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Abstract

than those caring for adolescents and older adults.

representation of this topic to inform policy and practice.

Background: In many regions of the world, tracheostomy care is a major health concern. Many patients die as a
result of nurses’lack of awareness regarding tracheostomy care. This study was carried out to report the acquired
training, clinical experience and team approach while caring for patients with tracheostomies and then evaluate
these aspects on nurses'confidence in caring for these patients.

Methods: A cross-sectional descriptive study involving a self-administered questionnaire was carried out among
nurses from October 2020 to June 2021. A self-administered questionnaire including questions on sociodemographic
characteristics, tracheostomy training and support and confidence in caring for patients with tracheostomies. It was
disseminated electronically to the nurses working in a tertiary medical center in Saudi Arabia with multiple reminders.
Group difference was determined using t test and chi square tests appropriately with a set p value to less than 0.05.

Results: A total of 315 nurses with different educational backgrounds were included. The majority were females,
middle aged and gained their nursing degree from outside the country. Over 30% of the nurses cared for patients
with tracheostomies while more than two thirds did not receive adequate training to care for this patient population.
Confidence was reflected in the working units, the time spent caring for these patients and the number of patients
cared for. Additionally, nurses caring for children and adults with tracheostomies were more confident in their care

Conclusion: Continuous training and competency evaluation are vital in delivering optimal care. Confidence level
is impacted by training received and by the presence of assisted ventilation. Future studies should aim for a national
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Background

Tracheostomy is a surgically created opening in the tra-
chea to allow an alternative route of respiration [1]. It
is a procedure that is associated with immediate and
long-term complications and requires advanced nursing
care [2]. To be optimal, nursing care should be based on
knowledge and skills that are built in the undergradu-
ate programs and on-site hospital training [3]. Despite
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the available nursing training, knowledge levels are
below optimal among nurses practicing this task with
patients having tracheostomies with or without assisted
ventilation.

Nurses’ knowledge and skills were evaluated before
and after educational interventions in multiple studies.
A study with a quasi-experimental design showed sub-
optimal levels of knowledge on complications of tra-
cheostomies, tube placements and suctioning despite
having a minimum of six months experience in the unit
in a mix of bachelor, master and PhD holders [3]. Train-
ing on those topics improved knowledge and practice
immediately after the training program and then two
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months after that. Another study showed that more
than half of the studied nurses across two large medi-
cal centers in Saudi Arabia reported being up to date
with the latest guidelines. However, their access to this
information did not reflect their confidence level while
caring for patients with tracheostomies [4]. On the
other hand, another study in the same country showed
acceptable levels of confidence among nurses caring
for patients with tracheostomies although more than
two thirds of the sample did not attend any compe-
tency training in the hospitals and almost half were not
aware of the latest guidelines [5]. These findings were
also yielded from observational studies which evaluated
the nursing practices against a checklist with practice
recommendations taken from guidelines. Addition-
ally, gaps were noted between knowledge and practice
among these participants [6]. Another recent study
reported adequate rates of knowledge, attitude and
practice in healthcare professionals including nurses
while caring for critically ill patients with COVID-19.
In this study, the knowledge scores were always the
highest in all specialties. The correlation between the
three variables, knowledge, attitude and practice were
reported where higher knowledge and attitude scores
were significantly correlated with higher practice scores
and higher knowledge and practice scores were cor-
related with higher attitude scores [7]. These studies,
however, lacked correlation analysis between years of
experience, knowledge and confidence levels and these
variables might be the cause of the conflicting findings.
The role of the multidisciplinary teams with specialized
nurses has been shown to impact both the nursing and
the patient outcomes through reducing the length of
stay, readmission rates and improving confidence levels
among nurses caring for patients with tracheostomies
[8]. There is continuous research about tracheostomy
care but not enough literature about competencies,
confidence, and knowledge about tracheostomy care
practices among nurses in hospitals. Additionally,
the literature lacks evidence on the impact of these
variables on tracheostomy care. Therefore, the aim of
this current study was to report the acquired train-
ing, clinical experience and team approach while car-
ing for patients with tracheostomies and then evaluate
these aspects on nurses’ confidence in caring for these
patients.

Methods

Design

A cross-sectional design involving a self-adminis-
tered questionnaire (Additional file 1) administered
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to registered nurses working in one medical center in
Saudi Arabia.

