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Part 1: Abstract
Project title: Improving multidisciplinary tracheostomy care: implementing the Global
Tracheostomy Collaborative quality improvement project.
Lead organisation: University Hospital of South Manchester
Partner organisations: East Cheshire NHS Trust, Tameside NHS Trust, Stockport NHS
Foundation Trust
Lead Clinician: BA McGrath
Project Manager: J Lynch

Background
Tracheostomies are small, plastic tubes that are inserted into the neck to act as artificial
airways for around 15,000 patients in England and Wales annually. These patients are often
complex and dependant on competent, knowledgeable care to keep them safe, as a number
of well recognised complications can occur. Unfortunately, the needs of patients frequently
cross traditional working and location boundaries, and resulting airway problems can rapidly
become fatal, especially in the critically ill.
The Project
Many of these problems are amenable to prospective quality improvement (QI) strategies,
leading to the development of groups such as the UK National Tracheostomy Safety Project
(NTSP) and the Global Tracheostomy Collaborative (GTC). The project implemented a
number of QI measures into four diverse hospitals in South Manchester. Resources included
staff education, equipment provision, re-organisation of care and involvement of patient and
staff champions. This ensured rapid adoption of interventions that individually had been
shown to improve the quality and safety of care for patients with tracheostomies around the
world. The GTC database allowed us to track patient outcomes and key metrics for nearly
300 patients, benchmarking against historical data and global peers, and produce month-bymonth trend analysis of key metrics. Additional data allowed both formative and summative
evaluation against surrogate markers of the quality of care provided.
Results
Whilst the majority of data came from the lead site, we demonstrated significant
improvements against key metrics for the frequency, nature and severity of harm from all
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sites’ pooled data. We also achieved improvements in established surrogate markers of the
quality of care, such as length of stay (LoS), with promising trends shown in important
patient centred outcomes. There was a significant reduction in total hospital LoS for
tracheostomy patients across all sites with a median reduction of 0.5 days per month. This
equates to a reduction in median LoS of 6 days (95% CI 9.96 to 3.96) over the 12 months.
The safety of care was similarly improved, as measured by critical incident rates and harm
metrics resulting from them. Analysis over the duration of the project showed a significant
reduction in the severity of harm resulting from tracheostomy-related patient safety incidents
by month (p<0.01), with significant trend towards lower harm categories for incidents over
the duration of the project (r -0.21, p<0.01).
Qualitatively, our project provided a basis for emerging learning on the specific
improvements chosen and barriers to change from different sites. The biggest changes were
seen at the lead site where high-level institutional support was offered throughout, an
effective MDT and oversight committee were established, all relevant patients were seen by
a new tracheostomy MDT ward round, and QI initiatives were rapidly implemented. This
started to occur at the other sites but took longer than anticipated.
We were able to train nearly 300 staff at one site alone and evaluate different strategies to
train staff effectively. Multiple PDSA cycles led to refinement of training with staff reporting
significantly increased confidence and competence. However, training was resource and
time-intensive and we have developed a partnership with the Advanced Life Support Group
to deliver this training in the future.
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Part 2: Quality impact:
Interventions:
The GTC is a fledgling international quality improvement (QI) collaborative for tracheostomy
care, bringing together individual proven strategies to improve care into one package. The
GTC empowers trusts to implement change rapidly and effectively, tailored to their individual
needs. Support comes from an online forum, webinars and guidance and experience from
the wider collaborative. Impact and performance are tracked in real-time using the REDCap
database. This project introduced the GTC into the four diverse Southern Sector trusts in
Northwest England.
Identified staff and patient champions from each site were able to actively engage with other
GTC members and sites and plan changes with the Shine project lead team. All four sites
implemented change during the project but the nature of specific interventions differed
between them. Examples of specific interventions are described in Appendix 2. Each site
took into account organisational systems and their local pressures. These interventions are
largely attributable to the four key drivers of the GTC1:







Truly multidisciplinary care through the formation of MDT steering committees,
tracheostomy MDT ward rounds and greater involvement of allied health
professionals.
Standardisation of care through revision and review of existing trust-wide policies,
organisational restructure, provision of resources and devised protocols for
previously un-addressed scenarios (highlighted by data collection).
Broad staff education via a variety of teaching methods and approaches, utilising
NTSP resources.
Patient and family involvement, through the recruitment of patient champions and
feedback from GTC patient and family members.

Examples included forming institution-wide multidisciplinary tracheostomy steering groups,
starting regular multidisciplinary ward rounds, reviewing and refining policies and procedures
by sharing resources between participating sites, education for staff and physical changes in
the areas and locations in which patients where managed (Appendix 2).
Impact on patient safety
The primary aim of the project was to improve patient safety captured through the
measurement of adverse events using the GTC database. Over the 12 month data collection
period 296 tracheostomy patient admissions were tracked across the four sites with similar
demographics (Appendix 3) to previously reported national data2. 124 adverse events were
identified affecting 29.8% patients. Analysis of monthly incident rates showed a steep
increase (likely due to increased engagement, awareness and reporting) before a steady
reduction. However, the impact of these incidents ranged from no impact (equipment was
not available at a bedside) through to one instance of death. Analysis of reported incidents
over the duration of the project showed a significant reduction in the severity of harm by
month (Chi Square p<0.01) demonstrated by the red line in Figure 1. There was also a
References:
1. The Global Tracheostomy Collaborative (2014) Mission and History Retrieved September 10, 2015, from
http://globaltrach.org/about/history
2. Wilkinson, K., Martin, I., Freeth, H., Kelly, K., & Mason, M. (2014). NCEPOD: On the right Trach? Retrieved
September, 10, 2015, from www.ncepod.org.uk/2014tc.htm
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significant trend towards lower harm categories for incidents over the duration of the project
(Chi Square test for linear trend, r= -0.21, p<0.01).
Figure 1: Pooled incident rates per 1000 tracheostomy bed days (TBD) by level of harm during the 12
month data collection period
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When considering the incidents in 2 categories (‘more than temporary harm’ for significant
incidents and ‘temporary harm/no harm’ for low grade incidents) there is again a significant
reduction in the severity of harm over the duration of the project (Chi square p<0.01, Chi
square test for linear trend r= -0.27, p<0.01). Further evidence of change is apparent in staff
questionnaires, deployed at two sites (Appendix 7) showing significantly improved
understanding and familiarity of emergency algorithms. When an adverse tracheostomy
event occurs, swift, systematic action as described in the algorithms will potentially reduce
the level of harm to the patient.
Impact on Length of Stay
By preventing incidents that lead to harm, there are fewer delays in a patient’s recovery.
Enhanced multi-disciplinary care should also lead to a more co-ordinated, efficient patient
journey. Pooled data from the four sites was used to calculate median lengths of stay (LoS)
for all patients (provided in detail in Appendix 4). There was a significant trend month-bymonth towards reducing LoS, with median hospital LoS reduced by 6 days over the 12
months of the project (95%CI 9.96-3.96) (Figure 2).
We included all patients in our analysis, allowing 31 days following the project to capture
remaining patients. Eight patients had not achieved discharge at this point and their LoS as
of 01/09/2015 was included in data analysis. Median LoS across the four sites was 30 days.

References:
1. The Global Tracheostomy Collaborative (2014) Mission and History Retrieved September 10, 2015, from
http://globaltrach.org/about/history
2. Wilkinson, K., Martin, I., Freeth, H., Kelly, K., & Mason, M. (2014). NCEPOD: On the right Trach? Retrieved
September, 10, 2015, from www.ncepod.org.uk/2014tc.htm
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Figure 2: Pooled Hospital LoS data for all sites over the 12 month data collection period (n=296)

Detailed, validated ICU LoS data was available for one site with 169 patient episodes. ,
critical care LoS data was available to the project team. ICU LoS was significantly reduced
over the duration of the project with a median slope of -0.11 (-0.25 to 0). This equates to a
reduction in median ICU LoS of 1.3 days over the project (Figure 3).
Figure 3: ICU LoS per month for Hospital 1 (n=169)

Patient-focussed outcomes
Further outcome data was gathered to measure the key themes from patient consultations.
A communication and nutrition based audit at the lead site showed that improved input from
the Speech and Language Therapy service led to reduction in the time taken to reach full
oral diet from date of first cuff deflation (Appendix 6). A patient questionnaire was also
developed and completed by 40 patients during the project. This showed slight
improvements in levels of anxiety, satisfaction, confidence in staff and staff communication
(Appendix 5). However, it largely highlighted that these problems seem to be accentuated in
the tracheostomy population, even compared to other critically unwell patients.

References:
1. The Global Tracheostomy Collaborative (2014) Mission and History Retrieved September 10, 2015, from
http://globaltrach.org/about/history
2. Wilkinson, K., Martin, I., Freeth, H., Kelly, K., & Mason, M. (2014). NCEPOD: On the right Trach? Retrieved
September, 10, 2015, from www.ncepod.org.uk/2014tc.htm
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Part 3: Cost impact
The primary aim of this project was to improve the quality and safety of care, measured
using quantitative data and established surrogate markers of quality such as LoS, time to
diet and speaking and a reduction of adverse events. Membership of the GTC currently
costs £5000 for two years and effectively meeting key drivers will also have an associated
cost. For our current project, £74, 992 was awarded by the Health Foundation to integrate
the GTC into four sites, although a considerable amount of these funds were spent on
education and comprehensive evaluation. Full project finances are accounted for in
Appendix 1.
Separating the cost of specific tracheostomy care, from the costs of providing care for the
patient as a whole in hospital is difficult. The ‘cost’ to an organisation of tracheostomyrelated problems can be measured in reputation, service loss and financially, with poor care
leading to patient harm, compensation and prolonged LoS. Extreme adverse events leading
to death and hypoxic brain injury have well defined, associated costs1. There was only 1
tracheostomy-related death during this project and no hypoxic brain injuries. We have
therefore concentrated our cost model around LoS impact.
Length of overall hospital stay also has associated costs. The Institute for Innovation and
Improvement2 used a cost model based on a bed day cost of £225. This coupled with the
cost of an average critical care bed day (£1,321)1can be used to estimate cost savings
across the four project sites during the project. These costs are conservative in comparison
to other reports3. During our project:
 At least 67.2% of patients were managed on ICU (at some sites this data was only
partially disclosed). We achieved a reduction of 1 day median ICU LoS for these
patients (conservative figure).
 32.8% of patients were managed solely on the ward. Crudely, we achieved a median
LoS reduction of 9.6 days for these patients.
 Some ICU patients were subsequently managed on the ward, but we are unable to
reliably separate this cohort and analyse robustly. Our estimates do not include
potential savings in this cohort.
For every 100 patients admitted with a tracheostomy, assuming the reductions in LoS by
location above and a similar pattern of care locations (our data is consistent with national
patterns):
 67 ICU admissions would save £1321 x 67 x 1 day LoS reduction
£ 88,507
 33 ward admissions would save £225 x 33 x 9.6 day LoS reduction
£ 71,280
 100 patients with tracheostomies would therefore save
£159,787
 For the 296 patients in our project, estimated savings approximately
£472,969
For a single site to join the GTC a number of approaches are possible. One is to follow
UHSM’s example, with a clinical lead dedicating one day per month (£9,600 pa for a typical
consultant pay), a Band 7 project manager, 20 hours per week (18,953 pa) and annual GTC
membership (£2,500pa). With £2,000pa for resources and training courses this leads to an
annual expenditure of £33,053 (Model A). This site has shown largest improvements in LoS
data during the project.
At Stockport NHS Trust the project was implemented with very little assistance from the
Shine project team, owing to a trust-wide drive to improve tracheostomy care. In this
instance, staff found the time to collect and analyse data, implementing change from within
References:
1.National Institute for Clinical Excellence (2013) Ambu aScope2 for use in unexpected difficult airways, Retrieved September,
10, 2015 from https://www.nice.org.uk/guidance/mtg14.
2. NHS Institute for Innovation and Improvement (2008) Length of stay: Reducing length of stay, Retrieved September, 10,
2015 from
http://www.institute.nhs.uk/quality_and_service_improvement_tools/quality_and_service_improvement_tools/length_of_stay.ht
ml
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their current roles. In this instance there would be a £4,500pa spend on GTC membership,
training and resources (Model B).
However, from our experiences during the project we would recommend involving a clinical
lead (£9,600) as well as Band 3 (or higher) clerical staff to collect and input data for 10 hours
per week (£4,745pa) which results in a £18,845pa spend (Model C). This approach will be
sustained at UHSM beyond the project, funded by estimated savings.
Using these models and rates of improvement in length of stay that we believe are
achievable, we have calculated a crude cost saving model based on patients per annum
(Table 1). It is important to note that hospital size will play an important part in the size of
potential savings as well as potential rates of change. As such the potential saving at several
sizes of site (based on tracheostomy patients per annum) are presented in Table 2. It is also
important to recognise that this project involved data-collection over a 12 month period.
Beyond this we are unsure of potential cost benefits.
Table 1: Potential cash release for various sized hospitals
Tracheostomy patients per year
Reduction in average length of hospital stay by 2
days (£225 per day).
Reduction in average critical care stay by 0.5 days
(£1,321 per day, based on 80% tracheostomy
patients requiring Critical Care stay).
Reduction in average hospital length of stay by 2
days and critical care stay by 0.5 days.

