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Implementing evidence-based guidelines is one way of addressing the
knowledge gap of critical care nurses regarding the ventilator liberation of
critically ill adult patients in South Africa. A quasi-experimental intervention
study using a pre-test/post-test design to measure critical care nurses’
knowledge on ventilator liberation of adult patients in intensive care units was
conducted. The critical care nurses were purposively sampled into three groups
and their knowledge was measured before an educational intervention, and three
months after. Data was collected with pre/post-test questionnaires, n1=115 pre-
test and n2=90 post-test, respectively. An educational intervention using a
PowerPoint presentation, printed copies of the guidelines, posters as reminders,
and informal monitoring visits (Intervention Group One) had an insignificant
effect (p=0.371; Cohen’s d <0.20) on the improvement of the respondents’
knowledge score (62,93 versus 65,22). Handing out printed copies of guidelines
alone (Intervention Group Two) had a small effect (p=0.033; Cohen’s d=0.49
small) but did not improve respondents’ knowledge score (60,34 versus 53,41).
The absence of an educational intervention (Control Group) had an insignificant
effect (p=0.884; Cohen’s d <0.20) on the improvement of respondents’
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knowledge score (59,60 versus 60,33). Across the three groups, intensive care
unit experience had a moderate effect (p=0,018; Cohen’s d=0.67 medium) on
the way critical care nurses responded to the pre/post-test questionnaires.
Respondents lacked knowledge of ventilator liberation practices in the study
context, and this can be addressed using combined educational intervention
methods. Sequel studies using different educational intervention methods are
recommended that take into account the diversity within the study population.

Keywords: critical care nurses; intensive care unit; educational intervention;
evidence-based guidelines; ventilator liberation

Introduction

Regardless of the life-saving attributes of mechanical ventilation, the end-goal is to
reduce artificial or assisted ventilation and liberate the mechanically ventilated patient
(MVP) to enable a greater percentage of the patient’s respiratory effort. Liberation is
the removal of an artificial airway (endotracheal tube [ET] or tracheostomy tube [TT])
from an invasively MVP, after meeting the criteria for liberation readiness. Some
authors define “ventilator liberation” as the termination of the weaning process and
removal of an artificial airway when a patient is hemodynamically stable and can initiate
an inspiratory effort (Esteban et al. 2008, 170; Maclntyre 2004, 830; Pefiuelas, Thille,
and Esteban 2015, 74). In contrast, weaning is switching to natural breathing by
reducing ventilatory support or withdrawal of a life-support system (Hess 2002, 2154;
Kollef et al. 1998, 52; Mancebo 1996, 1923). Weaning is a holistic process and not an
outcome, which commences the moment a patient is bound to be intubated and is not
the same as liberation. In other words, ventilator liberation is the termination of the
weaning process (Conti et al. 2014, 1). The concept of ventilator liberation will,
therefore, be used throughout this article.

Suboptimal knowledge of critical care nurses and other healthcare professionals
concerning ventilator liberation of MVPs in the intensive care unit (ICU) necessitates
protocolised steps to prevent heterogeneous practices (Blackwood et al. 2011, 1; Rose
et al. 2014, e54). The majority of the patients admitted in ICUs are mostly mechanically
ventilated (Aitken, Marshall, and Chaboyer 2015, 474; Jordan 2011, 45), and findings
in South Africa have identified knowledge gaps regarding the evidence-based
guidelines (EBGs) on weaning and ventilator liberation practices in ICUs (Demingo
2011, 98; Fischer 2014, 82). An international study reported that 0.4%—25% of patients
in ICUs are reintubated following weaning and liberation failure (LF); thus, ventilator
liberation is very significant because the percentage of patients in the ICU is higher than
the percentage (0.1%-0.45%) of patients in the operating and recovery room (Cavallone
and Vannucci 2013, 368; Epstein 2002, 535).

The American Thoracic Society (ATS) and American College of Chest Physicians
(CHEST) collaborated to develop and publish six evidence-based clinical practice
guidelines on ventilator liberation from mechanical ventilation in critically ill adults
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(Fan et al. 2017, 441; Ouellette et al. 2017, 166). Only three recommendations were
selected for this study based on the quality of the available evidence, and equilibrium
of their benefits and harms as presented in the CHEST/ATS document.

The objective of critical care nurses is to function adequately as healthcare providers in
the ICU, and this requires the implementation of EBGs that include scientifically
underpinned recommendations for optimising patient care and safety. Early
implementation of the EBGs on ventilator liberation in the ICU has shown exciting
results and substantial benefits regarding early extubation, decrease in ICU-stay and
subsequently reductions in healthcare costs (Ouellette et al. 2017, 179). Breaking the
frequency of complications related to the increased duration of mechanical ventilation
is crucial.

Problem Statement

The prevalence of LF in ventilated adult patients in ICUs has caused negative health
outcomes such as tracheomalacia, tracheostenosis, dysphagia, sore throat,
hoarseness/stridor, choking sensation, ventilator-acquired pneumonia, loss of upper
airway patency occurring from re-intubation, prolonged stay in the ICU and hospital,
and increased hospital costs (Jordan 2011, 28; Pierce 2007, 73). However, at the time
the study was conducted, there were no updated algorithms or protocols guiding critical
care nurses on ventilator liberation practices in the public ICUs across the Eastern Cape
Province. Critical care nurses working in these settings care for ventilated adult patients,
but the question is how knowledgeable they are regarding ventilator liberation,
considering their role as healthcare providers in the ICU.

