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Abstract

Introduction

Ventilator Associated Speech (VAS) methods have the potential to restore speech in ventilated,
tracheostomised patients. Despite this, their routine use in Intensive Care Units (ICUs) within
Australia is impeded due in part to reports that they are not deemed acceptable by healthcare

professionals.

Methods

A cross-sectional embedded mixed methods survey study design was used to explore: (i) the
comparative acceptability of, and (ii) barriers and facilitators to the use of Above Cuff Voicing
(ACV), Ventilator Adjusted Leak Speech (VALS) and in-line Passy Muir Valves (PMVs) amongst
relevant healthcare professionals working in the ICU of a metropolitan hospital. The Theoretical
Framework of Acceptability (TFA) questionnaire was used to assess acceptability; and reported
barriers and facilitators were mapped to the Theoretical Domains Framework (TDF).

Results

All three VAS methods were deemed to be acceptable, with ACV and in-line PMVs deemed to be
significantly more acceptable than VALS. Familiarity with interventions and perceptions regarding
intervention safety are theorised to have impacted upon acceptability. “Environmental Context and
Resources” was the domain to which facilitators were most frequently mapped; with access to
skilled staff frequently cited as a facilitator. “Beliefs about Consequences” was the domain to which
the most barriers were mapped; with mention of concerns relating to the safety of interventions

(predominantly VALS).

Conclusions

Multi-disciplinary teams should consider the creation of Knowledge Translation intervention plans
targeting ACV and in-line PMVs. These plans should be designed to address the domains of the TDF
identified in this paper as indicators of the high frequency barriers and facilitators that impact on
the consistent use of VAS methods. In addition, future research should prioritise the investigation of
VALS safety, specifically in critical care contexts.

INTRODUCTION

In light of evidence supporting the benefits of early tracheostomy
tube insertion!2 an increasing number of patients in Intensive
Care Units (ICUs) are receiving mechanical ventilation via a tra-
cheostomy. This coupled with reduced use of sedation™> means
that patients who are ventilated are often awake, but unable to
communicate due to the presence of an inflated tracheostomy cuff
within the trachea. This cuff prevents airflow through the upper
respiratory tract, preventing speech.

The inability of ventilated patients to communicate effectively
has been shown to have a significant impact on their mental
health.®"12 In addition, ineffective communication has been shown
to negatively impact on overall health outcomes!3:14 and is one of
the largest contributing factors to sentinel hospital events.14

Whilst there are a number of Augmentative and Alternative
Communication options,!3-16 these are often difficult for critically
ill patients to use effectively, and are reported to result in frus-
tration among patients due to their inefficiencies when compared
to vocalisation.! 72! Therefore, a large proportion of patients who
require mechanical ventilation do not have an effective means of
communication.

Ventilator Associated Speech Methods
There are three commonly used Ventilator Associated Speech

(VAS) methods that are described in detail elsewhere by Zaga et
al,22 these are:
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Above Cuff Voicing

Above Cuff Voicing (ACV) involves use of a suction port to de-
liver air above the tracheostomy cuff and through the glottis to en-
able speech. This intervention is appropriate for patients who can-
not tolerate cuff deflation, as it does not require deflation of the
cuff or changes to ventilatory settings. Select patients can safely
achieve functional speech via ACV, and ACV has been shown to
have the potential to improve secretion management.23-2% Poor se-
cretion management may result in prolonged cannulation and un-
desirable pulmonary sequelae.3%-31 The use of ACV may therefore
have the potential to not only facilitate verbal communication, but
also decannulation.

Ventilator Adjusted Leak Speech

Ventilator Adjusted Leak Speech (VALS) occurs when the tra-
cheostomy cuff is deflated and air from the ventilator is directed
up through the glottis. Ventilator Adjusted Leak Speech has been
used to safely achieve functional verbal output in long-term ven-
tilated patients.3237 There is currently no published evidence re-
garding the safety or effectiveness of VALS when used with
acutely unwell patients in the ICU. Despite this, VALS is anecdo-
tally more widely used within Australian ICUs than in-line speak-
ing valves due to perceptions that it is easier and safer to im-
plement, as it does not necessitate alterations to the ventilator
circuitry.22-38

In-line Speaking Valves

In-line speaking valves redirect air from the ventilator into the
glottis. The Passy Muir Valve (PMV) is the most commonly used
in-line speaking valve. In-line PMVs (when used with patients
who can tolerate cuff deflation and have a patent upper airway)
have the potential to improve access to verbal communication
for critically unwell patients’394!; and are consistently shown
to be safe and not to have deleterious effects on the process of
weaning from mechanical ventilation, or to prolong ICU length of
stay.41-44

There are currently no published studies that directly compare
the safety and effectiveness of ACV, VALS and in-line PMVs
within the ICU setting.

