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Abstract

Background Evidence-Based Practice (EBP) has been recognised worldwide as a standardised approach for
enhancing the quality of healthcare and patient outcomes. Nurses play a significant role in integrating EBP, especially
in Intensive Care Unit (ICU). Consequently, this study aims to examine the effect of an adapted evidence-based
nursing practices training programme on the competency level of nurses caring for mechanically ventilated patients.

Methods A prospective open-label parallel 1:1 randomised controlled trial was conducted on 80 nurses caring for
ICU patients at the National Hepatology and Tropical Medicine Research Institute, Egypt. The trial was carried out
between November 2022 and February 2023 under the registration number NCT05721664. The enrolled nurses were
randomly divided into intervention and control groups. The intervention group received the evidence-based nursing
practice training programme (EBNPTP) in accordance with the Johns Hopkins EBP conceptional model, whereas the
control group received traditional in-service education. Four assessments (one pre- and three post-assessments) were
conducted to evaluate nurses’competency level over time using the adapted evidence-based nursing competency
assessment checklist. The primary endpoint was an increase the competency levels among nurses caring for
mechanically ventilated patients.

Results The current study results revealed statistically significant differences between intervention and control
groups in relation to their level of competency across the three post-assessments, with (p <.001). The study also
demonstrated that the nurses'competency level continued to decline significantly over time, with (p <.001).
Additionally, a significant correlation was found between the nurses’ pre-assessment and educational level, acting as
independent variables (predictors), and the third endpoint assessment (p <.01), indicated by multiple linear regression.

Conclusion The EBP training programme demonstrated a significant increase in the nurses'level of competency
compared with traditional in-service education. This suggests that by training the nurses in various settings with the
essential skills and knowledge for EBP, their competency level can be enhanced, leading to the delivery of effective
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care and improving patient outcomes. However, the long-term sustainability of the EBP adoptions was insufficient;
further studies are needed to investigate the factors that affect the durability of EBP adoption.

Trial registration The study was registered with Clinical Trials.gov (Registration # NCT05721664) on 10/02/2023.
Keywords Evidence-based practice, Nursing, Training, Mechanical ventilation, Competency

Background

Evidence-based practice (EBP) is a universal fundamen-
tal approach for delivering standardised care based on
the most recent scientific evidence to enhance healthcare
quality [1]. EBP is a problem-solving method for mak-
ing effective, safe clinical decisions as a foundation for
improving patient outcomes, as it bridges the theory-to-
practice gap and delivers innovative patient care, while
also reducing healthcare costs and encouraging lifelong
learning [2]. Nurses play a crucial role in maximising
the efficiency of healthcare services. Furthermore, they
directly interact with patients, particularly in Intensive
Care Units (ICUs) [3]. Therefore, healthcare organisa-
tions should always strive to make it easier for frontline
nurses to use the best evidence in their everyday prac-
tices and overcome obstacles that may impede the imple-
mentation of the evidence [4]. EBP in healthcare is not
a novel concept; Florence Nightingale introduced EBP to
nursing in 1858 [5]. The concept of EBP changed as the
nursing profession evolved and expanded significantly
over the past few decades [6].

Care for critically ill patients necessitates a high level
of competency [7]. In the ICU, mechanical ventilation
(MV) is the most frequently utilised treatment modal-
ity [8]. Although MV aids in the survival of patients with
respiratory compromise, it frequently results in a number
of complications if they do not receive adequate nursing
care [9]. Since the primary purpose of EBP is to address
healthcare issues that contribute to higher mortality and
morbidity rates, we have chosen to focus on ventilator-
associated pneumonia (VAP) as it is a predominant com-
plication among MV patients in Egypt. The incidence of
VAP in Egypt ranges from 16 to 75% [10, 11], which is a
significantly higher incidence compared to other regions,
as the incidence of VAP globally is 15.6%, with rates of
13.5% in the United States, 13.8% in Latin America, and
16.0% in the Asia-Pacific region [12, 13]. Additionally, the
survival rate among VAP patients in Egypt ranges from
58.3 to 31.8% [11, 14], whereas the global survival rate of
VAP typically falls between 50% and 75% [15], which is
also considered greater than the rate observed in Egypt.
This high incidence of VAP and low survival rates in
Egypt may indicate a lack of EBP in nursing practice. Due
to inadequate nursing practices, particularly in the care
of patients with MV, several studies recommend exten-
sive training for nurses [16—18].

Therefore, we hypothesised that nurses who received
an evidence-based nursing practice training programme
(EBNPTP) (u1) demonstrate a sustainable higher increase
in their level of competency than those who received the
usual traditional in-service education (u2) in caring for
mechanically ventilated patients. (H1: 1 >p2). This study
aims to examine the effect of a designed EBNPTP on the
competency level of nurses caring for patients on MV in
selected ICUs in Egypt.

Conceptual framework

The revised Johns Hopkins Evidence-Based Practice
(JHEBP) Model [4] was selected as a systematic and effi-
cient approach to implementing an evidence-based pro-
gramme into practice in this study Fig. 1. The JHEBP
model encompasses four essential components: inquiry,
practice, practice improvements, and learning. Nurse
performance is considered the most typical determinant
and predictor of the quality of care and patient outcomes
[19]. Due to a lack of nurses’ level of competency regard-
ing caring for MV patients, the quality of provided care
and patients’ outcomes are negatively impacted [16—18].
As an independent variable, we designed the EBP train-
ing programme for ICU nurses based on the JHEBP
method. The EBP training programme contains eight
domains listed in Fig. 1, which meet the educational
needs of nurses in terms of both knowledge and prac-
tices. The ultimate objective of the training is to provide
a positive, sustainable change in nurses’ level of compe-
tencies, thereby improving patient outcomes [20]. The
JHEBP Model defines learning as a sustainable change
in candidates’ behaviour. Therefore, the post-assessment
of nurses’ competency as a dependent variable was mea-
sured three times at one-month intervals to evaluate the
over-time change compared to the baseline pre-assess-
ment and control group.

