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Objectives/Hypothesis: To determine how above cuff vocalization (ACV) is implemented in clinical practice, to identify
what evidence exists on the effectiveness and safety of ACV, and to evaluate the acceptability of ACV.

Study Design: Systematic review.
Methods: A literature search was conducted in eight databases (MEDLINE, Embase, AMED, CINAHL, Cochrane Library,

PsycINFO, Scopus, and Web of Science) in May 2019 and updated in June 2020. Two reviewers independently screened,
selected, and extracted data. Study quality was appraised using the Joanna Briggs Institute Critical Appraisal Tools and a narra-
tive synthesis was conducted. Systematic review registration number: CRD42019133942.

Results: The searches identified 1327 records. The 13 eligible studies included four case studies, three case series, four
observational studies without a control group, one quasi-experimental study, and one randomized controlled trial. Study qual-
ity was low, with most studies having high risk of bias. There was a high level of heterogeneity in study design and outcome
measures used. Detailed information on ACV application and dose-delivered was lacking in 12 studies. Positive effects were
reported for communication (n = 7), swallowing (n = 4), cough response (n = 2), and quality-of-life (n = 2), but with inconsis-
tent use of objective outcome measures. There is limited quantitative or qualitative evidence for acceptability. Adverse events
and complications were reported in nine studies, and four highlighted the importance of involving an experienced speech and
language therapist.

Conclusions: There is limited evidence for the acceptability, effectiveness, safety, or optimal implementation of ACV. The
evidence is insufficient to provide recommendations regarding optimal intervention delivery. Future research should ensure
detailed recording of ACV delivery and utilize a core outcome set.
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INTRODUCTION
Patients with a tracheostomy in intensive care often

have their tracheostomy cuff inflated for extended periods
of time. This impedes airflow through the larynx which
results in desensitization of the upper airway1,2 and pre-
vents patients from speaking, which can lead to high
levels of frustration.3,4 Reduced oropharyngeal sensory
input can lead to reduced swallowing frequency5 and diffi-
culties swallowing.6 Additionally, patients are unable to
protect their airway from aspiration.7 This inability
to eat, drink, or speak results in reduced quality of life
(QoL) for patients with a tracheostomy.8,9

One solution to restore laryngopharyngeal airflow is
above cuff vocalization (ACV). This technique was intro-
duced in the mid-1960s10 and is referred to as “talking
tracheostomy,”11,12 “speaking tracheostomy,”13,14 and
“external subglottic air flow.”5 This review will use the
term ACV to refer to the intervention.

ACV involves applying a continuous or intermittent
flow of air via the subglottic port of a tracheostomy tube.
This air passes through the larynx allowing vocalization,
and can re-establish oropharyngeal and laryngeal sensa-
tion. It offers potential benefits for communication,
swallowing, and QoL, but there are potential complica-
tions. A recent systematic review evaluated communica-
tion interventions in patients receiving mechanical
ventilation,15 including some ACV research, and a scoping
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review studied the safety and effectiveness of ACV for
speech.16 There were various strengths and limitations of
the scoping review including: focusing solely on speech, a
wide inclusion criteria and inclusion of conference abstracts
(resulting in double-counting of the randomized controlled
trial [RCT] data), lack of registered protocol, limited
searching (resulting in the omission of one key study17),
and restricted risk of bias (RoB) assessment. The focus on
speech allowed detailed reporting of speech outcomes and
barriers. However, incorporating all relevant outcomes is
essential to judge the clinical utility of ACV.

There has been no systematic evaluation of the qual-
ity of evidence for ACV use, effectiveness, and acceptabil-
ity for both communication and swallowing, despite its
increasing use worldwide. This systematic review aimed
to identify methods of ACV implementation, current evi-
dence on the efficacy, effectiveness and safety of ACV,
and the acceptability of ACV to patients and healthcare
professionals.

METHODS
A protocol was developed and prospectively registered with

the International Prospective Register of Systematic Reviews
(PROSPERO) (registration number: CRD42019133942). This sys-
tematic review is reported in accordance with the Preferred
Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) reporting guidelines.