Despite: a) a growing evidence base that supports the use of
both ACV and in-line PMVs in ICU, b) patient preference to
be able to communicate verbally,!7-!8 and c) the known impli-
cations of ventilated patients not having an effective and effi-
cient means of communication,5"14 consistent use of VAS meth-
ods within Australian ICUs remains variable.

Whilst the anecdotally limited acceptability of VAS methods
amongst healthcare professionals is cited as one of the potential
barriers to their widespread use,*2*44 there is no published evi-
dence to support this theory. Similarly, there exists no research re-
garding healthcare professionals’ perceptions of the barriers and
facilitators to the use of VAS methods.

Knowledge Translation

Theoretical frameworks can be used to facilitate conceptualisa-
tion, understanding and measurement of factors that are known to
impact upon Knowledge Translation (KT).*>*47 These factors in-
clude the acceptability of interventions and the perceived barriers
and facilitators to their use.*8:4

Theoretical Framework of Acceptability

Acceptability reflects the extent to which healthcare professionals
deem interventions to be appropriate or agreeable’?; and is in-
creasingly becoming a key consideration in the design and imple-
mentation of healthcare interventions.?? It is additionally key to
the translation of research into practice, as it is purported to be
linked to engagement with interventions.48:51,52
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Historically, definitions of acceptability and the methods used
to measure it have been highly variable and not informed by the-
ory.50 This issue has been addressed by the Theoretical Frame-
work of Acceptability (TFA).5® The TFA was developed with
reference to theories that provide a foundation for defining, un-
derstanding and evaluating the complex factors that influence ac-
ceptability.’?>3 The TFA is comprised of seven component con-
structs, namely: affective attitude, burden, ethicality, intervention
coherence, opportunity costs, perceived effectiveness and self-ef-
ficacy.>0

Theoretical Domains Framework

The Theoretical Domains Framework (TDF) was developed to en-
able the comprehensive and systematic consideration of the be-
havioural determinants that may influence the implementation of
healthcare interventions.5# It synthesises thirty-three theories rel-
evant to implementation-related behaviour into 14 domains that
represent individual, socio-cultural and organisational barriers to
and facilitators of implementation and behaviour change.>*

When used in conjunction, the TFA and TDF facilitate the ex-
ploration of the acceptability of, and barriers and facilitators to the
use of interventions such as VAS.

Aim

The aim of this study was to explore the perceptions of relevant
healthcare professionals working within Intensive Care with re-
gards to:

(1) The comparative and overall acceptability of three different
VAS methods (ACV, VALS and in-line PMVs),

(ii) Perceived barriers to and facilitators of the use of three dif-
ferent VAS methods (ACV, VALS and in-line PMVs).

METHODS

Ethical Considerations

Ethical approval for this study (Ethical Committee Number:
HO0024285) was provided by the University of Tasmania Human
Research Ethics Committee, Hobart, Tasmania on 14 April 2021.
The research was undertaken in a manner consistent with the
Guideline for Good Clinical Practice (GCP).>>

Study Design and Setting

The Checklist of Reporting of Survey Studies (CROSS) was used
to guide this research.’¢ This cross-sectional study used an em-
bedded mixed methods survey design to address the project aims
in the context of a 23-bed mixed medical and surgical ICU. This
ICU was based in a 500+ bed metropolitan teaching and tertiary
hospital where VALS and in-line PM Vs are not used, and ACV is
used inconsistently. This study setting is thought to potentially be
reflective of other settings experiencing challenges in embedding
use of all appropriate VAS methods into routine practice.

Survey responses were received between November 2021 and
September 2022. An extended data collection period was provided
to facilitate an increased response rate, in the context of the in-
creased workload experienced by ICU staff during the global
COVID-19 pandemic.

Survey

Data were collected using a 35-question survey that utilised Likert
and free-text response items and was comprised of four sections:
i) an introduction, ii) demographics, iii) the generic TFA ques-
tionnaire (adapted as per the author’s guidance to include wording
specific to the topic of interest),>’ and iv) questions relating to the
perceived existence of barriers and facilitators to the use of each of
the VAS methods (Supplemental Digital Content (SDC), Ventila-
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tor Associated Speech Survey). Preceding survey questions relat-
ing to each VAS method was a brief explanation of each interven-
tion and information regarding each method’s: i) effectiveness, ii)
regime, iii) safety, and iv) cost. These explanations were accom-
panied by diagrams and videos illustrating the practical applica-
tion of each intervention. Videos for all three interventions were
sourced from the National Tracheostomy Safety Project.”® Ques-
tion branching was used to direct participants to questions relat-
ing to either retrospective or prospective acceptability, based upon
each participant’s prior experience with VAS method use.