Methods

Trial design

The current study was a prospective open-label parallel
1:1 randomised controlled trial. This study’s protocol was
developed following the Standard Protocol Items Rec-
ommendations for Interventional Trials [21]. The study
was conducted between November 2022 and February
2023 at the National Hepatology and Tropical Medi-
cine Research Institute (NHTMRI) in Cairo, Egypt, in
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EBNCAC: Evidence-Based Nursing Competency Assessment Checklist; AARC: American Association for Respiratory Care; AACN American Association of
Critical-Care Nurses; EBNPTP: Evidence-Based Nursing Practice Training Programme; MV: Mechanical Ventilator; ICU: Intensive Care Unit; EBP: Evidence-

Based Practices; VAP: Ventilator-Associated Pneumonia

accordance with the Consolidated Standards of Report-
ing Trials (CONSORT) guidelines [22].

Participants sampling and study setting

The study was conducted in adult ICUs at the NHTMRI,
Cairo, Egypt. The total capacity of the ICU is 14 beds,
divided into two sections. One section was allocated
for nurses who were assigned as an intervention group,
while the other section was allocated for nurses who
served as a control group. By randomly assigning nurses
to each group and ensuring they work in separate ICU
sections, the risk of contamination bias is reduced. These
sections are comparable in terms of patient flow, equip-
ment availability, and the number of working nurses.
The total number of nurses in the selected setting is 94.
All selected nurses met specific inclusion criteria: Will-
ing to participate in this research, hold the existing posi-
tion for at least three months; this criterion ensures that
participants have had sufficient time to become familiar
with their roles and responsibilities, allowing for a more
accurate assessment of any changes or improvements in
competency resulting from the EBP training programme.

Additionally, participants were required to have at least
two years of critical care experience, ensuring they pos-
sess a solid foundation of knowledge and skills necessary
for caring for MV patients. This experience enhances the
credibility of their feedback on the training programme’s
effectiveness. Nurses intending to leave their jobs within
the study period (four months) were excluded.

Sample size calculation

The sample size of 80 nurses was estimated by G power
software V.3.1.9.4 (Psychonomic Society, Madison, Wis-
consin, USA) with a=0.05, power (1-p err prob)=0.80,
effect size=0.56, and confidence level of 0.95. In terms of
statistical power and effect size, the sample size chosen
for our study was deemed adequate based on the previ-
ous study that studied the impact of an education pro-
gramme on the performance of nurses providing care for
patients on MV [23].

Randomisation and allocation
After verifying the eligibility criteria, the enrolled nurses
were randomly divided into intervention and control
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groups. A simple random sample was generated by a lot-
tery method. The eligible nurses were assigned a num-
ber, and each number was written and placed in a small
opaque envelope. Then random selection and allocation
were performed sequentially for the intervention and
control groups. Randomisation and allocation were con-
ducted by an unaffiliated third party.

Outcomes

The primary endpoint

The primary outcome was an ‘increase in the compe-
tency level’ of nurses caring for MV patients, measured
by the Evidence-Based Nursing Competency Assessment
Checklist (EBNCAC) over three months after receiving
EBNPT, aiming to comprehensively evaluate the effec-
tiveness and durability of the provided EBNPTP and to
ensure the stability of results.

Measurement tools

EBNCAC is a structured observational checklist assess-
ing nurses’ competency developed by the researcher and
compiled from evidence-based clinical guidelines listed
in Fig. 1. Encompassing 74 items, the checklist covers
eight domains addressed in the Evidence-Based Nursing
Practice Training Programme (EBNPTP). The tool was
structured based on various sources, including the Amer-
ican Association of Critical-Care Nurses (AACN), the
American Association for Respiratory Care (AARC), the
National Institutes of Health (NIH), and the Cochrane
Library [24-27]. The responses of nurses to each item
were graded on a scale of 2 to 0. “2=performed correctly
and satisfactory’, “1=performed but unsatisfactory,” and
“O=not performed” The total score ranged from 0 (low-
est) to 148 (highest). Assessors were the charge nurses in
the selected ICUs; they directly observed the nurses’ per-
formance while participants cared for the MV patients.
Based on the total score of 148, the scoring level was
divided into three categories: High (>120 / >80%), Mod-
erate (74—120 / 50-80%), and Low (74 / 50%).

Validity and reliability

Content and scope validity for EBNCAC were deter-
mined utilising the Lawshe method [28]. The tool was
revised by five experts in critical care medicine and nurs-
ing. Following the Subject Matter Expert (SME) ratings,
the content validity ratio (CVR) was calculated for each
item using the formula (ne—N/2)/(N/2), where ne repre-
sents the number of SMEs indicating “essential” and N
denotes the total number of SMEs. The Content Validity
Index (CVI) was then calculated by averaging the CVRs
across all items, resulting in a value of 0.98 (72.57/74).
The scale’s reliability was assessed using internal consis-
tency (Cronbach’s alpha) for all items in the EBNCAC.
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The calculated Cronbach’s alpha for the EBNCAC was
0.721.

