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BACKGROUND: Early mobilization is part of the rehabilitation process for critically ill patients
and is currently considered a means of preventing ICU-acquired muscle deterioration and wors-
ening of physical function. We sought to determine whether the use of speaking valves in trache-
ostomized patients would improve their mobility. We evaluated the changes in mobility perfor-
mance with the use of speaking valves in tracheostomized subjects. METHODS: We performed a
cohort study of a series of subjects who were tracheostomized and were being weaned from me-
chanical ventilation between April 2016 and May 2018. The subjects were those able to tolerate a
speaking valve for a minimum of 30 min. Demographic data, comorbidities, cause of ICU admission,
days in the ICU, duration of mechanical ventilation before tracheostomy, and days free from
mechanical ventilation before tracheostomy were collected. Mobility status was evaluated using
daily measurements of the Perme Intensive Care Unit Mobility Score. RESULTS: During the study
period, 63 patients were tracheostomized. Patients with deficiencies in language (n � 2) or cognitive
deficits (n � 36) and patients in exclusive palliative care (n � 7) were excluded. Eighteen subjects
were enrolled in the study. The mean age of the subjects was 64.6 � 14.2 y (55.5% were male), and
the most common reason for ICU admission was pneumonia (n � 7; 38.8%). Perme scores increased
from 11.3 (interquartile range 10.1–12.0) on the day before initiation of the speaking valve to 18.2
(IQR 16.2–20.1) immediately after the initiation of a speaking valve (P < .01). These changes were
maintained during all periods of speaking valve use. CONCLUSIONS: The use of speaking valves
in tracheostomized subjects improved mobility. Key words: speaking valves; tracheostomy; mechan-
ical ventilation; early mobilization. [Respir Care 2020;65(2):144–149. © 2020 Daedalus Enterprises]

Introduction

Early mobilization is part of the rehabilitation process
for critically ill patients and is currently considered a means
of preventing ICU-acquired muscle weakness and deteri-
oration of physical function.1,2 Only a few days of critical

illness can lead to significant loss of lean body mass de-
spite optimal nutrition, causing profound weakness (catab-
olism), recurrent nosocomial infections (immunosuppres-
sion), poor wound healing, and recurrence of infections.3,4

Mobilization has been associated with decreased duration
of mechanical ventilation.2,4-6 Observational studies and
small randomized clinical trials have shown that early mo-
bilization (ie, starting within 72 h of ICU admission) is an
important and feasible strategy to prevent ICU-acquired
weakness, with improved functional outcomes at hospital
discharge, increased ventilator-free days, and reduction in
the duration of delirium.7,8 However, recent systematic
reviews have not demonstrated this significant effect on
functional recovery or quality of life.2,9

A speaking valve is a one-way valve that blocks air flow
from exhalation in a tracheostomized patient and redirects
it through to the upper airway to enable functional use of
the glottis.10 The valve is designed to be inserted in align-
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ment with the ventilator or in T-tubing and requires the
tracheostomy cuff to be deflated to allow air to bypass the
tracheostomy cannula and be exhaled through the lar-
ynx.11,12 Speaking valves have the potential to improve

SEE THE RELATED EDITORIAL ON PAGE 269

respiratory mechanics13 and improve the quality of life of
mechanically ventilated tracheostomized patients by en-
abling verbal communication and improving swallow-
ing.13-16 However, the impact of speaking valves on the
mobility of ICU patients remains unclear. Thus, we sought
to evaluate the changes in mobility performance with the
use of speaking valves in tracheostomized subjects.

Methods

This cohort study took place in a medical-surgical ICU
(31 beds) at Moinhos de Vento Hospital, a private hospital
in southern Brazil. Consecutive patients who were trache-
ostomized and weaned from mechanical ventilation be-
tween April 2016 and May 2018 were considered for in-
clusion in the study if they were able to tolerate a speaking
valve (PMV-N007, Passy-Muir, Irvine, California) for a
minimum of 30 min, as jointly assessed by a speech pa-
thologist and a respiratory therapist. Patients were excluded
if they had significant language or cognitive deficits or
were in exclusive palliative care.