Study setting and participants

Nurses were captured from different medical and surgical
wards and invited to participate in this study. Participants
were included regardless of their gender, years of experi-
ence, working hours per week or their university degree.
Other medical professions working in the study hospital
were excluded.

Data collection process and ethical principles

Ethical and administration approvals were granted
from the hospital ethical committee and administra-
tion respectively. A link was generated on Google Forms
with the link to the questionnaire of the study. Preceding
the questionnaire, a paragraph was added with enough
details on the objectives of the study, assumed benefit
of the knowledge to be gained and the expected dura-
tion required to complete the questionnaire. Anonym-
ity was maintained and privacy and confidentiality were
assured. A sentence indicating the assumed consent
from the participant with completing the questionnaire
was added. The questionnaire was then disseminated to
the study hospital nurses for data collection. Multiple
reminders were sent following the initial invitation. Data
collection took place between October 2020 and June
2021. Conserving the period to be in the acute phase of
the pandemic, additional measures were taken to avoid
cross-contamination and contraction of the virus. Such
measures include electronic surveys and follow up with
the nurses through their contact details rather than face
to face dissemination of the data collection form.

Data collection tool

The tool was developed for the current study and included
questions to capture the educational background of the
participants and their confidence in caring for patients
with tracheostomies. The questions were yielded from
previous similar studies in the literature that address simi-
lar objectives [9]. The questions addressed the perceived
knowledge and confidence of the study participants there-
fore, no validated tool was used for this subjective assess-
ment. Data collection was done by one trained research
assistant who circulated the questionnaires and sent peri-
odic reminders to assure a response rate. The question-
naire was divided into the following sections:

Section one- Demographic and socio-economic data:
This section included age, gender, highest nursing
degree, years of experience and number of working
hours per week.



Mahfoz BMC Nursing (2022) 21:367

Section two- Tracheostomy training and support
in the study hospital: This section addressed the
population cared for, unit of work, time dedicated,
and the number of patients cared for patients with
tracheostomies.

Section three- Training confidence: This section
included questions on the hours of formal train-
ing acquired in the undergraduate studies and
after acquiring the nursing degree, hours of clinical
supervision, availability of competency training or
professional development programs, and being up
to date with the guidelines and advances in technol-
ogy leading to the confidence in caring for patients
with tracheostomies with or without assisted ven-
tilation.

Data analysis

Some questions of the questionnaire such as the popu-
lation cared for, and the unit nurses work in were pre-
sented on a five-point Likert scale ranging between All
and None. The answers were presented as such for the
descriptive statistics then clustered into dichotomous
categories for easier presentation of the analysis. Descrip-
tive statistics were presented with means, standard devia-
tion, frequencies, and percentages. Student t test was
used for independent group analysis when comparing
the age with other variables. Chi square test was used for
comparison of categorical variables. Data was collected
electronically on excel and imported into SPSS version 24
for analysis. The p value was considered significant when
below 0.05.

Results

The total number of respondents was 315 with the major-
ity being females (n=286, 90.8%) and middle-aged
between 31 and 40 years (51.1%). The great majority of
participants undertook their nursing bachelor’s degree
(n=303, 96.2%) outside Saudi Arabia (=305, 96.8%)
with more than one third (34%) having 6-10 years of
experience in nursing care. Most of the study participants
took nursing as a full-time job with more than 40 working
hours per week (2=280, 88.9%). In terms of specialties,
only 18.7% worked in children wards and 24.8% worked
in adult units full time while the rest were floating nurses
with mixed specialties that rotated based on needs. The
majority worked in inpatient setting 130 (41.3%) includ-
ing the intensive care unit and the operating room while
the rest worked in outpatient settings such as the ENT
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(ear, nose throat) unit and the clinics. The details of the
participant characteristics are presented in Table 1.

Study outcomes

Although almost one third of the study participants
(30.2%) spent more than 50% of their time caring for
patients with tracheostomies, only 18.7% cared for more
than 50 patients with this condition. Surprisingly, 15.9%
of the participants did not receive any formal train-
ing prior to caring for these patients while almost half
(48.6%) received minimal training of 1-5 h. Similarly,
following graduation 18.4% had no clinical supervision
prior to caring for these patients while 76.8% reported
having a formal tracheostomy competency training pro-
gram in their departments.

