncorrect

Figure 1: Item Wise Analysis of Knowledge Level of the Participants (N=280)

Figure 1 depicts a detailed item-wise analysis of the participants' knowledge levels, highlighting notably
lower comprehension in areas such as ensuring proper mask fit using the "2-finger rule" (21.43%) and
assessing signs of pressure injury related to the NIPPV mask (33.93%). Additionally, interpreting ABG
values presented a challenge, with only 38.57% of responses being correct.
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3. Attitude of Participants Regarding NIPPV Therapy

Table 4: Attitude of Participants Regarding NIPPV Therapy (n=280)

Attitude F %

Negative 76 27.1
Neutral 194 69.3
Positive 10 3.6

Inthis study, 27.1% of participants expressed a negative attitude, while the majority (69.3%) maintained
aneutral stance, and a smaller proportion (3.6%) demonstrated a positive attitude regarding NIPPV therapy

(Table 4).

Nursing care is one of the crucial aspects in the management of
patients undergoing NIV therapy.

Handling patients receiving non-invasive ventilation (NIV) is no
different from managing those on invasive mechanical
ventilation.

Providing prior education to patients contributes to enhanced
adherence and compliance with NIV therapy.

The selection of the interface is a critical determinant of the
success of NIV therapy.

Using a non-invasive ventilator is straightforward, and I can
operate it independently.

Communicating with patients about NIV therapy and its potential
side effects can be challenging due to their frequent questioning.

Chemical disinfection of NIV equipment after use is essential to
prevent cross-contamination.

I feel a heightened sense of anxiety when assigned to patients
undergoing NIV therapy.

Having written nursing protocols or guidelines in the unit will
enhance nursing care practices related to NIV therapy.

I am confident in managing patients receiving NIV therapy.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0.00% _— 0.70%

|

2.10%

—

1.10%

2.50%

|

m Negative ®Neutral = Positive

1.40% —_3-:60%

5.40%

Figure 2: Item Wise Attitude Levels of the Participant towards NIPPV Therapy (n=280)
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Figure 2 exhibits overwhelmingly positive attitudes regarding the importance of nursing care, with
99.30% of participants recognizing its crucial role. The positive impact of education on patient adherence is
highlighted by 80.40%, and the majority (89.60%) express confidence in managing patients undergoing
NIPPV therapy. Participants generally view handling NIPPV patients as comparable to those on invasive
mechanical ventilation (95.00%), and communication challenges are met with a neutral stance (47.90%).

However, there are concerns in specific areas, including interface selection (21.10%) and participants'
confidence in independently operating a non-invasive ventilator (79.30%). Despite endorsing the necessity of
chemical disinfection (64.60%), a notable proportion report heightened anxiety regarding NIPPV-related
responsibilities (25.70%). Written protocols are widely supported for enhancing care practices (89.30%),
though some participants feel anxious (11.40%) and express reservations about communication challenges
(12.10%).

There was a significant association between knowledge and both age and total years of experience in
nursing (p = 0.035, p < 0.001). A significant association was also found between the level of attitude and
variables such as gender, designation, working area, and total years of experience in nursing (p = 0.024, 0.003,
<0.001, 0.005, respectively). Additionally, there was a noticeable trend towards an increased negative attitude
in the older age groups. Gender differences revealed that males had a higher negative attitude compared to
females (Table 5).