The survey was amended based on feedback from relevant
healthcare professionals who worked within the acute hospital set-
ting, but outside the ICU (to avoid contamination).>® In response
to the feedback, minor changes were made to improve readability.
The survey was administered via a secure online survey platform
(LimeSurvey) and was distributed by two administrative assistants
(one in Allied Health, the other in ICU) via an email containing a
link to the survey.

Participants

Data were collected from a self-selecting convenience sample
of nurses, doctors, speech pathologists and physiotherapists who
work within the ICU. These professions were selected, as they are
all frequently involved in the implementation of VAS methods in
other centres, and in the use of ACV at the study site. The survey
was distributed electronically to all 168 relevant healthcare pro-
fessionals who were working in the ICU at that time. Participants
were required to provide informed consent prior to being granted
access to the survey and were instructed to complete the survey
only once. Once submitted, all responses were non-identifiable.

Data Analysis
Demographic and Acceptability Data

Raw survey data was transferred to Microsoft Excel for storage
and to enable easy transfer to Jamovi (an open-source statistical
analysis software program). The data was screened for instances
where participants had provided consent to participate in the study
but had not completed any item of the survey. These “non-re-
sponses” were removed from the data set.

A group overall score of acceptability was calculated for each
VAS method by computing a total mean score from the 7 TFA
component construct questions. This method was used in-line with
guidance from the TFA questionnaire’s authors and literature that
encourages researchers to calculate total mean scores for Likert
items used in the context of a survey scale (such as the TFA ques-
tionnaire).>7-60:61 Data were screened for adherence to test as-
sumptions via use of Mauchly’s test of sphericity, and differences
in acceptability between the three VAS methods were explored
using a one-way repeated measures ANOVA. Paired t-tests were
used to explore the significance of any differences identified.

The highest possible acceptability score was 5 (completely ac-
ceptable). Ventilator Associated Speech methods were deemed to
be acceptable if they received overall acceptability scores of 3.25
and above, and unacceptable if they received overall acceptability
scores of 2.75 and below.

Barriers and Facilitators Data

Free text responses were transferred to NVivo. NVivo is a licensed
software program that can be used to manage, organise and visu-
alise qualitative data. Qualitative data were analysed using Deduc-
tive Positivist Manifest Content Analysis.®? This approach was se-
lected as it aligns with the first researcher’s world view, reflects
the limited depth of meaning that can be achieved via collection
of free text survey responses,®> and because it enabled systematic
description and quantification of the barriers and facilitators to the
use of VAS methods.®4 Description and quantification of this data
enabled the assignment of importance to each domain of the TDF

via use of frequency count percentages. By categorising TDF con-
structs by importance, the researchers were more readily able to
identify priority areas in which interventions to facilitate imple-
mentation of VAS methods may be targeted. Domains of the TDF
that received five percent (5%) or more of the total responses re-
lating to barriers or facilitators were deemed to be key components
to be addressed as part of KT interventions.

A coding framework based on the TDF was arrived at via dis-
cussion between the researchers. Following familiarisation with
the code book by both researchers, and discussion regarding the
rules of coding, all free text data were chunked into Meaning Units
by the first researcher.® The only text that was not chunked were
conjunction words (e.g. “and”) that did not add meaning.

Meaning Units were defined as any combination of words that
created conceptually meaningful chunks of text. These could take
the form of single words, phrases, sentences or multi-sentence
statements.%2 This ad hoc method of chunking text for coding was
reflective of the nature of the data provided by participants. Whilst
some participants drafted paragraphs, others were limited to single
words or lists of words.

Inter-Coder Reliability

An assessment of Inter-Coder Reliability (ICR) was undertaken
to assess the robustness of the coding framework used.®> Prior
to coding for the purposes of examining ICR, joint coding of the
free-text responses from three surveys was undertaken in line with
the guidance provided by O’Connor and Joffe.®> Following this,
independent coding of the entire sample by the first researcher
was conducted. Following further discussion to clarify the coding
rules, a sub-sample of free-text responses from approximately
10% (n=7) of the participants was independently coded by the sec-
ond researcher. The participant responses used for ICR were ran-
domly selected using an online random number generator.