Evidence-based nursing practices training programme
(EBNPTP) for the intervention group

BNPTP pertains to the care of MV patients. This is an
integrated theoretical and clinical course for one week
(30 h) designed by the researchers. To ensure the valid-
ity and reliability of the provided EBNPTP, it was formu-
lated based on the latest research findings in the relevant
areas of this study, such as those from the AACN and
Cochrane Library [24, 27]. Furthermore, it underwent
review by three professional experts in critical care nurs-
ing and medicine to ascertain content validity. Also, three
ICU nurses were enlisted to conduct a pre-test assess-
ing the feasibility and acceptability of the training pro-
gramme and the tool. Necessary revisions were made
based on their feedback, and these nurses were excluded
from the sample frame for enrollment. We standardised
the delivery of the EBNPTP to enhance reliability by pro-
viding clear instructions to facilitators and conducting
training sessions in a controlled and consistent manner.
Finally, setting amenities and nurses’ and patients’ prefer-
ences were considered as it is a necessity of EBP. During
the training week, the nurses in the intervention group
(n=40) were divided into two equal groups. They were
scheduled to exchange their working days in the ICU
with their training times to prevent any interruption of
workflow in the ICU. The nurses’ considerable clinical
experience enabled them to effectively fulfil the objec-
tives of the condensed course.

Control group

The control group received traditional in-service edu-
cation on a regular basis from the quality management
department and nursing office. Usually, the educational
content was provided in accordance with the educational
needs of nurses. Routine clinical guidance was usually
provided in real clinical settings. Additionally, periodic
supplementary sessions were organised to address sig-
nificant incidental clinical issues encountered by nurses.

Data collection procedure

After obtaining the informed consent, recruitment
started in November 2022, and baseline pre-assessment
was conducted in November 2022 using the EBNCAC.
It serves as the initial assessment before the EBNPTP
intervention, which was provided in one week at the end
of November 2022. The first post-assessment was con-
ducted immediately after the EBNPTP at the beginning of
December 2022. It measures the immediate impact of the
EBNPTP using the EBNCAC. The second post-assess-
ment took place one month after the first assessment in
January 2023. The Third Post-assessment occurred in the
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second half of February 2023, one month after the second
post-assessment and three months after the EBNPTP,
serving as the endpoint assessment. Considering that
each assessment was held within one week, the interval
between the four assessments was one month.

Data analysis

This study utilized a per-protocol analysis. Statistical
Package for Social Sciences (SPSS) V.23.0 (IBM, New
York) was used for analysis. Data were expressed using
mean and standard deviation (SD). The normal data dis-
tribution was examined using Shapiro-Wilk’s test, his-
tograms, box plots, and normal Q-Q plots for both the
control and intervention groups with (p>.05). The two
groups were compared by a two-way repeated measure
of ANOVA. Multiple linear regression was applied as a
regression model to test the effect of the study predictors
on the endpoint third post-assessment. Finally, the effects
of demographic characteristics on the baseline pre-
assessment and endpoint of the third post-assessment
were determined utilising a t-test and one-way ANOVA.
The significance level was set at (p<.05).

Result

Out of 94 nurses, 14 were excluded as they did not meet
the eligibility criteria. Eighty nurses were equally allo-
cated into the intervention group and control group.
Ultimately, the third post-assessment data was carried
out for 71 nurses (intervention, n=37; control, n=34).
The reasons for dropout throughout the follow-up using
three post-assessments are reported in Fig. 2. The scores
for nurses’ competency subscales across the control and
intervention groups at the four observation times are
depicted in supplementary material 1.

At baseline, there were no significant differences
between the groups in regard to their demographic
characteristics Table 1. Most participants were female
(78.8%), and more than half were diploma nurses (57.5%).
Their mean age and length of experience at the ICU were
33.2 years old and 10.3 years, respectively.

The stacked line chart in Fig. 3 depicts the chrono-
logical change in nurses’ competency level measured by
EBNCAC among the two groups, revealing a low level
of competency at the baseline with no significant differ-
ence between the two groups (p=.81). The highest level
of competency was at the first post-assessment score
among the interventional group, with a mean score of
(90.4+11.55). The mean score declined steadily until
the third post-assessment reaching a mean score of
(65.6126.70). The control group demonstrated a low
level of competency along with the four-time assess-
ments, with mean scores ranging from 31.5 to 33.67 out
of 148. Statistically significant differences were observed
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between the groups among the three post-assessments,
with (p<.001).

According to Table 2, there is a statistically significant
difference within groups in terms of pre, first, second,
and third assessments in relation to the nurses’ com-
petency level (p<.001). In addition, there is a statisti-
cally significant difference between groups regarding
the nurses’ competency level (p<.001), specifically in
the three post-assessment phases. with a considerable
high estimated effect size (12=0.699). Finally, there is
an interaction effect between the measurements in time
and group (p<.001). Therefore, the result of the Two-way
repeated measures ANOVA supported our hypothesis
that the EBNPTP significantly increased nurses’ level of
competency.

Table 3 presents the results of multiple linear regres-
sion models, which reveal the effect of these indepen-
dent variables on the endpoint observation. The study
revealed that pre-assessment (B=0.53, p=.002), educa-
tional level (B=14.12, p<.001), and control-intervention
groups strongly predicted improvement of the third post-
assessment (Endpoint) (B=35.69, p<.001). The adjusted
R square was (0.667), indicating that the model could
account for approximately 66.7% of third post assessment
improvement.

Table 4 indicates significant differences between nurses’
level of education and the scores of the third post-assess-
ment (F=9.41, p<.01). The 3rd post assessment score was
significantly higher for bachelor’s degree nurses than for
diploma (p<.001) and technical institute nurses (p<.05),
while no significant differences between nurses’ pre /
third post-assessments related scores in term of their
gender, age, and years of experience.

Discussion

To the of our knowledge, this is the first randomised
controlled trial (RCT) in Egypt and the Middle East
that aimed to quantitatively examine the effect of the
EBNPTP caring for MV patients and assess the sustain-
ability effect over time. The current study showed that the
nurses who received the EBNPTP demonstrated a higher
level of competency than those who did not. Congru-
ently, several studies revealed that nurses’ level of com-
petency was significantly improved by attending an EBP
educational programme [29-32]. These findings strongly
advocate for the widespread adoption of EBP utilisation
to enhance nurses’ competency levels. Conversely, previ-
ous research has suggested that although EBP enhances
nurses’ practices, it does not have a significant impact on
their knowledge and attitude [33].