Study Eligibility Criteria
The eligibility criteria for this review were designed

according to the Population Intervention Comparators Outcomes
Study (PICOS) framework. The population included adult
patients (≥18 years old) with a tracheostomy with an inflated cuff
for any period of time during the day. The intervention was the
application of an external airflow, via the tracheostomy sub-
glottic port. Studies without comparators were included. A range
of outcome measures were included: swallowing function, com-
munication function, safety, acceptability (patients and
healthcare professionals), incidence of pneumonia, time to
decannulation, intensive care unit (ICU), and hospital length of
stay (LoS), QoL, costs, and cost-benefits. Both qualitative and
quantitative study types in any setting were included ranging
from RCTs, nonrandomized, observational studies, and those
evaluating the intervention or intervention acceptability. Peer-
reviewed publications in English were included, with no restric-
tions to publication year.

Search Strategy
In May 2019 the following databases were searched: Ovid

MEDLINE(R), Embase, AMED, CINAHL, Cochrane Central Reg-
ister of Controlled Trials, PsycINFO, Scopus, and Web of Science
Core Collection (Clarivate). We also searched the Prospero data-
base, the trials registries ClinicalTrials.gov (U.S. NIH), and the
International Clinical Trials Registry Platform (ICTRP-WHO) to
identify any unpublished studies. In June 2020, the searches
were re-run on all databases except the ICTRP-WHO which was
closed to external users secondary to COVID-19. The search
strategy was developed by project team members and peer-
reviewed by an information specialist (Supporting Information,
File S1). Further relevant studies were sought by citation
searching of the included studies.

Study Screening and Selection
Retrieved studies were independently screened by two

reviewers to identify studies that met the a priori inclusion
criteria. Any disagreement was resolved through discussion
between the two reviewers and, when necessary, with the wider
review team. The reason for exclusion was documented.

Data Extraction
Data extraction forms were formulated a priori and piloted

to refine the forms and ensure inter-rater consistency. Two
reviewers independently extracted data for all eligible studies.
Any discrepancies between the completed extraction forms were
identified and discussed. Differences were resolved through dis-
cussion between the two reviewers and, where necessary, with
the wider review team.

RoB Assessment
The Joanna Briggs Institute (JBI) recommendations for levels

of evidence18,19 were used to rate each study. RoB was assessed for
each study independently by the two reviewers using JBI Critical
Appraisal checklists.20 The following JBI Critical Appraisal check-
lists were used: case reports, case series, quasi-experimental studies,
and RCTs (https://jbi.global/critical-appraisal-tools). This included
assessment of (where applicable): reporting bias, internal validity,
external validity, measurement bias, selection bias, power, attrition
bias, confounding bias, performance bias, and detection bias. There
is no scoring system for these checklists. No studies were excluded
from analysis on the basis of the RoB outcomes. Any discrepancies
in RoB analysis of were resolved through discussion and a consen-
sus decision was made.

Data Analysis and Synthesis
A narrative synthesis approach was used. This comprised

four stages, as per the guidelines produced by the Economic and
Social Research Council21: preliminary synthesis of findings,
exploration of relationships in the data, development of theory of
mechanism of intervention and who the intervention works for,
and assessment of the robustness of the synthesis. A meta-
analysis was not possible due to the variability of the study
design and outcome measures.

RESULTS

Search Results
Database searches identified 3277 records. After

duplicate removal there were 1128 records. One study was
identified after the searches were completed. Citation
searches did not identify any additional records. Following
the search update in June 2020, a further 99 records were
identified and reviewed. In total, 1228 records were
reviewed. A PRISMA flow diagram22 illustrates the selec-
tion process (Fig. 1). The final review was conducted on
13 studies from the USA,12,13,23–26 the UK,17,27–29 Japan,14

Denmark,5 and Italy30 published between 1983 and 2019.