Objective of the Study

The objective of the study was therefore to investigate critical care nurses’ knowledge
of ventilator liberation of adult patients by developing and implementing an educational
intervention based on three existing recommendations from the evidence-based
guidelines on ventilator liberation, and to evaluate the effect of the intervention on their
knowledge.

Methods
Study Design and Setting

Before commencing this research study, ethical clearance from the Faculty of
Postgraduate Studies Committee (FPGSC) of Nelson Mandela University (reference
number: H17-HEA-NUR-019), and the Eastern Cape Department of Health (reference
number: EC_201712_017) was obtained. Permission was granted by the chief executive
officers of the teaching/tertiary public hospitals where the study was conducted.

The study setting included five public hospitals, each with one open ICU, comprising a
total of 56 beds, across the Eastern Cape Province of South Africa. The five public adult
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ICUs included four general intensive care units and one cardiothoracic intensive care
unit. Critically ill adult patients who need post-surgical and medical intensive care
including patients with severe burn injuries requiring mechanical ventilation are
admitted in the four general ICUs. Equally patients who are managed for post-cardiac
surgeries are admitted in the cardiothoracic intensive care unit.

The authors employed a quantitative quasi-experimental intervention study using a pre-
test/post-test design. A pre-test/post-test control group design was used as it provides
evidence of cause and effect and clarifies inherent variations in intervention research
using controls similar to the intervention group in terms of standards of practice (Grove,
Gray, and Burns 2015, 230-31; Handley et al. 2018, 10). Employing this design allowed
for comparisons between the three groups (the educational intervention in two
intervention groups and no educational intervention in a control group) as well as to
demonstrate a high level of internal validity. The study was divided into three phases.
In Phase One, respondents completed the pre-test questionnaire; in Phase Two, the
educational intervention was implemented, and in Phase Three, the respondents
completed the post-test questionnaires.

Population and Sampling

The total number of eligible respondents was 150 purposively selected critical care
nurses who have cared for ventilated adult patients for at least three months in the ICUs
of five hospitals in the Eastern Cape. Due to the limited population sample,
randomisation was not possible and therefore purposive sampling was used to select the
critical care nurses who have been working in the five public adult ICUs for at least
three months to ensure that the study respondents were familiar with the technical terms
used in the questionnaires and educational intervention. Critical care nurses were
selected as in the context of the South African public ICUs they monitor and care for
ventilated adult patients closely by the bedside, based on their knowledge from Critical
Care Nursing training or acquired ICU experience. The successful implementation of
the best available evidence in ventilator management thus required the study to target
critical care nurses because of their understanding of the ICU setting and research topic
(Balas et al. 2012, 3). The exclusion criteria encompassed the critical care nurses in the
pilot study, paediatric/neonatal intensive care nurses or nurses working in those units,
undergraduate nursing students, as well as enrolled and auxiliary nurses.

Considering the small accessible population, and the geographical location of the public
hospitals, respondents were purposefully selected into three groups to prevent
contamination of the educational intervention during the research and to permit
flexibility of access into the research site. There were two intervention groups:
Intervention Group One (IG1)—ICU1 and ICU2, Intervention Group 2 (1G2)—ICU3
and ICU4, and one control group (CG)—ICUS5. The two intervention groups and the
control group were further apart (see Figure 1).
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150

Total number of eligible
crtical care murses

e

40 17 14 33 4
critical care nurses critical Care miurses crifical care murses critical care nurses critical care nurses
in m n m mn
ICU1 IC2 ICT73 ICU4 ICU3
37 39 34
critical cars nurses critical care mirses critical care murses
purposefully selected as purposefully selected as purposefully selected as
IG1 1G2 CG

Figure 1: Sampling framework

Data Collection Tool

The pre-and post-test questionnaires comprised closed-ended questions developed by
the authors guided by a robust review of literature. The questionnaires both contained
two sections. Section A (6 items) captured the demographic data (gender, the age of the
critical care nurses, years of ICU experience, the position held in the ICU, additional
qualifications in Critical Care Nursing, and if critical care nurses attend educational
intervention programmes). Section B (21 items) captured knowledge related to the
EBGs on ventilator liberation. The post-test guestionnaires contained an additional
Section C (6 items) that captured the effect of the educational intervention. Screener
questions were used to filter out respondents who neither completed the pre-test
questionnaire nor engaged in the educational intervention.

Data Collection

Respondents in each ICU work in two shifts for every 12 hours a day and take turns to
go on lunch hours or breaks. The first author distributed the questionnaires to both shifts
in their first tea break in order to provide all eligible participants with the questionnaires
at a similar time in their shift and to obtain a response rate as high as possible. The
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estimated time within each shift for the completion of the questionnaires was 10-15
minutes.

The same pre-test questionnaires were administered across the three groups to measure
their knowledge base between the months of June and July 2018 (Phase One). Likewise,
the same post-test questionnaires were administered to measure the effectiveness of the
educational intervention in IG1 and 1G2, as well as in the CG to test for knowledge
retention compared to the intervention groups (Phase Three). The administration of the
post-test questionnaires was scheduled to begin three months after the educational
intervention, between the months of September and October 2018. Some of the
respondents who completed the pre-test questionnaire and educational intervention
dropped out in the post-test, leading to sample attrition.

