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Educational aims
N To understand the current challenges in the care of tracheostomy patients
N To understand principles of quality improvement collaboration and how this can
improve the quality of care for tracheostomy patients

Summary
The UK National Confidential Enquiry into Patient Outcomes and Death
illustrates that there remains significant morbidity and mortality relating to
patients with a tracheostomy, with much preventable harm. Challenges include
the inherent complexity of the patient’s underlying condition, wide variations in
tracheostomy management, variable delivery of education for staff, patients and
families, and difficult coordination of care between such a variety of individuals
involved in performing, managing and ultimately removing tracheostomies.
Quality-improvement collaboratives are groups of institutions with a common
purpose who work together to drive positive change. They help support clinicians
in developing skills and teams necessary to design and sustain qualityimprovement cycles. They are a cost-effective way of rapidly disseminating
improvement strategies and engaging in shared learning across institutions
around the world. The Global Tracheostomy Collaborative aims to improve
quality of care and outcomes through five interdependent key drivers:
coordinated multidisciplinary team care, education, institution-wide protocols,
family and patient-centred care, and metrics and outcomes using a specifically
designed database.
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Introduction
Tracheotomies are increasingly performed in
adults for upper airway obstruction, prolonged endotracheal intubation and airway
protection or maintenance [1]. In children, a
tracheotomy is less frequently performed
than in adults, but prevalence is increasing
due to increasingly complex conditions in
children requiring a tracheostomy to facilitate
long-term ventilation. Most paediatric tracheotomies are performed in the first year of life
because of congenital anomalies of the airway,
complications of intubation in premature
infants or chronic neurological and respiratory
disorders requiring prolonged or long-term
mechanical ventilation [2, 3]. In adults, the
traditional surgical tracheotomy approach has
been accompanied by percutaneous dilatational techniques in selected patients, especially in intensive care units (ICUs) [4];
however, this is not currently recommended
in children [5].
Adult tracheotomies can be performed in
the operating room or at the bedside in an
ICU and may be done by various professionals including ear, nose and throat (ENT)
surgeons, maxillofacial surgeons, general
surgeons and intensivists. Most tracheotomies performed in adults in an ICU are
temporary and may be inserted and removed
during the same hospital stay. However, the
vast majority of paediatric tracheotomies are
performed by ENT or paediatric surgeons in
the operating room with the child intubated
under general anaesthesia. The tracheostomy
is likely to remain in place for a period of
months to years [6] and children with a
tracheostomy experience lengthy and costly
hospitalisations [7].

Challenges in tracheostomy
care
The challenges in tracheostomy care are
powerfully highlighted by the story from a
daughter of a patient with a tracheostomy
who died in hospital (box below) [8].
The UK National Confidential Enquiry into
Patient Outcomes and Death (NCEPOD)
investigates the full care pathway in patients
with a new tracheostomy in hospital [9]. It
illustrates that there remains significant morbidity and mortality associated with tracheostomy placement and management and makes
key recommendations to improve care (table 1).
Previous studies in the USA reported between 1
and 7% of patients experience an adverse event,
and the majority of these occur after the first postoperative week. Many negative tracheostomyrelated outcomes are potentially preventable
[10, 11]. However, NCEPOD reported that 24%
of patients in ICU and 31% of ward patients
experienced defined tracheostomy-related complications [9]. The UK National Patient Safety
Agency identified 53 out of 1085 airway incidents
related to tracheostomy incidents and 14 were
classified as major or life threatening [12]. Indeed,
the fourth UK National Audit Project showed that,
in critical care, the most serious airway-related
incidents related to tracheostomies [13].
The team performing the tracheotomy is
frequently different to the team responsible
for the ongoing management and removal of
the tracheostomy, such as when a tracheotomy is performed by the ICU team and the
patient is then discharged to the care of a
general physician on a medical ward. The
main challenges in adult tracheostomy care
are related to ensuring safe and consistent
decision making when there is such a variety