Study Characteristics
The study characteristics are outlined in Supporting

Information, File S2. The PICOS are summarized in
Table 1.
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Patient cohort. The studies were conducted pre-
dominantly in the ICU, although a few recruited patients
from other wards. ACV was used with a wide variety of
patients with diagnoses including: burns, respiratory,
spinal cord injury, haematology, neurological (including
neurosurgery), general/thoracic/cardiac/cardiothoracic
surgery, progressive immune disorders, oncology, renal,
hematology, genetic conditions, and out-of-hospital car-
diac arrest. A total of 143 patients were included in this
review, with a median sample size of 10 and an age
range of 19–83.

Intervention delivery. Most studies did not report
the time ACV commenced post-tracheostomy insertion.
Of those that did, timing varied from 30 hours to
107 days post-tracheostomy insertion. Of those that
stated an earliest time post-tracheostomy that the

intervention would commence, this ranged from
48 hours12 to 72 hours.28,29

Outcome measures. The outcome measures varied
greatly between studies and included: presence or
absence of aspiration on fiberoptic endoscopic evaluation
of swallowing,14 aspirated material from the subglottic
port,14 abnormality to tracheal or laryngeal mucosa,14

stomal complications or airflow line kinking,25 the Func-
tional Oral Intake Scale,5 subglottic volume of
secretions,5 the Secretion Severity Rating Scale,29 the
Penetration Aspiration Scale,29 number of swallows,29

number of coughs,29 the Airway Protection Scale,29 time
to audible voice production,13,24 voice intensity in decibels
sound pressure level (dB SPL),13,24 voice therapy outcome
measure,28,29 GRBAS (Grade, Roughness, Breathiness,
Asthenia, Strain) scale,29 subjective assessment of speech
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(n = 1129 + 99 = 1228) 

Additional records identified which were 
published after the search was completed 

(n = 1) 

Records excluded 
(n =1085 + 99 = 1184) 

Not relating to ACV 

Studies included in quantitative 
synthesis (meta-analysis) 

(n = 0) 

Studies included in qualitative 
synthesis 
(n = 13) 

Full-text articles assessed for 
eligibility 
(n = 44) 

Abstracts screened 
(n = 1228) 

Full-text articles excluded 
(n = 31) 

Records identified 
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searching June 2020

(n = 3484) 

Book review (n = 1) 
Conference abstract (n = 3) 

Letter to editor (n = 4) 
Insufficient detail (n = 3) 

Not using ACV as intervention 
(n = 14) 

Patient <18 years old (n = 2) 
Unable to access full text (n = 4) 

Fig. 1. PRISMA flow diagram. [Color figure can be viewed in the online issue, which is available at www.laryngoscope.com.]
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intelligibility/voice,13,23,24,26,28,29 the speech intelligibility
test,12 the ICU Functional Communication Scale,29 QoL
in mechanically ventilated patients,12 voice-related
QoL,12 satisfaction rating,12 independence rating,12 ICU
LoS,12 and hospital LoS.12 The only outcome measure uti-
lized by more than two studies was the subjective assess-
ment of speech intelligibility or voice quality.

All studies were unclear about data capturing time
points, including repetition or reassessment, except for
two studies which specified timings and captured out-
come measures consistently. The follow-up periods for
both were short: 150 minutes5 and 5 days.12

Study Quality
The JBI levels of evidence were generally very low, 4.d to

2.d, with one Level 1.e RCT.18,19 All studies had amoderate to
high level of bias, with RoB inmultiple domains formost stud-
ies (Table 2). Bias was observed in the following domains:
reporting bias (5/13 studies), internal validity (7/7 studies),
external validity (5/7), measurement bias (6/9), selection bias
(4/9), power (6/7), attrition bias (2/7), confounding bias (2/9),
performance bias (1/9), and detection bias (4/9).

Study Results
The results of the individual studies along with rec-

ommendations made for the use of ACV are outlined in
Supporting Information, File S3.