Data and Instruments Collected

Demographic data, comorbidities, cause of ICU admis-
sion, ICU length of stay, duration of mechanical ventila-
tion before tracheostomy, and days free from mechanical
ventilation after tracheostomy were collected. Mobility sta-
tus was evaluated by daily measurements of the Perme
Intensive Care Unit Mobility Score,17,18 an instrument that
objectively measures the mobility of ICU patients, starting
with the ability to follow commands and culminating in
the distance walked in 2 min. The instrument is scored
from 0 to 32 and includes 15 items grouped into 7 cate-
gories: mental status, potential mobility barriers, functional
strength, bed mobility, transfers, gait (with or without as-
sistive devices), and endurance. A high score indicates
high mobility, whereas a lower scores indicates low mo-
bility and a greater need for assistance.

Motor rehabilitation is standardized in our ICU in a
progressive multistep program that begins with 15 passive
range-of-motion exercises, with each limb joint exercised
once every weekday by physiotherapists to comatose or
sedated patients, followed by passive or active exercises
and then fully active muscle exercises, transfer to the edge
of the bed or to a chair, standing, and walking. Respiratory

physiotherapy is also standardized in our ICU. In each
session, mechanically ventilated patients receive compres-
sion and manual vibration maneuvers during 5 min on each
side of the thorax, with the subject positioned in the right and
left lateral decubitus positions. After the intervention, auscul-
tation and verification of the ventilator waveforms occurs to
certify the absence of secretion in the patients, followed by
manual hyperinflation with a manual resuscitator. The pro-
cedure is finalized with suctioning of the orotracheal tube
5 min after the procedure is completed.

Following human ethics approval by the Institutional
Review Board, we conducted this prospective observa-
tional study using speaking valves in tracheostomized sub-
jects. The use of speaking valves is part of the daily prac-
tice of the ICU; therefore, a waiver was granted. The study
was conducted in accordance with the ethical standards
established in the 1964 Declaration of Helsinki.

Statistical Analysis

Continuous variables were expressed as mean � SD, and
categorical variables were expressed as absolute (and rela-
tive) frequencies. Perme scores were presented as median
(interquartile range) according to group/time and analyzed
with generalized linear mixed models considering the indi-
vidual dependence into the time and group. The level of sig-
nificance was set at P � .05. All statistical analyses were con-
ducted using Stata 12.0 (StataCorp, College Station, Texas).

Results

During the study period, 63 patients were tracheos-
tomized. Patients with language (n � 2) or cognitive
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Current knowledge

A speaking valve is a one-way valve that blocks expi-
ration through the tracheostomy tube, redirecting air
flow through the upper airway to enable functional use
of the glottis in tracheostomized patients. These valves
have the potential to improve respiratory mechanics as
well as the quality of life for tracheostomized and me-
chanically ventilated patients by enabling verbal com-
munication and improving swallowing.

What this paper contributes to our knowledge

Early mobilization is part of the rehabilitation process for
critically ill patients and is currently considered a means
of preventing ICU-acquired muscle deterioration and wors-
ening of physical function. Speaking valves placed in tra-
cheostomized subjects immediately after the cessation of
mechanical ventilation improved mobility.

SPEAKING VALVES AND MOBILITY

RESPIRATORY CARE • FEBRUARY 2020 VOL 65 NO 2 145



(n � 36) deficits, or who were undergoing exclusive
palliative care (n � 7) were excluded; 18 subjects were
enrolled in the study. The mean age of the subjects in the
study was 64.6 � 14.2 y (55.5% were male), and the most
common reason for ICU admission was pneumonia (n � 7;
38.8%) (Table 1).

Figure 1 shows the improvement in subjects’ mobility
immediately after the introduction of a speaking valve.
The median Perme score 7 d before speaking valve use
was 11.3 (interquartile range 10.1–12.0), and the median
Perme score 1 day after introduction of the valve was
18.2 (interquartile range 16.2–20.1) (P � .01). In eval-
uating the categories of the subjects’ Perme scores,

changes in “transfer category” scores (ie, characterized
by “sit to stand,” “static standing balance once standing
position is established,” and “transfer from bed to chair
OR chair to bed”) were largely responsible for increased
mobility (Table 2).

Discussion

The major finding of this study was that the use of
speaking valves in tracheostomized subjects immediately
after cessation of mechanical ventilation improved their
mobility as measured by the Perme scale.