The improvement in nurses’ level of competency after
receiving the EBNPTP can be attributed to a number of
factors, including an increase in their job satisfaction, a
sense of confidence, and an increase in their knowledge
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Fig. 2 CONSORT flow diagram shows the participation in this study

and skills, which provides them with a rationale for each
specific task they perform. These provided justifications
align with previous research [4, 31]. From another point
of view, this finding underscores deficiencies in baseline
nurses’ understanding of EBP and its inadequate integra-
tion into their clinical practices. Moreover, the findings
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hint at the ineffectiveness of traditional in-service edu-
cation delivered to nurses. Indicates the importance of
substituting traditional in-service education with EBP
training programmes and wide use of such programmes
across different nursing domains.
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Table 1 Demographic characteristics of the enrolled
participants at baseline (n=80)

Demographic Groups Total p
characteristics Control Interven- (n=80)
(n=40) tional n (%)
n (%) (n=40)
n (%)

Gender: 0.785°

Male 8(20.0) 9(22.5) 17 (21.3)

Female 32(80.0) 31(77.5) 63 (78.8)
Years of experience in ICU: 0463°

1-10 23(57.5) 21(52.5) 44 (55)

>10-20 8(20.0) 13 (32.5) 21(26.3)

>20-30 8(20.0) 6(15.0) 14 (17.5)

>30-40 1(2.5) 0(0) 1(1.3)

Mean+SD 104+833 1024780 1034802 0945°

Educational level: 0.192°

Diploma nurses 21 (52.5) 25 (62.5) 46 (57.5)

Technical nurses 15 (37.5) 8(20.0) 23 (28.8)

Bachelor's nurses 4(10.0) 7(17.5) 11(13.8)
Age: 0.855°

20-30 18 (45.0) 18 (45.0) 36 (45.0)

>30-40 11(27.5) 12 (30) 23 (28.8)

>40-50 7(17.5) 8(20.0) 15(18.8)

>50-60 4(10.0) 2(5.0) 6(7.5)

Mean+SD 334+9.79 33+9.15 3324942 0842°

2 Chi-square. ° t-test

In terms of the sustainability effect of EBNPTP among
the intervention group, this study demonstrated that
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the mean scores of the nurses who received EBNPTP
decreased significantly over time, indicating a lack of
sustainability in the nurses’ level of competency. Even
though the third post-assessment score for the interven-
tion group was the lowest, it was still significantly two
times higher than the baseline per-assessment score for
the same group and the average scores of the control
group. Similarly, Chu et al. (2019) [34] found that the
experimental group’s scores substantially improved more
than the control group one month after the training.
However, both groups’ results declined; still, the experi-
mental group performed better than the control group,
indicating the effectiveness of the EBNPTP. Short-term
initiatives of EBP education are likely to be successful.
Nevertheless, there is little evidence regarding these ini-
tiatives” sustainability [34, 35]. Conversely, other studies
confirmed that the participants’ EBP competencies were
significantly improved and maintained over time [36, 37].

The rationale for the lack of sustainability of nurses’
competencies can be attributed to nurses’ attitudes, resis-
tance to change, lack of motivation, inadequate com-
mitment, insufficient clinical supervision, stressful work
environment, and workload. This finding is consistent
with previous studies [31, 36]. The lack of sustainability
may also result from insufficient availability of essential
equipment and supplies required for conducting EBP.
Hence, it is strongly advised to provide effective clini-
cal supervision for nurses in parallel with implementing
EBP and to encourage nurses to adopt EBP consistently.

148
== control m—interventionl|
128 High level of competency >120
108
Moderate level of competency (74-120) I — 90.4%
38 [
l iy 77.1%
65.6% -
68 low level of competency <74 ‘
48
l, 30.9
28 [— 31.5 - 33.6 - 32.5 31.5
8

PRE-ASSESSMENT 15T POST-ASSESSMENT

2ND POST-ASSESSMENT 3RD POST-ASSESSMENT

Fig. 3 Comparison between nurses'level of competency over the four times of measurements

*P<.001
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Measurements Groups

Two-way repeated measures ANOVA

Control (n=34) Interventional (n=37) Sum of squares df Mean Squares F p n2
Mean+SD Mean+SD
Pre-assessment 31.55+12.01 30.89+11.56 Group (Between) 80404.23 1 80404.236 159.88 <.001 0.699
1st 33.67+£1351 90.40+11.55 Time (within) 36882.69 1.660 22217.231 64.247 <001 0482
post-assessment
2nd 3258+13.29 77.13£21.31 Time x Group 3241117 1.660 19523.696 56458 <.001 0450
post-assessment
3rd 31.52+£13.51 65.64+26.70

post-assessment

SD: standard deviation; n2: partial eta squared

Table 3 The predictors on 3rd post-assessment (Endpoint observation) by multi-linear regression

Model B t Sig. R Ad- F p
Dependent Independent variables Square  justed R
Square

3rd post-assess- Age 0.003 0.001 0.010 0.992 0834 069 0.667 24.36 <0.001
ment (Endpoint)  gender 5592 0084 1193 0.237

years of experience in ICU -0443 -0133  -1.083 0.283

Educational level 14.124 0377 4907 <0.001

Pre-assessment (Baseline) 0.530 0.227 3.236 0.002

Control-Interventional 35696 0657 9489 <0.001

groups

B, Standardized regression coefficient; B, Unstandardized regression coefficient; ICU, Intensive care unit

1st and 2nd post-assessment were excluded from the regression model because a VIF was above five to avoid render other significant variables redundant

Table 4 Influence of demographic characteristics on the pre-assessment and 3rd post-assessment