25
£11,250

50
£22,500

100
£45,000

200
£90,000

£13,210

£26,420

£52,840

£105,680

£24,460

£48,920

£97,840

£195,680

Table 2: Potential cost saving dependant on adopted Q.I model over 12 months
Tracheostomy patients per year
Model A (£33,053pa)
Model B (£4,500pa)
Model C (£18,845pa)-recommended

25
-£8,593
£19,960
£5,615

50
£15,867
£44,420
£30,075

100
£64,787
£92,340
£78,995

200
£162,627
£195,180
£176,835

References:
1.National Institute for Clinical Excellence (2013) Ambu aScope2 for use in unexpected difficult airways, Retrieved September,
10, 2015 from https://www.nice.org.uk/guidance/mtg14.
2. NHS Institute for Innovation and Improvement (2008) Length of stay: Reducing length of stay, Retrieved September, 10,
2015 from
http://www.institute.nhs.uk/quality_and_service_improvement_tools/quality_and_service_improvement_tools/length_of_stay.ht
ml
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Part 4: Learning from your project
This project has demonstrated that integrating the GTC into acute care services has resulted
in significant improvements in patient safety, significantly reduced LoS and to an potentially
improved the experience of tracheostomy patients during their hospital stay. However,
implementing the project across four diverse sites has highlighted the variety and nature of
many obstacles that tracheostomy quality improvement must overcome. There was
significant diversity in the participating sites in terms of baseline performace, team
compositions and patient flow and volume. This variation was reflected in the quantitative
and qualitative results obtained.
The first phase of the project involved registering access to the GTC database. Partly
through this project, the GTC have recognised that this is not as straightforward as
anticipated. The agreements required were interpreted differently in each of the participating
sites by information governance, audit and Caldicott guardians, meaning that the four project
sites took between 4 and 20 weeks to complete sign-up. The GTC are trying to assist sites
through this process with a dedicated member stewardship committee, assisted by
resources developed during our Shine project. As with any quality improvement project, if
obstacles can be foreseen and understood, pre-emptive action can increase the efficiency of
processes.
Initial engagement with the project was sought through grand round presentations and
events at each site. This resulted in the identification of champions with a range of number
from a variety of backgrounds across the 4 sites. Engagement with the GTC also varied.
Whilst staff from all four have actively participated in webinars (including staff from two sites
hosting events), few have attended regularly whilst dialogue on the online forums has only
been maintained by two of the sites. The identification of a greater number of champions
may increase participation given that webinars are not always scheduled at an ideal time for
an individual clinician to participate.
An increased number of champions may also help to avoid problems due to changes in job
plan or sickness. At one site two of the three identified champions were affected by long
term sickness whilst the other was affected by organisational restructure within the trust
resulting in them having greatly reduced contact with tracheostomy patients. As a result, new
champions had to be sought, further database access had to be approved and progress was
significantly delayed.
As with any quality improvement project, change needs to be driven and this is best
achieved by a number of champions from a variety of backgrounds. One of the four key
drivers of the GTC is truly multidisciplinary care and this project has shown that significant
quality improvement can be achieved in tracheostomy care when champions from all
disciplines are involved. Clinicians are unlikely to drive significant change without the input of
the rest of the Multidisciplinary Team (MDT) whilst the MDT are unlikely to have a large
impact without a designated lead co-ordinating interventions. This can be difficult in larger
trusts where care can be fragmented and care is not co-ordinated between departments and
disciplines.
References:
1. Wilkinson, K., Martin, I., Freeth, H., Kelly, K., & Mason, M. (2014). NCEPOD: On the right Trach? Retrieved
September, 10, 2015, from www.ncepod.org.uk/2014tc.htm
2.

The Global Tracheostomy Collaborative (2014) Mission and History Retrieved September 10, 2015, from
http://globaltrach.org/about/history
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There also needs to be a desire to change. The data analysis can provide this but primarily
this should be used to evaluate interventions and identify specific needs individual to the site
or specific areas within it. At smaller sites, with fewer tracheostomy patients it can take
several months of data input before a significant sample is available to highlight areas of
concern. Within two of the sites the project team found that engagement increased as the
current quality of care began to become apparent. Waiting for data to highlight the need for
change delays improvement. Ideally a culture promoting change should be evident prior to
joining the GTC and baseline incident data to define and frame the problem in a local context
rather than headline national data may also help to drive change.
During the project, desire to change was likely enhanced following the NCEPOD report into
tracheostomy care1. This helped to highlight issues in tracheostomy care across the wider
NHS, many of which mirror GTC key drivers2. As part of the project the team asked to review
NCEPOD self-assessment tools. In one instance this greatly assisted engagement as the
tool brought deficiencies in current systems and care to a wider audience within the trust,
resulting in the involvement of corporate level support. However, at another site the project
team felt that largely positive results from the self-assessment tool hampered engagement
and reduced desire to change.
As described in Part 3, we would also recommend dedicated time for a clinical lead and data
collection personnel. At the two sites whereby the majority of interventions took place, a
designated lead analysed data and co-ordinated the project. We also found that data
capture was far more complete at the lead site, whereby the project team were able to
collect data and had designated time to evaluate data capture.
As a result of our learning from the project we have identified a number of conditions and
circumstances that we would recommend be in place prior to a site joining the GTC (Figure
2). If these are present, rapid, effective and sustainable improvement will be achievable.
Figure 2: The ingredients of a successful tracheostomy quality improvement project
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Part 5: Plans for sustainability and spread
Beyond the project, we expect improvements to be continued and sustained. All sites have
engaged and implemented change to various degrees and all sites have a further year of
GTC membership pid for as part of the project. The lead site will continue to use the GTC
and maintain improvements through their current model. This will involve finding the time to
capture data and engage with other GTC members from within their current roles. However,
the cost-saving model (Part 3) has already made a successful case for dedicated time to be
provided, employing a designated data collector. The current champions will maintain
engagement with the GTC and the work from all sites will be presented at the US
International Tracheostomy Symposium (and GTC members meeting) in 2016. The
remaining sites have expressed a desire to continue data input and will review their
membership in summer 2016. Significant changes have occurred at participating Shine sites
and we have been the focus of webinars and discussion amongst the global tracheostomy
community. Stepping Hill Hospital has taken the lead in developing tracheostomy passports
in collaboration with industry partners, which is likely to have national significance.
The GTC continues to grow as a collaborative and is currently undergoing a period of
restructure as it was felt that operations had outgrown the current organisational structure.
There are currently 28 member hospitals with a further 325 healthcare professionals
showing interest in their institution joining as well as 52 patient and family members (many
with links to wider networks). Interest has been shown from across the world including
Europe, South America, Asia and the Middle East but remains most concentrated in the
United States, Australia and the United Kingdom. Following success stories from the initial
sites including those described in this project, further ‘Kick-Off’ meetings are currently being
planned for the US and Europe. Feedback from sites that have shown interest highlights that
gaining funding to join is the single largest obstacle. It is hoped that this project and, in
particular, the cost saving model will renew interest and lead to further recruitment.
The project has received substantial exposure over the past 15 months. This ranged from
internal exposure at individual trusts to national media exposure from the GTC European
Launch. Staff from individual trusts have spoken or presented at a number of conferences
whilst a number of abstracts are under consideration or in press for publication or
presentation. Exposure is summarised in Table 1, whilst abstracts of pending publications
and presentations are available in Appendix 9.

References:
1. Wilkinson, K., Martin, I., Freeth, H., Kelly, K., & Mason, M. (2014). NCEPOD: On the right Trach? Retrieved
September, 10, 2015, from www.ncepod.org.uk/2014tc.htm
2.

The Global Tracheostomy Collaborative (2014) Mission and History Retrieved September 10, 2015, from
http://globaltrach.org/about/history
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Table 1: Project Exposure
Date
Publication/Event
07/2014
GTC European
Launch

Title
GTC European
Launch

09/2014

Stockport Times

‘Leading the way in
Tracheostomy Care’

01/2015

UHSM Diamond
Awards

04/2015

BMJ International
Forum

Annual award
ceremony for local
trust
Implementing the
GTC

05/2015

Health Foundation
blog

‘Giving a voice to
critically ill patients,
literally’

06/2015

NHS England lead
Tracheostomy
Clinician

06/2015

Kapitex
Tracheostomy
Passport
Collaboration

Shine leader Dr
Brendan McGrath
appointed as National
Tracheostomy Lead
Clinician by NHS
England
Tracheostomy Care:
Meeting the National
Standards

09/2015

BACCN National
Conference

Tracheostomy Care:
Meeting the National
Standards

06/2016

Journal of the
Intensive Care
Society

08/2016

World Airway
Management
Meeting

Above Cuff
Vocalisation: A novel
technique for
communication in the
ventilator-dependant
tracheostomy patient.
Implementing Global
Tracheostomy
Collaborative guided
interventions reduces
the nature of harm

References:
1. http://www.health.org.uk/blog/giving-voice-critically-ill-patients-literally

Description
Staff from project sites
spoke at/attended the
launch which received
local and national media
coverage (including the
Mail Online, The Guardian
Online, ITV.com)
Staff from the project at
Stockport discuss their
aims for the project.
Project Manager receives
award for research and
collaboration.
Project staff present poster
detailing mid-point
outcomes at UHSM
including 5 minute
‘showcase’.
Blog describing the
technique of ACV, which
allows for vocalisation
whilst critically ill.
Reported at various
including health.org.uk,
uhsm.nhs.uk and
mahsc.ac.uk
Staff from Stockport NHS
Trust present their journey
and collaborate with other
sites and GTC members
regarding a new ‘passport’.
Valerie Poole and Lindsay
Harvey discussed progress
at Stockport NHS Trust
over the project timeframe.
Article accepted for
publication describing
some of the interventions
undertaken during our
Shine project
Abstract accepted to
present at the World
Airway Management
Meeting, Dublin, Nov 2016
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caused by
tracheostomy related
adverse events
9/2015

ICS State of the Art Evaluating the
Meeting
effectiveness of
communication in
ventilator-dependant
tracheostomy patients
utilising Above Cuff
Vocalisation – The
ICU Functional
Communication
Scale.