There is no consistent guidance on how to report on the out-
comes of ICR. Therefore, both percent agreement and Cohen’s
Kappa were calculated and reported. Percent agreement over
70%90 and Cohen’s kappa over 0.617 were deemed to indicate
substantial agreement between the two researchers.

RESULTS

Participants

Of the 168 eligible participants, 64 (38%) provided survey data.
Of those 64, 45 (70.3%) were nurses, 14 (21.9%) were doctors,
three (4.7%) were speech pathologists and two (3.1%) were phys-
iotherapists. The sample grossly reflected the relative proportions
of the nursing, medical and allied health workforces within the
ICU at the time of survey distribution.

Questions relating to VALS and in-line PMVs were not com-
pleted by five and 10 participants (respectively). This non-re-
sponse likely reflects the order in which questions regarding these
procedures were presented (i.e., second and third respectively).

Inter-Coder Reliability

Cohen’s kappa and percent agreement for independent assignment
of free text responses to the TDF domains were 0.75 and 96.5%
respectively, indicating robustness of the coding framework used.

Acceptability

A one-way repeated measures ANOVA revealed that the per-
ceived acceptability of VAS methods was influenced by VAS
method type (F(2,108) = 16.0, p <.001, n*=.108).

Unadjusted post-hoc comparisons revealed that VALS
(M=3.37, 8D=0.33) was deemed to be significantly less acceptable
than both ACV (M=3.66, SD=0.35, p<.001, d=0.75, 95% CI
[0.46, 1.04]) and in-line PMVs (M=3.56, SD=0.34, p<.001,
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Figure 1. Acceptability as a function of Ventilator Associated
Speech (VAS) Methods (error bars represent 95% confidence
intervals)
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d=0.50, 95% CI [0.22, 0.78]) (see Figure 1). Both Cohen’s d re-
sults indicate a moderate effect size, suggesting practical signifi-
cance.68

Barriers and Facilitators

A total of 268 Meaning Units related to the perceived barriers and
facilitators to the use of VAS methods in ICU were coded to 13 of
the 14 TDF domains. The only domain to which no Meaning Units
were coded was “Optimism.” Comparatively more Meaning Units
were coded as barriers (n=151) than facilitators (n=117) (see Fig-
ure 2).

The domains of the TDF to which five percent (5%) or more
of the total Meaning Units for both barriers and facilitators were

coded are identified in Tables 1 and 2; along with excerpts from
survey responses that are illustrative of the free text responses re-
ceived.

Management of Researcher Bias

The first researcher’s assumptions and expectations were moni-
tored and challenged in regular discussions with the second re-
searcher. It was found that some of the findings reported in this
paper did not align with the first researcher’s expectations, sug-
gesting adequate management of researcher bias.

DISCUSSION

Acceptability

Whilst the anecdotally limited acceptability of VAS methods
amongst healthcare professionals is cited as one of the primary
barriers to their widespread use, 4244 ACV, VALS and in-line
PMVs were all deemed to be acceptable by relevant healthcare
professionals in the study facility. This finding raises a compelling
question: if these interventions are deemed acceptable, why are
they not being incorporated into routine practice?

Whilst it can be argued that intervention acceptability is es-
sential to the successful and sustained implementation of new
interventions,’’ the acceptability results reported in this paper
highlight that acceptability alone is not sufficient to facilitate the
uptake of interventions.

Ventilator Adjusted Leak Speech was deemed to be signifi-
cantly less acceptable than both ACV and in-line PMVs. As ACV
is the only VAS method currently in use in the study setting, and
PMVs are regularly used with patients not on ventilators in the
study setting, this finding suggests that familiarity with interven-
tions may have some impact upon their acceptability.

The finding that VALS was significantly less acceptable than
in-line PM Vs is noteworthy, as VALS is anecdotally more widely
used within Australian ICUs than in-line PMVs. This is reportedly
due to the perception that VALS is safer and easier to administer
as it does not necessitate alterations to the ventilator circuitry.2238
This poorer reported acceptability of VALS was supported by free

Figure 2. Number of Meaning Units coded to each domain of the Theoretical Domains Framework.
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Table 1. Perceived Barriers to the use of Ventilator Associated Speech Methods in Critical Care by Domain of the Theoretical

Domains Framework

TDF Domain Number
of
Meaning

Units

% of
Overall
Barriers
Meaning

Units

Excerpt from Questionnaire Responses by VAS type (Profession, Respondent ID)

Beliefs about 17
Capabilities 2

11.3%

“nursing staff anxiety and training and the rules around that - e.g. every little thing an
ICU nurse does these days seems to need a complex set of policies, guidelines, training
days, supervision etc - from the video this actually looks very straight forward and safe”
(ACV) (Doctor, 38)

