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Abstract

Inadequate knowledge and skills among critical care nurses in Pakistan regarding BiPAP therapy
can lead to serious complications for patients. This study aims to assess the effect of an educational
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intervention on the knowledge and competency of critical care nurses regarding BiPAP therapy.
To determine the effect of an educationalintervention on the knowledge and competency of critical
care nurses regarding BiPAP therapy. This quasi-experimental study involved pre- and post-test
assessments of critical care nurses' knowledge and competency regarding BiPAP therapy
following an educational intervention. The study was conducted at a tertiary care hospital in
Karachi, Pakistan, with a sample size of 60 participants selected using non-probability purposive
sampling. Statistical analysis was performed using SPSS Statistics version 25, with the Paired T-
test and Wilcoxon signed-rank test used to compare pre- and post-intervention results. The
participants had a mean age of 27.98, with the majority being female (80%). Before the
intervention, 100% of the participants had poor knowledge scores, and 56.7% had poor
competency scores. Afterthe intervention, 75% of participants demonstrated good knowledge, and
95% showed good competency in BiPAP therapy, with a significant improvement in scores (p <
0.001). The study findings indicate that an educational intervention can significantly enhance
critical care nurses' knowledge and competency in BiPAP therapy, potentially reducing
complications associated with mechanical ventilation in patients.

Keywords: BiPAP therapy, critical care nurses, educational intervention, non-invasive
ventilation, nursing skills, BiPAP education.

1. Introduction

1.1 Background:

Lower respiratory tract problems are a leading cause of mortality worldwide, accounting for
approximately 12% of deaths. The mortality rate is higher in developing countries, with around 4.412
million deaths compared to 3.58 million in developed countries. In Pakistan, approximately 14.60% of
deaths are attributed to pneumonia, chronic obstructive pulmonary diseases (C.O.P.D.), asthma,
tuberculosis, influenza, and acute respiratory distress syndrome.' The recent COVID-19 outbreaks have
highlighted the importance of respiratory care, particularly the use of Bi-level Positive Airway Pressure
(BiPAP) as a first-line therapy for various respiratory conditions. BiPAP helps improve breathing efforts,
gas exchange, and comfort, and can prevent pneumonia, endotracheal intubation, nosocomial infections,
and weaning failures®#.

Nursing plays a crucial role in providing healthcare and minimizing the side effects of
BiPAP therapy!’. However, nurses may face challenges such as face mask leaks, synchronization
strategies, and covering the expiratory port or pressure tubes'8. Despite the benefits of BiPAP, it
is underused in Pakistan due to a lack of awareness and training among healthcare practitioners,
particularly critical care nurses'3: 20 Therefore, there is a need for educational interventions to equip
critical care nurses with the necessary knowledge and competencies for effective BiPAP use?3.
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1.2 Rationale of the study:

This research aims to investigate the effect of teaching programs on nursing knowledge and

competency regarding BiPAP in Pakistan. Organized training can enhance nurses' competency

and knowledge of BiPAP, leading to improved patient care and clinical outcomes?>: 26,

1.3 Objective:

To determine the effect of teaching interventions on the knowledge and competency of critical
care nurses regarding BiPAP.

1.4 Research question:

What is the effect of a teaching intervention on the knowledge and competency of critical care
nurses regarding BiPAP?

1.5 Hypothesis:
e Ho: There will be no effect of an educational intervention on the level of knowledge and
competency among critical care nurses regarding BiPAP.

e Ha: There will be an effect of an educational intervention on the level of knowledge and

competency among critical care nurses regarding BiPAP.

2. Materials and Methods

2.1 Setting:

The study was conducted at the Dr. Ziauddin Group of Hospitals, North Campus in Karachi, Pakistan,
encompassing critical care areas such as M.I.C.U., S.1.C.U., NICU, H.D.U., CCU, PICU, and the
Emergency room.