3 Abstracts accepted for
presentation at the UK
National ICU meeting, the
ICS State of the Art,
London, Dec 2016

Colours for key parts
of tracheostomy tubes
can impact on patient
safety perceptions
and experiences – an
international survey.
Rapid improvements
in quality and safety
following introductions
of tracheostomy multidisciplinary team
ward rounds at a
tertiary hospital

09/2015

Trevor Magill
Lecture, Harvard
University, Boston

Dr McGrath invited as
Visiting Professor,
Harvard Medical
School to deliver
Trevor Magill Lecture

References:
1. http://www.health.org.uk/blog/giving-voice-critically-ill-patients-literally

Harvard Medical School,
Boston April 2016. Present
results of Shine project
and highlight UK
tracheostomy safety work.
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Appendix 2: Interventions
Throughout the project, the four sites introduced a number of changes. These were based
on evidence and guidance from the wider collaborative and tailored to each trust’s specific
circumstances. Table 1 describes some examples of these.
Table 1:
Intervention

Description

Number of Trusts

Education and Training
Formal

Formal sessions designed to meet NTSP

4

competencies.
Simulation

Simulated scenarios are used to address NTSP

3

emergency algorithm related competencies.
Bespoke

Informal sessions designed to meet specific needs

2

highlighted through data analysis.
Mandatory

Implementation of a mandatory tracheostomy

1*

training regime for relevant staff.
Policies and Protocols
Trust-wide policy

Revision of trust-wide tracheostomy policies.

4

Specific protocols

Newly written or revised protocols specific to

3

problems highlighted in data analysis (eg.
speaking valve use).
Organisational
Designated wards policy

The implementation or revision of specific

2*

tracheostomy wards where staff are known to be
competent and emergency equipment is available.
Introduction of emergency

The provision of boxes containing emergency

boxes

equipment specific to the patient.

2*

Multidisciplinary Care
MDT steering groups

The formation of an MDT steering group to co-

2

ordinate tracheostomy care and decide upon trustwide practices.
MDT ward rounds

Taking the MDT discussion directly to the patient’s

1

bedside.

*In this instance one or more of the other trusts already had this intervention in place.

As described a number of strategies were implemented to specifically address problems
highlighted through data analysis. The Tracheostomy Multidisciplinary Ward Round at
UHSM was implemented to specifically address a high rate of incidents in a cohort of
patients that the MDT steering group identified as being particularly vulnerable. Its’ impact is
demonstrated in Appendix 8 and in Figure 1. The rate of incidents were reduced, specifically
the rate of accidental decannulation. This could be explained by the higher rate of cuff leaks
identified in the post intervention group, which we propose is evidence of the TMDT
identifying potentially vulnerable tubes and replacing or repositioning them before accidental
decannulation occurred.

References:
1. http://www.health.org.uk/blog/giving-voice-critically-ill-patients-literally
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Figure 1: Graphical representation of incidents across the ICU, general wards and burns unit at UHSM before
and after implementation of a Tracheostomy MDT Round.

The ward round was implemented rapidly and, as demonstrated above, seemed to have an
immediate impact. This was possible thanks to the guidance of other GTC members who
had already initiated similar rounds at their institutions. Another example of knowledge
gained from GTC members directly affecting patient care is the use of above cuff
vocalisation as described in a recent Health Foundation blog1. The impact of this is further
described in Appendix 8 including a case study of one patient. Amongst the perceived
benefits of early communication, nursing staff reported a marked reduction in anxiety (an
issue further highlighted in Appendix 6). This is presented in Figure 2, the patient’s hourly
RASS scores (Richmond Agitation-Sedation Scale a tool widely used on Critical Care) over
one week.
Following the withdrawal of intravenous sedation the patient became gradually more agitated
and slept very rarely. However, after initiation of ACV communication became much easier,
agitation was alleviated and more prolonged periods of natural sleep were observed. Whilst
we have not been able to show significant improvements in communication, anxiety and
overall patient satisfaction (Appendix 5), we believe individual cases alone justify some of
our interventions.

References:
1. http://www.health.org.uk/blog/giving-voice-critically-ill-patients-literally
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Figure 2: Patient’s hourly documented RASS Scores for 7 days following the withdrawal of intravenous sedatives.
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Appendix 3: Analysis of demographics
The GTC database allows in depth analysis against a number of demographics and comorbidities. In this instance we provide basic demographics that may be relevant to our
primary outcomes.
A total of 296 complete patient records were captured during the study period. As expected,
the majority of these were from the lead site (n=225). Figure 1 shows the relative proportions
of tracheostomy patients admitted to the 4 Shine sites over the project.
Table 1: Number and percentage of tracheostomy/laryngectomy patients by site
n

%

Hosp 1

225

76.0

Hosp 2

43

14.5

Hosp 3

16

5.4

Hosp 4

12

4.1

Figure 1: Number of tracheostomy/laryngectomy patients by site

Site 1

Site 2

Site 3

Site 4

Data capture at Site 1 was thought to be complete and account for all tracheostomy patients
who were cared for during the study period. At 5 months into the study period, the 67
patients captured using the GTC Database was higher than the 45 captured using traditional
clinical coding methods. Site 2 and 3 report complete data capture for the final 9 and 6
months of the project respectively, initially delayed by difficulty in accessing the database
due to local Caldicott approval and information governance assurances. Site 4 collected
retrospective data locally and uploaded this after assurances had been met to overcome the
delay, but data capture at this site is likely incomplete due to staffing issues described in Part
4.

There were 87 females and 209 males admitted to the four sites with tracheostomy or
laryngectomy sited at some point during their stay, with a median age of 63 years (IQR 20,
range 16-86, Figure 2). Frequency histogram of age categories for all patients and
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separately for men and women are shown in Figure 3. The admission ages and gender
proportions were similar across the four sites. No sites reported inpatient care for paediatric
tracheostomy patients, although numerous admissions to Emergency Departments and
relevant transfer to specialist services were described. Tables 2 and 3 detail the types of
tracheostomy/laryngectomy. Of the 124 unknown types, 82 were present on admission
(66.1%).
Figure 2: Age of tracheostomy/laryngectomy patients across the four sites (median =63)

Figure 3: Age and sex of tracheostomy/laryngectomy patients across the four sites

Table 2: Tracheostomy/Laryngectomy by type.

n
Surgical

Table 3: Tracheostomy/Laryngectomy present on

Percent
64

21.6

Percutaneous

100

33.8

Unknown

116

39.2

16

5.4

296

100.0

Laryngectomy
Total

admission

n

Percent

No

214

72.3

Yes

82

27.7

Total

296

100.0
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Appendix 4: Detailed Data Analysis
This section discloses the full database captured using the GTC’s REDCap database across
the four sites.
A4.1 Pooled Data:
Data from all four sites were pooled and grouped by month of admission with existing
tracheostomy or month of insertion of new tracheostomy. Summary statistics and the
breakdown of lengths of stay (LoS) are shown in this section. The LoS was used as a
surrogate for the global impact of some of our interventions. Clearly there are many other
factors that contribute to hospital, ward and ICU LoS, but along with total tracheostomy days,
we aimed to assess the impact of our interventions using these metrics. Where a trend was
apparent, we have evaluated the magnitude of the effect by non-parametric linear regression
plots which describe the median slope of the line that is drawn through the medians for each
month. Non-parametric methods were appropriate for our non-parametric data, but these
tests are also less influenced by outliers as they rely on ranking. All data points have been
retained for these analyses. Median slopes are presented as the trend per unit (month) over
the chart duration (usually 12 months) with 95% confidence intervals (CI). If the CI limits do
not cross zero, then the slope is considered statistically significant with an alpha level of
0.05.

Definitions
1

Hospital LoS – total time in hospital for this admission, includes time with and without
tracheostomy.

2

Critical Care LoS – full unit stay with and without trachy

3

Ward LoS - full unit stay with and without trachy

4

Trachy LoS – number of days that the patient was managed with a tracheostomy in situ.
This time could be spent either in the Critical Care and/or ward areas.

Some patients were managed only on the Critical Care (n=199) and following Critical Care,
some patients were transferred to other hospitals directly or died without spending any time
on a hospital ward. Similarly, 97 patients were managed solely on the ward without ICU
admission. Time with a tracheostomy in situ could be spent on the Critical Care, ward or in
both clinical environments. Consequently, Critical Care, ward, tracheostomy LoS do not
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necessarily add up to pooled Hospital LoS, for individual or combined analysis of site data.

Statistical tests of trend can be influenced by the extremes of the data. In our case, this
means the data from the first and last months of data collection. In order to take this into
account, a sensitivity analysis was performed whereby the first and last month’s data were
removed and the trend test repeated. If the sensitivity analysis produced different outcomes,
these are discussed in the relevant sections. Data were analysed using Microsoft Excel, IBM
SPSS 22 and Stats Direct v2.0.

A4.1.1 Hospital Length of Stay:
Table 1: Median LoS data for all patients

Median (days)

IQR (days)

Range (days)

Hospital LoS

30.0

42

1-203

Critical Care LoS

10.5

32

0-203

Ward LoS

10.0

20

0-187

14

20

1-203

Trachy days

There was a significant reduction in total hospital LoS across all sites with a median
reduction of 0.5 days per month (Figure 1). This equates to a reduction in median LoS of 6
days (95% CI 9.96 to 3.96) over the 12 months.

