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Abstract

Background: Tracheostomy care is a standard nursing practice used in critical care units (CCUs)
to reduce tracheostomy-related problems. Aim: This study aimed to assess critical care nurses’
level of knowledge and practice about tracheostomy care. Subject and Method: A descriptive
cross-sectional research design utilizing a non-probability purposive sample of 100 nurses who
were compatible and worked in the critical care units at Suez Canal University hospitals in Ismailia
City from July 2021 to September 2021. Data were gathered using an online self-report survey to
assess their level of knowledge and an observational checklist to evaluate their practice level about
tracheostomy care in the stated settings. Results: The current result exhibited that most of the
studied nurses’ level of knowledge and practice about tracheostomy care was unsatisfactory. There
was a statistically significant difference between the mean level of both knowledge and practice
about tracheostomy care with demographic data (p<0.05). Conclusions: Clearly, more than half
of the study nurses were aged between 20-29 years old (mean age was 29+36.2) and less than two-
thirds of them were female. The level of knowledge and practice among critical care nurses about
tracheostomy care was unsatisfactory. Recommendations: Suggesting an urgent in-service
training module to improve nurses’ performance about tracheostomy care and maintain a
continuous competency evaluation. Future research studies must aim for a national representation
of the participant nurses to gain a better assessment of their training and educational needs as well
as update policy and practice.
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1. Introduction

A tracheostomy is a tracheal surgical incision created to allow a substitute route of breathing [1].
It is accomplished in about 11-13% of critically ill patients who have been orally intubated for a
period of 7-14 days and still need extended mechanical ventilation. It provides a secure airway,
promotes respiration, removes secretion, permits speaking, enables oral feeding, and promotes
patients’ mobility [2,3]. Despite this, it is associated with immediate and long-term complications
and requires advanced nursing care. Despite the available nursing training and based on related
literature, ungraduated educational programs, or/and hospital in-service training programs, several
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studies revealed that nurses’ level of knowledge and practice are below optimum among nurses
practicing even with or without mechanical ventilation [4].

Internationally, there are differences in tracheostomy care within healthcare settings because
nearly 80% of nurses do not follow designed guidelines or recommendations [3,5]. Because of
inadequate tracheostomy care knowledge and practice, it may result in both immediate and long-
term complications [5]. Preventing these complications requires adequate knowledge and practice
of standardized tracheostomy care protocols. Nursing care for a patient with a tracheostomy is vital
because inappropriate or inadequate care may lead to complications and even death. It focuses on
restoring the patient's physiologic stability, relieving pain, avoiding complications, and educating
the patient about self-care [1].

Therefore, appropriate tracheostomy care practices improve patient comfort, lower the risk of
laryngeal damage, require less sedation, speed up weaning off the ventilator, and reduce hospital
length of stay [6]. However, poor tracheostomy care practices could lengthen hospital stays and
raise both short-term problems (infection, accidental decannulation, tube obstruction, and
bleeding) and long-duration complications (upper airway blockage, weaning failure, and scarring)
[7]. Identifying nurses’ knowledge and practice about tracheostomy care may reduce the mortality
rate, prevent complications, reduce the length of hospital stay, and lower financial costs [8].

2. Aim of the study

Therefore, the aim of this current study was to assess critical care nurses’ level of knowledge and
practice about tracheostomy care.

3. Subject and Method

3.1 Study design and setting

The research design used in this study was a descriptive cross-sectional. It was conducted among
studied nurses at the Intensive care unit (ICU), Cardiac care unit (CCU), Cardiothoracic care unit
(CTICU), and Hepatic intensive care unit (HICU) at Suez Canal University hospitals in Ismailia
City from July 2021 to September 2021.

3.2 Sampling and sample size

A nonprobability purposive sample method of all available nurses who matched the inclusion
criteria in the four selected units was used in this study to assess the level of knowledge and
practice about tracheostomy care. Using Raosoft's sample size calculator, the sample size was
determined. The suitable sample size was determined to be 100 nurses based on the predicted
measurement, a margin of error of 5%, a drop-out rate of 10%, a confidence level of 95%, a
population size of 120, a response distribution of 50%, and other factors. A recruited sample was
chosen that met the following criteria: (a) had a nursing license; (b) were currently employed in
CCU units; (c) gave their willingness to participate; and (e) had not recently participated in any
tracheostomy care training program.
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3.3 Tools for Data Collection: Two tools were used in the existing study.