“Feeling comfortable about performing it myself, I'd want someone to help me as I've
never done it before and would want to make sure it was safe” (ACV) (Doctor, 109)

“Confidence from bedside nursing staff in using this technique due to the manipulation
and adjustments required with the ventilator.” (VALS) (Nurse, 17)

“...my comfort having not done the whole process of assessing a patient safe for trialling
this, suctioning, deflating cuff etc” (VALS) (Doctor, 109)

“Infrequent use so loose [sic] confidence” (PMV) (Nurse, 105)

Beliefs about 30
Consequences @

19.9%

“The patient might get quite frustrated when the time is up. The patient might be able to
have ACV today, but then deteriorate and it wouldn't be suitable the next day. That could
be frustrating for the patient and family. Recovery is rarely linear.” (ACV) (Nurse, 96)

“I'd imagine would be some concerns with patient ventilation and safety compared to
other methods.” (VALS) (Physiotherapist, 2)

“For those patients that are deconditioned, it doesnt [sic] appear as the most appropriate
form of ventilator associated speech methods. The risk of aspiration and the effort
required for the patient” (VALS) (Nurse, 16)

“Mainly concerns about potential for patient harm related to letting the cuff down: 1) loss
of PEEP and subsequent alveolar derecruitment causing deterioration in gas exchange 2)
increased aspiration risk (especially with tracheostomy tubes that didn't have an above-
cuff suction port)” (VALS) (Doctor, 24)

“Still have concerns about potential for patient harm related to letting the cuff down but,
in clinical experience, seems to less [sic] of an issue with PMVs than with leak speech.”
(PMV) (Doctor, 24)

“the need to change the ventilator circuit make up to place the valve poses potential risk.”
(PMV) (Nurse, 28)

Emotion 4

2.6%

“Staff suspicion. “We’ve never done this before”.” (ACV) (Doctor, 25)

“staff reluctance.” (VALS & PMV) (Nurse, 51)

Environmental 25
Context &
Resources 2

16.6%

“availaility [sic] of trained and experienced staff todo [sic] so - if we were to implement
this widely it shoullf [sic] be a nursing tool and not relying on speech therapists, as our
allied health resources are so very limited” (ACV) (Doctor, 38)

“Maybe if the speech pathologist set it all up for us every day and we just reinflate when
they tire that would work better.” (ACV) (Nurse, 71)

“Increase work load” (ACV) (Doctor, 110)
“staffing number” (VALS) (Doctor, 38)
“The price of the PMV is high however I haven't seen it as a barrier (very limited +++

exposure to PMV usage) as I have seen it used in a few hospitals so it must be an accepted
method.” (PMV) (Speech Pathologist, 59)

Goals @ 15

9.9%

“perhaps time constraints due to caseload with prioritisation of swallow assessments for
patients who are NBM or severely dysphagic.” (ACV) (Speech Pathologist, 59)

“Nurses are usually quite busy and expecting them to do this on top of all there [sic]
duties is a bit of an ask.” (ACV) (Nurse, 71)

“From a physio perspective we would be unable to mobilise someone while leak speech is
being trialled whereas ACV could be used during mobility interventions.” (VALS)
(Physiotherapist, 6)

“on top of competing ICU priorities. Unfortunately, there are often more pressing issues
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TDF Domain Number % of Excerpt from Questionnaire Responses by VAS type (Profession, Respondent ID)
of Overall
Meaning Barriers
Units Meaning
Units
which require significant amounts of nursing time to achieve.” (VALS) (Nurse, 56)
“Interference with other ventilation priorities” (VALS) (Doctor, 24)
Intentions 2 1.3% “Resistance to change” (ACV) (Doctor, 25)
Knowledge 2 16 10.6% “lack of knowledge regarding procedure” (ACV) (Nurse, 18)
“Knowing when the patient is ready/suitable for it.” (VALS) (Nurse, 96)
“More education of medical and nursing staff would be necessary.” (PMV) (Doctor, 61)
Memory, 1 0.7% “staff members not wanting the 'hassle' of setting up.” (ACV) (Nurse, 51)
Attention &
Decision
Processes
Skills @ 25 16.6% “The other barrier would be knowledge and training of staff so that when the speech
pathologist leaves, other staff would be equipped to complete ACV (if that is within the
scope of nursing and medical. I'm not sure as I am not trained in ACV)” (ACV) (Speech
Pathologist, 59)
“it is necessary that staff are suitably trained before undertaking this as respiratory
complications could arise if done incorrecelty [sic] or inappropriately” (VALS) (Nurse,
82)
“the need for a large number of patients utilising it would be needed to maintain skill”
(PMV) (Nurse, 28)
“being trained in how to use the application of an in-line PMV.” (PMV) (Nurse, 58)
Social 9 6.0% “The medical team and their differing views” (ACV) (Nurse, 29)
Influences @
“Not a very progressive culture within my workplace” (ACV) (Nurse, 40)
“unit culture” (VALS) (Doctor, 38)
“medical” (PMV) (Nurse, 29)
Social 7 4.6% “Potential for medical team to disagree or not prioritise the use, or to believe may
Professional interfere with ventilator weaning.” (ACV) (Nurse, 36)
Role & Identity