Figure 1: Box-Whisker plot of monthly hospital length of stay data for all patients (n=296)

Median slope = -0.5 (95% CI -0.83 to -0.33, y=33.75, Kendall Tau b= -0.54373, p=0.18). This
trend remained unchanged following sensitivity analysis (slope = -0.5, 95% CI -0.86 to 0.17).
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A4.1.2 Tracheostomy Bed Days:
For the pooled data, there was no significant reduction in total tracheostomy days (number
of days that patients had tracheostomy tubes in situ for, Figure 2). Median slope = 0 (0-0,
y=14). However, for the 214 newly inserted tracheostomies (60 surgical, 99 percutaneous
and 55 unrecorded, 72.3% of all patients), there was a non-significant trend towards reduced
tracheostomy time (median slope = -0.05, -0.17 to 0.25)

Figure 2: Box-Whisker plot of total tracheostomy days per month across the 4 project sites (n=296)

A4.1.3 Ward Length of Stay:
For the pooled data, there was no significant reduction in total ward length of stay (median
slope = 0; 0-0, y=4, Figure 3), or for post tracheostomy (post decannulation) days (median
slope =0, y=3). However, for the 214 newly inserted tracheostomies there was a nonsignificant trend towards reduced ward LoS (median slope = -0.06, -0.14 to 0.0)

Figure 3: Box-Whisker plot of ward LoS per month for all sites (n=296)
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A4.1.4 Critical Care LoS
There were 199 patients (67.2%) who were managed on a critical care unit at some point
during their stay for whom there was a complete LoS record. However, this data was not
available to the project team at all sites. Pooled data demonstrated a non-significant
increase in Critical Care LoS across all four sites combined with a median slope of 0.11 (0.25 to 0.5, y=24.2) for all Critical patients and median slope of 0.14 (-0.33 to 0.86, y=25) for
new tracheostomies. There was a significant variation in the ICU LoS amongst the four sites,
with reduction in ICU LoS seen in the lead site (Appendix 4.2).

Figure 4: Box-Whisker plot of critical care LoS for all sites (where data was available, n=199)

A4.2 Analysis of Site 1:
The majority of data came from the lead site, hospital 1. This was expected before we
commenced the project. The project manager and lead clinician were based at this site and
although regular contact and visits were undertaken at the other 3 sites, proportionally more
time was spent influencing care at site 1. This was partly necessary due to the volume and
complexity of hospital 1’s tracheostomy patient case mix, with over ¾ of the pooled data
represented by this site. As detailed elsewhere, a number of interventions (such as regular
multidisciplinary tracheostomy ward rounds) were undertaken at hospital 1 which also
allowed more detailed data collection. This is why not all of our outcomes are recorded
across all sites.

We have interrogated the data from site 1 in order to assess the differences in outcomes and
surrogate markers of quality of care at this high-volume, high intensity site. Detailed
comparisons and presentation of individual data from the other 3 sites have not been
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prepared following discussion with site leads. The potential bias and confounders from the
smaller volume sites are discussed later. There were 225 patients cared for with a
tracheostomy at this site during the project period.

A4.2.1 Hospital LoS

There was a significant reduction in Hospital LoS with a median slope of -0.8 (-1.2 to -0.4,
y=35.6). This equates to median LoS reducing by 0.8 days per month or 9.6 days overall
during the 12 month study. This trend remained following sensitivity analysis with the median
slope -0.71 (-1.22 to -0.17, Figure 5).

Figure 5: Box=Whisker plot of monthly Hospital LoS from Site 1 (n=225)

A4.2.2 Tracheostomy Bed Days

Tracheostomy days were significantly reduced (median slope = -0.1, -0.25 to 0), equating to
a reduction of 1.2 days over the study period (Figure 6). However, this reduction became
non-significant following sensitivity analysis (median slope =0, -0.29 to 0).
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Figure 6: Box-Whisker plot of monthly tracheostomy bed days per month at Hospital 1 (n=225)

A4.2.3. Critical Care LoS:

There were 169 (out of 225 or 75.1%) patients admitted to the Critical at hospital 1. ICU LoS
was significantly reduced over the duration of the project for hospital 1 with a median slope
of -0.11 (-0.25 to 0, y=16.8, Figure 7). This equates to a reduction in median ICU LoS of 1.3
days over the project.

Figure 7: Box-Whisker plot of monthly critical care LoS for site 1 (n=169)

A4.2.4 Ward LoS

Ward LoS was also significantly reduced with a median slope of -0.125 (-0.33 to 0) equating
to 1.5 days reduction in median ward LoS over the project (Figure 8).
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Figure 8: Box-Whisker plot of monthly ward LoS at site 1 (n=225)

A4.3 Length of Stay Data compared to collated data from other GTC sites:

Table 2: Length of stay compared to collated GTC data (Critical Care LoS unrecorded at 2 project sites and GTC
sites)

Hospital
1
2
3
4
All
GTC

Critical Care LoS
(days)
16.0 (37,0-203)
14.0 (35, 0-71)
*
*
10.5 (32, 0-203)

Ward LoS
(days)
9.0 (17, 0-156)
8.0 (19, 0-187)
37.0 (34, 2-81)
31.5 (28, 6-65)
10.0 (20, 0-187)

Trachy LoS
(days)
13.0 (17, 1-203)
13.0 (26, 1-187)
14.0 (25, 1-74)
19.0 (17, 6-43)
14.0 (20, 1-203)
7.5 (11, 1-63)

Hospital LoS
(days)
30.0 (46, 1-203)
28.0 (37, 1-187)
31.5 (28, 6-65)
31.5 (28, 6-65)
30.0 (42, 1-203)
14 (24, 1-172)

The GTC data comes from 167 adult hospital episodes entered from 4 diverse sites in the
United States and Australia. Around 60% of the data came from a single tertiary site.
Amongst the GTC sites Tracheostomy days and Hospital LoS were significantly lower than
those of the 4 project sites (Mann Whitney U p<0.01, Table 2) but there are significant
differences in case mix and management. For example, patients at the tertiary site are
stabilised and then transferred back to local hospitals for on-going care with the
tracheostomy in situ. This effectively shortens that institution’s LoS. Case mix also explains
the differences in length of stay data between the 4 project sites (Figure 9). For example
ward LoS is effectively shortened at site 1 and 2 by the presence of elective head and neck
surgery compared to site 3 and 4. At these sites the majority of tracheostomy patients
managed on wards are either unscheduled admissions or those discharged from critical care
both of which are likely to entail complex care needs.
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Figure 9: Length of stay data for the 4 project sites
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A4.4 Hospital survival
The NCEPOD report1 examined the care of over 2,500 newly inserted tracheostomies in
England and Wales and represents the largest contemporaneous dataset concerning
tracheostomy care. The report examined outcomes amongst other quality indicators. It is
important to note that not all deaths were due to complications directly related to the
tracheostomy, but reflect the underlying severity of comorbidities in this complex group.
Nonetheless, the quality, efficiency and timeliness of care is likely related to outcomes in a
subtle way. In the NCEPOD dataset here were 340/1941 ICU deaths (17.9%), 39/546 Ward
deaths (7.1%), making an overall 379/2502 (2487 patients with outcomes completed) for
combined ICU plus Ward deaths (15.1%). This dataset is ideal for comparison with other
national sites whilst collated GTC data can be used for an international comparison.
Table 3: Comparison of project data against NCEPOD data and GTC data.
*Only complete datasets were used for this analysis. In some cases this was because the data record was
incomplete, but there were some patients who were still in-patients at the end of the data collection period, hence
the denominator for hospital survival is lower than the total number of patients per site.

Dataset

Hospital 1
Hospital 2
Hospital 3
Hospital 4
Project sites
NCEPOD
GTC

ICU survival
n
142/169
27/31
11/16
11/12
191/228
1601/1941

%
84.0
87.1
68.8
91.7
82.5

Survival to
discharge from
ward after ICU
n
%
132/160
82.5

Ward only
survival*
n
49/51

%
96.1

507/546

92.9

Hospital Survival*
n
181/211
32/40
8/16
11/12
232/279
2123/2487
140/164

%
85.8
80.0
50
91.7
83.2
85.3
85.4

There was a non-significant improvement in ICU survival amongst the project sites
compared to NCEPOD data (83.8% vs 82.5%, Fisher’s exact p=0.81). Overall, there was a
non-significant reduction observed in survival for all sites compared with NCEPOD and GTC
data (83.2 vs 85.3, p=0.92). Detailed data were available for the lead site (Hospital 1), which
demonstrated improved ICU and hospital survival when benchmarked with both the
NCEPOD and GTC datasets, but this was statistically non-significant (p=0.92 and p=1.0
respectively).
A4.5 Critical incidents and harm
We collected data regarding the frequency, nature and severity of harm resulting from
tracheostomy-related patient safety incidents. These data can be presented and analysed in
a number of different ways. Patients may have suffered multiple incidents in multiple
locations and some of the denominator data from comparator datasets was not fully
available. Shine critical incident data was collected in more detail than that available from the
rest of the GTC hospitals or via the NCEPOD report. Direct comparisons are made where
possible. Data is categorised independently into the NRLS/NPSA classifications of No harm,
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Temporary harm, Temporary harm with increased LoS, Intervention required to sustain life
and Incident may have or did contribute to death.
Summative analysis was performed examining the trends of frequency and severity of
incidents reported by month by the four sites during the project (Part 3). Data were also
compared with historical regional and national data and to the contemporaneous GTC
dataset, excluding the 4 project sites.
A4.5.1 Incident comparisons with other data series.
Data were compared to historical outcome and incident data from 287 incidents reported
from four teaching hospitals in the North West of England as part of an earlier quality
improvement project2. Data were also compared with outcomes and incident data from the
2013 NCEPOD report into tracheostomy care1.
Table 4: Comparison of rates of harm between project data and rates from the NW 2008-12 dataset for reported
critical incidents. (ISL-Intervention to sustain life, TH - Temporary Harm, LoS - Length of Stay).
Dataset

Total

Death

ISL

4 project sites

123

1 (0.8%)

8 (6.5%)

NW 2008-2012

287

8 (2.8%)

34 (11.8%)

TH with increased

TH

No Harm

20 (16.3%)

47 (38.2%)

47 (38.2%)

25 (8.7%)

140 (48.8%)

80 (27.9%)

LoS

There was a significant difference between levels of harm in the historical NW dataset and
those measured during the current project (Chi2 p<0.01), with a significant trend towards
incidents resulting in no harm (Chi2 test for trend p<0.01).
NCEPOD data were available as significant incidents (blockage, displacement, major
haemorrhage, classified as more than temporary harm in the project and NW datasets) and
less significant incidents (no harm or temporary harm only). Comparison between these
more severe categories of incidents showed similar proportions resulting in significant harm.
The major differences in the current project cohort were due to the significantly higher
proportion of incidents that resulted in no harm (Chi2 p=0.047). This is often the case with
new QI projects and may imply an increased awareness of potential problems, earlier
detection of problems before they escalate and more decisive and effective management of
such incidents.

Table 5: Comparison of rates of harm against the NW 2008-2012 dataset and the NCEPOD dataset.

NW 2008-12
4 project sites
NCEPOD

Total
287
123
821

No Harm
or TH
220
94
619

More than TH
67
29
202

Incidents resulting in more
than TH
23.0%
23.6%
24.6%
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Table 6 shows the number of patients in each project for which a patient safety incident was
recorded. Differences in reporting cultures may account for the much lower GTC rate. Whilst
patients in the project cohort had a greater number of incidents reported, these were of lower
severity of harm.
Table 6: Comparison of rates of incident per patient between the 4 project sites the GTC dataset and the
NCEPOD dataset.

