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Abstract

Introduction: Tracheostomy-related adverse events are a global problem, requiring coordinated approach for care of
tracheostomised patients. The concept of ‘collaborative tracheostomy care’ was introduced by Global Tracheostomy Col-
laborative in 2012. For successful post tracheostomy outcome, nursing care is vital. Data on their knowledge, attitude
and skills regarding tracheostomy care including outcome of a structured interventional workshop is not available from
India. Methods: A validated questionnaire with items pertaining to knowledge, attitude and skills regarding tracheostomy
care was administered to nurses working in intensive care units and wards. Following this, a workshop was conducted
for hands-on training in tracheostomy care using didactic lectures, videos and simulation-based training. The participants
took a post-test immediately and after three months. Skills were assessed before and three months after the workshop
using a checklist. Results: Among 386 participants who attended the pre-test and workshop, 285 (74.2%) underwent post-
test immediately and three months later. Overall mean knowledge score (+SD) of the participants in pre-workshop was
6.8+3.5, immediate post-test score was 15.9+2.7 and three months later was 11.6+3.5 (p<0.001) out of total score 20.
The baseline score was significantly higher among ICU nurses. Three months post workshop skill assessment revealed
no statistically significant increase in the proportion of participants who performed skills related to suctioning procedure.
Conclusion: Knowledge, attitude and practice regarding tracheostomy care is inadequate among nurses. Otolaryngolo-
gists-driven structured intervention with didactic lectures, videos and hands-on training can improve all three domains to
positively impact outcomes in post tracheostomy patient care.
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Introduction

Improved tracheostomy care initiatives though present for
more than a decade, best practices have yet to be standard-
ized universally. The Global Tracheotomy Collaborative
is dedicated to improving tracheostomy care. The five key
‘drivers’ identified to improve services are multidisciplinary
synchronous involvement, interdisciplinary education with
staff allocation, care protocol standardization, patient with
family involvement and use of data [1, 2].

Tracheostomy is a common surgical procedure in criti-
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cally ill patients. Post tracheostomy care is vital as potential
life-threatening complications like tube block, displace-
ment, accidental decannulation including bleeding can be
prevented by care, timely recognition and intervention.
Although tracheostomy is performed by Otolaryngologists,
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Table 1 Knowledge questions in the questionnaire
SI. No.

Questions (marks)

Worrisome complications post tracheostomy (2)
Types of tracheostomy tube (2)

Indications for cuffed tracheostomy tube (2)
Function of cuff (1)

Ideal time for st tube change if not blocked (1)
How to identify if cuff is inflated? (1)

How often to deflate the cuff (1)

Duration of cuff deflation (1)

Reason to deflate the cuff (1)

Ideal size of suction catheter to be used (1)

O 00 3 N U WD~

—_ =
- o

Frequency of suctioning (1)
Length of suction catheter to be inserted (1)
Solutions used prior to suctioning (2)

Precautions to be taken before feeding tracheos-
tomised patient (3)

—_
ENERVS N )

the postoperative period is spent in ICU or in general wards
where nursing staff are the caregivers of continuing con-
tact. Several studies conducted in different parts of world
reveal lack of confidence, knowledge and skills among
nurses dealing with tracheostomised patients [1, 3, 4]. There
is no standardized education program related to tracheos-
tomy care in the nursing curriculum, thus leading to their
knowledge of tracheostomy care below expectations [5].
Lack of adequate knowledge and skills regarding the antici-
pated complications and the interventions to prevent and /or
detect them among caregivers contribute to increased rates
of these complications, particularly when patients are trans-
ferred from intensive care units to general care areas [6, 7].
Studies on knowledge, skills and attitudes regarding trache-
ostomy and post-tracheostomy care are limited in India [4].

The purpose of this study was to assess the baseline
knowledge, attitude and skills (practice) of nurses about tra-
cheostomy care in our institution and to establish whether
conducting a workshop on tracheostomy care could improve
these with overall confidence in managing post tracheos-
tomy patients.

Methodology

Nurses working in wards and intensive care units at our cen-
tre which is a tertiary care academic institution in southern
India were included in the study. Following approval by
Institute’s Research and Ethics committee (IEC: RC/19/59)
and obtaining informed written consent, an assessment of
their baseline knowledge and attitude regarding tracheos-
tomy care was done with a help of a questionnaire (Table 1).
Questionnaire was developed using items from similar
instruments described in literature adapted to local needs
and content was validated by two external experts who
piloted on staff nurses and postgraduates at a reputed ter-
tiary hospital in India.