Table 5: Association between Knowledge and Attitude towards NIPPV Therapy and Demographic
Characteristics of Study Participants (n=280)

Knowledge Level Attitude

Demographic Inadequate Moderately Adequate Pt Negative Neutral Positive Pt
Characteristics Adequate

n (%) n (%) n (%) n (%) n (%) n (%)
Age (in years)
21-30 98 (67.1) 45 (30.8) 3.1 0.035* 30 (20.5) 111 (76.0) 534 0.066
31-40 63 (67.7) 20 (21.5) 10 (10.8) 31(33.3) 57 (61.3) 554
41-50 22 (78.6) 4(14.3) 2(7.1) 8 (28.6) 20(71.4) 0(0.0)
51-60 10 (76.9) 2154 1(7.7) 7 (53.8) 6(46.2) 0(0.0)
Gender
Male 51(77.3) 13 (19.7) 2 (3.0) 0.276 25 (37.9) 41 (62.1) 0(0.0) 0.024*
Female 142 (66.4) 58 (27.1) 14 (6.5) 51(23.8) 153 (71.5) 10 (4.7)
Designation
Nursing officer 165 (68.8) 64 (26.7) 11 (4.6) 0.116 55(22.9) 175 (72.9) 10 (4.2) 0.003*
Sr. nursing officer 26 (70.3) 7(18.9) 4(10.8) 19 (51.4) 18 (48.6) 0(0.0)
ANS 2 (66.7) 0(00.0) 1(33.3) 2 (66.7) 1(33.3) 0(0.0)
Professional Qualification
GNM 59 (73.8) 17 (21.3) 4 (5.0 0.662 29 (36.3) 50 (62.5) 1(1.3) 0.161
B.Sc. Nursing 126 (67.4) 49 (26.2) 12 (6.4) 43 (23.0) 135(72.2) 9(4.8)
M.Sc. Nursing 8 (61.5) 5(38.5) 0(0.0) 4 (30.8) 9 (69.2) 0(0.0)
Working Area
Medical ICU 50 (63.3) 23 (29.1) 6 (7.6) 0.460 20 (25.3) 59 (74.7) 0(0.0) <0.001*
Surgical ICU 17 (70.8) 5(20.8) 2 (8.3) 15 (62.5) 9(37.5) 0(0.0)
Neurology ICU 21 (72.4) 7(24.1) 134 10 (34.5) 19 (65.5) 0(0.0)
Nephrourology ICU 18 (72.0) 4 (16.0) 3(12.0) 2 (8.0) 23 (92.0) 0(0.0)
CCU & CTVS-ICU 48 (72.7) 16 (24.2) 2 (3.0 19 (28.8) 46 (69.7) 1(1.5)
General ICU 8 (47.1) 8 (47.1) 1(5.9) 1(5.9) 15 (88.2) 1(5.9)
HDU 31 (77.5) 8 (20.0) 1(2.5) 9(22.5) 23 (57.5) 8 (20.0)
Total Experience in Nursing
01-05 Years 92 (68.1) 40 (29.6) 322 <0.001* 27 (20.0) 104 (77.0) 4(3.0) 0.005*
06-10 Years 54 (64.3) 24 (28.6) 6(7.1) 21 (25.0) 57 (67.9) 6(7.1)
11-15 Years 11 (68.8) 0(00.0) 5@31.3) 7 (43.8) 9 (56.3) 0(0.0)
More than 15 Years 36 (80.0) 7.(15.6) 244 21 (46.7) 24 (53.3) 0(0.0)
Total Experience in ICU
<5 Years 156 (67.8) 61 (26.5) 13 (5.7) 0.627 58(25.2) 164 (71.3) 8 (3.5 0.245
> 5 Years 37 (74.0) 10 (20.0) 3(6.0) 18 (36.0) 30 (60.0) 2 (4.0)

Intensive Care Unit (ICU), Critical Care Unit (CCU), Cardiothoracic and Vascular Surgery Intensive Care Unit (CTVS-ICU)
Assistant Nursing Superintendent (ANS), General Nuraing and Midwifery (HNM), High Dependency Unit (HDU)
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Correlation between the Participants Knowledge and Attitude Regarding NIPPV Therapy

A negative correlation was found between knowledge and attitude, with a Karl Pearson correlation
coefticient of-0.248 (» <0.001) (Table 6).