2.2 Sample:
The sample size was n=60, and the non-probability purposive sampling technique was used.
2.3 Data Collection Tools:

In this research, two data collection tools were employed: a knowledge-based questionnaire and a
competency-based checklist to ensure the tools were appropriate for the study population. Content
validation and reliability testing were carried out.

2.4 Ethical Consideration:

The research was conducted after obtaining approval from the Graduate Nursing Research
Committee (GNRC), Ethical Review Committee (ERC), and the Board of Advanced Study and
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Research (BASR). Permission was also granted from the study setting, and written consent was
obtained from the study participants. Safety precautions were taken to protect participant privacy
and data integrity during the consent process.

2.5 Data Collection Procedure:

The research included three phases: pre-intervention, intervention, and post-intervention. The
knowledge-based questionnaire and competency-based checklist were used to gather baseline data
during the pre-intervention phase. Organized sessions covering various aspects of BiPAP were
conducted during the intervention phase, accompanied by hands-on training. After a month,
knowledge and competency were evaluated using the same instruments in the post-intervention
phase.

2.6 Data Analysis:

The data were analyzed using Statistical Package for Social Sciences (SPSS) version 25.
Descriptive analysis was conducted, involving the calculation of mean and standard deviation
(S.D) for categorical demographic variables, and frequency and percentages were computed. The
Kolmogorov-Smirnov test was used to confirm the normality of the data, and the obtained p-values
were greater than 0.05. For inferential statistics, the Paired T-test was employed to compare the
pre- and post-results. Additionally, the Wilcoxon signed-rank test was utilized to assess the
difference between dependent categorical variables.

2.7 Results:

This chapter summarizes the findings of the study, including the demographic data and the
inferential variables that were examined. Numerical variables included age, experience, and the
number of patients who attended BiPAP, while categorical variables included education, previous
training, gender, and unit distribution. Notably, the Kolmogorov-Smirnov test revealed that the
data had a normal distribution. Furthermore, this chapter also compares the knowledge and
competency scores of critical care nurses before and after a BiPAP education intervention. The
outcomes show a strong effect of the teaching intervention on the knowledge and competency of
critical care nurses following the teaching intervention.

3. Distribution of Demographic Variables among the Study

Population

3.1 Demographic Variables:

Table 1, shows the demographic variables of the study population. The analysis showed that the
majority of the nurses who participated in the study belonged to the age group between 21-30
years, accounting for 46 participants (76.7%), while the lowest frequency was observed in the age
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group older than 50 years, with only 2 participants (3.3%). The education level of the participants
revealed that the majority belonged to the BSN category, with 31 individuals (51.7%), while 29
individuals (48.3%) had an RN education. Many participants' work experience was 3—4 years
(45%), and only a few had experienced 9—10 years (6.7%). It is observed that most participants
had not received training on BiPAP therapy; 52 (86.7%) participants claimed they had not received

training, while only 8 (13.3%) participants claimed they had received a session on BiPAP therapy.

Table 1: Distribution of Demographic Variable among Study Participants.

Derflographic Frequency Percentage
variable n=60)

Age

<21 years 5 8.3
21 - 30 years 46 76.7
31 - 40 years 4 6.7
41 - 50 years 3 5
>50 years 2 33
Education

RN 29 48.3
BSN 31 51.7
Experience in years

1-2 14 233
34 27 45
5-6 10 16.7
7-8 5 8.3
9-10 4 6.7
Previous Training

Yes 8 13.3
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No 52 86.7

In figure 1, the gender distribution of the study population is shown. The frequency of female
participants was found to be higher, 48 (80.0%), than male participants, 12 (20.0%) among the
study population.

Distribution of Gender n=60

20.0%

N

M male

female

80.0%

Figure 1: Distribution of gender among the study population

3.2 Participants' Frequency of BiPAP-Attended Patients:

Table 2, shows the frequency distribution and percentages of clinical characteristics. It is observed
that 44 (73.3%) participants had attended patients on BiPAP with a frequency of <100, and few
nurses 7 (11.1%) had attended patients around 201-300 patients in their career, and only 1 (1.7%)
participant had attended more than 300 patients in their career. There were more people from the
E.R. unit 21 (35.0%) and M.I.C.U. unit 14 (23.3%), and very few from the Peads unit 4 (6.7%).