Table 1. Characteristics of Subjects

Subjects Gender
Age,

y
Cause of Mechanical

Ventilation
Charson Comorbidity

Index
Duration of Mechanical Ventilation

Before Tracheostomy, d
Ventilator-Free Days
Post-Tracheostomy, d

ICU Length of
Stay, d

Subject 1 Female 72 COPD exacerbation 4 12 6 22
Subject 2 Female 80 Pneumonia 3 11 5 20
Subject 3 Female 67 Abdominal sepsis 4 10 6 25
Subject 4 Male 58 Urinary sepsis 2 13 7 32
Subject 5 Female 66 Trauma 1 5 4 16
Subject 6 Male 68 Abdominal sepsis 5 8 10 28
Subject 7 Male 79 COPD exacerbation 5 12 9 27
Subject 8 Male 80 Pneumonia 6 11 9 26
Subject 9 Male 85 Pneumonia 5 13 7 33
Subject 10 Female 80 Pneumonia 5 10 6 24
Subject 11 Female 81 COPD exacerbation 4 15 7 31
Subject 12 Male 48 ARDS 2 7 5 19
Subject 13 Male 37 Gravis myasthenia 5 6 12 24
Subject 14 Female 55 Abdominal sepsis 5 9 10 29
Subject 15 Female 50 Pneumonia 5 9 9 30
Subject 16 Male 49 Trauma 1 6 4 18
Subject 17 Male 55 Pneumonia 3 7 6 22
Subject 18 Male 61 Pneumonia 3 8 5 24
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Fig. 1. Evolution of Perme scores during the period before speaking valve introduction (T) and after speaking valve introduction
(SV). Error bars indicate the most extreme data point (no more than 2.0 � IQR). * P � .01 compared with (T) period. † P � .01
compared with (SV) period. IQR � interquartile range.
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The use of speaking valves is now routine practice and has
become increasingly common with very sick tracheostomized
patients.19,20 Tracheostomized patients have communication
difficulties, which is a major source of frustration for them
while ventilated in the ICU. This has reportedly led to social
withdrawal, reduced motivation to participate in care, depres-
sion, poor sleep, and increased anxiety and stress levels.15,20,21

Patients have reported a sense of renewed autonomy and
freedom from social isolation when able to speak again. In
addition, patients’ ability to speak makes it easier for the ICU
team to care for them.21 However, the use of a speaking valve
requires cuff deflation, which creates a leak in the ventilatory
system. This is thought to cause lung decruitment, which can
reduce end-expiratory lung volumes and lead to alveolar col-
lapse and atelectasis. This can prolong ventilator use and thus
the duration of ICU care.14 However, others have disputed
this risk.22

A number of investigators have suggested that speak-
ing valves should be used only with patients who are
awake, responsive, and attempting to communi-
cate.15,19,20 Such patients must be able to exhale around
the tracheostomy tube and through the upper airway, be
able to tolerate cuff deflation, and be medically stable.
Tracheostomized patients first recover their mobility,
then their ability to swallow, and finally their ability to
speak.16 To our knowledge, this is the first study to
evaluate the relationship between speaking valves and
mobility in mechanically ventilated ICU subjects. When
a patient attempts to move, the Valsalva maneuver is
generated; the one-way speaking valve allows recruit-
ment of abdominal muscles and increases intra-abdom-
inal pressure while blocking expiratory flow, simulating
glottis closure.23 This substantially improves the quality
of movement requiring the contraction of abdominal
muscles, such as bed mobility, transfers, and walking
(all Perme scale domains). Thus, speaking valve use can
facilitate early mobilization, a practice associated with
shortened periods of mechanical ventilation and func-
tional improvement in patients in the ICU.5,24

The primary limitation of our study is its nonrandom-
ized design; we did not have a control group for com-
parison. Second, the Perme scale has not been validated
for tracheostomized subjects. The strength of our find-
ings comes mainly from the novelty of the investiga-
tion. To our knowledge, the relationship between mo-
bility and speaking valve use has not yet been evaluated.

Conclusions

Speaking valves have the potential to improve respira-
tory mechanics as well as the quality of life for tracheos-
tomized and mechanically ventilated patients by enabling
verbal communication and improving swallowing. Besides
that, when started soon after the cessation of mechanical

ventilation in tracheostomized subjects, a speaking valve
can improve their capacity for mobility.
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