In terms of updates, almost two thirds (65.4%) felt they
were up to date with evidence-based practice while less
than half (46.3%) were up to date with the technology
advances related to tracheostomies. When asked about
the type of training they believed to benefit them in man-
aging this patient population, more than half (56.8%)
preferred postgraduate workshops. The great majority
(77.1%) reported having expert clinical support within
their multidisciplinary team for caring for patients with
tracheostomies while this percentage dropped to 39.7%
when the patients were on assisted ventilation.

In terms of confidence, slightly more than half (52.4%)
reported feeling confident to manage patients with tra-
cheostomies while this percentage dropped again (34.6%)
when the patients were on assisted ventilation. These
details of the clinical training, updates and confidence are
presented in Table 2.

Main results

When evaluating the group differences, it was noted
that there were more females than males working in the
emergency department (n=77, 84.6% vs. n=14, 15.4%;
p=0.016) and ICU (Intensive care unit) (n=380, 84.2%
vs n=15, 15.8%, p=0.008) while no other gender dif-
ferences were noted in other departments. In terms of
confidence, those who worked all the time with children
and adults where significantly more confident in work-
ing with the respective patient population even with
assisted ventilation than their counterparts. In contrast,
those working with older adults and adolescents lacked
confidence in caring for patients with tracheostomies
but those who worked with older adults showed signifi-
cant confidence when the patient required assisted ven-
tilation. The details of the patient population categories
against the confidence are presented in Table 3. Similarly,
those who worked in the emergency department, ICU,
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Table 1 Presentation of the study characteristics, training, and
confidence among the study participants (N=315, 100%)

Variables Categories Total
(315, 100%)
Age* 35.71(7.05)
gender Male 29(9.2)
Female 286 (90.8)
Degree location Saudi Arabia 10(3.2)
Outside Saudi Arabia 304 (96.5)
Nursing degree Bachelor 302 (95.9)
Master 12(3.8)
Years of experience 1-5 41 (13)
6-10 110 (34.9)
11-15 79 (25.1)
more than 15 85 (27)
Hours/week 1-9 8(2.5)
10-19 10(3.2)
20-29 5(1.6)
30-39 12(3.8)
more than 40 280 (88.9)
Patient population
Children (0-11) None 171 (54.3)
Some 8(12.1)
Half 1(3.5)
Most 6(114)
All 59(18.7)
Adolescent (12-17) None 138 (43.8)
Some 88(27.9)
Half 26 (8.3)
Most 0(9.5)
All 3(10.5)
Adults (18-65) None 79 (25.1)
Some 49 (15.6)
Half 18(5.7)
Most 91 (28.9)
All 78 (24.8)
Old (> 65) None 118 (37.5)
Some 42(133)
Half 23(7.3)
Most 70(22.2)
All 62 (19.7)
Working department
Emergency Department None 224.(71.1)
Some 20(6.3)
Half 8 (2.5)
Most 14 (4.4)
All 49 (15.6)
Intensive Care Unit None 220 (69.8)
Some 22(7)
Half 3(4.1)
Most 8(5.7)
All 42(13.3)
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Table 1 (continued)

Variables Categories Total
(315, 100%)

Operative Room None 282 (89.5)
Some 20 (6.3)
Half 5(1.6)
Most 1(0.3)
All 7(2.2)
Inpatient None 79 (25.1)
Some 48 (15.2)
Half 15 (4.8)
Most 43 (13.7)
All 130 (41.3)
Outpatient None 282 (89.5)
Some 16 (5.1)
Half 12 (3.8)
All 5(1.6)
ENT Service None 280 (88.9)
Some 14 (4.4)
Half 11(3.5)
Most 3(1)
All 722)
Other None 281 (89.2)
Some 17 (54)
Half 72.2)
Most 4(1.3)
All 6(1.9)