Table 2: participants' frequency of BiPAP attended to patients.

n=60 frequency Percentage
BiPAP Patients

<100 44 73.3

101 -200 8 13.3
201-300 7 11.7

>300 1 1.7

Unit

C.CU 9 15.0
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E.R 21 35.0
M.I.C.U 14 23.3
N.I.C.U 6 10.0
PAEDS 4 6.7

SI.C.U 6 10.0

3.3 Distribution of Age:

Table 3, shows the descriptive statistics of the study population. It was found that participants had
an average age of 27.98 + 7.98. On average, patients who attended BiPAP Ventilation were

101.7+91.17.

Table 3: Distribution of age

n=60 mean + | Std
Age 27.98 + [ 7.98
No of patients attended on BiPAP 101.7 + [91.17

3.4 Comparison of Knowledge and Competency Scores Before and After Educational
Intervention:

Table 4, shows the mean + SD of knowledge score and competency score. A Paired t-test has been
applied to compare pre- and post-results of knowledge and competency scores. It was found that
there was a significant difference in scores before and after educational intervention. On average,
the knowledge score increased from 4.25+2.10 to 11.3741.30, p-value <0.001. It was also noted
that the competency score was 12.9+£3.447 to 21.2+1.70 after the BiPAP training score increased
significantly, p-value of 0.011.

Table 4: Comparison of Knowledge and Competency Score before and after the teaching

intervention.
Mean+SD(n=60) | Pre Post P-value
Knowledge 4.25+£2.10 11.37£1.30 <0.001

Competency 12.9+3.447 21.2+1.70 0.011
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Figure 2, shows visible paired differences in average knowledge and competency scores among
the study population before and after training.

Average knowledge and
competency score (n=60)

21.20

12.90

25.00 -

20.00 -

15.00 -+ 11.37

10.00 ~
4.25

5.00 -

ooo - KGN
Knowledge

Competency

M Pre

Post

Figure 2: Comparison of Knowledge and Competency score before and after intervention

3.5 Comparison of Knowledge Score Before and After Intervention with Study Demographic

and Clinical Variables:

Table 5, shows the mean + SD of the knowledge score before and after BiPAP training concerning
the demographic and clinical variables. A paired t-test has been applied to compare pre- and post-

results of knowledge scores concerning demographic variables, demonstrating paired differences
that were statistically significant before and after training across each variable, which were less

(<0.001).

Table 5: Comparison of Knowledge score before and after intervention concerning

demographic variables.

knowledge (mean= std)
n=60 N p-value
Pre Post
Previous
Training
Yes 8 2.88 2.36 11.13 | £ | 1.73 <0.001
No 52 | 4.46 2 114 + | 1.24 <0.001
Experience
in years
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1-2 14 | 443 | £ | 1.65 11.5 + | 1.02 <0.001
34 27 | 444 |+ | 2.19 1141 |+ | 1.31 <0.001
5-6 10 | 3.1 + | 2.08 10.7 + | 1.77 <0.001
7-8 5 54 + | 2.7 12 + | 1.22 0.001
9-10 4 375 |+ | 1.89 11.5 + | 0.58 0.003
Education

RN 29 | 4.66 |+ |2.07 1148 |+ |13 <0.001
BSN 31 | 3.87 | £ 2.09 11.26 | £ | 1.32 <0.001
Gender

male 12 | 4.5 + | 1.73 11.75 | £ | 1.14 <0.001
female 48 |1 4.19 | £ |22 11.27 |+ | 1.33 <0.001
Unit

C.C.U 9 344 | £ | 1.740 [ 11.00 | £ [ 1.000 [ <0.001
E.R 21 | 3.71 |+ | 2.171 |11.24 |+ | 1.480 | <0.001
M.I.C.U 14 | 5.00 | £ |2481 [11.64 |+ | 1.151 |<0.001
N.I.C.U 6 |4.67 |+ | 1751 [11.33 |+ | 1.506 | <0.001
PAEDS 4 | 475 |+ | 1.708 | 10.75* | + | 1.708 0.014
S.I.C.U 6 [483 | £ |1.722 [12.17 | £ |.753 <0.001

A paired T-test has been applied

P-value <0.05 taken as significant.