Demographic characteristics N Pre-assessment as a baseline data 3rd post-assessment as an endpoint
Mean+SD t/F p-value Mean+SD t/F p-value
Gender
male 15 31.53+14.02 118 0.90 42.00+17.80 -1.53° 013
female 56 31121114 51.26+£29.19
Age 1.18° 032 203° 0.11
20-30 31 32.77+10.25 56.96+£29.85
>30-40 20 30.80+£12.09 47.85+25.64
>40-50 14 26.57£14.65 41.64+25.08
>50-60 6 3533+£8.71 3250+£1042
Years of experience in ICU
1-10 38 3257+1262 440 0.72 55.13+29.77 2.72° 0.051
>10-20 19 30.31+£9.92 5047 +£25.87
>20-30 13 29.00+£11.98 3284+1223
>30-40 1 25.00£0 20.00£0
Level of education
Diploma Nurses 40 30.15+£10.32 1120 033 41.15+18.13 I* ** 941° <0.001
Technical institute 21 30.80+14.38 50.85+£32.46
Bachelor's degree 10 36.30+£1042 78.70+28.03

-tests,PF-tests

Bonferroni *p<.05, ** p<.001

SD: Standard deviation; ICU: Intensive care unit

Also, ensuring the constant availability of the necessary

equipment.

Regarding the variables that affect the competency
level of the nurses, multi-linear regression analysis
revealed that a higher educational level was associated

with a higher level of nurses’ competency. This result

could be attributed to the higher level of skills and knowl-

edge that baccalaureate-educated nurses possess; they
are also more confident and take the initiative to update
their knowledge, which makes them more capable of
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performing competently. On the same line, Hashish et al.
(2020) [38] illustrated that experienced and baccalaureate
nurses are more likely to access more resources, power,
and knowledge that enable them to undertake autono-
mous and EBP than diploma programmes. Notably, the
majority (approximately 90%) of nurses in Egypt hold
diplomas, while only 6-8% hold bachelor’s degrees [39].

Furthermore, the study found that the baseline pre-
assessment was an independent predictor and showed a
significant relationship with the third assessment. This
may be due to the fact that those who demonstrated in a
particular way will continue to do so, and the nurses’ per-
formance depends on their previous accumulated knowl-
edge. This finding aligns with previous research which
stated that nurses with a higher baseline competency
level are likely to be more confident in implementing EBP
[40]. However, the study revealed that nurses’ gender,
age, and years of experience did not significantly affect
their competency level before and after EBNPTP. This
finding may be due to the reliability and accessibility of
the provided EBNPTP, which was available to all nurses
irrespective of these demographic variations, thus sug-
gesting that EBNPTP implementation in the future could
be beneficial for all nurses, regardless of these demo-
graphic characteristics. Consistently, Stokke et al. (2014)
stated that none of the nurses’ demographic characteris-
tics were found to be correlated with the implementation
of EBP [41]. Since nurses’ attitude and motivation reflect
their professional values and performance, prior research
emphasises the importance of enhancing these factors
when encouraging nurses to adopt EBP into their prac-
tices [42].

Conclusion

The current RCT is the first in Egypt and the Middle East
to investigate the effect of an EBP training programme
on the competency of nurses caring for MV patients and
to assess the effect’s sustainability over time. In accor-
dance with the research hypothesis, the EBP training
programme demonstrated a significant increase in the
nurses’ level of competency compared with traditional
in-service education. This highlights the potential for
widespread adoption of EBP across various areas of nurs-
ing to enhance the quality of care provided. However,
the efficacy of the EBP training programme was found
to be unsustainable over time. Addressing this chal-
lenge requires integrating the EBP training programme
as material for job development and remuneration train-
ing for nurses to enhance its long-term effectiveness,
ongoing monitoring of nurses’ performance, and fur-
ther assessment of the contributing factors. The baseline
competency and educational level of nurses correlate
significantly with their performance. Consequently, the
difficulties in dealing with nurses with varying levels of
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education and diminishing competencies persisted. This
suggests the need for customised training programmes
based on nurses’ baseline competency levels and educa-
tional backgrounds, as well as facilitating peer support
and mentorship.

Limitations of the study

The enrolled participants were selected from a limited
number of nurses. In addition, when the researchers esti-
mated the sample size, the dropout rate was not consid-
ered, which may affect the power of the sample size; the
dropout rate was 11%. The study included a small num-
ber of allocated bachelor nurses. Another limitation is
that only three months were the duration to assess the
sustainability effect of EBNPTP over time, which may be
a short period. Additionally, data was collected from only
one hospital.

Recommendations

According to the current study’s findings, we strongly
suggest implementing EBP in nursing practices through
elevating awareness and delivering extensive training for
nurses across different settings. By equipping nurses with
the necessary skills and knowledge for EBP, their compe-
tency can be enhanced, thus contributing to improved
patient outcomes. Additionally, assign highly educated
nurses to critical care settings requiring advanced care.
Also, to sustain the implementation of EBP, we recom-
mend providing effective clinical supervision. Further-
more, we propose a larger-scale evaluation of the impact
of EBP implications in a variety of nursing specialisations.
We therefore strongly advise evaluating the effects of EBP
on patient outcomes. In addition, it is important to assess
the factors or obstacles that may affect the application of
EBP in nursing and to maintain its sustainability, as well
as to identify the gap between education and practice
using qualitative and quantitative research methods.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512912-024-01869-1.

[ Supplementary Material 1 J

Acknowledgements
We would like to express our gratitude to all nurses who participated in this
study. We thank Mrs. Samar Hashem for the assistance in data collection.