@ Presented in means and standard deviations

and inpatient departments had more confidence in their
management of patients with tracheostomies when com-
pared to nurses of other units while emergency depart-
ment nurses lost this confidence when the patients were
also on assisted ventilation. These details are presented in
Table 4. Further on confidence, it was noted that those
who spend more time caring for patients with tracheos-
tomies or provided care for more of these patients, had
more formal training hours, better clinical supervision
and a competency training program in their units were
more confident to work with patients having tracheosto-
mies and on assisted ventilation than their counterparts.
This is true for all except for those who spent more than
50% of their time caring for these patients which lost its
significance when assisted ventilation was introduced
as presented in Table 5. Similarly, those who belief they
are up to date with evidence-based practice and the lat-
est technologies were significantly more confident when
caring for patients with tracheostomies with and without
assisted ventilation. While confidence also reflected their
belief in their clinical team as presented in Table 6.
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Table 2 Presentation of clinical training, updates and confidence among the study participants (N=315)
Variables Categories Total
(315, 100%)
Within the last year what percentage of your active clinical time consisted of the management of None 11(3.5)
patients with a tracheostomy? 1-9% 42(133)
10-24% 85 (27)
25-49% 82 (26)
50% or more 95 (30.2)
Please indicate how many patients you have worked with who are tracheotomized and ventilator None 39(124)
assisted? 1-10 130 (413)
11-15 30(9.5)
16-50 57(18.1)
more than 50 59(18.7)
Prior to treating patients independently, approximately how many hours formal training did you None 50(15.9)
receive in tracheostomy management? 1-5 153 (48.6)
6-10 54(17.1)
11-20 20(6.3)
more than 20 38(12.1)
Prior to treating patients independently, how many hours of clinical supervision did you gain in None 58(184)
tracheostomy management (postgraduate)? 1-5 139 (44.1)
6-10 54(17.1)
11-20 19 (6)
more than 20 45 (14.3)
Does your department have a formal tracheostomy competency training program? Yes 242 (76.8)
Updates and confidence
Do you feel up to date with the available evidence-based practice in tracheostomy management? No 95 (30.2)
Yes 206 (65.4)
Not sure 14 (4.4)
Do you feel up to date with the advances in tracheostomy technology including the specialized ~ No 160 (50.8)
tracheostomy tube options available? Yes 146 (46.3)
Sometimes 9(2.9)
What training, if any, would you find beneficial to assist you in managing patients who are trache-  No training 47 (14.9)
ostomized? Internship rotation in ENT services 37 (11.7)
Undergraduate courses 52(16.5)
Postgraduate workshops 179 (56.8)
Do you feel you have expert clinical support within your multidisciplinary team for the manage-  Yes 243 (77.1)
ment of patients with a tracheostomy and those patients requiring ventilator assistance? [Tracheos-
tomy only]
Do you feel you have expert clinical support within your multidisciplinary team for the manage- ~ Yes 125 (39.7)
ment of patients with a tracheostomy and those patients requiring ventilator assistance? [Tracheos-
tomy + ventilator-assistance]
Does the setting in which you work have an optimal team approach for the management of No 58(184)
patients with a tracheostomy? Yes 243 (77.1)
Sometimes 14 (4.4)
Do you feel confident to manage the majority of patients with a tracheostomy within your team  Very confident 44 (14)
Confident 121 (38.4)
Neutral 112 (35.6)
Not very confident 31(9.8)

Not at all confident

7.2)
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Table 2 (continued)
Variables Categories Total
(315, 100%)
Do you feel confident to manage the patients with a tracheostomy who also require ventilator Very confident 28(8.9)
assistance?
Confident 81(25.7)
Neutral 108 (34.3)
Not very confident 54(17)
Not all confident 44 (14)
Table 3 Presentation of the patient population and the confidence among the study participants (N=315, 100%)
Variables Category Confidence in Managing patients with tracheostomies Total P-value
Confident Not confident
(n, %) (n=, %)
Children (0-11) No 108 (53.2%) 14 (6.9%) 122 (60.1%) 0.001
Yes 57 (28.1%) 24 (11.8%) 81 (39.9%)
Adolescent (12-17) No 73 (36%) 18 (8.9%) 91 (44.8%) 0.727
Yes 92 (45.3%) 20 (9.9%) 112 (55.2%)
Adults (18-65) No 27 (13.3%) 13 (6.4%) 40 (19.7%) 0.013
Yes 138 (68%) 25 (12.3%) 163 (80.3%)
Older adults (> 65) No 50 (24.6%) 15 (7.4%) 65 (32%) 0.275
Yes 115 (56.7%) 23 (11.3%) 138 (68%)
Confidence in managing patients with tracheostomies on Ventilators Total P-value
Confident Not confident
(n, %) (n=, %)
Children (0-11) No 72 (34.8%) 46 (22.2%) 118 (57%) 0.006
Yes 37 (17.9%) 52 (25.1%) 89 (43%)
Adolescents (12-17) No 43 (20.8%) 51 (24.6%) 94 (45.4%) 0.069
Yes 66 (31.9%) 47 (22.7%) 113 (54.6%)
Adults (18-65) No 15 (7.2%) 38 (18.4%) 53 (25.6%) 0.000
Yes 94 (45.4%) 60 (29%) 154 (74.4%)
Older adults (>65) No 29 (14%) 45 (21.7%) 74 (35.7%) 0.016
Yes 80 (38.6%) 53 (25.6%) 133 (64.3%)
Discussion in other studies [10]. In addition to being the preferred