Acceptability. Six of the 13 studies described ACV
acceptability for patients or staff. Signs of acceptability for
patients included: ability to use the intervention with ease
and independence, satisfaction with the intervention, lack
of frustration with the intervention, ability to communi-
cate with staff, family and visitors, effective and meaning-
ful communication, intelligibility of speech, sustained
ability to communicate, reduced anxiety, ability to express
basic needs and emotions, comfort, adequate voice inten-
sity, and minimal adverse events or symptoms. Pandian
et al. reported patient satisfaction levels, 41% stated they
were somewhat or very satisfied with ACV, and 23%
reported they were somewhat or very dissatisfied.12 Addi-
tionally, they reported 74% of participants were able to use
ACV with some level of independence.12 Signs of accept-
ability for staff included: cooperation of the patient.28

Adverse events and complications. Nine studies
reported adverse events or complications. Various
adverse events were reported in the literature including
subcutaneous emphysema of the neck and face in two
patients,17,30 and dilation of the trachea in one patient.27

Complications and side-effects reported included: granu-
lation and pressure necrosis at the stomal site with
Communi-Trach I® in 40% of patients,25 air trapping in
two patients,26,28 discomfort13,23 in 11% of patients in one
study,29 aerophagia resulting in burping/abdominal dis-
tension in one patient,28 excessive oral secretions in 10%
of patients,29 stomal air leak in three patients,26,29 gag-
ging in 2% of patients,29 nausea in 1% of patients,29 and
hoarse and strained voice quality in two patients.26

Communication. Seven studies reported positive
effects on communication including: voice intensity being

greater than ambient room noise in 45%–100% of
patients at flows from 5 L/min to 15 L/min,13,24 ability to
produce an intelligible whisper or speech in 50%–80% of
patients,23,28,29 more effective communication,28 more
meaningful communication,26 improved ability to commu-
nicate basic needs and discomfort,26 ability to participate
in short conversation,26 reduction in the need to repeat to
be understood,12 improvements to the voice therapy out-
come measure in 60%–80% of patients,28,29 and improve-
ments to the ICU Functional Communication Scale in
60% of patients.29 Some studies also reported difficulties
with ACV including: difficulty producing intelligible
speech at lower flows,13 inability to produce voice with
laryngeal pathology in 10% of patients,13 inability of
100% of patients with neuromuscular disease to produce
intelligible speech,23 delay to intelligible speech from 2.1
to 5.6 days on average and need for training from a
speech and language therapist (SLT).13,24 Optimal voice
intensity and speech intelligibility were found to be
between 10 and 15 L/min for the Communi-Trach I®24

and the Portex “Talk”® tracheostomy tube.13 The mean
flow rate for optimal voicing with the Portex Blue Line
Ultra SuctionAid (BLUSA) was reported by one study as
4.7 (�1.3) L/min.12

Swallowing. Positive benefits for swallowing were
reported by four studies including subjective reports, such
as elimination of aspirated food or drink particles in the sub-
glottic port,14 swallowing improving more quickly than
expected,28 stimulation of swallowing,28 and improved
laryngeal sensation.28 Quantitative measures included:
increase in spontaneous swallowing frequency with an aver-
age increase of 1.5–2 swallows per minute,5,29 reduction in
subglottic secretion volume from a mean of 3.10 � 0.31 mL
to 0.50 � 0.30 mL,5 and improvements in the Secretion
Severity Rating Scale in 50% of patients by 0.5 (scale of 0 to
3).29 ACV had no effect on the Penetration-Aspiration
Scale.29

Airway protection. Two studies reported positive
effects on cough,28,29 with subjective statements of cough
being stimulated,28 and an increase in the number of spon-
taneous coughs per minute of 0.5 in 50% of patients.29

ACV had no effect on the Airway Protection Scale.29

Quality of life. Pandian et al. subjectively stated
that QoL was improved.26 The RCT reported greater
improvements in the Voice-Related QoL Score with ACV
(26.59 � 16.81 to 42.50 � 17.69 versus 26.67 � 16.72 to
32.26 � 24.90; P = .001) and greater improvements in the
QoL in mechanically ventilated patients (data not pro-
vided) P = .04, when excluding 10 patients in the control
group who received Passy Muir Valve for speech.12

Length of stay. One study examined the impact of
ACV on LoS and found that both ICU and hospital LoS
were greater in the ACV group (49 days ICU; 60 days hos-
pital) than the control group (29 days ICU; 35 days hospi-
tal).12 They suggested this was due to severity of illness;
however, there was no significant difference between the
sequential organ failure assessment scores presented.