Table 6: Correlation among Participants Knowledge and Attitude Regarding NIPPV Therapy (n=280)

Variables Mean SD Pearson Correlation Coefficient p-value
Knowledge 13.25 3.455
-0.248 <0.001*
Attitude 32.16 3.229

*- Significant at p<0.05

DISCUSSION

In this study, the majority of participants (76.4%) were female and in the age group of 21-30 years
(52.1%). Nursing officers constituted the largest group (85.7%). These results are supported by studies from
Aziz and Abdul-Hamza (2017), Annarani e al. (2015), Lomnyack et al. (2021), Chaudhary, Perera and Natha
(2022), and Goktas et al. (2017). There were no significant associations found between knowledge and
demographic variables except for age and total years of experience in nursing. In relation to the number of years
of experience in nursing, 48.2% of the participants had 1-5 years of service. These results agree with Aziz and
Abdul-Hamza (2017), Hammod and Mohammed (2016), and Elsobkey and Amer (2018).In this study, it is
found that none of the participants had attended any training regarding NIV therapy. These results were
consistent with the findings of Girio and Sousa (2024), Chaudhary, Perera and Natha (2022), Annarani ef al.
(2017), Lomnyack et al. (2021), and Merve Trehan et al. (2015). Thus, it is clear that the development of
teaching modules and related training programs is required in this field.

Regarding Overall Knowledge Scores

The study observed that 68.9% of nurses possess inadequate knowledge related to non-invasive positive-
pressure ventilation (NIPPV), with a neutral to negative stance of attitude. Similar findings are supported by
other studies including Girio and Sousa (2024), Annarani et al. (2017), Raurell-Torreda et al. (2015), Aziz and
Abdul-Hamza (2017), Chaudhary, Perera and Natha (2022), Goktas et al. (2017), and Lomnyack ez al. (2021).
The findings from this study show a dire need for structured training for nurses, which would not only increase
knowledge but also positively change attitudes regarding NIPPV therapy. Additional training, such as in-
service training programs for nurses, would be helpful for better provision of care with NIPPV therapy.
Therefore, it is important to encourage nurses to pursue higher education to ensure the highest quality of care.

In the present study, the association between total years of experience in nursing and knowledge levels
regarding NIPPV therapy was highly significant (p < 0.001). These findings were similar to those of Bahia
Siam, Alenazi and Mahmoud (2023) and Terhan et al. (2015), while they contradicted the findings of Lomnyack
etal.(2021) the experience and educational status of participants had no association with knowledge level.

In this study, nurses in the medical ICU displayed moderately adequate knowledge (29.1%) as compared
to other ICUs, with no statistically significant difference (p = 0.460). These findings were further supported by
Tarhan ez al. (2015). This result suggests that units caring for patients with higher acuity (Medical ICU, CTVS
ICU, & CCU) had slightly higher NIPPV knowledge than those caring for patients with lower acuity (Surgical
ICU & Neurology ICU), though the difference was not statistically significant.

Participants displayed varying proficiency levels in distinct aspects of Non-Invasive Positive-Pressure
Ventilation (NIPPV) therapy. The lowest average knowledge was in "Pre-Application Considerations for
NIPPV," scoring 38.67%. These results are consistent with Tarhan et al. (2015), who found that 22.4% of
nurses did not know any of the issues considered during the pre-NIPPV administration. Overall, participants in
the study achieved an average score of 13.25 & 3.455 out of 25 (53.00%), indicating diverse proficiency levels
across various aspects of NIPPV therapy. This suggests a reasonable overall understanding, with room for
improvement in certain areas.
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In this study, a detailed item-wise analysis hlghhghted challenges in understandlng certain aspects.
Notably, a lower level of comprehension was observed in ensuring proper mask fit using the "2-finger rule" and
in assessing signs of pressure injury related to the NIPPV mask. These results are consistent with the findings of
Raurell-Torreda et al. (2019), where very few (11.7%) nurses were able to identify proper mask fit using the "2-
finger rule." The reason for the interruption of NIPPV was correctly answered by 59.29% of the participants.
Saltiirk et al. (2012) reported that during NIPPV application, under the supervision of experienced personnel,
patients removing the mask of their own accord and being off the mask for a short time does not hinder the
success of NIPPV; instead, it increases patient adaptation.