The aim of this study was to report the training hours
before and after graduation and the clinical experience of
nurses caring for patients with tracheostomies with and
without assisted ventilation. The other aim was to evalu-
ate the effect of these aspects on the confidence level
among the practicing nurses. This was done through a
cross-sectional approach of nurses working across in and
out-patient units in one medical facility in Saudi Ara-
bia. The main results showed that almost half the sam-
ple did not receive adequate training prior to caring for
these patients which might explain the suboptimal level
of knowledge and care reported by Abdelazeem et al.
[3] in a similar study setting. The majority thought that
postgraduate workshops to be the optimal platform for
delivering the updated guidelines and improving tasks
which was also reported to be the preferred platform

methods of education by the end-users, nurses, it was
also shown that hands on training by a specialized tra-
cheostomy team improved methods of insertion and care
of patients with tracheostomies [11] and their confidence
in their management. To support that, Sodhi et al. [12]
demonstrated a decrease in the number of ICU readmis-
sions after the formation of the tracheostomy care nurse
program where tracheostomy care nurses were better in
managing emergency tube changes and hypoxia.
Confidence was a significant construct in this study,
which was impacted by the patient population and
the working department. It was seen that those who
worked with children having tracheostomies were
more confident in caring for this population than
those who worked with adolescents or older adults.
This may be because nurses working in these units are
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Table 4 Presentation of departments and confidence among the study population (N=315, 100%)
Variables Category Confidence in Managing patients with tracheostomies Total P-value
Confident Not confident
(n, %) (n, %)
Emergency Department No 132 (65%) 21 (10.3%) 153 (75.4%) 0.001
Yes 33(16.3%) 17 (8.4%) 50 (24.6%)
Intensive Care Unit No 103 (50.7%) 33 (16.3%) 136 (67%) 0.004
Yes 62 (30.5%) 5(2.5%) 67 (33%)
Operative Room No 149 (73.4%) 35(17.2%) 184 (90.6%) 0.731
Yes 16 (7.9%) 3 (1.5%) 19 (9.4%)
Inpatient No 38 (18.7%) 16 (7.9%) 54 (26.6%) 0.016
Yes 127 (62.6%) 22(10.8%) 149 (73.4%)
Outpatient No 156 (76.8%) 33(16.3%) 189 (93.1%) 0.091
Yes 9 (4.4%) 5 (2.4%) 14 (6.9%)
ENT Service No 154 (75.9%) 34 (16.7%) 188 (92.6%) 0412
Yes 11 (5.4%) 4 (2%) 15 (7.4%)
Other No 149 (73.4%) 34 (16.4%) 183 (90.1%) 0.877
Yes 16 (7.9%) 4 (2%) 20 (9.9%)
Confidence in Managing patients with tracheostomies on Ventilators Total P-value
Confident Not confident
(n, %) (n, %)
Emergency Department No 79 (38.2%) 79 (38.2%) 158 (76.3%) 0.169
Yes 30 (14.5%) 19 (9.2%) 49 (23.7%)
Intensive Care Unit No 54 (26.1%) 93 (44.9%) 147 (71%) 0.000
Yes 55 (26.6%) 5 (2.4%) 60 (29%
Operative Room No 94 (45.4%) 92 (44.4%) 186 (89.9%) 0.069
Yes 15 (7.2%) 6 (2.9%) 21 (10.1%)
Inpatient No 38 (18.4%) 14 (6.8%) 52 (25.1%) 0.001
Yes 71 (34.4%) 84 (40.6%) 155 (74.9%)
Outpatient No 100 (48.3%) 90 (43.5%) 190 (91.8%) 0.980
Yes 9 (4.3%) 8 (3.9%) 17 (8.2%)
ENT Service No 100 (48.3%) 91 (44%) 191 (92.3%) 0.764
Yes 9 (4.3%) 7 (3.4%) 16 (7.7%)
Other No 97 (46.9%) 90 (43.5%) 187(903%) 0489
Yes 12 (5.8%) 8(3.9%) 20 (9.7%)