3.6 Comparison of Competency Scores Before and After Teaching Intervention Concerning
Clinical and Demographic Variables:

Table 6, shows the mean + SD of competency scores before and after the teaching intervention
concerning demographic and clinical variables. A paired t-test has been applied to compare pre-
and post-results of competency scores concerning demographic variables, demonstrating paired
differences that were statistically significant before and after training across each variable, which
were less (<0.001).
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Table 6: Comparison of Competency scores before and after teaching intervention.

Competency n mean std p-value
n=60 Pre Post

Previous

Training

Yes 8 12.5 + | 227 |20.25 2.12 | <0.001
No 52 1296 |+ |3.61 | 21.35 1.6 <0.001
Experience

1-2 14 1221 |+ ]3.02 | 21.79 1.42 | <0.001
3-4 27 12.7 + | 3.73 | 21.15 1.54 | <0.001
5-6 10 12.7 + | 3.56 | 20.1 1.52 | <0.001
7-8 5 14.6 =279 |21.2 3.03 | <0.001
9-10 4 15 + | 3.46 | 2225 0.96 | 0.02
Education

RN 29 13.45 |+ |3.51 | 21.14 1.79 | <0.001
BSN 31 1239 |+ |3.36 | 21.26 1.63 | <0.001
Gender

Male 12 14 + | 2.66 |21 1.41 | <0.001
Female 48 12.63 | £ |3.59 | 21.25 1.77 | <0.001
Unit

C.CU 9 12.1 + | 3.1 20.4 2.0 <0.001
E.R 21 12.3 + | 4.0 21.1 1.4 <0.001
M.I.C.U 14 13.7 + | 4.0 21.6 1.7 <0.001
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N.I.C.U 6 13.0 + (28 21.2 + | 1.7 <0.001
PAEDS 4 14.3 + | 1.7 20.0 + |24 0.014
SI.C.U 6 13.3 + |24 22.5 + (038 <0.001

A paired T-test was applied
P-value<0.05 taken as significant.
3.7 Comparison of Knowledge Before and After Training:

Table 7 and Figure 3, Show the frequency and percentage of poor, fair, and good knowledge
before and after training. Wilcoxon signed-rank test has been applied to compare pre- and post-
results of knowledge level. It had been noted that before training, everyone had poor knowledge
(60%). On the contrary, after training, there were 14 (23.3%) participants had fair knowledge, 45
(75% of the population) had good knowledge, and only one had poor knowledge regarding bi-level

positive airway pressure.

Table 7: Comparison of Knowledge before and after Training.

=60 Knowledge frequency (%)

(100%) Pre Post P-value
Poor 60(100%) 1(1.7%)

Fair 0(0%) 14(23.3%) <0.001
Good 0(0%) 45(75%)

Wilcoxon signed-rank test has been applied
P-value <0.05 taken as significant.

Knowledge n=60

150.0%
100.0%
100.0% 75.0%
Hpre
50.0% 23.3%
1.7% 0% 0% post
0.0% - T T )
Poor Fair Good

Figure 3: Comparison of Knowledge before and after Training.
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3.8 Comparison of Competency Levels Before and After Training:

Table 8 and Figure 4, Reveal the distribution of competency levels before and after the training
intervention. A Wilcoxon signed-rank test was conducted to compare the pre- and post-results of
competency levels. Before the training, a majority of participants (56.7%) had poor competency
levels, while smaller proportions had fair (38.3%) and good (5%) competency levels. However,
following the intervention, there was a remarkable shift in the distribution of competency levels.
The percentage of participants with poor competency decreased to zero. Only 5% of participants
had a fair level of competency; additionally, the percentage of individuals with good competency
levels substantially increased to 95%. These findings provide clear evidence leading to a
significant improvement in overall competency levels regarding bi-level positive airway pressure.