The Educational Intervention (Phase Two)

An educational intervention was used as a tool for the implementation of EBGs to assist
professional healthcare workers to adopt and integrate them into evidence-based
practices (Jordan et al. 2017, 359). The educational intervention centred on selected (3)
EBGs on ventilator liberation advocating inspiratory pressure augmentation (IPA)
during an initial spontaneous breathing trial (SBT), protocols minimising sedation, and
preventative non-invasive ventilation (NIV) (Ouellette et al. 2017, 166) complemented
by specific contents from the ABCDEF Bundles developed by the Society of Critical
Care Medicine (Morandi etal. 2017, e1114), which were relevant to the study. The three
EBGs on ventilator liberation were selected for the educational intervention as they were
deemed applicable and feasible in the context of a middle-income country such as South
Africa. The educational intervention was critically reviewed by experts in the field of
critical care sciences (see Reliability and Validity section for details), since such
guidelines were not available in the ICUs selected for the study.

The educational intervention aimed at effective dissemination of information regardless
of the ICU years of experience or knowledge differences of the critical care nurses and
consisted of a 15-minute PowerPoint presentation (of which handouts were not shared
due to copyright concerns) based on the content of the guidelines, printed copies of the
guidelines, coloured printed posters that were attached to notice boards, corridors of the
ICUs and strategic points in the ICUs as reminders, and informal monitoring visits
where questions linked to the PowerPoint presentation, printed copies and posters were
further discussed and clarified. 1G1 received the full intervention; 1G2 received only
printed copies. ICUs in the same intervention group received the intervention
immediately after they completed the pre-test questionnaire, during their first break. CG
did not receive any intervention.

Data Analyses

The data obtained was captured onto a Microsoft Excel spreadsheet before it was
analysed. The data was analysed with the assistance of a senior statistician using
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Statistica (version 13) data analysis software. Descriptive and inferential analyses were
conducted. The chi-square was used to determine the relationship between the variables
by signifying whether there was knowledge increase at the post-test level. Cramer’s V
was used to determine the strengths of association for significant chi-square results. The
t-test was conducted to test the differences between the mean knowledge scores within
each group. Cohen’s d (the practical significance) provided a report of the effect size
for significant t-test results. Analysis of variance (ANOVA) was used to determine the
variation between each group in the pre- and post-test. Statistical significance was
defined at P < 0.05.

Validity and Reliability

The validity of the pre- and post-test questionnaires was ensured by review from the
supervisors and the statistician whereafter the pre- and post-test questionnaires and the
educational intervention were reviewed by seven experts in the field of critical care from
both the private and public healthcare sectors, which comprised two intensivists, a
clinical technologist-pulmonology technician, an anaesthetist, and three professional
critical care nurses. One of the critical care nurses was an academic at one of the local
universities with many years of ICU experience. A score sheet was adapted from the
Appraisal of Guidelines for Research and Evaluation 1l (AGREE 1) tool. The AGREE
Il tool is a generic instrument used to appraise the methodological rigour and
transparency with which a guideline or tool is developed (Brouwers et al. 2010, E839).
The four domains of the score sheet used were the feasibility, relevance, technicality
and content significance of the pre/post-test questionnaires and educational intervention
in the context of public ICUs in South Africa. Each expert was required to rate the
technicality of the terminologies used in the educational intervention and questionnaires
in terms of consistency and the sequence/flow of the questions in the questionnaires.
The experts’ reviews and comments were taken into consideration regarding the
technicality of the language used in the questionnaires and the educational intervention.

A consensus was reached between the reviewers that the technicality of the
terminologies was within the nursing domain and context of critical care sciences,
within which the respondents were working. The domain score for the review was 62%;
it was above the cut-off score of 50%. Suggestions from the expert reviewers were
adopted to finalise the questionnaires and educational intervention before
implementation.

A 13-respondent pilot study was conducted in a six-bedded ICU to test the suitability of
the language and terminologies used in the pre- and post-test questionnaires and
educational intervention. The findings of the pilot study were not included in the main
study, although some of the comments recorded from the pilot study were used to refine
the technical terms (i.e., provide alternative words) used in the questionnaire and it was
considered to allocate five minutes extra for completion of the post-test questionnaire.
The Cronbach’s alpha coefficient for the factors for both pre-test and post-test regarding
knowledge testing was 0.64, which was an acceptable score.
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Results

As shown in Figure 1, the total sample size of recruited respondents in the three groups
was 150. A total of 150 pre- and post-test questionnaires were administered to the study
sample. Of these, 35 (23%) were damaged or incomplete and could not be analysed,
leaving a response rate of 115 (77%) for the pre-test questionnaire. Some of the
respondents who completed the pre-test questionnaire and educational intervention did
not participate in the post-test. In aggregate, 95 (63%) post-test questionnaires were
given out, and of these 90 (60%) were returned viable, which was 78% of the number
of respondents at the pre-test level. In total, there were 205 viable pre- and post-test
guestionnaires from the three groups captured into the Microsoft Excel spreadsheet.

Respondents’ Demographics

As shown in Table 1, the demographic data collected during the pre- and post-test
showed that most respondents were females (89%); more than half (63%) were aged
between 40-59 years, and 73% had five years’ or more ICU experience; the highest
proportion (63%) had an additional qualification in Critical Care Nursing, and the
majority (86%) attended educational programmes aimed at continuous professional
development. The majority of the respondents (83%) were critical care nurses working
without additional function as a shift leader, unit manager or clinical facilitator.
Inferential analysis of the demographic data across the three groups at the pre- and post-
test level shows there were non-statistically significant (p >0.05) findings.