Demographic data sheet the researcher designed it to assess demographic features such as age,
gender, education level, working experience, and type of critical care units. An online self-report
survey: it 30-multiple-choice questions with four options for each question that was distributed
into five scopes to assess information regarding: “anatomy of trachea,” 3-items; “tracheostomy,”
5-itmes; “tracheostomy tube,” 4-items; “tracheostomy care,” 6-items; “tracheostomy suctioning,”
4-items; and “Nursing responsibility about tracheostomy care,” 8-items. It was adapted by the
researcher from previous related studies [1,9,10]. It was designed on Microsoft Form 365 in a
simple design with comprehensive language. The link was shared with the recruited nurses to
assess their level of knowledge about tracheostomy care.

The true answer was given one mark, while the false answer was given a zero grade. The total
number of true answers was collected and divided by the sum. Moreover, a satisfactory level of
knowledge is considered to be at least 60%. Observational checklist: it was a valid and reliable 18-
step checklist that was adopted by researchers from related previous research studies and literature
[11,12,13]. It was utilized to evaluate the level of the studied nurses' practice in tracheostomy care.
It involved pre-procedure 5-steps, procedure 10-steps, and post-procedure 3-steps. Every
competent step was given one grade, but the incompetent was given zero. satisfactory level is
considered competent>70%. Tools validity and reliability clarified its relevance,
comprehensiveness, and respectively high internal consistency for tools II, and II were (0.73) and
(0.88). No changes were detected in the post-piloting tools for 10% of the nurses who presented
that they were applicable, clear, and feasible.

Utilizing IBM SPSS Statistics (Version. 25) the data was arranged, amended, reviewed, analyzed,
and tabulated. The normality test was examined by the Kolmogorov-Smirnov test, which clarified
parametric data, and the normality test was >0.05. Descriptive statistics were used to clarify the
data as frequencies and percentages regarding the sample, knowledge, and practice of
tracheostomy care. To compare the differences in sociodemographic variables' levels of
knowledge and practice, the t-test, one-way analysis of variance (ANOVA), and Scheffe's test
were utilized. At p-value<0.05, a correlation was considered statistically significant.

Filed of Work: From April through the end of November 2021, general research work for this
study's data collection method began and was finished. The researcher identified, introduced
herself, and explained the study's purpose to each participant before beginning data collection.
Every nurse was selected and interviewed to collect the necessary data for the study. Once the
study’s aim was clarified in the classroom in the selected unit, the studied nurses were asked to
sign the informed consent form, and the survey links were shared before each shift. Following
their approval, the researcher collected data in three days weekly in all shifts within 3—7 minutes
for every participant to share the survey link and fill out it to assess their demographic features and
level of knowledge about tracheostomy care. Everyone’s level of practice at the time of
implementing actual tracheostomy care was assessed using a standardized observational checklist
without any interruption of care to assure its continuity and patency. They believed the information
would be kept private and utilized just for the study.
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4. Results

The results comprise an exploration of the study participants’ demographic features, knowledge,
and practices about tracheostomy care. The study survey’s link was given to 97 nurses and
completed in the current study settings. It is clear from Table 1 that more than half (59.7%) of the
study nurses were aged between 20 and 29 years old, and their mean age was 29+£36.2. Concerning
gender, less than two-thirds (63.9%) of them were female. Regarding educational level, it was
revealed that less than half (4.3%) of them have a technical institute, and nearly half (49.5%) of
them have less than 5 years of experience. Moreover, most of the participants (80.5%) obtained
training courses about tracheostomy care.

Furthermore, it’s shown in Figure 1 that more than one-quarter of the studied participants worked
in the intensive care unit.

Table 2: It is demonstrated from the study that nurses’ mean and standard deviation regarding
their overall level of knowledge were 14.12 = 6.21 and their median was 15.00. Moreover,
regarding the overall level of practice in tracheostomy care, the mean and standard deviation were
(8.12 £4.21) and their median was (9.00).

Concerning the satisfactory level of the studied nurses’ knowledge, Figure 2 shows that less than
half (46%) of the study nurses had a satisfactory level of knowledge about tracheostomy care,
while more than half of them (54%) had an unsatisfactory level. Furthermore, approximately one-
third (32%) of the participants had a satisfactory level of practice about tracheostomy care, while
two-thirds of them had an unsatisfactory level. Statistically, there was a significant positive
correlation between the overall level of knowledge and practice about tracheostomy care (t =
11.02; p-value = 0.001%).

As regards the studied nurses’ demographic features, their relationship with associated variables
about tracheostomy care Table 3 demonstrated that there was a highly statistically significant
relationship between total nurses' satisfactory level of knowledge and practice about tracheostomy
care and their demographic features (age, educational level, working experience, and obtaining
training courses) (P value<0.01).

Table 1: Frequency and distribution of the studied nurses regarding their demographic features
(n=97).