Table 8: Comparison of Competency Level before and after Training

n=60 Competency frequency (%)

(100%) Pre Post P-value
Poor 34(56.7%) 0(0%)

Fair 23(38.3%) 3(5%) <0.001
Good 3(5%) 57(95%)

Wilcoxon signed-rank test had been applied
P-value<0.05 is taken as significant.

Competency level before and
00,05 ‘after training n=60 95 0%
56.7%
50.0% A 38.3% = ore
.00% lS.O% 5.0% post
0.0% : e |
Poor Fair Good

Figure 4: Comparison of competency level before and after training
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4. Discussion

The discussion section elaborates on the study findings and compares them with literature support
and arguments addressing the limitations, and establishing a conceptual framework for the study.
The primary aim is to determine and describe the objective of the study and the effect of BiPAP
teaching and hands-on practice intervention on critical care nurses' knowledge and competency
before and after the program. The literature review provided evidence that such interventions can
increase nurses' knowledge and competency regarding BiPAP therapy. Numerous studies show
the significance of continuing nursing education in ensuring the ongoing development of nurses'
knowledge and competency, as well as better patient outcomes.

In this study, findings revealed that the mean age of the participants was 28 years. A study
conducted in Egypt reported similar findings, while a study done in Pakistan indicated a mean age
of 39 years?®!7, The current study result regarding the gender distribution was 80% female and
20% male, which was similar to a study conducted in Egypt?’. However, research done in Iraq
indicated that males were 57% of the participants, while females were 43%. According to the
results of the current study, the majority of participants (45%) had 3—4 years of experience, which
is consistent with a study carried out in Pakistan!®. Additionally, a study done in South Korea
included participants with a similar year of experience range?3. The results of research done in the
Republic of Haiti, where the average age was recorded as 39.94, were quite different3. The present
study revealed that the majority of the nurses had a bachelor's degree in nursing (51.7%), which is
consistent with findings from New York City and Iraq?%27.

According to the current study's findings, the majority of participants in training workshops
on BiPAP therapy had never attended them previously, with 86.7% of the participants reporting
this. Comparable research done in New York City findings were revealed that the majority of
participants had not attended any sessions before the intervention?®. Contradictory findings were
found in a study conducted in Egypt®°. Other contrasting findings in South Korea reported in the
study results were that 80% got education sessions prior and 20% never took sessions before the
educational intervention?3. In this present study, all the participants were selected from critical care
areas, mostly emergency (35%), and medical intensive care units (23%). Similar findings relating
to critical care settings were reported in a study done in New York. However?®.In contrast to the
research findings, the study conducted in Pakistan reported different findings in their study, which
mostly focused on critical care nurses chosen from medical and surgical ICUs!®-

The results of the current study indicate that participants' knowledge was evaluated 100%
of the population had knowledge score less than <50% considered as poor levelbefore education.
Similar study findings were observed in Egypt, before the educational intervention, nurses were
found to have significantly poor levels of knowledge and practice, with a recorded knowledge
deficiency of 100%?2’. Contradictory studies found different findings in the research mentioned
that knowledge levels among nurses were found to be 63.3% poor and 36.7% fair before the



Effects of Teaching Intervention on the Knowledge and Competency of Critical Care 14

teaching intervention31. The findings of the present study showed that there had been a significant
improvement in knowledge after the teaching intervention. In particular, 75% of nurses revealed a
good level of knowledge, 23.3% showed a fair level of knowledge, and only 1.7% showed a poor
level of knowledge. In the study done in Egypt, an educational intervention was carried out to
evaluate nurses' knowledge and practice. The study's findings showed that after the intervention,
there was a significant increase in knowledge levels. In particular, 67.3% showed a good level of
knowledge, 30.0% showed a fair level of knowledge, and 2.7% had a poor level of knowledge,
and these remarkable results are consistent with current findings3?.