more exposed to tracheostomies than nurses caring for
other patient populations as reported by Deutsch [13].
This is due to that fact that children are more tolerable
than adults to extended intubation making these proce-
dures more often performed in children than in adults
[14]. Additionally, those who worked in the emergency
department, ICU, and inpatient departments had more
confidence in their management of patients with tra-
cheostomies when compared to nurses of other units
while emergency department nurses lost this confidence
when the patients were also on assisted ventilation.
This is because nurses in emergency departments are
less likely to deal with ventilated patients who require a
long hospital stay [15]. Along the same line, confidence
was impacted by the clinical time spent caring for these

patients, previous training, clinical supervision and the
availability of competency training programs in the
working departments. Confidence was also a construct
of interest in previous studies which reported higher
levels with departmental training programs [4], formal
training and clinical supervision [14].

Despite all the previously reported findings, clini-
cal training hours and clinical supervision were not
completely performed in this current and other similar
studies [4]. On the other hand, the positive impact of a
multidisciplinary team approach was highlighted in car-
ing for patients having tracheostomies in this current
study as well as in previous studies which confirmed that
this team approach improved outcomes of patients in the
COVID-19 era and improved the confidence levels of the
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Table 5 Presentation of training and supervision with confidence among the study participants (N=315, 100%)
Variables Confidence in Managing patients with tracheostomies Total P-value
Confident Not confident (n, %)
(n, %)
Within the last year what percentage of None (1 2%) 6 (15.8%) 8 (3.9%) 0.000
your active clinical time consisted of the 1-9% 4 (14.5%) 3(7.9%) 27 (13.3%)
management of patients with a tracheos-
tomy? 10-24% 8 (23%) 16 (42.1%) 4 (26.6%)
25-49% 34 (20 6%) 7 (184%) (20 2%)
50% or more 67 (40.7%) 6 (15.8%) 73 (36%)
Please indicate how many patients you None 15 (6.1%) 8 (21.1%) 23(11.3%) 0.041
have worked with who are tracheotomized 1-10 60 (36.4%) 18 (47.4%) 78 (38.4%)
and ventilator assisted?
11-15 20 (12.1%) 5(13.2%) 25 (12.3%)
16-50 29 (17.6%) 4(12.1%) 33(16.3%)
more than 50 41 (24.8%) 3(7.9%) 44 (21.7%)
Prior to treating patients independently, None 1(6.7%) 12 (31.6%) 23 (11.3%)  0.000
approximately how many hours formal 1-5 83 (50.3%) 21 (55.3%) 104 (51.2%)
training did you receive in tracheostomy
management? 6-10 27 (16.4%) 3(7.9%) 30 (14.8%)
11-20 ( .3%) 2 (5.3%) 14 (6.9%)
more than 20 32 (15.8%) 0 (0%) 32 (15.8%)
Prior to treating patients independently, None (8 5%) 17 (44.7%) 31(155%) 0.000
how many hours of clinical supervision did 1-5 80 (48.5%) 13 (34.2%) 93 (45.8%)
you gain in tracheostomy management . 0 .
(postgraduate)? 6-10 25 (15.2%) 5(13.2%) 30 (14.8%)
11-20 1(6.7%) 2 (5.3%) 13 (64%)
more than 20 35 (21.2%) 1 (2.6%) 6 (17.7%)
Does your department have a formal tracheostomy com- 148 (89.7%) 21 (55.3%) 169 (83.3%) 0.000
petency training program?
Confidence in managing patients with tracheostomies on Total P-value
Ventilators
Confident Not confident (n, %)
(n, %)
Within the last year what percentage of None 2(1.8%) 6 (6 1%) 8(3.9%) 0.108
your active clinical time consisted of the 1-9% 5 (13.8%) ( 29%) 25 (12.1%)
management of patients with a tracheos-
tormy? 10-24% 25 (22.9%) 0 (30.6%) 5 (26.6%)
25-49% 2(20.2%) (25 5%) 47 (22.7%)
50% or more 45 (41.3%) 27 (27.6%) 72 (34.8%)
Please indicate how many patients you None 4 (3.7%) 9 (82.6%) 3(11.1%) 0.001
have worked with who are tracheotomized 1210 44 (40 4%) 41 (41.8%) (4 %)
and ventilator assisted?
11-15 9 (8.3%) 2 (12.2%) 1(10.1%)
11-50 20 (18.3%) 4(14.3%) ( 4%)
more than 50 32 (29.4%) 2 (12.2%) 44 (21.3%)
Prior to treating patients independently, None 7 (6.4%) 20 (20.4%) 27 (13%) 0.000
approximately how many hours formal 1_5 50 (45.9%) 58 (59.29%) 108 (52.2%)
training did you receive in tracheostomy
management? 6-10 20(18.3%) 8 (8.29%) 28 (13.5%)
11-20 10 (9.2%) 5(5.1%) 5(7.2%)
more than 20 22 (20.2%) 7 (7.1%) 29 (14%)
Prior to treating patients independently, None 9 (8.3%) 30 (30.6%) 9(18.8%) 0.000
how many hours of clinical supervision did 1 _5 50 (45.9%) 42 (42.9%) (444%)
you gain in tracheostomy management 0 0 0
(postgraduate)? 6-10 6 (14.7%) 15 (15.3%) 1(15%)
11-20 6 (5.5%) 6 (6.1%) (5 8%)
more than 20 28 (25.7%) 5(5.1%) 3(15.9%)
Does your department have a formal tracheostomy com- 99 (90.8%) 74 (75.5%) 173 (83.6%) 0.003