Variables No (%)
Age
= 20-29 58 59.7
= 30-39 22 22.7
= 240 17 17.6
Mean£SD (29+6.2)
Gender
= Male 35 36
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* Female 62 64
Educational level
* Diploma 38 39.2
= Technical institute 42 43.3
= Bachelors 13 13.4
= Postgraduate graduates 4 4.1
Working experience
= Less than 5 years 48 49.5
= 5-10 years 39 40.2
» More than 10 years 10 10.3

Mean+SD (7.245.1)
Obtaining Training courses
" Yes 19 19.5
= No 78 80..5
SD: Standard deviation

Figure 1: Frequency and distribution of the studied nurses regarding their type of critical care units
(n=97).

Type of Crtical Care Unit

Hepatic care unit Intensive care unit
20% T~ r 36%

==
=

Cardiothoracic care unit
22%

= Cardiac care unit
22%

Table 2: Mean and Standard deviation of the studied nurses according to their overall level of
knowledge and practice about tracheostomy care (#=97).

Overall level of knowledge Overall level of practice

Variables (1-30) (1-17)
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Total score % score Total score % score
=  Median 15.00 56.21 9.00 61.20
=  Min. — Max. 0.0-30.0 0.0-100.0 0.0-17.00 0.0-100.0
= Mean + SD. 1412+ 6.21 63.21+12.14 8.12+4.21 63.21+12.14

SD: Standard deviation

Figure 2: Satisfactory level of the studied nurses’ knowledge, practice, and their correlation
about tracheostomy care (n=97).

Satisfactory Level

60
S0
40
30
20
10
T-11.02
0 Poyalue- 0001
Knowledge Practice
" Satisfactory 46 32
8 Unsathfactory 54 68
t-= tindependent t-test *Significancy at P value<0.05

Table 3: Variables of the studied nurses’ demographic features, its relationship with the total
level of knowledge and practice about tracheostomy care (#=97)

Variables Total Knowledge Level  Total Practice Level
No % Mean+(SD)  P-value = Mean+(SD) P-value
Age
= 2130 58 59.7  26.50 (2.30) 21.16 (3.21)
= 31-39 22 227 23.01(3.10)  0.002* 23.10 (6.42) 0.01*
= >40 17 17.6 8.30 (2.01) 6.73 (2.63)
Gender
= Male 36.1 36.1 19.24 (6.80) 26.41 (1.20)
= Female 63.9 63.9 21.30(6.24) 0.08 21.75 (8.14) 0.51
Educational level
= Diploma 38 39.2  29.10(1.02) 24.87(4.00)
= Bachelors 42 433  21.01(5.26) 21.041 (2.76)
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* Technical Institute 13 134 26.01(1.16) 0.001*  26.41 (3.16) 0.05%*

= Postgraduate nursing 4 4.1 8.11(2.98) 1.74 (1.81)

Working experience

= Lessthan 5 years 48 49.5 24.51(4.82) 29.65 (1.99)

= 5-10 years 39 402 2237 (4.72) 0.05* 21.54(3.22)  0.001*
= More than 10 years 10 103 13.42(9.29) 13.16 (12.00)
Obtaining Training courses

= Yes 19 195 1691 (6.80) 26.31 (6.12)

= No 78 80.5 26.32(1.92) 0.01* 20.67 (2.02)  0.001*

t-test or one-way ANOVA test
*Significantly at p <0.05.

S. DISCUSSION

The aim of the current study was to assess critical care nurses’ level of knowledge and practice
about tracheostomy care at critical care units. This was completed through a descriptive cross-
sectional research design of nurses working across critical care units at Suez Canal University
hospitals. With reference to the study's nurses' demographic features, the present study
demonstrated that more than two-quarters of the studied nurses were aged between 20 and 29)
years, and their mean =+ standard deviation was 29.5 + 3.2. Moreover, less than two-thirds (64%)
of them were female. This result was supported by Abdou Eltaib, et al. (2021), who specified that
more than half of the study participants were definitely female, and their age ranged between 23
and 30 years [14]. Nurses' performance has been assessed for similar purposes at a selected hospital
in Gwalior City by Tyagi, (2019), who stated disagreement with the current study result, which
showed that most of the nursing staff are male, and their mean age was 27.26 years [15]. It is
correct because the intensity and number of graduated nurses in Egypt were female nurses, and
many of them graduated after two years of study after secondary school.