Table 1: Demographics

92% 76 85% 178 89%
8% 13 15% 22 11%
100% 89 100% 200 100%

Chi2 (d.f. = 1,n = 200) = 2.13; p = .144
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1 1% 2 2% 3 1%
14 12% 11 12% 25 12%
2 20% 23 26% 46 23%
25  22% 28  31% 53 26%
50  44% 26 29% 76 37%
113 100% 90  100% 203  100%
Chi? (d.f. =4, n=203) = 5.91; p = .206
30 2% 25 28% 55 27%
20  18% 24 27% 44 22%
29  26% 17 19% 46 23%
33 29% 24 27% 57 28%
112 100% 90  100% 202 100%
Chi? (d.f. =3,n=202) =3.01; p =.390
89 78% 79  89% 168  83%
6 5% 3 3% 9 4%
19 17% 6 7% 25 12%
0 0% 1 1% 1 0%
114  100% 89 100% 203  100%
Chi? (d.f. =3, n = 203) = 6.37; p = .095
70 61% 64% 127 62%
45 39% 32 36% 77 38%
115  100% 89 100% 204 100%
Chi? (d.f. =1, n=204) = 0.22; p = .643
20 18% 11% 30 15%
64 56% 51 57% 115 57%
24 21% 27 30% 51 25%
6 5% 1 1% 7 3%
114  100% 89 100% 203 100%

Chi2 (d.f.= 3,n = 203) = 5.56; p = .135

Respondents were not grouped or divided in terms of ICU experience/position held in
the ICU, additional qualifications in Critical Care Nursing or attending educational
programmes/training. These were confounding variables that affected the percentage of
correct responses (knowledge score outcome) from the respondents. In Table 2, a
statistically significant p value <0.05 (p = 0,018) reveals that there is a relationship




Oamen et al.

between critical care nurses who had five years” or more experience and an increase in
the mean percentage of correct responses across the three groups. This further reveals
that the ICU experience of respondents had a moderate effect (Cohen’s d = 0.67
medium) on the way critical care nurses respond to questions in the pre/post-test
guestionnaires.

Table 2: Relationships between the demographic variables and knowledge score
outcome

Effect F-value d.f. P Cohen’sd

Pl RS 1,22 1;193 | 270

ICU Experience 5.66 1:193 | 018 0,67_
Medium

ICU Qualification 1,09 1;193 | ,297

Educational Programmes/Training 2,92 1; 193 | ,089

To determine the differences between pre-test and post-test means, we applied the t-test
to each of the three groups in the study. Pre-test/post-test means, standard deviations,
and differences for IG1, 1G2 and the CG appear in Table 3.

Table 3 shows an increase in the mean percentage of correct responses at the post-test
level (65,22) compared to the pre-test level (62,93) in IG1 and the difference at the
pre/post-test level combined is not statistically significant (Difference = -2.29; t =-0.90;
d.f. = 76; p=0.371; Cohen’s d <0.20). The practical significance of combining
educational intervention methods (PowerPoint presentation, printed copies of the
guidelines, posters as reminders, and informal monitoring visits) is insignificant
(Cohen’s d <0.2), revealing a minor or trivial improvement in the respondents’
knowledge. However, in 1G2, there is a decrease in the mean percentage of correct
responses at the post-test level (53,41) compared to the pre-test level (60,34) and the
difference at the pre/post-test level combined is statistically significant (Difference =
6.93;t=2.17; d.f. = 79; p=0.033; Cohen’s d = 0.49). The practical significance of using
a single educational intervention method (handing out printed copies of the guidelines)
is small (Cohen’s d = 0.49 small), ineffective and did not improve respondents’
knowledge. Finally, in the CG, there is an increase in the mean percentage of correct
responses at the post-test level (60,33) compared to the pre-test level (59,60) and the
difference at the pre/post-test level combined is not statistically significant (Difference
=-0.73; t=-0.15; d.f. =44; p = 0.884; Cohen’s d <0.20). The absence of an educational
intervention had no practical significance (Cohen’s d <0.20) in this group. Improvement
in the mean percentage of correct responses at the post-test level in the CG could be
related to one of the confounding variables such as the respondents’ years of experience
in the ICU.
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Table 3: Pre/post-test differences within the three groups using the sample t-test

Group | Pre/Post | N | Mean | S.D. | Differences | t df. | p (d.f=76) dC°henS
IGL | Pre 46 | 62,93 | 10,23 | -2,29 -0,90 | 76
0371 | <0.20
Post 32 65,22 | 12,08
IG2 | Pre 44 | 6034 | 13,27 | 6,93 217 | 79 0,49
0,033 !
Post 37 | 5341 | 1544 Small
CG |Pre 25 | 59,60 | 12,09 | -0,73 015144 | o | oo
Post |21 |6033 | 2117 ! '

As shown in Table 4, ANOVA indicates a significant variation in the distribution of
mean percentages of correct responses between groups after the implementation of an
educational intervention. There was no significant difference in the respondents’
knowledge score at the pre-test level between the groups (d.f. =2; F =0.833; p = 0.437).
At the post-test level, there was a significant difference in the knowledge score (d.f. =
2; F =4.788; p = 0.011) after the educational intervention.