Mechanism of action. It is hypothesized that ACV
enables vocal fold vibration to facilitate voicing,28 and
that to successfully produce speech, functioning vocal
folds and articulators are required.23 Pandian et al.
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stated that the restoration of vocalization facilitated
improved QoL.12 It was hypothesized that delay in voice
production or inability to produce voice is caused by poor
vocal fold adduction due to laryngeal pathology,13,24 pro-
longed vocal fold abduction and disuse,13,24 prolonged
endotracheal intubation,13 or poor ventilator-phonatory
timing with phonation attempts occurring during the
inspiratory cycle.13 Leder and Traquina hypothesized
that tracheostomy tubes with multiple openings for sub-
glottic airflow will increase patient comfort and reduce
the airflow needed.13 Various mechanisms of action for
improving swallow function were suggested, including
increasing subglottic airway pressure which facilitates
glottal closure during swallowing,5,14 stimulation of sub-
glottic mucosa and the superior laryngeal nerve facilitat-
ing vocal fold closure,5 stimulation of laryngeal
mechanoreceptors regulating swallowing function,5

increase in afferent neural activity,29 re-sensitization of
the larynx,28,29 improving swallowing strength,28 improv-
ing airway protection,28 and providing airflow to eject
secretions from the trachea and larynx.29

Recommendations for ACV delivery. Several stud-
ies made suggestions regarding the earliest that ACV should
commence post-tracheostomy insertion, with one stating
48 hours17 and two stating 72 hours,28,29 with the caveat
that it could be started earlier if the stomal site is adequately
healed.29 Recommendations for airflow delivery included
using intermittent airflow wherever possible,27 avoiding pro-
longed use of nonhumidified air,14,26,28 using minimal air-
flows to prevent laryngeal drying or hyperadduction of the
vocal folds,26,28 switching off airflow and/or unblocking the
thumb when not speaking to reduce aerophagia,26 and label-
ing the pilot balloon and subglottic port to prevent mis-
connection of the airflow.26 The only contraindication
suggested was upper airway obstruction.26,28 Criteria for
suitable patients for ACV included: not suitable for cuff
deflation,26 awake and attempting to communicate,26,28 ade-
quate speech and language function,26 intact laryngeal
function,28 and established tracheostomy stoma.26 Kothari
et al. suggested that there is benefit in using ACV in
patients with severe subglottic aspiration.5 Gordan stated
that ACV should be avoided in patients with neuromuscular
disease, as there are no speech benefits.23

Two studies asserted that daily rehabilitation with an
SLT is required for patients to synchronize vocalization with
the airflow and the ventilator cycle, and to avoid or resolve
negative side-effects, such as hoarse or strained vocal qual-
ity.13,24 Pandian et al. stated that some patients need vocal
fold exercises to reduce vocal fold spasms or laryngeal spastic-
ity and to prevent air trapping.26 They also advocated for edu-
cation and training for communication partners.26 McGrath
et al. emphasized that an experiencedmulti-disciplinary team
and trained SLTs should supervise ACV to minimize compli-
cations.28 Two studies suggested the use of nasendoscopy to
exclude laryngeal pathology in patients unable to vocalize
with ACV.13,26

DISCUSSION
We conducted a comprehensive systematic literature

search and a narrative synthesis to evaluate the evidence

for the use of ACV in tracheostomized patients. We have
determined that there is large variation in ACV imple-
mentation and a lack of evidence for how it should be
implemented in clinical practice. There was limited,
low-quality, and potentially biased evidence to show the
efficacy or effectiveness of ACV for the various outcome
measures in question, including communication,
swallowing, airway protection, QoL, LoS, and acceptabil-
ity. For other outcomes, such as incidence of pneumonia,
time to decannulation, intervention costs, and costs-bene-
fits, there was no published evidence. This review demon-
strated that there are reported safety issues with ACV,
with both adverse events and minor complications
described. The extent of these safety issues is unclear.