petency training program?
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able resentation of updates and clinical support with confidence among the study participants (N=
Table6 P tat f updat ddl | t with fid the stud 1 ts (N=315)
Variables Confidence in Managing patients with tracheosto- Total P-value
mies
Confident Not confident (n, %)
(n, %)
Do you feel up to date with the No 21 (12.7%) 15 (39.5%) 36 (17.7%)  0.000
f,Va",abt‘e ex'de’gce’ba%d prac- yes 141 (85.5%) 17 (44.7%) 158 (77.8%)
ice in tracheostomy manage-
ment? Y E Total 165 (100%) 38 (100%) 203 (100%)
Do you feel up to date with No 53 (32.1%) 28 (73.3%) 81(39.9%) 0.000
Ethafgig;el;‘QJ&?EST&??&VCIal Yes 108 (65.5%) 8(21.19%) 116 (57.1%)
ized tracheostomy tube options Total 165 (100%) 38 (100%) 203 (100%)
available?
What training, if any, would you  No training 16 (9.7%) 12 (31.6%) 28(13.8%) 0.002
find be}”‘”—ﬁc'at'fo tass‘sht youin |ternship rotation in ENT 18 (10.9%) 3 (7.9%) 21 (10.3%)
managing patients who are services
tracheostomized?
Undergraduate courses 25 (15.2%) 8(21.1%) 33(16.3%)
Postgraduate workshops 106 (64.2%) 15 (39.5%) 121 (59.6%)
Total 165 (100%) 38 (100%) 203 (100%)
Do you feel you have expert No 24 (14.5%) 17 (44.7%) 41 (20.2%)  0.000
:}‘Sl';fj'i :é'lﬁﬁr?afmggg your - Yes 141 (85.5%) 21 (55.3%) 162 (79.8%)
management of patients with a Total 165 (100%) 38 (100%) 203 (100%)
tracheostomy and those patients
requiring ventilator assistance?
[Tracheostomy only]
Do you feel you have expert No 86 (52.1%) 29 (76.3%) 115 (56.7%) 0.007
;"S:gg‘i :Culgﬁr?; Wt';;”rz our - Yes 79 (47.9%) 9 (23.7%) 88 (43.3%)
management of patientewitha 10t 165 (100%) 38 (100%) 203 (100%)
tracheostomy and those patients
requiring ventilator assistance?
[Tracheostomy + ventilator-
assistance]
Does the setting in which you No 13 (7.9%) 19 (50%) 32(15.8%) 0.000
work have an optimal team Yes 150 (90.9%) 14 (36.8%) 164 (80.8%)
approach for the management of
patients with a tracheostomy? Total 165 (100%) 38 (100%) 203 (100%)
Confidence in Managing patients with tracheosto- Total P-value
mies on Ventilators
Confident Not confident (n, %)
(n, %)
Do you feel up to date with the No 14 (12.8%) 42 (42.9%) 56 (27.1%)  0.000
aval ‘ii bt'rea ixfgggiﬁﬁiﬁ apgfzc Yes 92 (84.4%) 48 (49%) 140 (67.6%)
ment? Total 109 (100%) 98 (100%) 207 (100%)
Do you feel up to date with No 37 (33.9%) 67 (68.4%) 104 (50.2%) 0.000
techmology miuding the speciak ' 09 (633%) 0 (06 %9 475
ized tracheostomy tube options Total 109 (100%) 98 (100%) 207 (100%)
available?
What training, if any, would you No training 11 (10.1%) 23 (23.5%) 34 (164%) 0.057
find be_ﬂeﬁc'at'_to taSS'S; Youin  nternship rotation in ENT 11(10.1%) 9.(9.2%) 20 (9.7%)
managing patients who are services
tracheostomized?
Undergraduate courses 18 (16.5%) 10 (10.2%) 28 (13.5%)
Postgraduate workshops 69 (63.3%) 56 (57.1%) 125 (60.4%)
Total 109 (100%) 98 (100%) 207 (100%)
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Table 6 (continued)
Do you feel you have expert No 20 (18.3%) 23 (23.5%) 43 (20.8%) 0.365
clinical support within your
multidisciplinary team for the Yes 89 (81.7%) 75 (76.5%) 164 (79.2%)
management of patients witha g, 109 (100%) 98 (100%) 207 (100%)
tracheostomy and those patients
requiring ventilator assistance?
[Tracheostomy only]
Do you feel you have expert No 39 (35.8%) 88 (89.8%) 127 (61.4%) 0.000
clinical support within your Yes 70 (64.2%) 10(10.29%) 80 (38.6%)
multidisciplinary team for the . . )
management of patients with a Total 109 (100%) 98 (100%) 207 (100%)
tracheostomy and those patients
requiring ventilator assistance?
[Tracheostomy + ventilator-
assistance]
Does the setting in which you No 27 (27.6%) 8 (7.3%) 35(16.9%)  0.000
work have an optimal team Yes 100 (91.7%) 64 (65.3%) 164 (79.2%)
approach for the management of