“poor interdisciplinary working relationships, especially from the medical staff/
consultants who have the final say in a lot of decisions.” (ACV) (Nurse, 40)

“[ fear that the ICU doctors will be quite resistant to ventilated patients having their cuff
dropped by allied health staff.” (VALS) (Physiotherapist, 6)

Abbreviations: TDF, Theoretical Domains Framework; VAS, Ventilator Associated Speech; ID, identification number; ACV, Above Cuff Voicing; VALS, Ventilator Adjusted Leak Speech; PMV, Passy-

Muir Valve

@ Key Theoretical Domains Framework component to be addressed as part of Knowledge Translati

text responses relating to the TDF domain of “Beliefs about Con-
sequences”. Expressed concerns relating to the safety of VALS
included the risk of aspiration, the potential for prolongation of
ventilation time and the potential for lung derecruitment. Despite
both VALS and in-line PMVs necessitating tracheostomy cuff de-
flation, the aforementioned concerns raised about VALS were not
routinely reported in relation to the use of in-line PMVs for which
there exists evidence regarding both its safety and effectiveness in
Intensive Care.”-3944 Evidence also exists regarding the low in-
cidence of serious adverse events relating to ACV use in ICUs,%
suggesting that perceptions of intervention safety may have some
impact on acceptability.

Barriers and Facilitators

The majority (i.e., eight out of 13) of TDF domains had both bar-
riers and facilitators to the use of VAS methods mapped to them.
“Environmental Context and Resources” was the domain to which
facilitators were most frequently mapped; with access to skilled

inter

staff frequently cited as a facilitator. Conversely, inability to ac-
cess skilled staff was frequently cited as a barrier to VAS use.
“Beliefs about Consequences” was the domain to which the most
barriers were mapped; with mention of concerns relating to the
safety of interventions (predominantly VALS).

Knowledge Translation Interventions to Address Barriers and
Leverage Facilitators

The key TDF domains to which reported barriers and facilitators
were mapped were used to compose a theory-informed KT inter-
vention plan.” In light of the known importance of aligning KT
objectives with evidence-practice gaps,*>70 as well as consider-
ing the relatively lower levels of acceptability among healthcare
professionals regarding VALS, only ACV and in-line PMVs were
chosen as the focus of KT interventions.

The intervention types, modes of delivery and content that
make up the formulated KT plan (see Table 3) were selected based
on guidance provided by Fahim et al’® in their theory-informed
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Table 2. Perceived Facilitators to the use of Ventilator Associated Speech Methods in Critical Care by Domain of the Theoretical
Domains Framework