Baseline skills and practice were checked by direct obser-
vation on a subset of the participants using a checklist devel-
oped for the same (Table 2). Following baseline assessment,
the participants underwent workshop on tracheostomy care
as lectures and interactive sessions which included the basic
principles of tracheostomy care, problems to be anticipated
following tracheostomy and information on how to deal
with them. The workshop also imparted hands-on training
in tracheostomy care (ideal method as well as frequency
of suctioning, method of deflating the cuff, tracheostomy

Table 2 Checklist for assessment of skills and practice of tracheostomy care

SI. no. Steps Marks

1. Checks whether spare tube of same size is available at
bedside [1]

2. Checks approximate length of suction catheter with spare
tube [1]

3. Uses appropriate size catheter for suction [1]

4. Selects/uses appropriate solution prior to suction [1]

5. Temporarily closes limb of Y connector during insertion
of suction catheter [1]

6. Performs suctioning using rotating movements [1]

7. Checks for air blast following completion of suction [1]

8. Global rating score” [3]

Total score [10]

*QGlobal rating score signifies a holistic rating of the overall procedure by the assessor. Participants will receive scores of 0, 1, 2 or 3 for this

item based on the following criteria:

3 — completes all steps confidently and sequentially within acceptable time limit.

2 — completes most of the steps sequentially within acceptable time limit; misses two or fewer steps.

1 — does not complete the steps within acceptable time limit; misses more than two steps.

0 — not able to perform steps in sequence, inappropriately long time.

Numbers in square brackets indicate marks for each step.
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Fig. 1 Skill workshop equipment

Suction catheter tip
0.5 cms beyond

Pre-measured technique

Low cost model used for skills enhancement: Tracheostomy care

(FG)

Color coded *External diameter of
10 Black suction catheter not
12 White more than half the
14 Green internal diameter of
16 Orange tracheostomy tube

Approximately double Tracheostomy tube size /

Fig. 2 Tracheostomy suction
protocol

one size less = Size of suction catheter*
Eg Tube size 8.5 /8 16 or 14 catheter

tracheostomy tube tip

Tube size 7.5/7 = 14 or 12 catheter
Tube size 6.5/6 = 12 or 10 catheter

Tracheostomy Suctioning (Pre-measured Technique)
Keep extra tracheostomy

tube at bedside
(same / one size smaller)

Suction catheter size
(approximately double the size of tracheostomy tube / one size less )

Identify tube size (on cuff/ flange) ]

Instill prior to suctioning few drops
N — Acetyl cysteine or normal saline

During insertion of suction tube
Avoid suctioning

Insert up to 0.5cm beyond tube distal tip

Entire suction

(Pre-measured technique) procedure to be

completed within

[ Withdraw suction catheter in rotatory manner

] 5-10 seconds

wound care, measures for humidification and interventions
in the event of tube block or displacement). Faculty from
department of ENT facilitated the workshop. The partici-
pants were trained in groups of twenty per session lasting
two hours. Post-test was administered using the same ques-
tionnaire to determine the effectiveness of the workshop
on knowledge and attitudes immediately as well as three
months later. Improvement in skills and practice was deter-
mined using the same checklist for observation after three
months. Feedback was also obtained from the participants
after the workshop.

Sample Size Assuming a 20% improvement in scores of
knowledge, attitude and skills following the intervention,
with an alpha error of 5% and power of 80% we estimated
the sample size as 104. However, all consenting nurses

working in wards and ICUs at the institution were included
in the study for training.

Data regarding baseline knowledge, attitude and skills were
represented as means with standard deviation. Change in
mean scores before and after the workshop was compared
using paired t test. Satisfaction and self- perceived increase
in confidence were represented as proportions with confi-
dence intervals. Post-tracheostomy complications were also
described as proportions and compared using Chi-square
test. p value less than 0.05 was considered statistically sig-
nificant for all comparisons.

Main points of consideration with the materials used for
workshop are given in Fig. 1. At the end of the workshop
hand-outs along with flow chart for tracheostomy suction
and a protocol for management of tracheostomized patient
with respiratory distress as shown in Figs. 2 and 3 respec-
tively were shared with the participants.
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Fig. 3 Acute Airway management

Tracheostomised Patient With Respiratory Distress

Always keep extra

tracheostomy tube at bedside
(same / one size smaller)

Check for air blast

Present / Reduced

Junior staff to call Check vitals
doctor urgently

Absent

[Tube blocked / displaced J

[Patient desaturating J
v Check vitals

( Remove tracheostomy tube |

v

[Connect to oxygen ]

[ stent the stoma with catheter |

v

Table 3 Mean pre-test, immediate post-test and late post test scores of
participants with regards to knowledge (n=285)

S.no Nurses work-  Pre-test Immediate ~ Three
ing area score (SD) test score months
(SD) test score
(SD)