Challenges in tracheostomy care: a relative’s testimonial
‘‘So they called the ENT doctor but by the time he arrived she’d already died. They said that
the tube had become blocked so she couldn’t breathe and her oxygen levels had become
really low and her heart had stopped. They did try to resuscitate her but she was too weak.
That’s when we found out the things that hadn’t happened but should have happened for my
mum. She should’ve had the trachy tube changed every few weeks but that didn’t happen.
The tube inside that should’ve been cleaned every few hours, that’s supposed to help it stop
getting blocked. She should’ve had special oxygen to help her breathing and I don’t think she
ever had that except when she was on intensive care. They did say that on the ward they
hadn’t had a patient with a trachy for about 2 years so it’s no wonder they didn’t know what
they were doing.’’
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Table 1. Common complications of tracheostomies
Immediate (peri-operative)

Early (,1 week)

Late (.1 week)

Haemorrhage
Misplacement of tube
Tube occlusion
Loss of upper airway
Surgical emphysema
Pneumothorax

Tube obstruction (mucus plug or blood)
Partial or complete tube obstruction
Infection
Ulceration/necrosis of trachea, mucosal
ulceration due to tube migration
Risk of occlusion in patients who have
difficulty extending their neck (obese or
fatigued)

Haemorrhage (local tissue trauma/
erosion through major blood vessels)
Tracheal stenosis/ tracheomalacia/
tracheocutaneous fistula
Scar formation
Tube obstruction or accidental
decannulation
Granulation tissue

of individuals involved in performing tracheotomies, and managing and ultimately
removing tracheostomies. For example, what
responsibility should an intensivist have if the
tracheostomy she inserted percutaneously
leads to complications on a medical ward
three weeks after ICU discharge? Will she be
informed that complications occurred?
Should the ENT surgeon be responsible for
managing this tracheostomy? Who decides
which tracheostomy tubes are available in a
particular hospital? The same challenges are
present in paediatrics for inpatient care, but
with the addition of the more frequent need
for prolonged community care of these
medically complex children.
Good management of a patient with a
tracheostomy, both in the hospital and in the
community, has a significant impact on
quality of life [14]. An additional challenging
area is the transition from inpatient to
community care. Many patients have unnecessarily prolonged and costly inpatient stays
due to lack of available home care [15].
Effective management involves effective coordination of care, education of the patient and
the family, attentive care, training to recognise and manage tube obstruction, confidence in changing the tracheostomy tube,
knowledge of the tube characteristics (i.e.
size, settings and function), and adequate
access to advice and support from the
hospital team.
Wide variations in tracheostomy management exist between hospitals, as well as
between hospital and community settings
[9, 16, 17]. This results in a great deal of
confusion amongst healthcare professionals on
how to care for patients with a tracheostomy.
Efforts to reduce variation in practice can
improve clarity, facilitate training and should

help to minimise complications, prevent some
hospitalisations and reduce mortality. Many factors contributing to adverse events can be
identified, analysed and addressed through
systematic quality-improvement practices [10, 12].