Number of
incidents per
patient

4 project sites
296 patients

GTC
175 patients

NCEPOD
2,509 patients

0
1
2
3
4
5

211
70
16
4
1
1

147
19
7
2
0
0

1,875
442
140
40
11
1

Patients with
no incident
Patients with
any incident

211

147

1,875

92 (31.1%)

28 (16.0%)

634 (25.3%)

116

39

891

Total number of
incidents

A4.5.2 Shine lead site vs NCEPOD by location of incident
The lead site collected detailed incident data by location. When compared to the NCEPOD
dataset, there were significantly fewer complications in ward patients (21.2 vs 31.3%,
p=0.034) and fewer complications in ICU patients (18.8 vs 23.6%, p=0.251).
The NCEPOD study was limited to a maximum of 30 days data collection following the
insertion of a new tracheostomy. If we compare a similar period for the lead site with LoS
truncated at 30 days, there were greater improvements in performance when compared with
the NCEPOD dataset. Ward incidents were significantly reduced (20.0% vs 31.3%, p=0.034)
as were ICU incidents (11.9% vs 23.6%, p=0.012).
A4.5.3 Comparing adverse incident reporting rates
As we have shown there is a variation across the 4 sites in average tracheostomy bed days
per patient. This is likely confounded by local case-mix. However, the longer the
tracheostomy tube is in situ for, the more opportunity there is for potential complications.
Reporting incident rates per patient do not take this into account and may lead sites such as
site 4, whereby average tracheostomy bed days were higher, to be unfairly scrutinised when
benchmarking. We have consulted widely on a better way of expressing this and have
described these as incident rates per 1,000 tracheostomy bed days (TBD’s). We have
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approached NCEPOD who have agreed to calculate similar rates for incidents in the
NCEPOD report. This will form a useful national benchmark going forwards.
There were 39 incidents that occurred in 28 patients out of the 175 adult GTC patients
during the study period, covering a total of 1,700 tracheostomy days. This equates to an
incident rate of 22.94 per 1,000 TBDs. As with the NCEPOD dataset, these incidents were
all significant (blockage, displacement, major haemorrhage) and can be considered in the
category of temporary harm or greater. Considering the TDBs on which an incident occurred
vs TBDs where no incident occurred, there was a significantly lower rate of incidents seen in
the Project cohort than in the contemporary GTC dataset.
This method of presenting incident data may be useful in benchmarking sites with different
lengths of stay in the future.

Table 7: Incident rates per 1,000 Tracheostomy Bed Days (TBD)

GTC dataset
Rate per 1,000 TBD

4 Project sites
Rate per 1,000 TBD
TBD
All incidents
No harm
Temporary harm
TH increased LoS
Intervention
Death
Incidents with harm

6,154
123
47
47
20
8
1
76

1,700
20.0
7.7
7.7
3.3
1.3
0.2
12.3

39

22.9

Appendix 5: Patient and Family Involvement
At the beginning of the project all four sites were encouraged to designate a patient
champion. It was proposed that these would appraise current tracheostomy services based
on their own experiences. Further patient and family involvement from the wider public was
sought at the GTC European Launch, July 2014. From these discussions four key themes
were highlighted: Community care issues; Communication; Anxiety; Nutrition.
A5.1 Community Care Issues:
At the outset of the project it seemed that little could be achieved in the way of improving
community based tracheostomy care by a project based within acute care services. Our data
suggests that a large proportion (27.7%) tracheostomy care in acute hospitals is provided to
patients admitted from the community with existing tracheostomies or laryngectomies.
Improvements in community care may reduce some of these admissions and alleviate
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pressures on acute care services. With this in mind, the GTC will shortly be updating their
REDCap database to allow capture of re-admissions to member hospital sites.
One area of concern is the patient journey from hospital into the community. Most hospital
sites employ specialist nurses to facilitate this often complex process. However, they are
predominantly involved in the care of patients who suffer with head and neck cancers. For
other patients there is no structured support during this journey, despite the need for
specialist care, equipment and training. Enhanced multidisciplinary care at some of our sites
has led to the increased involvement of long term ventilation specialists, specialist discharge
facilitators and the wider multidisciplinary team in discharge planning. Two sites have also
begun dialogue with potential receiving specialist community facilities with the aim of
standardising training equipment and protocols.
This journey can be complicated further by the fact that each tracheostomy patient is
different. They often require different types of tube, which may have been inserted for a
variety of different reasons and are likely to require different levels of care and therapies
once discharged. Staff from Stockport NHS Trust have been influential in the development of
a Tracheostomy Passport, which aims to pass on brief but essential information about
individual needs to receiving district nurses. This will shortly be trialled at a number of sites
including two from the project.

A5.2 Communication:
The issues surrounding communication and tracheostomy/laryngectomy will be immediately
apparent to anybody who has ever cared for a tracheostomy/laryngectomy patient. It is well
documented that patients often experience feelings of fear, frustration and isolation as a
result of the impact of loss of communication. Following laryngectomy the voice box (larynx)
is completely removed and, although vocalisation can be achieved through a tracheaoesophageal puncture prosthesis this is not always successful and requires patient
education, which can take time. Similarly, a tracheostomy tube reduces airflow through the
vocal cords. When a patient requires ventilation or has an unsafe swallow (which is common
during critical illness) the cuff on the tracheostomy is often inflated. This creates a closed
loop between the ventilator and the patient but also prevents any airflow passing through the
vocal cords, leaving the patient effectively without a voice.
In such circumstances a range of tools are available to facilitate communication from simple
pen and paper and charts through to electronic ‘vocalisation’ devices. However, the majority
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of these require strong motor function which is often impaired through critical illness
myopathy. One-way speaking valves offer an enhanced airflow through the upper airway
once cuff deflation has occurred but by design, these have an inherent risk. At one site
protocols regarding their use were revised and broad education delivered following incidents
identified during data analysis. The above-cuff vocalisation method (described A8.3 and
A8.5) allows vocalisation prior to cuff deflation but requires an appropriate tube to have been
inserted and, as a rarely utilised method of communication, may depend on circumstances
that are previously undemonstrated. The project team have also purchased a tablet device
with innovative programs to assist communication which has proved successful in individual
cases.
However, communication remains an issue and is often dependent on empathetic staff,
skilled in lip reading dedicating substantial time. During the project we attempted to improve
this by encouraging a patient orientated approach to training and education, involving the
patient champions when possible. At UHSM, a patient questionnaire was utilised to measure
any improvements. We proposed that this be filled out soon after decannulation with the
exception of patients showing signs of delirium or confusion. 40 questionnaires were
returned to the project team equating to 32.5% patients who survived to decannulation.
The questionnaire included a composite from the Hospital Consumer Assessment of
Healthcare Providers and Systems tool1 which is used nationwide in the United States to
analyse patient evaluation of care. A patient can score the care they received either 0,1,2,or
3 against a number of categories. The ‘Top Box’ score is then calculated, which equates to
the percentage of “3”’s scored by every patient against each category. After 6 months it
became obvious that there was a huge gap between the ‘Top Box’ score for UHSM
tracheostomy patients and the US National Average for 2013 (Figure 1).
Upon presentation of this data at a local audit meeting it was proposed that these results
may be indicative of a wider problem in critically unwell patients. The questionnaire was
trialled across the critical care unit for 4 weeks capturing 10 patients. The ‘Top Box’ score
was 86.7%, higher than the US National Average. Over the 12 month period there appears
to be a gradual improvement in communication between staff and tracheostomy patients
(Figure 2) though this is likely not-significant given the low sample size. However, the overall
‘Top Box’ score was 54.2%, significantly lower (Fisher’s exact two tailed p<0.01) than the
critical care cohort (Table 1). We feel this highlights communication issues specific to
tracheostomy patients that urgently require quality improvement.
Figure 1: Quarterly top box percentage scores from the patient survey
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A5.3 Anxiety:
Anxiety (broadly including delirium and agitation) was reported by a number of our patient
champions as well as patients and family members at the European GTC Launch.
Discussions tended to highlight that it was often heightened during critical illness and that
the inability to communicate played an important factor. Both the tracheostomy patient
survey and the critical care cohort survey included the anxiety arm from the Hospital Anxiety
and Depression Score2. Quarterly median scores showed a slight trend toward reduced
anxiety as the project progressed (Figure 2) but this is unlikely to be significant given the low
numbers of completed surveys.
Overall the median anxiety score was 6/21 amongst tracheostomy patients compared to
3/21 in the critical care group (Mann-Whitney U=0.097). Caseness of anxiety was also
higher in the tracheostomy population (37.5% vs. 20%, p=0.461). Results are presented in
Table 1. Though these results are non-significant, they indicate potential factors heightening
anxiety specifically to tracheostomy patients that are not present in the cohort of critically
patients.

Figure 2: Box-

Anxiety score/21 from anxiety arm of HADS2

unwell

whisker plot of quarterly anxiety scores from the tracheostomy patient questionnaire.
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A5.4 Nutrition:
The importance of nutrition and swallowing to tracheostomy patients was highlighted to the
team during a ‘break-out’ session at the European GTC Launch. These were echoed by the
guest speaker and former tracheostomy patient Professor Stephen Hawking:
“The most unpleasant thing for me was that I had to cough up a lot of the food that slipped
into my lungs during each meal…Contrary to popular belief, the most important function of
the larynx is not voice which I had already lost but it protects the lungs by closing off the
airway everytime you swallow anything.”
Swallowing difficulties (dysphagia) are common in tracheostomy patients and can negatively
impact on patient nutrition and tracheostomy weaning if not detected early. Positive and
significant trends were seen in nutrition related outcomes at UHSM during the project. These
are described in detail in Appendix 6 and were thought to be related to increased
involvement and integration of Speech and Language therapists into the wider tracheostomy
MDT.

A5.5 Overall, confidence and satisfaction:
The patient survey also included simple Likert scale tools to monitor confidence in their
tracheostomy care providers and satisfaction of tracheostomy care amongst patients at
UHSM. Quarterly analysis of these showed little trend (Figure 3) and when mean collated
scores were compared to those from the critical care cohort there was a non-significant
difference (Table 1).
Table 1: Collated results from the UHSM tracheostomy patient survey and critical care audit.
UHSM Critical Care

UHSM Tracheostomy

Audit

Patient Survey

Total Patients

10

40

Mean Confidence Score

9.50

8.65

0.249

Mean Satisfaction Score

9.50

8.75

0.331

P-Value

References:
1. HCAHPS Project Team (2005) HCAHPS Hospital Survey Retrieved September 10th 2015 from
www.hcahpsonline.org/home.
2. Snaith, R. P. (2003). The hospital anxiety and depression scale. Health Qual life outcomes, 1(1), 29.