The 13 studies included were a mixture of case
reports, case series, observational, quasi-experimental,
and one RCT. Levels of evidence were low and there was
a high RoB in more than two domains for every study.
Additionally, sample sizes were low with one study hav-
ing 50 participants and all others having ≤20. Different
effects of ACV were examined in different studies includ-
ing: adverse effects (n = 4), communication (n = 4),
swallowing (n = 2), communication and swallowing
(n = 2), QoL and communication (n = 1). The studies can
be split into two cohorts. The first, published pre-1996,
used tracheostomy tubes specially designed for the
application of an airflow to facilitate speech: the Portex
Vocalaid, the Portex “Talk” Tracheostomy, the Communi-
Trach I®, and the Pitt-speaking cuffed tracheostomy.
Notably, the subglottic port of tracheostomy tubes was
originally created for the purpose of speech and was first
reported in 1967.10 It was not until 1977 that these sub-
glottic tubes were modified to enable the removal of aspi-
rated secretions.31 The second cohort, published from
1996 onwards, used tubes with the subglottic port
designed for the removal of secretions: the Portex BLUSA
and the Argyle Aspiraid.

Summary of Evidence
Both cohorts of studies evaluated ACV in a wide

range of diagnoses. Some studies advised against use in
certain populations, such as people with neurological con-
ditions23 or people unable to communicate or cooperate.28

However, these recommendations appear to be attribut-
able to a lack of observed benefits for communication,
whereas other studies have demonstrated swallowing
benefits even in patients with reduced consciousness.5

In contrast to the findings of the scoping review,
which reported “…detailed descriptions of the ACV tech-
nique which was regarded as very similar…” that “…adds
to the replicability of ACV both in research and clinical
settings…,”16 this systematic review found considerable
variability in ACV delivery. The first cohort of studies
tended to use higher flows of ≤15 L/min, whereas the sec-
ond cohort of studies used ≤6 L/min. There was variability
in whether humidified oxygen, nonhumidified oxygen, or
medical air was used. Airflow was mostly applied inter-
mittently using a thumb-port, but some studies used a
continuous airflow. Several studies mentioned concerns
regarding potential for laryngo-tracheal mucosal drying.
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However, no studies reported any symptoms or signs of
this post-ACV.

Intervention delivery information was incomplete for
all studies. Only one study provided information about
planned frequency and dosage of the intervention (up to
15 minutes every 2 hours) and dose delivered.29 There
was limited information on the interval between tracheos-
tomy insertion and intervention commencement. There
was marked variation in outcome measures used,
supporting the findings of a recent systematic review
which explored use of outcome measures for communica-
tion in mechanically ventilated individuals.15 Subjective
judgment of speech intelligibility was the only consistent
measure used, but how this was performed was unclear
for most studies.

All studies that outlined who performed the initial
assessment of the intervention used either an SLT12,13,24–

26,28,29 or an occupational therapist, as per local guide-
lines.5 Four studies specified that SLT input for ACV
introduction is essential to maximize effectiveness and
minimize complications.13,24,26,28

Only one study explored patient satisfaction with
ACV. Fewer than half reported satisfaction. A single
study examined patient-reported complications, finding
that <30% had complications. Patient or staff acceptabil-
ity was reported descriptively and focused predominantly
on communication, ability to use ACV and comfort. No
studies explored acceptability or satisfaction from a dys-
phagia perspective. Various studies reported adverse
events and complications from the serious, such as subcu-
taneous emphysema and tracheal dilation, to the mild,
for example, stomal air leak and discomfort.

All studies exploring effects on communication
(n = 7) or swallowing (n = 4) reported either qualitative
or quantitative benefits for patients. Although two stud-
ies reported positive effects on cough sensitivity with
increased spontaneous initiation of cough, there was no
evidence of improved cough effectiveness or airway pro-
tection. Patients’ QoL was reported to improve in one
study using two QoL measures; only one of these mea-
sures demonstrated improvements with the entire sam-
ple. The other measure found improvements in the
intervention group only when almost half the control
group was excluded, leading to a RoB and reduced study
power. The finding of increased ICU and hospital LoS
with ACV is difficult to interpret in light of different pro-
tocols applied to the intervention and control arms (40%
of the control group, but not of the intervention group,
underwent cuff deflation trials).