Author contributions

Conceptualization, S.E,, and M.M.; methodology, S.E, M.M,, EE. and BE,; Data
collection, EEE, BE, and S.E. investigation and formal analysis, S.E.and M.M,;
writing—review and editing, S.E, M\M,, EE,, and B.E,; All authors read and
approved the final manuscript.

Funding
Not applicable.


https://doi.org/10.1186/s12912-024-01869-1
https://doi.org/10.1186/s12912-024-01869-1

Elhabashy et al. BMC Nursing (2024) 23:225

Open access funding provided by The Science, Technology & Innovation
Funding Authority (STDF) in cooperation with The Egyptian Knowledge Bank
(EKB).

Data availability

The generated tool of data collection EBNCAC, intervention training
programme EBNPTP and raw data of this study are available from the
corresponding author upon request.

Declarations

Ethics approval and informed consent to participate

This study was registered with Clinical Trials.gov (Registration # NCT05721664)
on 10/02/2023 and approved by the Research Ethics Committee for Human
Subject Research at NHTMRI-IRB, Egypt (approval # 33/22). Participation in this
study was entirely voluntary, and a written informed consent was obtained
before the commencement of the study, the authors are attesting that all
participants were aware of the study’s purpose, risks, and potential benefits
before providing written consent. Participants had the right to withdraw

from the study at any time without any repercussions on their professional
evaluations, while still receiving the traditional routine education as usual.
Even though the control group did not receive the intervention being
studied, they still received equitable education to ensure fairness, and no
expected harm was verified. Also, we intend to provide the EBP training
programme to the control group if the intervention proves to be effective,
thus ensuring equal treatment for all participants in the study. The study was
conducted with the participants'rights and safety protected by adhering to
local Egypt laws and all methods were carried out in accordance with relevant
guidelines and regulations of the Declaration of Helsinki. Every participant
received a unique identification number, which protected their anonymity.
Confidentiality was also confirmed.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

"Faculty of Nursing, Cairo University, 11562 Cairo, Egypt

’Graduate School of Biomedical and Health Sciences, Hiroshima
University, 734-8551 Kasumi, Hiroshima, Japan

*National Hepatology and Tropical Medicine Research Institute, Cairo,
Egypt

Received: 19 April 2023 / Accepted: 14 March 2024
Published online: 02 April 2024

References

1. Saunders H, Vehvildinen-Julkunen K. Key considerations for selecting instru-
ments when evaluating healthcare professionals'evidence-based practice
competencies: a discussion paper. J Adv Nurs. 2018;74:2301-11. https://doi.
0rg/10.1111/jan.13802

2. American Nurses Association (ANA). What is evidence-based practice in
nursing? https://www.nursingworld.org/practice-policy/nursing-excellence/
evidence-based-practice-in-nursing/. Accessed 12 Feb 2024.

3. Davies C, Lyons C, Whyte R. Optimizing nursing time in a day care unit: qual-
ity improvement using lean six sigma methodology. Int J Qual Health Care.
2019;31(Supplement1):22-8. https://doi.org/10.1093/intghc/mzz087

4. Dang D, Dearholt SL, Bissett K, Ascenzi J, Whalen M. Johns Hopkins evidence-

based practice for nurses and healthcare professionals: model and guidelines.

Sigma Theta Tau; 2021.

5. Nightingale F. Notes on matters affecting the health, efficiency and hospital
administration of the British Army... by Florence Nightingale... Harrison and
Sons; 1858.

6. D'Souza P, George A, Noronha J, Renjith V. Integration of evidence-based
practice in nursing education: a novel approach. 2015.

20.

21.

22.

23.

24.

25.

26.

27.

Page 10 of 11

Bassford C. Decisions regarding admission to the ICU and international initia-
tives to improve the decision-making process. Crit Care. 2017;21:1-3. https://
doi.org/10.1186/513054-017-1749-3

Jung YT, Kim MJ, Lee JG, Lee SH. Predictors of early weaning failure from
mechanical ventilation in critically ill patients after emergency gastrointesti-
nal surgery: a retrospective study. Medicine. 2018,97. https://doi.org/10.1097/
MD.0000000000012741

Kobayashi H, Uchino S, Takinami M, Uezono S. The impact of ventilator-
associated events in critically ill subjects with prolonged mechanical
ventilation. Respir Care. 2017;62:1379-86. https://doi.org/10.1097/
MD.0000000000012741

Fathy A, Abdelhafeez R, Abdel-Hady E-G, Abd Elhafez SA. Analysis of ventila-
tor associated pneumonia (VAP) studies in Egyptian University hospitals.
Egypt J Chest Dis Tuberculosis. 2013;62:17-25. https://doi.org/10.1016/j.
€jcdt.2013.04.008

Elkolaly RM, Bahr HM, EI-Shafey BI, Basuoni AS, Elber EH. Incidence of ventila-
tor-associated pneumonia: Egyptian study. Egypt J Bronchol. 2019;13:258-66.
https://doi.org/10.4103/ejb.ejb_43_18

Kollef MH, Chastre J, Fagon JY, Francois B, Niederman MS, Rello J, et al. Global
prospective epidemiologic and surveillance study of ventilator-associated
pneumonia due to pseudomonas aeruginosa. Crit Care Med. 2014,42:2178-
87. https://doi.org/10.1097/CCM.00000000000005 10

Xie J,Yang Y, Huang Y, Kang Y, Xu Y, Ma X, et al. The current epidemiological
landscape of ventilator-associated pneumonia in the intensive care unit: a
multicenter prospective observational study in China. Clin Infect Dis. 2018,67
suppl2:5153-61. https://doi.org/10.1093/cid/ciy692

Galal YS, Youssef MRL, Ibrahiem SK. Ventilator-associated pneumonia:
incidence, risk factors and outcome in paediatric intensive care units at Cairo
University Hospital. J Clin Diagn Res. 2016;10:5C06. https://doi.org/10.7860/
JCDR/2016/18570.7920