- 37 -

Median Anxiety Score

3

6

0.097

Caseness of Anxiety

20%

37.50%

0.461

Communication Top Box Score

86.67%

54.20%

0.001

Figure 3: Quarterly mean ‘confidence’ and ‘satisfaction’ with tracheostomy care providers and care respectively
from the Patient Survey.
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A5.6 Impact on an individual patient level:
During the project, the team encountered numerous tracheostomy patients with their own
stories of tracheostomy care to recount. Abstracts for case studies and case reports awaiting
publication are included in Appendix 8.
At the very beginning of the project, one patient recounted the impact of tracheostomy
adverse events during her hospital stay (Appendix 5.7). Whilst we have been able to
demonstrate a reduction in these during the project, we have not eradicated them entirely. It
is important to remember that these impact upon the patient psychologically as well as the
harm that we can measure.
Towards the end of the project two of our Patient Champions were admitted into their local
hospitals for treatment unrelated to their tracheostomy. Despite hospital stays that were by
no means as smooth as the project team would have hoped for, both described a distinct
change in attitude and culture in comparison to previous admissions. One champion
described the ward that he was cared for on (one that he had been critical of during a
previous admission) as “a different place altogether, to the one I remember”.
A5.7 Individual Case Studies:
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Below are a couple of case studies which highlight aspects of the project. Further case
reports are detailed in Appendix 8. Appropriate consent has been agreed. The case studies
below are suitably anonymised.
Case Study 1: The potential impact of tracheostomy related adverse events
History:
Edna is a 69 year old lady who presented for scheduled head and neck surgery to remove a
carcinoma. Her past medical history included hypertension and hypercholesterolaemia.
Post-operative swelling initially proved problematic and an adjustable flange tracheostomy
tube was inserted to compensate for this. As is the case with the majority of head and neck
surgery patients at this site, she spent her first night postoperatively on the intensive care
unit for close observation. As she was unable to vocalise on cuff deflation (an indicator of
post-operative airway swelling) it was inflated throughout the first week. On post-operative
day 6 she became confused, agitated and increasingly hypoxic. After a period of tachycardia
and hypertension it was found that her tracheostomy tube had become obstructed. This was
changed immediately by the attending resuscitation team in accordance with NTSP
emergency algorithms. She was transferred to intensive care for a two day stay whereby a
myocardial infarction secondary to hypoxic insult was diagnosed.
By post-operative day 10 the majority of swelling had reduced to a point that it was felt safe
for decannulation. Over the following hours Edna began to cough up blood and again
became hypoxic. When her tracheostomy dressing was removed it became apparent that
she was suffering a large haemorrhage from a vessel next to her stoma. A new
tracheostomy tube was inserted and she was rushed to theatre for urgent surgery, during
which the tube had to be changed a further time. Following a further intensive care
admission, she was successfully decannulated on post-operative day 15 and discharged
home on day 23 with continued cardiology, head and neck, and psychology involvement.
Impact:
Edna’s experiences had a profound impact on her. She saw a psychologist for posttraumatic stress as an out-patient but praised the staff who acted swiftly to save her life. She
described the initial tube obstruction, as being “a living nightmare when I knew she was
suffocating but couldn’t tell anybody”. As well as the psychological impact of incidents like
these there are impacts that we can measure. Ednahad three separate intensive care stays
although this came to a total of just 6 days. When compared to the other scheduled head
and neck surgery cases at the admitting centre during the project her ‘tracheostomy
days’(Figure 1) and ‘length of stay’(Figure 2) were both considerably higher than average.
Figure 1: Comparison of Edna’s tracheostomy days with other head and neck surgery patients from the admitting
centre.
Key:
Median
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Figure 2: Comparison of Edna’s LoS with other head and neck patients from the admitting centre.

Key:
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The Impact of Related Interventions:
During the project we initially highlighted tracheostomy tube obstruction as a significant
problem at this site. The use of single lumen adjustable flange tracheostomy tubes was
immediately addressed, and now only double lumen tubes, which often allow for tube
obstruction to be alleviated by simply removing the inner cannula rather than changing the
entire tube, are stocked across the trust. Staff education highlights the importance of ‘basic
care, done well’ in reducing the incidence of tube obstruction whilst the tracheostomy multidisciplinary ward round specifically address environmental factors that can increase the
likelihood of obstruction on their weekly review of ‘at risk’ patients. These interventions have
helped to reduce the incidence of tracheostomy tube obstruction at this site (Figure 3).

Figure 3: Rate of tube obstruction per patient at Edna’s admitting site
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Tracheostomy related bleeding continues to pose a problem, particularly within the sickest
cohort of patients, but with the help of the Global Tracheostomy Collaborative we hope to
implement guidelines for dealing with this in the near future. The database has allowed us to
analyse the scale of this problem and understand factors that may increase incidence.
We have worked closely with the trusts speech and language therapy team to enhance the
multi-disciplinary care that patients receive at UHSM and this has had a measurable impact
on communication. As a result tracheostomy patients are spending less time in what Edna
describes as a ‘living nightmare’. Whilst we have been unable to show significant
improvements in patient anxiety, we have highlighted that it is a problem within the
tracheostomy population and shared this with the GTC in the hope that it may inspire the
global community to look at ways of addressing the issue in the future.

Figure 1: A tube with a deflated cuff
should enable airflow passed the vocal

Case Study 2: The potential impact of a
tracheostomy multidisciplinary team (TMDT) on an
individual patient.

cords

History:
John was a 69 year old gentleman who had lived with
a tracheostomy for a number of years following
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surgery for throat cancer. He was admitted to hospital with abdominal pain and vomiting
following a change of percutaneous endoscopic gastrostomy tube, under the care of the
gastrointestinal surgeons. The TMDT first reviewed him on a surgical ward having been
notified of his admission by nursing staff who were looking for some support in the care of
his tracheostomy.
Maintaining a safe Environment:
The surgical ward that John had been admitted to was not one of the trusts’ designated
tracheostomy wards and as such the TMDT were concerned over his care and safety.
Following discussion with the patient flow team and John’s parent surgical team it was
decided that, as John was usually independent of his tracheostomy care and he would likely
need urgent abdominal surgery he could be managed safely on the surgical ward in the
short term. The TMDT liaised with Critical Care Outreach to ensure that the ward had the
appropriate stock items, emergency equipment, bed head signs and that staff received
bespoke, bedside training to ensure John’s safety.
However, John’s clinical condition deteriorated rapidly and following investigation John was
diagnosed with numerous metastatic disease processes. By the TMDT’s second review the
surgical team had opted for conservative approach to treatment. The TMDT liaised with the
patient flow team and respiratory consultants who arranged transfer to one of the trusts
preferred tracheostomy wards where John spent the rest of his in-patient stay.
Tube Care:
On initial review it was apparent that John’s tracheostomy tube was not in optimal condition.
The pilot balloon, indicated a burst cuff and the tube appeared as though it had been insitu
for longer than the recommended 30 days. However, given that his cuff appeared to be
deflated it seemed strange that John was struggling to create audible speech (Figure 1).
This may have indicated an upper airway obstruction, which would make changing the
tracheostomy tube particularly risky. A full assessment of this would require both a speech
and language therapist (SLT)and an Ear, Nose and Throat (ENT) surgeon to observe the
upper airway using an endoscope. The TMDT SLT liaised with ENT to coordinate joint
assessment ensuring that John did not have to undergo two separate endoscopy
procedures.
Following assessment it was deemed safe to change the tracheostomy tube which was
carried out on the next TMDT review. The old tube was found to have a burst cuff and was
likely hosting significant infective material (Figure 2).

Figure 2: John’s tracheostomy tube after removal
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Communication and Ongoing Care:
It soon became apparent that John was
not going to survive this inpatient stay
as the metastatic disease progressed
and he became weaker. His threatened upper airway made the use of speaking valves a risk but the
TMDT decided that this was outweighed by the benefit of being able to have frank and open
discussions with the medical team and John’s family at this difficult time. They gave staff bespoke
education on the signs of upper airway obstruction and left clear, individualised guidelines on when
and how to use the speaking valve.
As John became weaker and his upper airway became further threatened, they trained staff to use
finger occlusion to help him vocalise short words and phrases. In John’s last days the TMDT liaised
with the tissue viability team to ensure that his tracheostomy security devices were as comfortable as
possible. John passed away peacefully and despite his complex condition suffered no harm from
tracheostomy related adverse events during his time in hospital.
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Appendix 6: UHSM Speech and Language Therapy Audit
At UHSM during the project, an additional dataset was compiled to measure the impact of
increased and timely Speech and Language Therapist (SLT) input. From an early stage, it
became apparent that local policies were not consistently being followed, referral to SLT was
not always made after tracheostomy insertion and that it was often made after the decision
to commence oral intake had already been taken. SLT provide a vital role in the care of
tracheostomy patients as identified the recent NCEPOD Report1. At this trust SLT provide
regular assessment of swallow function, including Fibre-optic Endoscopic Evaluation of
Swallow (FEES) both in critical care and wards, provide swallowing rehabilitation, assess
and teach patients to use a variety of communication aids and participate in multi-disciplinary
discussions surrounding wider treatment.
The project team believe that SLT input has been an important part of the improvements in
the general metrics detailed in Part 2, including the reduction of adverse events and length
of stay. However, the SLT audit allows us to demonstrate direct impact against some of the
issues highlighted to us during patient and family consultations. The dataset included all
newly inserted tracheostomies between August 1st 2014 and May 31st 2015 (n=134). 61.93%
of these were inserted using the percutaneous method (n=83) whilst 39.07% were inserted
via surgical procedure.
A6.1 Increased SLT Input at UHSM:
In the initial phase of the project, one aim was to ensure every patient with a newly inserted
tracheostomy was referred to SLT. This was first achieved in October and maintained
throughout the project from January (Figure 1) resulting in a significant trend (ANOVA
p=0.02). Once this had been achieved the MDT steering group at UHSM set two further
goals. The first was to eliminate instances of oral intake being begun before SLT
assessment. Early data-analysis showed a surprisingly high number of patients failing
swallow assessments after oral intake had been commenced (without SLT input). This data
was used to drive change across the trust and although instances have not yet been fully
eliminated, monthly analysis appears to show a positive trend (Figure 2).
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Figure 1: Percentage of patients with newly inserted tracheostomies reviewed by SLT per month.
100
80
60
40
20
0
Aug Sep Oct Nov Dec Jan Feb Mar Apr May
Figure 2: Percentage of patients with newly inserted tracheostomies where oral intake was commenced before
SLT assessment.
100
80
60
40
20
0
Aug Sep Oct Nov Dec Jan Feb Mar Apr May

Enforcing this target increases patient safety but has the potential to delay treatment and
outcomes, in particular time to oral intake. To help reduce these delays the steering group
set a further goal to improve the timeliness of SLT referral. Traditionally, oral intake before
cuff deflation is high risk (although, with FEES it can sometimes be achieved safely). At
UHSM the SLT team have a 48 hour target window from receiving a referral to

initial

assessment of the patient. As such, the steering group set the target of all tracheostomy
patients to be reviewed by SLT within 2 days of first cuff deflation. Unfortunately this had not
yet been achieved at the end of data capture. However, monthly analysis showed a
promising trend from January onwards (Figure 3), with an increasing number of ‘missed’
referrals being taken during the weekly TDMT ward round.
With multidisciplinary engagement, led by the SLT team, the current goal is fort SLT to
assess all patients within 24 hours of referral, with the trigger for referral being once patient
becomes sufficiently alert. Patients are now referred prior to cuff deflation, allowing the SLT
team to influence the wean and perform FEES early.
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Figure 3: Percentage of patients with newly inserted tracheostomies that were reviewed by SLT within 48 hours
of cuff deflation.
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A6.2 Communication:
Within the SLT dataset there was no single metric to measure time to communication. It was
felt that such a metric would be difficult to describe specifically and could be widely
interpreted leading to inaccurate results. The dataset did include days to first use of
speaking valves, which can be placed on a tracheostomy after successful cuff deflation to
produce increased airflow through the upper airway on exhalation. This can result in
improved vocalisation. During the project a non-significant (ANOVA p=0.12) monthly trend in
increased percentage of patients with newly inserted tracheostomies who used speaking
valves was seen (Figure 4).
Figure 4: Monthly percentage of patients with newly inserted tracheostomies who used a speaking valve
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The use of speaking valves is dependent on a number of factors and, by design these carry
an inherent risk (2 adverse events specifically relating to the use of speaking valves were
noted during incident data analysis). This risk is particularly high following head and neck
surgery. Unfortunately we are unable to separate this dataset by type of surgery but we can
separate surgically inserted tracheostomies (including head and neck surgery patients) from
percutaneous tracheostomies (no head and neck surgery patients). Monthly analysis of the
dataset for percutaneous tracheostomies showed non-significant trend toward earlier use
(Figure 5).
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Figure 5: Box-Whisker plot of monthly days to first use of speaking valve for patients with newly inserted
percutaneous tracheostomy.