Table 4: Difference between the groups at the pre/post-test level using ANOVA

Source of Variation SS d.f. MS F p-value

Between Groups (Pre) 234,875 2 117,437 0,833 0,437

Source of Variation SS d.f. MS F p-value

Between Groups (Post) 2428,501 2 1214,251 | 4,788 0,011
Discussion

Findings across the pre/post-test levels in the three groups show that the majority of the
participants were female, as expected in a predominantly female profession. Most of the
respondents had more than five years” working experience in the ICU and were in their
fifties, denoting an ageing population of critical care nurses, which could play a major
role in future ICU staffing. However, there were no respondents equal to or above the
age of 60 years. Participants were trained formally as the majority either completed a
postgraduate diploma/degree in Critical Care Nursing and received an additional
qualification, and the majority indicated attending educational programmes/trainings to
improve clinical practice.

There was an increase in the mean percentage of correct responses in IG1 after
implementing the full educational intervention using the PowerPoint presentation,
printed copies of guidelines, colour printed posters, and informal monitoring visits.
However, a non-significant difference of a p value >0.05 (0.371) makes it difficult to
accept a global comparison. Regardless, the outcome still agrees with other studies
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(Jordan et al. 2017, 358; Munn et al. 2018, 83; Squires et al. 2014, 152) that combining
methods to disseminate information could be more useful to ensure end-users are aware
of, have access to, and understand the recommendations of guidelines.

The results from 1G2 show a decrease in the mean percentage of correct responses (poor
knowledge score outcome) after implementing an educational intervention using printed
copies of guidelines only; even though it showed a significant difference of a p value
<0.05 (0,033) and small effect size (Cohen’s d = 0.49), it had no effect on improving
the knowledge of the critical care nurses. One systematic review by Jordan et al. (2017,
358) indicates that printed educational materials are mostly used in the implementation
of evidence-based guidelines in the ICU. In this study, printed copies of the guidelines
alone as an educational intervention was insufficient to cause a significant increase in
knowledge score. This illustrates that an educational intervention using only
printed/written materials can fail to improve knowledge in nurses (Mockiene et al. 2011,
140).

Overall, the results of the post-test findings show a statistically significant knowledge
score decline in 1G2 in comparison with IG1 and CG. Statistical findings in this study
are in keeping with a systematic review report that shows statistically or non-statistically
significant differences may support findings in some educational intervention groups,
while a few reports have shown differences that do not support any group or support
only the control group (Cusack et al. 2018, 68). Implementing educational interventions
has been shown to increase measures of knowledge among intervention groups in the
short term (Cusack et al. 2018, 68, 77); hence, the retention of knowledge for a long
time might have also been a problem in 1G2. Knowledge retention in this study is
connected to the method of implementing the educational intervention and the length of
time from the intervention. Studies have shown that methods and the duration (ranging
from one week to three months) of an educational intervention can affect knowledge
retention (Badiei et al. 2016, 364; Bardosono et al. 2018, 128). Employing a follow-up
approach to encourage the respondents to continuously engage with the educational
intervention and a repeat post-test evaluation would be beneficial, but that was not the
aim or objective of this study. Other factors include the population of critically ill
patients, and the size and organisation of the ICU, which influence the effectiveness of
educational interventions in disseminating information (Bero et al. 1998, 465; Jordan et
al. 2017, 358).

Critical care nurses’ ability to perform their functions may be limited by the following:
inadequate coverage of some concepts during ICU programmes, limited discussion of
concepts in clinical practice, a lack of clinical support and individual professional
responsibility, high reliance on intuitive knowledge, a lack of collaborative practice and
availability of medical expertise, and the limitations of clinical guidelines and protocols
in the ICU (Pirret 2007, 145). Responses from the critical care nurses show that existing
knowledge concurred with traditional practices or outdated information available as
algorithms/protocols to liberate ventilated adult patients in public ICUs. An increase in
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respondents’ knowledge in the CG supports the existence of traditional practices, and
reliance on instinctual knowledge and experience in the ICUs. Knowledge can be gained
from work experience, but the critical care nurses’ experience cannot wholly be relied
on when caring for patients in the ICU. In the context of patient safety or patient-centred
outcomes in the ICU, critical care nurses cannot solely rely on their experience in the
ICU as a source of knowledge. A previous study in South Africa suggests it is crucial
to implement continuous educational intervention programmes/methods to address
knowledge gaps (Perrie et al. 2014, 14).

Finally, the findings in this study corroborate studies in South Africa that identified
knowledge gaps among critical care nurses concerning EBGs in the ICUs (Demingo
2011, 98; Fischer 2014, 82; Perrie et al. 2014, 14). The study also agrees with other
internationally published articles that using an educational intervention would impart
knowledge about a concept and thus improve the knowledge of healthcare practitioners
(Bero et al. 1998, 465; Grimshaw et al. 1995, 55; Jordan et al. 2017, 358; Mockiene et
al. 2011, 140).