Total 109 (100%) 98 (100%) 207 (100%)

patients with a tracheostomy?

nurses [16]. Considering the demands on the hospitals
and the increasing rates of tracheostomies and assisted
ventilation during the COVID-19 pandemic, McGrath
et al. [17] highlighted the importance of guidance and
education for the nurses working outside the intensive
care units as their services may be needed when the ICUs
are overwhelmed. This might be proven correct in the
current study setting were these nurses received minimal
training and lacked confidence in managing patients with
tracheostomies.

Consequently, this study recommends delivering more
tracheostomies care practical sessions to nurses in dif-
ferent work settings and giving them remarkable knowl-
edge that will increase their confidence in tracheostomy
management. Also, adjusting the nursing program to
have vivid and precise undergraduate training and simu-
lation for tracheostomy care in all nursing institutions.
It is also important for nurses to learn from professional
and experienced coworkers and to show personal edu-
cational effort by staying up to date with evidence-based
tracheostomy related advancements. Certain studies have
recommended adding tracheostomy care into basic life
support courses (BLS) to ensure airway patency [18].

In terms of limitations, the used tool and the lack
of generalizability raise some concern. Future stud-
ies should be conducted with tools addressing the care
of patients having tracheostomy more accurately. This
means that questions addressing the care delivered
in general to patients with tracheostomy or the time
dedicated for the care of the tracheostomy itself. This
information will be predictive of the time spent with
patients having this condition and is more likely to
inform practice. Although the sample size in this study
is a strength, generalizability remains lacking as this

study was conducted in one site only and the majority
of the sample was female nurses. The latter draws major
concerns in terms of generalizing the findings and
informing practice. Additionally, the different educa-
tional background of the study participants reflected in
the large number of participants having their education
from outside the country confounds the study outcome
and limits the possibility of drawing clear conclusions
about the study variables. The design of the study does
not allow for direct observation of the participants per-
formance and therefore, the accuracy of the findings in
terms of real practice performance is of concern. Con-
sidering the conflicting results acquired from other
studies in the same country, a multi-site/national study
is recommended to allow for a better understanding of
the educational needs of the nurses and the confidence
gained through different aspects.

Conclusion

Clinical training before and after graduation have a posi-
tive impact on the care provided for patients with tra-
cheostomies. A considerable number reported caring
for patients with tracheostomy and assisted ventilation,
a relatively small number reported being trained for this
type of care or being up to date with the guidelines. This
reflected the nurses’ confidence in delivering this type of
care which was greatly impacted when assisted ventila-
tion was added. Therefore, continuous training and com-
petency evaluation are vital in delivering optimal care.
Future studies should aim for a national representation of
nurses working with this patient population to gain a bet-
ter understanding of their educational and training needs
and inform policy and practice.
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