A6.3 Nutrition:
As discussed previously there was a fear from some clinical staff that waiting for SLT review
before commencing oral intake could lead to delays in treatment and progress. However,
monthly analysis of days from cuff deflation to commencing oral intake showed no significant
change (if not slight a slight improvement) after January (Figure 5).
Figure 5: Box-whisker plot of monthly days between first cuff deflation and first oral diet for patients with newly
inserted tracheostomy.

When monthly median days from first cuff deflation to commencement of full oral diet (no
enteral support) were analysed, a significant trend was identified. The median slope of -0.5
days/month is attributable to a reduction of 5 days across the 10 month SLT audit period
(Figure 6).
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Figure 6: Monthly trend in median days between first cuff deflation and full oral diet for patients with newly
inserted tracheostomies:
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Appendix 7: Staff Survey Analysis
At the beginning of the project staff surveys were conducted at two of the four sites. These
were repeated in the final month of the data collection period. The results provide significant
evidence of improved knowledge amongst staff at both sites during the project.
A7.1: Stockport NHS Trust Staff Survey
This survey included six questions:


How much experience of tracheostomy care do you have?



What form of tracheostomy training have you had?



Are you aware of emergency algorithms?



Are you familiar with emergency algorithms?



Do you feel competent to care for a tracheostomy patient?



Are you aware of any tracheostomy incidents that have occurred on your ward?

At the time of the initial survey, there were no designated tracheostomy wards and 171 staff
from across the trust responded. When the survey was repeated, there were 181
respondents, 37 from non-designated wards.
Table 1: Survey results from all designated tracheostomy areas at Stockport NHS Trust
Pre-

Post-

Fishers exact,

intervention

intervention

two tailed p

Staff with no tracheostomy experience

27.5%

18.8%

0.06

Staff who have attended formal tracheostomy training

27.5%

34.3%

0.18

Staff aware of emergency algorithms

39.2%

59.1%

0.01

Staff familiar with emergency algorithms

20.5%

39.8%

<0.01

Staff who feel competent

36.3%

50.8%

<0.01

Staff who were aware of an incident(s) occurring

28.1%

12.2%

<0.01

Across all areas (Table 1) there is a non-significant reduction in the percentage of staff with
no experience of tracheostomy care (27.5% vs. 18.8%, Fisher’s exact p= 0.06) and an
increase in staff who have attended formal tracheostomy training (27.5% vs 34.3%, p=0.18).
Despite being non-significant these would help to explain the significant increase in
emergency algorithm awareness (39.2% vs. 59.1%, p=0.01), familiarity (20.5% vs. 39.8%,
p<0.01) and staff who feel competent to care for tracheostomy patients (36.3% vs. 50.8%,
p<0.01). There was also a reduction in staff who were aware of tracheostomy related
incidents occurring (28.1% vs. 12.2%, p<0.01) which correlates with other project data.
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Table 2: Survey results from designated general ward areas at Stockport NHS Trust
Pre-

Post-

Fishers exact,

intervention

intervention

two tailed p

Staff with no tracheostomy experience

32.1%

22.9%

0.20

Staff who have attended formal tracheostomy training

26.4%

34.3%

0.08

Staff aware of emergency algorithms

32.9%

51.4%

<0.01

Staff familiar with emergency algorithms

15.0%

40.0%

<0.01

Staff who feel competent

26.4%

41.4%

0.04

Staff who were aware of an incident(s) occurring

16.4%

4.9%

0.01

When specialist areas such as the Emergency Department and Critical Care are omitted
trends remain similar (Table 2). This is evidence that the organisational restructure at
Stockport NHS Trust is having the desired effect. Staff on the now designated wards are
finding increased exposure to tracheostomy patients, receiving training and as a result feel
more competent. Overall data from Stockport NHS Trust is displayed in Figure 1.
Figure 1: Questionnaire results (as percentages) from the staff surveys at Stockport NHS Trust.
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A7.2 UHSM Nursing Staff Survey
The survey was different in design to that used at Stockport NHS Trust. It included a
narrative to assist staff in following appropriate steps in the NTSP emergency algorithms.
The survey asked the following questions:


Can you explain in simple terms what a tracheostomy is? (any variation on “a hole in
the windpipe” was accepted).



Can you explain the key anatomical difference between a tracheostomy and a
laryngectomy (specifically we sought for an explanation of the lack of an upper
airway in a laryngectomy patient).



You are looking after an acutely unwell laryngectomy patient, where would you place
oxygen?



You are looking after an acutely unwell tracheostomy patient, where would you place
oxygen?



The tracheostomy patient is becoming very unstable and is unable to breathe.
Explain what you would do? (specifically looking for removal of inner cannula and
suction).



You cannot pass a suction catheter. The patient is now ‘peri-arrest’ what will you do
with the tracheostomy tube?

In July 2014, 66 nursing staff from across the designated areas at UHSM, responded to the
survey. Following revision of dedicated areas and trust-wide training the survey was
repeated in July 2015. 87 nursing staff from the revised designated areas responded. The
results showed statistically significant improvements in nursing staff who could explain the
key anatomical difference between a tracheostomy and laryngectomy, staff who would
remove an inner cannula in an acutely unwell tracheostomy patient, and staff who would
remove a tube given evidence that it is no longer be patent (Table 3). There were also no
staff who may deprive a tracheostomy patient oxygen by placing it solely over their mouth.
Table 3: Responses from nursing staff to the staff survey at UHSM
Fisher’s exact
July 2014

July 2015
two tailed P

Total

66

87

40.9%

79.3%

<0.01

May deprive a tracheostomy patient of oxygen.

4.5%

0%

0.08

May deprive a laryngectomy patient of oxygen.

10.6%

10.3%

1.00

Would remove the inner cannula in an acutely unwell

63.6%

79.3%

0.04

Would suction an acutely unwell tracheostomy patient.

97.0%

92.0%

0.30

Would remove a non-patent tube in an emergency.

25.8%

58.6%

<0.01

Could explain the key anatomical differences between a
tracheostomy and laryngectomy.

tracheostomy patient.
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The 2015 survey has already been used to highlight specific areas and subjects to target
over the next 12 months. The project team would recommend the use of similar tools during
tracheostomy quality improvement projects. Combined with incident analysis they form a
strong evidence base to drive change.
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Appendix 8: Abstracts
A8.1 Rapid improvements in quality and safety following introductions of
tracheostomy multi-disciplinary team ward rounds at a tertiary hospital
J Lynch*, S Wallace$, B Bonvento%, G Sharp@, S Pieri-Davies!, BA McGrath+
*Tracheostomy QI Project Lead (ICU Charge Nurse), $Speech & Language Therapist,
%
Critical Care Physiotherapist, @Critical Care Outreach, !LTVS Consultant Physiotherapist,
+
ICU Consultant
Acute Intensive Care Unit, University Hospital South Manchester, Southmoor Road,
Wythenshawe, Manchester. M23 9LT.
Tracheostomy Multi-Disciplinary Team (TMDT) care involves interactions between multiple
teams in complex patients. Different ward teams may subsequently manage Intensive Care
Unit (ICU) tracheostomies.1 TMDT ward rounds have shown improvements in patient
outcomes such as time to decannulation, hospital length of stay and adverse events but
most published series to date took several years to demonstrate an impact.2-4 The Global
Tracheostomy Collaborative (GTC) Quality Improvement (QI) programme supports rapid
adoption of QI initiatives from exemplar centres, tracking patient metrics, surrogate markers
of quality and adverse events. Our aim was to rapidly implement best practice TMDT ward
rounds and evaluate their effectiveness.
The University Hospital of South Manchester manages around 200 tracheostomy patients
annually and joined the GTC in July 2014. We collected baseline data for 20 weeks before
implementing weekly TMDT ward rounds reviewing ICU and non-ENT ward-based patients.
TMDT typically comprised consultant intensivist, speech and language therapist (SLT),
physiotherapist, ENT specialist nurse, critical care outreach sister and a long-term ventilation
specialist. We hypothesised that TMDT interventions and recommendations would directly
impact upon rates of accidental decannulation, tube obstruction and patient centred
outcomes. Data were entered into the GTC database and analysed using SPSS 22 (IBM
systems).
Thirty-one patients with tracheostomies were managed in designated areas 20 weeks prior
to TMDT ward rounds. During the subsequent 20 weeks, the team undertook 84 reviews and
made 92 separate interventions or recommendations in 28 patients. Direct interventions
(dressing and tube changes, endoscopy, swallowing assessment, decannulation), referrals,
planned later interventions and bedside staff education and training resulted. Accidental
decannulation was reduced to zero (Fisher’s exact p=0.02) possibly by earlier recognition
and detection of problems (Table). There was a non-significant reduction in tracheostomyrelated critical incidents resulting in harm, from 21.7 to 11.8 per 1000 tracheostomy bed days
(p=0.26) with a reduction in the severity of incidents also observed. Nonparametric linear
regression with Cuzick’s trend test determined a significant reduction in both ICU (median
slope -1.9, p=0.04 ) and hospital length of stay (-2.4, p=0.02) during the study period.
TMDT ward rounds in our hospital rapidly impacted on frequency, nature and severity of
tracheostomy-related adverse events by adopting interventions and resources from
international exemplar institutions. Lengths of stay were also reduced, likely reflecting an
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increase in the quality of care, less fragmented care, and the ability of the TMDT to arrange
interventions in a timely manner appropriate to the patient’s progress.
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Table 1. Impact of the TMDT ward round on critical incidents. TBD – tracheostomy bed
days.
PostPre-Ward
Ward
Round
Round
Fishers
Incident
Rate (per
95% CI
95% CI
Rate
exact p
1000
(per 1000
TBDs)
TBDs)
By Incident Type
Accidental Decannulation/
Displacement
Tube Obstruction
Cuff Leak
Bleeding
By Level of Harm
At Least Some Harm