TDF Domain Number % of Excerpt from Questionnaire Responses by VAS type (Profession, Respondent ID)
of Overall
Meaning Facilitators
Units Meaning
Units
Behavioural 1 0.9% “I think that ongoing consideration of all ventilated traches will help enable it to become a common and
Regulation expected practice.” (ACV) (Physiotherapist, 6)
Beliefs about 1 0.9% “improved communication with the patient. Less frustration on all sides.” (ACV) (Nurse, 4)
Consequences
Environmental 40 34.2% “Access to speech pathology” (ACV, VALS & PMV) (Nurse, 18)
Context &
Resources 2 “tracheostomy champions in DCCM” (VALS & PMV) (Nurse, 29)
“High [sic] more specialist speech pathologists to enable adjunct communication strategies so as not to
request more of already overburdened specialist nursing staff.” (VALS) (Nurse, 56)
“Speech pathologist, clinical support RN.” (PMV) (Nurse, 71)
Goals @ 9 7.7% “General acceptance and support from medical team, nursing staff, other allied health disciplines and
patient/families to prioritise communication.” (ACV) (Speech Pathologist, 59)
“Pt communication” (VALS) (Doctor, 110)
“The ability to communicate with the patient and discuss their medical care and the patient's goals of
care. Patient would be able to provide detailed feedback about pain...etc and would be able to engage in
more services such as psychology, physical therapy...etc” (PMV) (Speech Pathologist, 59)
Intentions 1 0.9% “It requires placement of the Suctionaid tracheostomy tube. We could consider changing to this device in
patients who are expected to need the tracheostomy for moderate or longer periods of time.” (ACV)
(Doctor, 61)
Knowledge 2 29 24.8% “Inservice education of nursing staff” (ACV) (Nurse, 17)
“Education and support from allied health and guidelines know where to find” (ACV) (Nurse, 105)
“Widespread education, promotion of the benefits” (VALS) (Nurse, 36)
“guidelines” (Nurse, 18) and “education” (Nurse, 28) (PMV)
Reinforcement 4 3.4% “Case stories from patients and staff who found it simple, effective and useful” (ACV) (Nurse, 82)
“potential feedback from patients experience after the use in their weaning process will help initiate the
use as a 'normal'.” (VALS) (Nurse, 36)
“I would assume that you would feel a good sense of achievement if you could achieve this and the
patient was able to communicate more effectively.” (VALS) (Speech Pathologist, 59)
Skills @ 23 19.7% “hands on experience with all members of the multidisciplinary team” (ACV) (Nurse, 36)
“Ongoing nurse training, especially safety aspects, troubleshooting and what to do when it goes wrong,
what can go wrong etc.” (ACV) (Nurse, 96)
“2x bedside tutorials from allied health professionals - 1 to demonstrate how, 1 to supervise us
performing it independently and safely” (ACV) (Doctor, 109)
“Availability of better trained personnel, led by experienced Speech Pathology staff might help to make
leak speech more acceptable.” (VALS) (Doctor, 61)
“Bedside tutorials” (PMV) (Doctor, 109)
Social 3 2.6% “Nurses advocating for ACV with the speech pathology team.” (ACV) (Nurse, 96)
Influences
“team involvement” (VALS) (Nurse, 95)
“Confidence through support culture” (PMV) (Nurse, 100)
Social 6 5.1% “ICU medical team approval following daily assessment” (ACV) (Nurse, 50)
Professional
Role & “ICU medical team approval” (VALS & PMV) (Nurse, 50)
Identity 2

Abbreviations: TDF, Theoretical Domains Framework; VAS, Ventilator Associated Speech; ID, identification number; ACV, Above Cuff Voicing; VALS, Ventilator Adjusted Leak Speech; PMV, Passy-

Muir Valve

4 Key Theoretical Domains Framework component to be addressed as part of Ki

Jed lation i
Tr inter

KT workbook. In formulating the KT plan, consideration was also
given to the local context and the details of free text responses re-
ceived relating to the barriers and facilitators to VAS use.4%:70

In the context of current healthcare workforce shortages’* and
driven by recognition that a shortage of resources, particularly
staffing, was reported as a barrier to the successful implementation
of VAS methods; it was deemed necessary to consider only those

KT interventions that did not necessitate a significant increase in
human resources. Consequently, the KT plan detailed in Table 3
was streamlined to include the minimum number of interventions
necessary to address all key TDF domains (as per Fahim et al’0).
The first KT intervention type “Education” focuses on a multi-
faceted education approach, and aims to address the TDF domains
detailed in Table 3.70 It employs multiple modes of education-fo-
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Table 3. Theory-Informed Knowledge Translation Intervention Plan by Domain of the Theoretical Domains Framework

KT TDF Domains KT Intervention Modes of Delivery and Content
Intervention Targeted
Type
Education Knowledge Mode: Interactive educational meetings with electronic access to content made available for those who
cannot attend.
Skills
(Cognitive & Content: Presentation of information regarding the ACV & in-line PMV procedures, and evidence
Interpersonal) relating to safety, effectiveness and the lack of impact on other goals of ICU care (e.g., weaning from
ventilation, mobilisation).
Social /
Professional Mode: Distribution of Educational Materials
Roles

Content: Guidelines, manuals, toolkits and on-line education materials to improve knowledge about the

Beliefs about

importance of effective patient communication and the evidence supporting the safety and effectiveness

Capabilities of ACV & PMV. Distributed material will be linked to the Australian Charter of Healthcare Rights’!
and the National Safety and Quality Health Service (NSQHS) Standards.”? Infographics will be
Goals utilised.”3
Beliefs about
Consequences
Enablement Knowledge Mode: Use of Champions
Skills Content: 1dentify and prepare individuals from all relevant professions to dedicate themselves to
(Cognitive & supporting, marketing and overcoming indifference or resistance related to the use of ACV & in-line
Interpersonal) PMVs.
Skills Mode: Use of a learning collaboratives / communities of practice
(Physical)
Content: Facilitate the formation of groups within each relevant profession that will support the use of
Social / ACV & in-line PMVs via deepening of knowledge and expertise in the area via ongoing interactions.
Professional All relevant professions linked with members of their craft group who have extensive experience in the
Roles use of ACV & in-line PM Vs in the context of the Global Tracheostomy Collaborative. Speech

Pathologists and Physiotherapists will be linked with discipline specific Critical Care Interest Groups.