Contrasting results were found about the knowledge levels of nurses were evaluated both
before and after a teaching intervention in a study done in Pakistan. The results showed that none
of the participants had good knowledge before the intervention and that 50% of participants had a
poor level of knowledge, while the other 50% had a fair level of knowledge. After the educational
intervention, significant improvements were observed in the nurse's knowledge, particularly, 5.7%
showed poor knowledge, 48.6% showed fair knowledge, and 45.7% showed a good level of
knowledge?3.

Based on the results of the recent study, before the intervention, 56% of participants had
poor competency, 38.3% had fair competency, and only 5% had good competency. After the
teaching and hands-on intervention, participants' scores were evaluated. A good level of
competency was seen in 95% of nurses, a fair level of competency in 5% of nurses, and no one
with a poor level of competency was observed. Related outcomes were reported both before and
after the educational intervention, the study conducted in Egypt. When competencies were
observed before the educational intervention, 80% scored poor, 20% scored fair, and none had a
good level of competencies. Similar outcomes were obtained after the intervention, with 96.7%
revealing good competency, 3.3% demonstrating fair competency, and none falling into the poor
group. These findings quite reflect the present study findings, and the p-value is likewise identical
at 0.00013.

To the best of our knowled ge, this study was the first to be carried out in Pakistan regarding
BiPAP teaching and hands-on intervention on critical care nurses' knowledge and competency.
Earlier studies carried out in our region regarding BiPAP predictor outcomes in COPD patients
were evaluated, as well as the clinical outcome of COPD patients on BiPAP and mechanical
ventilation and the knowledge and practice of critical care nurses regarding ventilator-associated
pneumonia!?-34. However, nurses play a crucial part in administering and overseeing BiPAP
therapy for patients. It'simportant to determine their degree of knowledge and competency, as well
as the impact of educational interventions?.

4.1 Limitations of the study:

However, the study has a few limitations. Firstly, the sample size was relatively small, which may
affect the generalizability of the findings. Secondly, the study did not assess the long-term
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retention of knowledge, making it difficult to ascertain the intervention's sustained impact over
time. Third, multi-center studies are necessary to deepen and strengthen these findings on a larger
scale. The most prominent limitation of the study was the small sample size and one center.

4.2 Study the implications of clinical practice and future recommendations:

The positive findings of this study suggested that BiPAP education and hands-on training be
included in a nursing orientation program, as nurses can confidently initiate and monitor BiPAP
therapy, reducing the need for critical care beds and improving patient care.

Develop comprehensive and ongoing training programs focusing on BiPAP and essential
respiratory skills for critical care nurses, including theoretical knowledge, hands-on practice, and
skill assessments for continuous improvement.

Encourage continuing education, simulation training, clinical mentorship, and interdisciplinary
communication. Prioritize quality improvement initiatives, ensure access to resources, support
policy advocacy, promote research, and foster a culture of learning to enhance critical care
practices and patient outcomes.

BiPAP therapy training programs for critical care nurses should be provided and available in
written form in all emergency units and critical units.

This study made the recommendation that additional research be done on patient-centered
outcomes and that nurses receive BiPAP training.

Future research might benefit from including patient and family views, as well as examining the
perspectives of nurses and those receiving their care.

5. Conclusion

The current research supports our alternative hypothesis that BiPAP teaching interventions
improve critical care nurses' knowledge and competence regarding BiPAP therapy. After
implementing the teaching program, the majority of nurses had a good level of knowledge and
competency about BiPAP therapy, according to the study's findings, with highly statistically
significant differences from before. Thus, it can be concluded that teaching and hands-on practice
can improve nurse knowledge and competency, before attending to BiPAP patients, every critical
care nurse should be trained in nursing education services.
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