Limitations of the Study

As the ICU is a busy and complex environment, it was not the best place to engage
critical care nurses for a multi-phased research study. Although the respondents were
engaged during their tea or lunchtime, some of them preferred a quiet moment during
those periods and declined to participate, which was responsible for respondents’
attrition in Phase Three. The pre- and post-test questionnaires only investigated and
evaluated the knowledge of critical care nurses. The ventilator liberation practices of
critical care nurses were not investigated, as these are often self-reported if an
observational study is conducted. Due to the anonymous and voluntary nature of the
questionnaire, it was not possible to follow up and ensure the exact respondents were
included in the post-test, but this did not affect the quality of the responses or data
analyses. Only selected educational intervention methods could be implemented and
compared and a follow-up to determine the long-term effect of the educational
intervention was not possible due to the limited scope of the study. However,
recommendations in this regard were made.

Recommendations

The study did not evaluate which of the educational intervention methods were more
effective than the others, for instance, lectures, printed copies of the guidelines,
reminders in the form of colour printed posters, or informal monitoring visits; and this
should be further explored. However, an extended informal visit could have encouraged
an educational session within the ICUs, and a future interventional study can be
conducted to determine the knowledge, attitudes, and practices of the critical care nurses
concerning ventilator liberation practices. A follow-up study using a second post-test
can encourage the utilisation of the EBGs for the retention of knowledge.
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In terms of formal education, the EBGs on ventilator liberation can be incorporated into
one of the modules in the Critical Care Nursing programme or Critical Care Nursing
refresher course. Otherwise, in terms of informal education, it can be taught during
workshops and in-service training/education for Continuing Professional Development.
Hospital management ought to encourage and make it compulsory that all critical care
nurses in the ICU attend a seminar or workshop at least once a month to be aware of
current evidence-based practice guidelines.

Conclusion

The critical care nurses’ lack of relevant and current knowledge on the current EBGS on
ventilator liberation is of the utmost concern. Utilising an educational intervention to
implement EBGs in a clinical setting can address the knowledge gap, but this is limited
to the method of implementation. This study has identified that combining educational
intervention methods such as PowerPoint presentations/lectures, printed copies of
guidelines, colour printed posters and informal monitoring visits can be sufficient to
disseminate information and inform knowledge and may be more effective than using
printed copies alone. The implementation of in-service training or educational sessions
in the ICU may encourage critical care nurses to engage with educational resources and
in educational communications.

Acknowledgements

The authors would like to thank the Department of Health, Eastern Cape Province,
academic hospitals, and ICUs for the permission granted to conduct the study and
express their appreciation to the critical care nurses and critical care experts who made
the study a success.

Author Contributions

All the authors contributed equally to the preparation of the manuscript.

Funding

The study was supported by the Research Capacity Development Fund at the Nelson
Mandela University and the National Research Foundation Scholarship Fund. The
funding sources did not influence the research objectives, design, method, data
collection, data analysis, interpretation of the data, empirical results, recommendation,
writing of the report or the decision to publish an article.

Conflict of Interest

The authors have no conflicts of interest to declare.

14



Oamen et al.

Reference

Aitken, L., A. Marshall, and W. Chaboyer. 2015. ACCCN’s Critical Care Nursing. 3rd ed.
Chatswood, NSW: Elsevier.

Badiei, M., M. Gharib, M. Zolfaghari, and R. Mojtahedzadeh. 2016. “Comparing Nurses’
Knowledge Retention Following Electronic Continuous Education and Educational
Booklet: A Controlled Trial Study.” Medical Journal of the Islamic Republic of Iran 30
(1): 364-71.

Balas, M. C., E. E. Vasilevskis, W. J. Burke, L. Boehm, B. T. Pun, K. M. Olsen, G. J. Peitz,
and E. W. Ely. 2012. “Critical Care Nurses’ Role in Implementing the ‘ABCDE Bundle’
into Practice.” Critical Care Nurse 32 (2): 35-48. https://doi.org/10.4037/ccn2012229.

Bardosono, S., R. Hildayani, D. N. Chandra, R. W. Basrowi, and Y. Wibowo. 2018. “The
Knowledge Retention After Continuing Health Education among Midwives in Indonesia.”
Medical Journal of Indonesia 27 (2): 128-33. https://doi.org/10.13181/mji.v27i2.2413.

Bero, L. A, R. Grilli, J. M. Grimshaw, E. Harvey, A. D. Oxman, and M. A. Thomson. 1998.
“Closing the Gap between Research and Practice: An Overview of Systematic Reviews of
Interventions to Promote the Implementation of Research Findings.” British Medical
Journal 317 (7156): 465-68. https://doi.org/10.1136/bmj.317.7156.465.

Blackwood, B., F. Alderdice, K. Burns, C. Cardwell, G. Lavery, and P. O’Halloran. 2011. “Use
of Weaning Protocols for Reducing Duration of Mechanical Ventilation in Critically 11l
Adult Patients: Cochrane Systematic Review and Meta-Analysis.” British Medical Journal
342: 7237. https://doi.org/10.1136/bmj.c7237.

Brouwers, M. C., M. E. Kho, G. P. Browman, J. S. Burgers, F. Cluzeau, G. Feder, B. Fervers,
I. D. Graham, J. Grimshaw, S. E. Hanna, P. Littlejohns, J. Makarski, and L. Zitzelsberger.
2010. “AGREE II: Advancing Guideline Development, Reporting and Evaluation in
Health Care.” CMAJ 182 (18): E839-42. https://doi.org/10.1503/cmaj.090449.

Cavallone, L. F., and A. Vannucci. 2013. “Extubation of the Difficult Airway and Extubation
Failure.” Anaesthesia and Analgesia 116 (2): 368-83.
https://doi.org/10.1213/ANE.0b013e31827ab572.