Environmental
Context and
Resources

Mode: Prepare patients/consumers to be active participants in their care.

Content: Ensure patients are aware of their right to actively engage in decision making regarding their

Social
Influences

care’!; and make available patient information resources that detail VAS methods available during
ventilation via a tracheostomy tube.

Abbreviations: KT, Knowledge Translation; TDF, Theoretical Domains Framework; ACV, Above Cuff Voicing; PMV, Passy-Muir Valve; ICU, Intensive Care Unit; VAS, Ventilator Associated Speech

cussed interventions that will be designed to address each of the
targeted TDF domains; and will include a focus on the evidence
supporting the safety and effectiveness of ACV and in-line PMVs.
The evidence surrounding the effectiveness of multi-faceted edu-
cation interventions in facilitating KT in healthcare settings is gen-
erally positive.”>

The second intervention type “Enablement” targets the TDF
domains detailed in Table 3.7% This intervention type will leverage
champions who support, market and address resistance related to
the use of ACV and in-line PMVs within the ICU. It will also
utilise learning collaboratives and communities of practice within
each relevant profession to deepen expertise and knowledge about
these methods. The Global Tracheostomy Collaborative (GTC), of
which the study centre is a member, is anticipated to be instrumen-
tal in creating, optimising, and sustaining these learning collabora-
tives. The GTC is a global community where a multi-disciplinary
team of healthcare professionals are empowered to learn with a
view to continuously improving the outcomes of patients with tra-
cheostomies. The GTC’s ability to facilitate KT is evidenced by its
previously demonstrated effectiveness in contributing to the swift
implementation of ACV in other centres.2’

In addition, patients who are being ventilated via a tra-
cheostomy will be enabled to actively advocate for use of their
preferred communication method, by ensuring they are aware of
their rights to be involved in decision making regarding their
care’!; and through the provision of education and resources re-
garding available VAS methods.

Tracheostomy: Official Journal of the Global Tracheostomy Collaborative

Limitations

This study had a number of limitations. Participants were a self-
selecting convenience sample drawn from relevant healthcare pro-
fessionals working in Intensive Care. This introduced the risk of
selection bias. In addition, the sample was drawn from a single
Australian centre, thereby potentially limiting the generalisability
of the study’s findings to other similar tertiary referral centres
within Australia.

No published information regarding the psychometric proper-
ties of the TFA questionnaire used in this study exist. This re-
flects the developing nature of the questionnaire, with the ques-
tionnaire’s authors encouraging further work in this area.>’

The order in which VAS methods were presented was not ran-
domised, leading to an order effect evidenced by lower response
rates for the questions relating to VALS and in-line PMVs. These
questions were administered second and third (respectively). The
presentation order did not appear to influence the acceptability re-
sults.

The use of free-text survey responses to collect information re-
lating to the barriers and facilitators of VAS use resulted in the
collection of information with limited depth. Collection of this in-
formation via interview would likely result in collection of more
detailed responses.

This paper is the first to explore the factors that may be impact-
ing on the routine use of VAS methods to facilitate communica-
tion in a vulnerable group of patients who are receiving ventilation
via a tracheostomy.
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CONCLUSION

Above Cuff Voicing (ACV), VALS and in-line PMVs were all
deemed to be acceptable by relevant healthcare professionals
working in Intensive Care. Above Cuff Voicing and in-line PMVs
were deemed to be significantly more acceptable than VALS; with
familiarity and perceptions regarding intervention safety theorised
to impact upon their acceptability. In light of this, future research
should prioritise the investigation of VALS safety, specifically in
critical care contexts.

In Intensive Care settings, multi-disciplinary teams should con-
sider the creation of KT intervention plans tailored to their specific
context. These plans should be designed to address the key do-
mains of the TDF as outlined in this paper. These domains serve
as indicators of the high frequency barriers and facilitators that im-
pact on the consistent adoption and use of VAS methods.
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