Karakuzu Z, Iscimen R, Akalin H, Girgin NK, Kahveci F, Sinirtas M. Prognostic
risk factors in ventilator-associated pneumonia. Med Sci Monit. 2018;24:1321.
https://doi.org/10.12659/msm.905919

Liu M, LinY, Dai Y, Deng Y, Chun X, LvY, et al. A multi-dimensional EBP edu-
cational program to improve evidence-based practice and critical thinking
of hospital-based nurses: development, implementation, and preliminary
outcomes. Nurse Educ Pract. 2021;52:102964. https://doi.org/10.1016/j.
nepr.2020.102964

Meligy BS, Kamal S, El Sherbini SA. Mechanical ventilation practice in Egyp-
tian pediatric intensive care units. Electron Physician. 2017;9:4370. https://doi.
0rg/10.19082/4370

Abdelhafez Al, Tolba AA. Nurses' practices and obstacles to oral care quality
in intensive care units in Upper Egypt. Nurs Crit Care. 2021. https://doi.
org/10.1111/nicc.12736

Gunawan NPIN, Hariyati RTS, Gayatri D. Motivation as a factor affecting nurse
performance in regional general hospitals: a factors analysis. Enferm Clin.
2019;29:515-20. https://doi.org/10.1016/j.enfcli.2019.04.078

TEAL Center Fact Sheet No. 11: Adult Learning Theories| Adult Education and
Literacy| U.S. Department of Education. https://lincs.ed.gov/state-resources/
federal-initiatives/teal/guide/adultlearning. Accessed 17 Apr 2023.

Chan AW, Tetzlaff JM, Altman DG, Laupacis A, Getzsche PC, Krleza-

Jeri¢ K, et al. SPIRIT 2013 statement: defining standard protocol

items for clinical trials. Ann Intern Med. 2013;158:200-7. https://doi.
0rg/10.7326/0003-4819-158-3-201302050-00583

Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated guide-
lines for reporting parallel group randomised trials. 2010;1:100-7. https://doi.
0rg/10.4103/0976-500X72352

Behzadi F, Khanjari S, Haghani H. Impact of an education program on the
performance of nurses in providing oral care for mechanically ventilated
children. Australian Crit Care. 2019;32:307-13. https://doi.org/10.1016/j.
aucc.2018.06.007

AACN Levels of Evidence - AACN. https://www.aacn.org/clinical-resources/
practice-alerts/aacn-levels-of-evidence. Accessed 8 Feb 2024.

Mussa CC, Gomaa D, Rowley DD, Schmidt U, Ginier E, Strickland SL. AARC clin-
ical practice guideline: management of adult patients with tracheostomy in
the acute care setting. Respir Care. 2021,66:156-69. https://doi.org/10.4187/
respcare.08206

Boltey E, Yakusheva O, Kelly Costa D, Michigan AA. 5 nursing strategies to
prevent ventilator-associated pneumonia. Am Nurse Today. 2017;12:42.
Smith V, Devane D, Nichol A, Roche D. Care bundles for improving outcomes
in patients with COVID-19 or related conditions in intensive care- a rapid


https://doi.org/10.1111/jan.13802
https://doi.org/10.1111/jan.13802
https://www.nursingworld.org/practice-policy/nursing-excellence/evidence-based-practice-in-nursing/
https://www.nursingworld.org/practice-policy/nursing-excellence/evidence-based-practice-in-nursing/
https://doi.org/10.1093/intqhc/mzz087
https://doi.org/10.1186/s13054-017-1749-3
https://doi.org/10.1186/s13054-017-1749-3
https://doi.org/10.1097/MD.0000000000012741
https://doi.org/10.1097/MD.0000000000012741
https://doi.org/10.1097/MD.0000000000012741
https://doi.org/10.1097/MD.0000000000012741
https://doi.org/10.1016/j.ejcdt.2013.04.008
https://doi.org/10.1016/j.ejcdt.2013.04.008
https://doi.org/10.4103/ejb.ejb_43_18
https://doi.org/10.1097/CCM.0000000000000510
https://doi.org/10.1093/cid/ciy692
https://doi.org/10.7860/JCDR/2016/18570.7920
https://doi.org/10.7860/JCDR/2016/18570.7920
https://doi.org/10.12659/msm.905919
https://doi.org/10.1016/j.nepr.2020.102964
https://doi.org/10.1016/j.nepr.2020.102964
https://doi.org/10.19082/4370
https://doi.org/10.19082/4370
https://doi.org/10.1111/nicc.12736
https://doi.org/10.1111/nicc.12736
https://doi.org/10.1016/j.enfcli.2019.04.078
https://lincs.ed.gov/state-resources/federal-initiatives/teal/guide/adultlearning
https://lincs.ed.gov/state-resources/federal-initiatives/teal/guide/adultlearning
https://doi.org/10.7326/0003-4819-158-3-201302050-00583
https://doi.org/10.7326/0003-4819-158-3-201302050-00583
https://doi.org/10.4103/0976-500X72352
https://doi.org/10.4103/0976-500X72352
https://doi.org/10.1016/j.aucc.2018.06.007
https://doi.org/10.1016/j.aucc.2018.06.007
https://www.aacn.org/clinical-resources/practice-alerts/aacn-levels-of-evidence
https://www.aacn.org/clinical-resources/practice-alerts/aacn-levels-of-evidence
https://doi.org/10.4187/respcare.08206
https://doi.org/10.4187/respcare.08206

Elhabashy et al. BMC Nursing

28.

29.

30.

32.

33.

34.

35.

36.