In this study, the distribution of attitudes revealed noteworthy patterns, with the majority (69.3%) of
participants maintaining a neutral stance and a smaller proportion (3.6%) demonstrating a positive attitude.
These results were similar by the findings of Schmidt ez al. (2016), nurses generally reported more negative
feelings and low willingness providing NIPPV treatment compared to other categories (p <0.05) and only 32%
of nurses reported high willingness towards NIPPV therapy. The observed neutral and negative attitudes could
be due to a lack of formal training in NIPPV therapy during basic nursing education and on-the-job training, as
none of the participants received any training on NIPPV. Therefore, focused interventions are necessary to
guarantee a thorough and constructive approach to NIPPV treatment. In future training programs, knowledge
acquisition and attitude-shaping activities, such as role play and real-life scenarios, can be incorporated.
Additionally, creating a supportive environment and encouraging nurses to reflect on their knowledge and
attitudes will ensure feedback and self-assessment. Furthermore, the negative correlation between knowledge
and attitude in this study may warrant future research into the underlying factors influencing the relationship
between knowledge and attitude in the context of the study.

The present study's findings reveal that the overall knowledge level of nurses regarding NIPPV was low.
Participants scored average on questions about clinical practice, moderately on device equipment, and poorly
on theoretical issues, such as indications. This shows that the nurses were not aware of what application is
performed for what purpose. Performing an application without knowledge represents a failure to comply with
an evidence-based nursing approach. If the basic principles that provide the basis for health, disease, or
treatment are not understood, holistic nursing is not possible. This lack of knowledge may result from not
receiving NIPPV training during school or on the job. There are very few published studies that evaluate nurses'
understanding of NIPPV therapy, both nationally and globally. Consequently, it would be suggested to carry
out similar research in a variety of contexts.

The strength of the study lies in the adequacy of the sample size and the selection of nurses from various
critical care units.

Limitations

The study was restricted to a single center due to a delay in obtaining ethical clearance, representing a
notable constraint of this study.

CONCLUSION

The role of nurses in providing NIPPV therapy is crucial, and they should receive specialized training in
NIPPV therapy. The study underlines that nurses' cognition and perception of NIPPV therapy should be
improved to attain the maximum efficacy of the therapy. Considering the differing levels of cognition and
perception among nurses regarding NIPPV, the authors recommend future prospects such as developing
evidence-based NIPPV clinical nursing guidelines and nursing care protocols to maintain a high quality of
patient care. Furthermore, the organization should also facilitate nurses in pursuing further studies to update
their knowledge and develop a positive attitude in the relevant field, thereby elevating the quality of service in
critical care units. Hence, investing in the advancement of critical care nurses has the potential to improve
patient outcomes, mitigate complications, optimize resource allocation, and ultimately maintain a high quality
of care to save lives. In addition, the authors recommend regular continuing education programs for critical
care nurses regarding NIPPV therapy. Consequently, active participation in NIPPV therapy in critical care
settings will serve as a catalyst, enhancing critical care nurses' comprehension and perception, thereby
fostering improved patient care.
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Recommendation

For effective clinical practice, it was recommended that regular in-service training for critical care nurses,
as they are at the forefront of caring for patients requiring non-invasive positive pressure ventilation (NIPPV).
Additionally, it is important to have nursing care protocols, e-learning modules, and nursing care guidelines in
place to ensure that standardized nursing care is provided to all patients through comprehensive knowledge and
positive attitude. Furthermore, it would be beneficial to replicate the same study in multiple settings using a
quantitative-qualitative approach with a large sample size, so that the findings can be generalized for a larger
population.
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