1 ICU 8.7 (4.0) 17.0 (2.5) 13.2 (3.6)

2 Medical 6.4(3.1) 15.7 (2.8) 11.7 (3.2)

3 Surgical 5.9 (3.0) 15.3 (2.6) 10.4 (3.3)

Results

The workshop was attended by 386 participants, who under-
went a pre-test and immediate post-test. Among this, 285
(74.2%) attended the post-test conducted three months later.
Of these 285 participants 76 (26.7%) were working in ICU,
101 (35.4%) in medical wards and 108 (37.9%) in surgical
wards. Participants were categorised based on experience
into less than or equal to 12 months (n=73), 13-36 months
(n=123) and more than 36 months (n=_89). Questionnaire
(Appendix 1) contained 14 questions on knowledge (20
marks), 4 attitude questions, practice questions and one
general question.

Knowledge Assessment

Overall mean knowledge score (+SD) of the participants
out of 20 in preworkshop was 6.8 +£3.5, immediate post-
test score was 15.9+2.7and 3 months later was 11.6+3.5
(p<0.001). The mean scores at baseline, immediate post-
test and at 3 months among nurses in different work areas in
shown in Table 3.
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If desaturating / blast absent

[Connect to oxygen ]

CALL CODE BLUE

ICU nurses were found to have better knowledge
(p<0.001) as compared to medical and surgical ward
nurses. Following the workshop, all three groups of nurses
demonstrated statistically significant increases in knowl-
edge (Fig. 4). The mean increase from baseline to immedi-
ate post-test was 8.3, 9.3 and 9.4 respectively among ICU,
medical and surgical ward nurses.

One hundred and one participants did not attend the
three months post-test. Among the participants, pre-test
mean score was 6.7+2.8 and immediate post test score
was 15.8 +2.7. Minimum mark was one and maximum was
nine in pre-test whereas post-test the minimum mark was
nine and maximum was 20 marks. This was statistically
significant.

Attitude Assessment

88% of nurses agreed at baseline that tracheostomy care
should be part of their training program while 93% and
90.9% had this opinion on immediate and three months
post-test respectively.

There was statistically significant increase in the pro-
portion of participants who responded correctly to attitude
related questions (Table 4).

Skill (Practice) Assessment

Skill assessment was done on 50 nurses randomly from var-
ious wards by using a checklist preworkshop and 3 months
post workshop. There were improvements noted in first 4
steps of the checklist post-workshop. However, there was
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Fig.4 Comparison of mean

knowledge scores among nurses 18.0

16.0

14.0

12.0

10.0

mICU

= Medical

8.0

6.0

Mean Knowledge score

4.0

2.0

0.0
Pre test Score

Table 4 Proportion of participants who scored correct on attitude ques-
tions in preworkshop, immediate and three months post workshop

Attitude Appropriate  Appropriate Appropriate P value
scenario response at  response at  response at
baseline immediate  three months
post-test

Al 162 (75.3) 174(80.9)  171(79.5) 0.01
A2 125(68.3)  146(79.8)  112(61.2) <0.001
A3 98 (86.7)  109(96.5) 110(97.3) <0.001
A4 141 (86.5)  161(98.8)  156(95.7) <0.001

(Note: Numbers in brackets are percentages; Al to A4 are detailed
in annexure 1)

no statistically significant increase in the proportion of par-
ticipants who performed the later 3 steps (primarily related
to suctioning procedure) following the workshop (Table 5).

Discussion

Though tracheostomy is done by Otolaryngologists, ongo-
ing nursing care is vital. For transfer of continuity in tra-
cheostomy care, knowledge and optimum skills to practice
safe and successful post procedural care is essential. Our

m Surgical

Immediate test Score 3 Months test Score

study assessing knowledge, attitudes, and practices regard-
ing tracheostomy care in a cohort of nurses at a tertiary care
hospital from southern India, demonstrated poor scores in
knowledge and skill domains at baseline. Nurses posted in
ICU had better scores in these two domains compared to
those working in other care areas. Significant gaps were
found in knowledge among health care professionals in
managing tracheostomy related complication [6—8].These
findings parallel our results, although we focused primarily
on nurses.

Some studies analysed knowledge among subgroups
based on experience, private or public hospitals and gender.
Maximum scores were obtained by nurses with experience
of 1-3 years [8] and more than 5 years of paediatric expe-
rience [3], while Sharma et al from India noted that male
nurses, those working in private hospitals and those with
long ICU experience had better knowledge of tracheostomy
care [4]. Although we noted better scores at baseline in ICU
nurses, there was no similar association with experience and
gender.