(2024) 23:225

scoping review. Cochrane Database Syst Reviews. 2020;2020. https://doi.
0rg/10.1002/14651858.CD013819

Lawshe CH. A quantitative approach to content validity. Pers Psychol.
1975;28:563-75. https//doi.org/10.1111/j.1744-6570.1975.tb01393.x
Gallagher-Ford L, Koshy Thomas B, Connor L, Sinnott LT, Melnyk BM. The
effects of an intensive evidence-based practice educational and skills build-

ing program on EBP competency and attributes. Worldviews Evid Based Nurs.

2020;17:71-81. https://doi.org/10.1111/wvn.12397

Kim JS, Gu MO, Chang H. Effects of an evidence-based practice education
program using multifaceted interventions: a quasi-experimental study with
undergraduate nursing students. BMC Med Educ. 2019;19:1-10. https://doi.
0rg/10.1186/512909-019-1501-6

Melnyk BM, Fineout-Overholt E. Evidence-based practice in nursing & health-
care: a guide to best practice. Lippincott Williams & Wilkins; 2022.

van der Goot WE, Keers JC, Kuipers R, Nieweg RMB, de Groot M. The effect
of a multifaceted evidence-based practice programme for nurses on knowl-
edge, skills, attitudes, and perceived barriers: a cohort study. Nurse Educ
Today. 2018,63:6-11. https://doi.org/10.1016/j.nedt.2018.01.008

Lee CY,Wang WF, Chang YJ. The effects of evidence-based nursing training
program on nurses' knowledge, attitude, and behavior. New Taipei J Nurs.
2011;13:19-31.

ChuT-L, Wang J, Monrouxe L, Sung Y-C, Kuo C, Ho L-H, et al. The effects of
the flipped classroom in teaching evidence based nursing: a quasi-experi-
mental study. PLoS ONE. 2019;14:20210606. https://doi.org/10.1371/journal.
pone.0210606

Fleiszer AR, Semenic SE, Ritchie JA, Richer M, Denis J. Nursing unit leaders'
influence on the long-term sustainability of evidence-based practice
improvements. J Nurs Manag. 2016;24:309-18. https://doi.org/10.1111/
jonm.12320

Gorsuch C (ret) PF, Gallagher Ford L, Koshy Thomas B, Melnyk BM, Connor, L.
Impact of a formal educational skill-building program based on the ARCC

37.

38.

39.

40.

41.

42.

Page 11 of 11

model to enhance evidence-based practice competency in nurse teams.
Worldviews Evid Based Nurs. 2020;17:258-68. https://doi.org/10.1111/
wvn.12463

Ramos-Morcillo AJ, Fernandez-Salazar S, Ruzafa-Martinez M, Del-Pino-
Casado R. Effectiveness of a brief, basic evidence-based practice course for
clinical nurses. Worldviews Evid Based Nurs. 2015;12:199-207. https://doi.
org/10.1111/wvn.12103

Hashish A, Aly E, Alsayed S. Evidence-based practice and its relationship to
quality improvement: a cross-sectional study among Egyptian nurses. Open
Nurs J. 2020;14. https://doi.org/10.2174/1874434602014010254

Bellizzi S, Padrini S. Report of the satisfaction survey amongst public health
services nurses in Port Said. BMC Nurs. 2021,20:1-5. https://doi.org/10.1186/
$12912-021-00707-y

Al-Busaidi IS, Al Suleimani SZ, Dupo JU, Al Sulaimi NK, Nair VG. Nurses'know!-
edge, attitudes, and implementation of evidence-based practice in Oman: a
multi-institutional, cross-sectional study. Oman Med J. 2019;34:521. https//
doi.org/10.5001/0m;j.2019.95

Stokke K, Olsen NR, Espehaug B, Nortvedt MW. Evidence based practice
beliefs and implementation among nurses: a cross-sectional study. BMC Nurs.
2014;13:1-10. https://doi.org/10.1186/1472-6955-13-8

Mlambo M, Silén C, McGrath C. Lifelong learning and nurses' continuing
professional development, a metasynthesis of the literature. BMC Nurs.
2021;20:1-13. https://doi.org/10.1186/512912-021-00579-2

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1002/14651858.CD013819
https://doi.org/10.1002/14651858.CD013819
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x
https://doi.org/10.1111/wvn.12397
https://doi.org/10.1186/s12909-019-1501-6
https://doi.org/10.1186/s12909-019-1501-6
https://doi.org/10.1016/j.nedt.2018.01.008
https://doi.org/10.1371/journal.pone.0210606
https://doi.org/10.1371/journal.pone.0210606
https://doi.org/10.1111/jonm.12320
https://doi.org/10.1111/jonm.12320
https://doi.org/10.1111/wvn.12463
https://doi.org/10.1111/wvn.12463
https://doi.org/10.1111/wvn.12103
https://doi.org/10.1111/wvn.12103
https://doi.org/10.2174/1874434602014010254
https://doi.org/10.1186/s12912-021-00707-y
https://doi.org/10.1186/s12912-021-00707-y
https://doi.org/10.5001/omj.2019.95
https://doi.org/10.5001/omj.2019.95
https://doi.org/10.1186/1472-6955-13-8
https://doi.org/10.1186/s12912-021-00579-2

	﻿Effect of evidence-based nursing practices training programme on the competency of nurses caring for mechanically ventilated patients: a randomised controlled trial
	﻿Abstract
	﻿Background
	﻿Conceptual framework
	﻿Methods
	﻿Trial design
	﻿Participants sampling and study setting
	﻿Sample size calculation
	﻿Randomisation and allocation
	﻿Outcomes
	﻿The primary endpoint


	﻿Measurement tools
	﻿Validity and reliability
	﻿Evidence-based nursing practices training programme (EBNPTP) for the intervention group
	﻿Control group
	﻿Data collection procedure
	﻿Data analysis
	﻿Result
	﻿Discussion
	﻿Conclusion
	﻿Limitations of the study
	﻿Recommendations

	﻿References