Hypotheses for the mechanism of action were
advanced by several studies, but none were mechanistic
studies. The studies proposed that airflow elicits vocal
fold vibration to facilitate vocalization, and that
swallowing benefits are a result of increased subglottic
pressures or increased laryngopharyngeal stimulation.

Facilitators and Barriers to Implementation
of ACV

The studies reviewed suggested various factors facil-
itating effective use of ACV, including involvement of

SLT in ACV assessment and introduction with patients,
appropriate patient identification, waiting 48–72 hours
post-tracheostomy insertion before commencing ACV to
minimize risk of subcutaneous emphysema, and optimiz-
ing airflow delivery. Potential barriers to implementation
may include: lack of access to SLT, inadequate training of
staff in the appropriate use of ACV, lack of clear evidence
for optimal timing and delivery of ACV, and lack of access
to nasendoscopy to identify laryngeal pathology and ver-
ify safety.

Strengths and Limitations
This review synthesized the key evidence for ACV and

included a variety of qualitative and quantitative data. The
strengths of this review include the use of a systematic
approach and registered protocol reducing RoB. Data
extraction and RoB analysis were carried out independently
by two reviewers, improving reliability and accuracy of our
findings. Sample sizes, the levels of evidence, and the qual-
ity of evidence was all low. A meta-analysis was not possi-
ble due to the heterogeneity of the studies. All studies
lacked detail of the prescribed and delivered intervention,
contributing to a lack of clarity regarding optimal timings,
airflow type, airflow limits, frequency, and duration of ACV.

Implications for Clinicians and Researchers
This review reveals serious potential complications if

ACV is delivered too early,17 the tube is in the incorrect
position,30 or is carried out incorrectly or with inadequate
training.27 Misapplication of the intervention or inade-
quate support for the patient can lead to adverse events
or the development of complications, such as strained
vocal quality. The findings suggest cautious implementa-
tion of ACV in patients with a tracheostomy, taking into
account the limited and low quality evidence available.
The research findings suggest that SLTs, or other voice
specialists, should be involved in the assessment and
introduction of ACV to minimize laryngeal complications.
We suggest that the development of guidelines, compe-
tencies, and education packages is essential to ensure
staff have the appropriate skills to assess or deliver ACV.
Given the limited and low quality of evidence available, it
is not possible to make specific recommendations regard-
ing the intervention delivery.

The evidence suggests that there are potential bene-
fits from ACV for swallowing, communication, cough, and
QoL; however, there are still many unanswered ques-
tions. It is important that future studies ensure a
detailed description of ACV prescription and delivery to
enable replicability and evaluation of optimal interven-
tion delivery. The development of a core outcome set to
include QoL, communication, swallowing, and airway pro-
tection would help to ensure that research is comparable.

When comparing this systematic review with the
recent scoping review which studied the safety and effec-
tiveness of ACV for speech,16 various similarities and dif-
ferences are noted. While this systematic review had a
broader scope, it had a narrower inclusion criteria which
excluded conference abstracts, studies with patients
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<18 years old, studies using other interventions in addi-
tion to ACV or not providing clear data. This resulted in
the inclusion of fewer studies than the scoping review. As
a result of conducting RoB assessment on each study, this
systematic review reported low quality of evidence overall
for ACV. In contrast, the scoping review which conducted
RoB assessment on three outcome measures, reported
moderate quality of evidence for communication, low
quality of evidence for QoL and complications, and very
low quality for adverse events.16

CONCLUSION
This is the first systematic review of ACV evaluating

the evidence for acceptability and effectiveness for all identi-
fied potential benefits. The data require cautious interpreta-
tion because of the small sample sizes and methodological
issues. Current evidence is insufficient for the provision of
recommendations for optimal intervention delivery. There is
a need for more, higher quality, and larger studies. Future
research could benefit from a core outcome set and the accu-
rate recording of prescribed and delivered intervention.
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