Majority of published studies have focused on either
one domain or one aspect of practice. A questionnaire-
based knowledge and ‘comfort level’ revealed a significant

Table 5 Number of participants who scored one in each of the skill components (pre and post workshop)

S.no Skill component Preworkshop Postworkshop P value
1. Checks whether spare tube of same size is available at bedside [1] 0 14 <0.001
2. Checks approximate length of suction catheter with spare tube [1] 0 16 <0.001
3. Uses appropriate size catheter for suction [1] 6 25 <0.001
4. Selects / uses appropriate solution prior to suction [1] 9 35 <0.001
5. Temporarily closes limb of Y connector during insertion of suction catheter [1] 21 29 0.135
6. Performs suctioning using rotating movements [1] 32 37 0.356
7. Checks for air blast following completion of suction [1] 0 4 0.118

Number in square bracket — score for each step.

Pre-workshop mean score 2.2, SD 1.8, Median 2.5, IQR 0-3.3, minimum 0, maximum 6.

Post-workshop mean score 4.6, SD 2.7, Median 5.0, IQR 3—6, minimum 0, maximum 1.
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positive correlation with tracheal care and academic degree,
duration of paediatric experience and completion of more
than one life support course [3]. Similarly, a questionnaire-
based knowledge and competency revealed low scores
among nursing care providers [1]. Certain investigators
assessed knowledge regarding tracheostomy care among
specific groups of nurses. Knowledge related to trache-
ostomy care among ICU nurses and found it satisfactory
only in 46.4% [5]. In some studies, individual knowledge
components had been assessed. Participants scored lowest
on questions related to cuff pressure, suction pressure and
first response to tube block [8]. In contrast, our study used
a comprehensive questionnaire assessing all three domains;
knowledge, practice and attitudes in all nurses, irrespective
of their inpatient work areas and compared them between
subgroups including ICU, medical and surgical wards. This
analysis revealed that although baseline scores of knowl-
edge, attitude and skill were low in all nurses, those working
in ICU performed much better than others.

Diverse interventions such as evidence-based knowledge
and hands on skill training with certification as tracheos-
tomy care nurses [9], a combination of informative posters,
anatomic diagrams and didactic lectures by the bedside of
patients [10], using online tutorials and hands on training
[7] and simulation based training [11] have been used by
investigators to improve tracheostomy care related compe-
tencies. We used a combination of didactic interactive small
group sessions with videos followed by hand on training
in small groups. Following the session, resource persons
ensured that each participant independently and individu-
ally performed all steps of tracheostomy care satisfactorily
while giving constructive feedback. Handouts were pro-
vided at the end of the training with the intention of revision
and retention of competencies.

In our study, outcomes of the intervention were assessed
immediately after the training and three months later. Fol-
lowing a hands-on workshop, these scores improved consid-
erably, irrespective of the area of work. Though there was
a dip in the scores at three months following the workshop,
the scores remained significantly higher than baseline.

In most studies, authors determined change in knowledge
and/or skills immediately after the training [6, 8, 12]. Like
our study, retention was noted at six months in a publication
which had included only physician trainees and not nurses
[11]. In our study, analysis of skill domain revealed interest-
ing findings. We noted that no participant performed the ini-
tial two steps of tracheostomy care including checking for
availability of spare tracheostomy tube by the bedside and
checking the approximate length of suction catheter using
the spare tube. However, following training, there was sta-
tistically significant improvement in nurses who performed
these steps. Similarly, there were statistically significant
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increases in nurses who used appropriate size of suction
catheter and solution for tracheostomy care following the
training. To the best of our knowledge, these individual cru-
cial components have not been assessed in other studies [12,
13].

It is therefore important that future studies address long
term retention of knowledge and skills. Further, findings
from our study suggest that periodic reinforcement trainings
may be needed to maintain the competencies gained.

Strength and Limitations

We were able to achieve a large sample size and conduct this
study on all consenting nurses and train individual nurses by
a hands on workshop and assess their retainment of knowl-
edge at their workplace.

However, due to the COVID 19 pandemic three months
post knowledge and skill assessment could not be done on
all nurses due to high attrition hindering our study.

Conclusion and Clinical Significance

This study reiterates the knowledge and skills among nurses
who are vital for ongoing safe tracheostomy care. In addi-
tion, it is a high-stake competency with its retention waning
over time. The operating surgeon, Otolaryngologist’s, role
in overcoming this lacuna is the way forward. Periodic rein-
forcement with a well-structured intervention training using
didactic small group sessions for knowledge and hands-on
skill training for improving their tracheostomy-care compe-
tencies are essential. This would go a long way in preparing
our nursing fraternity to face challenges related to tracheos-
tomy care and patient safety.
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