9.84

1.22 - 18.47

0

0-0

0.02

7.87
1.97
3.94

0.16-15.59
0 – 5.83
0 - 9.39

5.05
5.05
1.68

0 - 12.59
0 - 12.59
0 – 5.83

0.71
0.63
0.60

23.6

10.26 –
36.99
1.22 –
18.47
0 – 5.83

11.78

0.24

3.37

3.57 –
23.99
0 - 9.39

0

0-0

0.46

More Than Temporary Harm

9.84

Intervention to Sustain Life

1.97

0.26
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A8.2 Colours for key parts of tracheostomy tubes can impact on patient safety
perceptions and experiences – an international survey.
BA McGrath+, S Wallace$, J Lynch*, E Ward%
+

ICU Consultant, $Speech & Language Therapist, *Tracheostomy QI Project Lead (ICU
Charge Nurse), %Parent and Patient & Families Lead, Global Tracheostomy Collaborative
+$*
Acute Intensive Care Unit, University Hospital South Manchester, Southmoor Road,
Wythenshawe, Manchester. M23 9LT.
%
Boston, Massachusetts, US
Avoidable harm occurs in patients requiring tracheostomies. Most studies are performed in
the hospital setting and have identified recurrent themes including staff education, training
and competency, and the provision and safe use of tracheostomy-related equipment.1,2
Whilst some organizations have reported improvements in care by standardizing protocols,
training, environments and equipment, reports continue to highlight confusion with key
elements of tracheostomy tubes.3 Examples include the failure to use appropriate inner
cannulae, confusion over fenestrated inner and outer tubes and the inappropriate use of
speaking valves.4 The Global Tracheostomy Collaborative (GTC, www.globaltrach.org) is a
non-profit organization committed to improving tracheostomy care for patients and families
worldwide. Through the global community facilitated by the GTC, patients, families and
healthcare professionals recognized variations in the types and colours of tracheostomy
tubes and accessories available both worldwide and within individual countries. Anecdotal
reports where confusion over key parts caused harm led us to designed a survey in an
attempt to define this problem in detail.
An internet-based survey was created and made available via SurveyMonkey
(www.surveymonkey.com) and participants were invited by email and social media via the
GTC networks. Responses were collected using check-box questions and free text. A
number of statements were provided with agreement recorded on a Likert scale, bounded by
1 (strongly disagree) through 5 (neutral) to 9 (strongly agree). For simplicity, mean and mode
Likert scores are reported.
There were 313 responses recorded between 5th June and 27th July 2015. Respondents
were mostly North American (39.0%), from the UK (31.3%) or from Australia and New
Zealand (17.7%). Carers and family members of patients comprised 21.9% of respondents,
8.0% were patients, 14.5% medical staff, 23.2% nursing staff with 26.4% Allied Health
Professionals. Eighty five percent of respondents felt that confusion over colour could lead to
patient harm, with 38.8% reporting in detail actual ‘serious’ harm (emergency services or
resuscitation team called). Likert scores in response to statements are summarized in table
1.
Global survey participants representing patients, families and multidisciplinary healthcare
staff reported that the colour of key parts of tracheostomy tubes has important safety
implications. Safety concerns outweighed cosmetic considerations and that standardization
of the colours of key parts between manufacturers will improve safety. The GTC is
committed to working with patients and industry to improve tracheostomy safety and
industry-wide recognition and agreement on standardizing key parts of these devices could
have important safety benefits for patients and staff.
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Table 1. Summary of Likert scores in response to survey questions. Likert scale was
bounded by 1 (strongly disagree) through 5 (neutral) to 9 (strongly agree). TT –
tracheostomy tube, SD – standard deviation.

TT colour is important for cosmetic
reasons
TT colour is important for safety reasons
I would not like to use a brightly coloured
TT
An inconspicuous TT is important
Current ranges of TTs and accessories
can be confusing
Different manufacturers should have
different coloured tubes
There should be standardisation
between different manufacturers for the
different parts of a TT
I think that standardising the colours of
key parts of TTs will improve safety

Mean
Score

SD

Mode
Score

Overall

4.95

2.34

5

Neutral

6.74
4.59

1.95
2.31

7
5

Agree
Neutral

5.33
6.28

2.13
1.97

5
7

Neutral
Agree

3.80

2.27

1

7.20

1.97

9

Strongly
disagree
Strongly agree

7.10

1.98

9

Strongly agree
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A8.3 Evaluating the Effectiveness of Communication in Ventilator-Dependant
Tracheostomy patients utilising Above Cuff Vocalisation – The ICU Functional
Communication Scale.
S Wallace$, J Lynch*, L Nicholson$, M Wilson$, R Purcell$, BA McGrath+
$
Speech & Language Therapist, *Tracheostomy QI Project Lead (ICU Charge Nurse), +ICU
Consultant
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National guidelines recommend early recognition of communication problems in Intensive
Care Unit (ICU) and involvement of Speech & Language Therapy (SLT) for rehabilitation of
difficulties.1 Ventilator-dependant tracheostomy patients will usually require cuff inflation,
excluding the upper airway from gas flow and thereby severely limiting the ability to
communicate by vocalisation. Previous studies in ventilated patients have focussed on
assessing the psychosocial effects and patient experience of communication difficulties, with
frequent use of Likert scales.2 Novel ‘Talking’ Tracheostomy tubes, which do not require cuff
deflation, have been studied. These focussed on assessing the acoustic aspects of voice
intensity or using subjective methods for producing vocalisation, concentrating on the
benefits and drawbacks of these tubes.3,4 Our service introduced Above Cuff Vocalisation
(ACV) using standard Smiths-Medical (Ashford, UK) Blue Line Ultra Suctionaid (BLUS)
tracheostomy tubes to facilitate functional communication. This novel method of
communication allows additional gas flow to be delivered via the subglottic suction port to
exit via the larynx. Resulting speech quality is variable in our experience and existing
functional assessment scales are not suitable. Existing scales are lengthy, may require
detailed training and certification, and are aimed at physical function and disability rather
than speech.5 Our aim was to develop and trial a simple tool to evaluate effectiveness of
functional communication with (and without) ACV that could be used consistently by SLT
and non-specialist staff.
Detailed literature searching confirmed that no existing tools met our requirements. A new
scale was devised to evaluate the overall effectiveness of functional communication
attempts by ICU patients utilising ACV. Parameters were devised by consensus amongst
SLT, nursing, medical and physiotherapy staff who were experienced in communicating with
ventilator-dependant tracheostomy patients. Draft versions were trialled in the same multidisciplinary professional group, across the two ICUs in our tertiary hospital.
The final version of the scale (Table) provides a descriptive rating based on the parameters
of absence or presence of voice or speech, use of alternative means of communication and
whether attempts to communicate are ineffective or effective. The scale was found to be
easy to use by all multidisciplinary staff and resulted in identical independent scores by three
SLT, medical and nursing staff in five patients using ACV for periods of between two days
and three weeks.
The ICU Functional Communication Scale described can be used consistently and reliably
by multidisciplinary staff as part of a range of tools to evaluate the effects of ACV on
communication. Furthermore, the scale has the potential to be applied across all ICU
patients and not restricted to those undergoing ACV trials. This simple scale could be used
in order to highlight and define communication issues, facilitate SLT referral and
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communication goal-setting and to monitor communication outcomes. Further detailed
evaluation and comparison with existing communication scales is on going.
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Table 1. The ICU Functional Communication Scale
Score

Description

0

No voice or speech.
No attempts to communicate.
No voice or speech.
Mostly ineffective attempts to communicate using alternative means e.g. mouthing
words, writing, using charts
No voice or speech.
Mostly effective attempts to communicate using alternative means e.g. mouthing
words, writing, using charts
Using voice and speech.
Mostly ineffective communication due to the presence of dysarthria, dysphonia,
aphasia or confusion
Using voice and speech.
Mostly effective communication despite dysarthria, dysphonia, aphasia or
confusion.
Communicating using normal voice and speech.

1

2

3

4

5
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A8.4 Implementing Global Tracheostomy Collaborative guided interventions reduces
the nature of harm caused by tracheostomy related adverse events
BA McGrath, J Lynch, H Patel, A Thompson
Measurable harm occurs in 60-70% of tracheostomy-related incidents with the UK NCEPOD
enquiry reporting a 25.2% complication rate a study of over 2,500 tracheostomy patients.
Quality Improvement Collaboratives (QICs) are an effective method of rapidly improving
healthcare outcomes, especially in diverse situations where direct evidence may be limited.
We report the outcomes of joining the new Global Tracheostomy Collaborative (GTC) at our
tertiary teaching hospital with the aim of improving the safety and quality of care.
A multidisciplinary tracheostomy steering group was formed and oversaw interventions from
July 2014 to July 2015. GTC resources and the expertise and experience of the wider
collaborative were used to revise protocols and policies, introduce multidisciplinary
tracheostomy ward rounds and develop mandatory and bespoke education. Dialogue was
maintained with other GTC member hospitals through regular webinars and forums.
Progress and incidents were tracked using the GTC’s REDCap database and staff surveys.
The number of reported tracheostomy-related critical incidents increased as expected during
the early stages of QIC participation. Figure 1 shows the significant trend in the reduction in
the nature and severity of harm resulting from incidents over the 12-month study period. As
a result of educational initiatives, nursing staff demonstrated significantly greater confidence
and familiarity with emergency algorithms (62.1% vs 74.1%, Fisher’s exact p<0.01) twelve
months after joining the GTC.
Our results suggest that joining the GTC and implementing resources through an institutionwide QIC can result in rapid improvements in the safety and quality of care delivered. The
GTC resources are likely to appeal to a wide range of UK hospitals seeking a response to
the NCEPOD report, but will be relevant to institutions around the world where tracheostomy
care has been shown to be equally problematic.
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Rate per 1000 Tracheostomy Bed Days

Figure 1: Graph showing monthly rates of tracheostomy related adverse events categorised
by levels of resulting harm.
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A8.5 Above Cuff Vocalisation: A novel technique for communication in the ventilatordependant tracheostomy patient.
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Summary
A significant proportion of patients admitted to Intensive Care Units require tracheostomies
for a variety of indications. Continual cuff inflation to facilitate mechanical ventilatory support
may mean patients find themselves awake, cooperative and attempting to communicate, but
unable to do so effectively. Resulting frustration and anxiety can negatively impact upon
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care. Through participation in the Global Tracheostomy Collaborative, our unit rapidly
implemented novel techniques facilitating communication in such patients. In carefully
selected and controlled situations, the sub-glottic suction port of routinely available
tracheostomy tubes can be used to deliver a retrograde flow of gas above the cuff to exit via
the larynx, facilitating speech. The resulting Above Cuff Vocalisation, or ACV, is described in
detail for five general ICU patients at our institution, highlighting the benefits of
multidisciplinary care and the increasingly important role of the Speech and Language
Therapists in the critically ill.
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