Barriers to wider implementation: lack of
evidence and consensus
There are many reasons why local improvements
in tracheostomy care have not yet been widely
implemented [18]. One is that tracheostomy care
is shared between many healthcare teams from
a variety of disciplines [4]. Few of these individuals
will see tracheostomy-related complications on
NCEPOD key recommendations on improving tracheostomy care. Data
from [9].
N Tracheostomy insertion should be recorded and coded as an
operative procedure in all locations, and data collection should be as
robust as in a theatre environment. This will facilitate planning and
allow national review and audit.
N The diameter and length of the tracheostomy tube should be
appropriate for the size and anatomy of the individual patient and
should generally contain an inner tube.
N Training for bedside staff should include routine care as well as
resuscitation procedures for tracheostomy patients. This should be
supported by hospital wide guidance for tracheostomy care. Tube
data as well as essential equipment should be clearly available at the
bedside.
N Multidisciplinary care pathways which provide continuity of care
between critical care and ward clinicians, and facilitate decannulation
and discharge planning need to be established for all tracheostomy
patients.
N Bedside staff caring for tracheostomy patients must be competent to
recognise and manage common airway complications.
N Unplanned and night-time discharge of a patient with a
tracheostomy is not recommended, particularly in patients with
newly formed tracheostomy or those recently weaned from
respiratory support.
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a regular basis unless they are a specialist in
tracheostomy care (e.g. a tracheostomy specialist nurse). Thus, each individual or team
has limited awareness of the potential problems
in tracheostomy care, let alone the scale of
those problems. Few institutions collect data on
tracheostomy outcomes (such as mortality,
length of stay, hospital readmission rate, tube
blockage or accidental decannulation). If institutions are not aware of the problem, they will
not have a sense of ‘‘ownership’’ or responsibility and will not realise the urgent need for
improvement.
The evidence base is limited for many
tracheostomy-related interventions because
traditional research methodology (such as
the randomised controlled trial) is rarely
logistically or economically feasible [19].
There are very few validated quality and outcome measures specifically for tracheostomy
care. Outcomes, such as length of stay, readmissions and mortality, are more influenced
by the patients’ underlying clinical condition
(which is usually highly complex) than by the
quality of their tracheostomy care [20]. Indeed,
the majority of patients in the NCEPOD were
ASA 3 or 4 (on the American Society of
Anesthesiology patient classification status
stratification) on admission [9]. As research
evidence is lacking, it is difficult to justify the
development of a clinical practice guideline, so
we must rely on a consensus of expert
opinions, such as the American Academy of
Otolaryngology–Head and Neck Surgery
(AAO-HNS) Clinical Consensus Statement
on Tracheostomy Care [21]. However, local
consensus is hard to achieve, as evidenced by
the wide variation that exists in tracheostomy
care both between and within institutions. As a
result, local practice is often based on
‘‘common sense’’ and clinical experience.

Quality-improvement
collaboratives
Despite these challenges, quality improvement collaboratives (QICs) can be highly
effective in circumstances where the traditional multiple-site randomised clinical trial
is impractical or cost prohibitive. QICs are
groups of institutes that work together with a
common purpose to drive positive change
through data analysis and shared learning.
They help support clinicians in developing
skills and teams necessary to design and
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sustain quality-improvement cycles [22]. They
are a cost-effective way of rapidly disseminating
improvement strategies, and engaging in shared
learning across institutions around the world.
QICs have been shown to improve patient care
in a variety of settings such as neonatal and
paediatric intensive care units [23, 24].

The Global Tracheostomy Collaborative:
developing global alliance
The Global Tracheostomy Collaborative
(GTC) was formed in 2012 as the first quality
improvement collaborative focused on tracheostomy care [25]. It is a non-profit
organisation with a mission statement ‘‘to
improve the quality of care and quality of life
for every individual who has a temporary or
long-term tracheostomy’’. It aims to improve
tracheostomy care throughout a patient’s
journey, starting with inpatient care and
extending to outpatient and community care
(table 2) [26].

Co-ordinated
multidisciplinary team care
The NCEPOD showed that there is currently
much variation in clinical teams involved in
tracheostomy care. Only 67.1% (318 out of
474) of ward patients with a tracheostomy
were discussed at an MDT meeting. The
composition of the inpatient MDT usually
included physiotherapists (88%) and speech
and language therapists (91%). However this
was not universal and neither was the involvement of critical care outreach (43%), dieticians
(59%) and specialist nurses (77%) [9].
The NCEPOD recommended that multidisciplinary care pathways which provide
continuity between critical care unit staff
and ward clinicians, and facilitate decannulation and discharge planning need to be
established for all tracheostomy patients.
Members of a dedicated tracheostomy care
team coordinate and assess patient progress
as they approach decannulation. Such teams
have shown documented improvements in
several single-institution studies worldwide
[27]. The advantages of the team approach
include concentration of training and experience, clear lines of responsibility and ownership of the problem.
For example, HETTIGE et al. [28] in London
described a ward-based tracheostomy care
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Table 2. Strategies to improving patient care throughout care period
Strategies

Improved outcomes

Inpatient
Create dedicated teams
Perform ward rounds
Establish checklists

Reduce morbidity and mortality

Outpatient
Create dedicated clinics
Establish care plan

Reduce morbidity and mortality
Reduce readmissions

Collaborative and educational
Establish outcome measures
Utilise a centralised database to measure outcomes
Share data
Use technological means to disseminate data and educate