Conti, G., J. Mantz, D. Longrois, and P. Tonner. 2014. “Sedation and Weaning from
Mechanical Ventilation: Time for ‘Best Practice’ to Catch Up with New Realities?”
Multidisciplinary Respiratory Medicine 9 (45): 1-5. https://doi.org/10.1186/2094-6958-9-
45.

Cusack, L., C. B. Del Mar, I. Chalmers, E. Gibson, and T. C. Hoffmann. 2018. “Educational
Interventions to Improve People’s Understanding of Key Concepts in Assessing the
Effects of Health Interventions: A Systematic Review.” Systematic Reviews 7 (1): 68-97.
https://doi.org/10.1186/s13643-018-0719-4.

15


https://doi.org/10.4037/ccn2012229
https://doi.org/10.13181/mji.v27i2.2413
https://doi.org/10.1136/bmj.317.7156.465
https://doi.org/10.1136/bmj.c7237
https://doi.org/10.1503/cmaj.090449
https://doi.org/10.1213/ANE.0b013e31827ab572
https://doi.org/10.1186/2094-6958-9-45
https://doi.org/10.1186/2094-6958-9-45
https://doi.org/10.1186/s13643-018-0719-4

Oamen et al.

Demingo, X. P. 2011. “Professional Nurses’ Knowledge Regarding Weaning the Critically Il
Patient from Mechanical Ventilation.” MCur diss., Nelson Mandela Metropolitan
University.

Epstein, S. 2002. “Decision to Extubate.” Intensive Care Medicine 28 (5): 535-46.
https://doi.org/10.1007/s00134-002-1268-8.

Esteban, A., N. D. Ferguson, M. O. Meade, F. Frutos-Vivar, C. Apezteguia, L. Brochard, K.
Raymondos, N. Nin, J. Hurtado, V. Tomicic, M. Gonzalez, J. Elizalde, P. Nightingale, F.
Abroug, P. Pelosi, Y. Arabi, R. Moreno, M. Jibaja, G. D’Empaire, F. Sandi, D. Matamis,
A. M. Montanez, and A. Anzueto. 2008. “Evolution of Mechanical Ventilation in
Response to Clinical Research.” American Journal of Respiratory and Critical Care
Medicine (AJRCCM) 177: 170-77. https://doi.org/10.1164/rccm.200706-8930C.

Fan, E., B. Zakhary, A. Amaral, J. McCannon, T. D. Girard, P. E. Morris, J. D. Truwit, K. C.
Wilson, and C. C. Thomson. 2017. “Liberation from Mechanical Ventilation in Critically
I Adults: An Official ATS/ACCP Clinical Practice Guideline.” Annals of the American
Thoracic Society 14 (3): 441-43. https://doi.org/10.1513/AnnalsATS.201612-993CME.

Fischer, J. L. 2014. “Intensive Care Nurses’ Knowledge of Evidence-Based Guidelines
Regarding Weaning the Mechanically Ventilated Patient.” MSc diss., University of the
Witwatersrand.

Grimshaw, J., N. Freemantle, S. Wallace, I. Russell, B. Hurwitz, I. Watt, A. Long, and T.
Sheldon. 1995. “Developing and Implementing Clinical Practice Guidelines.” Quality in
Health Care 4 (1): 55-64. https://doi.org/10.1136/qshc.4.1.55.

Grove, S. K., J. Gray, and N. Burns. 2015. Understanding Nursing Research: Building an
Evidence-Based Practice. 6th ed. St. Louis, MI: Elsevier.

Handley, M. A., C. R. Lyles, C. McCulloch, and A. Cattamanchi. 2018. “Selecting and
Improving Quasi-Experimental Designs in Effectiveness and Implementation Research.”
Annual Review of Public Health 39 (1): 5-25. https://doi.org/10.1146/annurev-
publhealth040617-014128.

Hess, D. R. 2002. “Liberation from Mechanical Ventilation: Weaning the Patient or Weaning
Old-Fashioned Ideas?” Critical Care Medicine 30 (9): 2154-55.
https://doi.org/10.1097/00003246-200209000-00040.

Jordan, P. J. 2011. “Evidence-Informed Clinical Guidelines for Nursing Care Practices Related
to the Safety of the Mechanically Ventilated Patient.” PhD diss., Nelson Mandela
Metropolitan University.

Jordan, P., F. Mpasa, W. ten Ham-Baloyi, and C. Bowers. 2017. “Implementation Strategies

for Guidelines at ICUs: A Systematic Review.” International Journal of Health Care
Quality Assurance 30 (4): 358—-72. https://doi.org/10.1108/1IJHCQA-08-2016-0119.

16


https://doi.org/10.1007/s00134-002-1268-8
https://doi.org/10.1164/rccm.200706-893OC
https://doi.org/10.1513/AnnalsATS.201612-993CME
https://doi.org/10.1136/qshc.4.1.55
https://doi.org/10.1146/annurev-publhealth040617-014128
https://doi.org/10.1146/annurev-publhealth040617-014128
https://doi.org/10.1097/00003246-200209000-00040
https://doi.org/10.1108/IJHCQA-08-2016-0119

Oamen et al.

Kollef, M. H., H. M. Horst, L. Prang, and W. A. Brock. 1998. “Reducing the Duration of
Mechanical Ventilation: Three Examples of Change in the Intensive Care Unit.” New
Horizons 6 (1): 52—60.