In terms of educational accomplishment, the recent study clarified that more than one-quarter of
the studied nurses had a technical institute, and about half (49.5%) of them had had <5 years of
experience with their mean + standard deviation (7.2+5.1). Furthermore, more than two-quarters
(80.5%) of the studied nurses obtained training courses related to tracheostomy care. The current
result had a similarity with the study of Mussa, et al. (2021), who illustrated that less than three-
quarters of the study nurses had a technical institute of nursing school, while less than three-
quarters of them had working experience ranging between 2 and 5 years [16]. In the same vein,
this finding was disagreed with by Mahfoz (2022), who cited that more than three-quarters of the
studied nurses had a bachelor’s nursing degree, and most of them had 6—10 working experience
years [17]. According to the researcher's perspective, hospitals still have minimal consequences
for academically trained nurses compared to those with higher graduate credentials.

As regards the studied nurses’ working place in the critical care units, more than one-quarter (36%)
of the studied nurses were recruited in the intensive care unit, while less than one-quarter (20%)
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of them were recruited in the hepatic intensive care unit (MICU). Also, most (80.5%) of them did
not obtain retaining courses about tracheostomy care. This present issue was supported by
Bonvento, et al. (2017), who found that more than half of the study nurses worked in intensive
care unit to provide care for intubated ventilated patients [18]. In dissimilarity with these findings,
Mwakanyanga, et al. (2018) cited that there are more general critical care units [19]. The researcher
reported that nursing staff in intensive care units are more likely to provide care to ventilated
patients who require a long hospital stay and require continuous training courses.

It was made clear by the current study that less than half of the studied nurses had a satisfactory
level of knowledge about tracheostomy care. In addition, the meant standard deviation of the
studied nurses according to their overall level of knowledge about tracheostomy care was 14.12 +
6.21 as a total score with a median of 15.00. This study’s findings were supported by Abdulrahman,
et al. (2021) and Khanum, et al. (2023). In both studies, it was presented that most of the studied
nurses had a satisfactory level of knowledge about tracheostomy care [20, 21]. While in the
opposite direction of this current study's findings, Yelverton, (2015) and Varshney, (2017), which
in both studies displayed that most of the study nurses had an inadequate level of knowledge for
tracheostomy care [22, 23]. Inadequate level of participants’ knowledge about tracheostomy care
was related to a low level of experience, low interest in more scholarship, low quality of
educational workshops, as well as poor adherence to designed national upgrading policies and
procedures.

In the parallel line regarding the level of the studied nurses’ practice about tracheostomy care, less
than one-quarter of the studied nurses had a satisfactory level of practice. Moreover, the mean+
standard deviation of the studied nurses according to their overall level of knowledge about
tracheostomy care was (63.21+12.14) as a total score with a median of (61.20). Furthermore, the
current study clarified that there was a high statistically significant relationship between the studied
nurses' level of knowledge and practice about tracheostomy care (t= 11.02, p= 0.001*). This
current study’s result was similar to those of Dhaliwal, et al. (2018) and Gaterega, et al. (2021).
Both studies illustrated that most of the studied nurses had an unsatisfactory level of practice in
tracheostomy care [24, 25]. There was disapproval of this study's results by Sabry, et al. (2020),
and Nabil, et al. (2022) exhibited that most of the studied nurses had a satisfactory level of practice
in tracheostomy care at the mentioned study settings [26, 27]. Incompetent level of participant
performance is considered with their age, busy time, unaccountable nurse-patient ratio during care,
and loss of ability to catch training-related courses.

The existing study stated that there was a highly statistically significant correlation between the
study nurses’ level of performance (knowledge and practice) about care of tracheostomy at p<0.05.
Moreover, there was a significant relationship between the studied nurses’ demographic features
(age, educational level, working experience years, and obtaining training courses) and their total
level of knowledge and practice about tracheostomy care at p<0.05, but there was no relation
between the demographic features’ gender item and the studied nurses’ total level of knowledge
and practice about tracheostomy care at p=0.08 and 0.51 consecutively. In the same concerns, it
was agreed with Elmansy. (2021) statement that there was a significant positive relation between
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the studied nurses’ performance [28]. There were no limitations in the current study.
6. CONCLUSION AND RECOMMENDATIONS

Based on the results of this present study, it can be concluded that more than half of the study
nurses were aged between 20-29 years old (mean age was 29+36.2) and less than two-thirds of
them were female. Furthermore, most of the studied nurses had an unsatisfactory level of
knowledge and practice about tracheostomy care. In the same way, there is a highly statistically
significant correlation between total nurses' level of knowledge and practice. Consequently,
suggesting an urgent in-service training module to improve nurses’ performance in tracheostomy
care and maintaining a continuous competency evaluation are crucial for carrying out optimal care.
Future research studies must aim for a national representation of the participant nurses to gain a
better assessment of their training and educational needs as well as update policy and practice.
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