Improve outcomes in both inpatient and outpatient care

Data from [26].

bundle in a tertiary hospital, including implementation of a Tracheostomy Multidisciplinary
Ward Team, which was associated with a
reduction in serious tracheostomy-related
critical events. These interventions reduced
length of ICU and inpatient stay, whilst
reducing time to tracheostomy tube decannulation [29, 30]. In 2009, CAMERON et al. [31] in
Australia introduced a tracheostomy review
and management service (called ‘‘TRAMS’’),
which also demonstrated improved outcomes:
patients spoke sooner, earlier decannulation
and decreased length of acute stay with cost
savings. PANDIAN et al. [32] in the USA showed
that the introduction of a multidisciplinary
percutaneous tracheostomy team, which identified, assessed and recruited patients to
the multidisciplinary ward round prior to
planned tracheostomy insertion, significantly
reduced time between tracheostomy request
and insertion, and decreased tracheostomy
complications.

Broad staff education
The NCEPOD showed that, after tracheostomy
insertion, patients are most commonly cared
for on 2–4 different wards during their initial
hospital stay, although 15 (7.2%) out of 208
hospitals reported patients being moved to
over 10 wards. In addition, 95 (58%) out of 161
elective and 126 (65%) out of 194 emergency
tracheostomies were inserted at local district
general hospitals, where staff have very limited
experience with tracheostomy patients [9].
This highlights the huge challenge in ensuring

that all bedside carers for tracheostomy
patients are competent to recognise and
manage common airway complications including tube obstruction or displacement.
The GTC aims to be a central repository,
directing members to useful educational
resources. For example, the UK National
Tracheostomy Safety Project (NTSP) was
founded in 2010 to improve the management
of critical incidents involving tracheostomy and
laryngectomy [12]. It has developed educational
resources and emergency algorithms to improve management of tracheostomies, sourced
directly from the NTSP [33]. These were developed by consensus, using existing guidelines, evidence and experiences of stakeholders
and reinforced by open peer review. The final
algorithms describe a universal approach to
managing such emergencies and are designed
to be followed by first responders [34].
In addition, the GTC aims to facilitate
communication between teams caring for
tracheostomy patients, disseminate highquality information and share best practice.
The GTC also hosts online discussion groups
and regular webinars around key tracheostomy quality issues. These allow practical
application and sharing of expertise for
continued learning and evidence-driven
action.

Institution-wide protocols
A common challenge in clinical improvement
is the delay between research discovery and
clinical implementation [35]. The GTC aims to
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Educational questions
1. What are the three most common indications for tracheostomy
placement in children?
a. Airway protection (secretions)
b. Congenital airway anomalies
c. Disorders requiring prolonged mechanical ventilation
d. Acute upper airway obstruction
e. Complications of intubation
2. Which two of the following are most commonly late (.1 week)
complications following tracheostomy insertion?
a. Granulation tissue
b. Surgical emphysema
c. Pneumothorax
d. Misplacement of tube
e. Accidental decannulation
3. Which two of the following would benefit from forming a quality
improvement collaborative compared with more traditional research
methods like a randomised control trial?
a. Investigating the effect of a surgical checklist and post-operative
care bundles on cardiac surgery processes and outcomes in developing
countries.
b. Comparing outcomes of fluid resuscitation using crystalloid or
colloid for sepsis in European countries.
c. Investigating the effect of implementing safety briefing and
structured communication tools into inpatient handovers.
d. Investigating the effect of the human papillomavirus vaccine in
preventing cervical cancer
e. Comparing the incidence and outcomes from breast cancer before
and after introduction of a screening programme.