Maclntyre, N. R. 2004. “Evidence-Based Ventilator Weaning and Discontinuation.”
Respiratory Care 49 (7): 830-36.

Mancebo, J. 1996. “Weaning from Mechanical Ventilation.” European Respiratory Journal 9
(9): 1923-31. https://doi.org/10.1183/09031936.96.09091923.

Mockiene, V., T. Suominen, M. Valimaki, A. Razbadauskas, A. Martinkenas, and S.
Caplinskas. 2011. “The Impact of an Education Intervention to Change Nurses’ HIV-
Related Knowledge and Attitudes in Lithuania: A Randomized Controlled Trial.” Journal
of the Association of Nurses in AIDS Care 22 (2): 140-49.
https://doi.org/10.1016/j.jana.2010.07.006.

Morandi, A., S. Piva, E. W. Ely, S. N. Myatra, J. Salluh, D. Amare, E. Azoulay, G. Bellelli, A.
Csomos, E. Fan, N. Fagoni, T. Girard, G. Heras La Calle, S. Inoue, C.-M. Lim, R. Kaps,
K. Kaotfis, Y. Koh, D. Misango, P. P. Pandharipande, C. Permpikul, C. Cheng Tan, D.-X.
Wang, T. Sharshar, Y. Shehabi, Y. Skrobik, J. M. Singh, A. Slooter, M. Smith, R. Tsuruta,
and N. Latronico. 2017. “Worldwide Survey of the Assessing Pain, Both Spontaneous
Awakening and Breathing Trials, Choice of Drugs, Delirium Monitoring/Management,
Early Exercise/Mobility, and Family Empowerment (ABCDEF) Bundle.” Critical Care
Medicine 45 (11): e1111-122. https://doi.org/10.1097/CCM.0000000000002640.

Munn, Z., C. Stern, K. Porritt, C. Lockwood, E. Aromataris, and Z. Jordan. 2018. “Evidence
Transfer: Ensuring End Users Are Aware of, Have Access to, and Understand the
Evidence.” International Journal of Evidence-Based Healthcare 16 (2): 83-89.
https://doi.org/10.1097/XEB.0000000000000134.

Ouellette, D. R., S. Patel, T. D. Girard, P. E. Morris, G. A. Schmidt, J. D. Truwit, W.
Alhazzani, S. M. Burns, S. K. Epstein, A. Esteban, E. Fan, M. Ferrer, G. L. Fraser, M. Ng
Gong, C. L. Hough, S. Mehta, R. Nanchal, A. J. Pawlik, W. D. Schweickert, C. N. Sessler,
T. Strgm, and J. P. Kress. 2017. “Liberation from Mechanical Ventilation in Critically Il
Adults: An Official American College of Chest Physicians/American Thoracic Society
Clinical Practice Guideline: Inspiratory Pressure Augmentation During Spontaneous
Breathing Trials, Protocols Minimizing Sedation, and Non-Invasive Ventilation
Immediately After Extubation.” Chest 151 (1): 166-80.
https://doi.org/10.1016/j.chest.2016.10.036.

Pefiuelas, O., A. W. Thille, and A. Esteban. 2015. “Discontinuation of Ventilatory Support:
New Solutions to Old Dilemmas.” Current Opinion in Critical Care 21 (1): 74-81.
https://doi.org/10.1097/MCC.0000000000000169.

Perrie, H., S. Schmollgruber, J. C. Bruce, and P. J. Becker. 2014. “Knowledge of Intensive

Care Nurses in Selected Care Areas Commonly Guided by Protocols.” Southern African
Journal of Critical Care 30 (1): 14-18. https://doi.org/10.7196/SAJCC.158.

17


https://doi.org/10.1183/09031936.96.09091923
https://doi.org/10.1016/j.jana.2010.07.006
https://doi.org/10.1097/CCM.0000000000002640
https://doi.org/10.1097/XEB.0000000000000134
https://doi.org/10.1016/j.chest.2016.10.036
https://doi.org/10.1097/MCC.0000000000000169
https://doi.org/10.7196/SAJCC.158

Oamen et al.

Pierce, L. N. B. 2007. Management of the Mechanically Ventilated Patient. 2nd ed. St Louis,
Missouri: Elsevier.

Pirret, A. M. 2007. “The Level of Knowledge of Respiratory Physiology Articulated by
Intensive Care Nurses to Provide Rationale for Their Clinical Decision-Making.” Intensive
and Critical Care Nursing 23 (3): 145-55. https://doi.org/10.1016/j.iccn.2006.11.004.

Rose, L., K. N. Dainty, J. Jordan, and B. Blackwood. 2014. “Weaning from Mechanical
Ventilation: A Scoping Review of Qualitative Studies.” American Journal of Critical Care
23 (5): €54-70. https://doi.org/10.4037/ajcc2014539.

Squires, J. E., K. Sullivan, M. P. Eccles, J. Worswick, and J. M. Grimshaw. 2014. “Are
Multifaceted Interventions More Effective Than Single-Component Interventions in
Changing Health-Care Professionals’ Behaviours? An Overview of Systematic Reviews.”
Implementation Science 9 (1): 152—73. https://doi.org/10.1186/s13012-014-0152-6.

18


https://doi.org/10.1016/j.iccn.2006.11.004
https://doi.org/10.4037/ajcc2014539
https://doi.org/10.1186/s13012-014-0152-6