share information by rapidly disseminating
evidence-based protocols from successful
member hospitals, which other institutions
may then adapt for their own use. For
example, several institutions have developed
local initiatives to improve standards of
tracheostomy care. The literature has demonstrated the positive impact of qualityimprovement interventions that standardise
clinical practice, such as evidence-based
clinical care bundles and best practice guidelines [28, 36]. A few examples of NCEPOD
recommendations are that consent forms and
checklists should be used prior to tracheotomy wherever it is performed and that
tracheostomy tube information as well as
essential equipment should always be readily
available at the bedside [9].
Regular communication enables member
institutions to share interventions and discuss
their personal successes and failures. Tracking
of interventions and their effects over time
using the GTC database will assist in developing and improving institution wide protocols.
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Family and patient-centred
care
Patient and families are central to care in
almost all healthcare settings, from primary
care to ICUs [37, 38]. Especially with the use of
social media, their engagement is essential
both in terms of partnership for their
individual care but also quality improvement
[39]. Patients and families often actively wish
to engage in quality improvement and are
some of the most inspiring champions and
leaders, motivating healthcare professionals
to change for the better [40]. Patient and
family representation has been integral to the
GTC from inception. The GTC offers tracheostomy patients and family members opportunities to connect with other patients and
families, healthcare professionals, access
patient-centred resources and share stories
to increase awareness. Patients and families
have informed the GTC that navigating the
care system is often challenging, communication is often between the family and one
provider rather than inter-disciplinary, and
families are put in the middle of collaboration
between specialists. To help facilitate this,
they helped the GTC to formulate these five
key drivers. In addition, they would like us to
partner with them to formulate care plans,
share all information and look to families to
define ‘‘quality of life.’’
The GTC aims to improve quality of care
and outcomes through five interdependent
key drivers:
1. Co-ordinated multidisciplinary team
care (MDT)
2. Broad staff education, sharing best
practices
3. Institution wide protocols
4. Family and patient centered care
5. Metrics and outcomes

Metrics and outcomes
The GTC aims to support member institutions in facilitating meaningful and measurable clinical outcome changes. To do so,
the GTC created a new database for collecting
large amounts of tracheostomy data regarding adults and children worldwide over time
in order to conduct robust statistical analysis.

Improving the quality of tracheostomy care

Member institutions enter data into the
database, producing an invaluable resource
for quality improvement and clinical research.
The ability to analyse a longitudinal database
of clinical outcomes for the first time in
tracheostomy care will inform decisions
about best practice and allow collective
improvement in clinical outcomes.
In order to create this database, the GTC
utilised Research Electronic Data Capture
(REDCap) technology, a secure web-based
data entry software, coupled with standardised GTC-specific data definitions [41].
This technology enables GTC member hospitals to enter retrospective clinical outcomes
data for each tracheostomy insertion at their
institute and share data with the collaborative
in a safe and secure format. Institutions can
opt for the full database (including dates) or a
version that is devoid of any protected health
information or potential patient identifiers.
The preliminary GTC database will collect
data on demographics (age, sex, chronic
disease status) and key outcome variables
(table 3) [26], which will be regularly reported
to the group in anonymised form. The
analysis allows for the heterogeneity of
patients and uses the risk stratification of
the Australian and New Zealand Intensive
Care Society (ANZICS) as a basis for
identifying comorbidities [42].
Initially, the GTC database will collect data
exclusively on the key outcomes for the hospital
admission during which the tracheostomy
procedure occurred. In future, data will be
collected for hospital readmissions, outpatient
encounters, and ultimately for community-based

Table 3. Key clinical outcome measures of the Global Tracheostomy
Collaborative
Clinical outcome measure
Indication for tracheostomy
Adverse events
Duration of stay in the intensive care unit
Duration of mechanical ventilation and tracheostomy tube
Total duration of hospital stay
Discharge disposition
Mortality rate
Data from [26].

care. The metrics will be regularly reviewed and
quality process measures updated to reflect the
most recent clinical protocols.

Conclusion
Few people would disagree that tracheostomy
care could be improved and that many
preventable complications and deaths occur.
In a situation where robust research evidence
is likely to be limited for the foreseeable
future, the most efficient and effective route
to change is through a quality improvement
collaborative. The GTC has set itself an
ambitious task: to bring patients, families
and clinicians from many countries and many
different backgrounds together to share of
data and best practice to ultimately improve
quality of care for all patients with a
tracheostomy around the world.

If you are interested in joining or finding out more about the GTC, please visit
http://globaltrach.org
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