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BACKGROUND: The life expectancy of individuals with Duchenne muscular dystrophy has
improved considerably with the use of mechanical ventilation to manage respiratory insuffi-
ciency. The choice between continuous noninvasive ventilation (NIV) and invasive ventilation is
guided both by local logistical considerations and by clinical considerations, but the choice
depends largely on patient preference. It is important to know the effects of ventilatory depend-
ence and the method used (ie, continuous NIV or invasive ventilation) on subjects’ quality of
life. METHODS: This was a cross-sectional prospective survey of 192 subjects with Duchenne
muscular dystrophy using mechanical ventilation in France. Subjects were grouped and com-
pared according to dependence on mechanical ventilation and the ventilation methods used.
RESULTS: Regardless of the mechanical ventilation method, subjects with gastrostomy tubes
reported more frequent emergency consultations for digestive problems (22.5% vs 4.6%, P =
.001). Subjects with invasive ventilation reported more insomnia than those with continuous NIV
(23.8% vs 8.5%, P = .04). The latter reported more ineffective cough than the invasive ventila-
tion group (72.3% vs 49.2%, P = .02). Overall, the subjects in our sample were satisfied with
their medical care, regardless of dependence level or ventilation type. More specifically, 86.1%
of subjects with intermittent NIV and 83.6% of ventilator-dependent subjects were satisfied.
CONCLUSIONS: Continuous and invasive mechanical ventilation did not affect the perception
of quality of life for our subjects with Duchenne muscular dystrophy, apart from more insomnia,
which can be explained by the fact that they required frequent repositioning in bed. Different
pressure-relief mattresses should be tested and compared to prevent the development of pressure
ulcers, which may improve the sleep patterns of these patients. Key words: Duchenne muscular
dystrophy, continuous noninvasive ventilation; invasive ventilation, quality of life; French cross-sec-
tional survey. [Respir Care 2020;65(11):1712-1720. © 2020 Daedalus Enterprises]

Introduction

Duchenne muscular dystrophy mainly affects males,
with an incidence of ~ 0.03% of males at birth.'* Life ex-
pectancy has considerably improved with the use of me-
chanical ventilation to manage respiratory insufficiency.’
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Generally, mechanical ventilation with a noninvasive inter-
face is intermittent and used at night to treat sleep-related
breathing disorders or hypoventilation, which occur mainly
during rapid eye movement sleep.*® Several studies have
reported that the quality of life of subjects with Duchenne
muscular dystrophy with home ventilation is comparable or
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better than that of other subject groups,”® better even than
that observed in the general population.”'® Improvements
in sleep architecture during noninvasive ventilation (NIV)
have also been documented and may contribute to the better
well-being of these patients.''

Progression of the muscular dysfunction results in the
occurrence of diurnal symptoms, notably hypercapnia. In
these cases, NIV must be extended beyond the night to
include a substantial period of daytime ventilator support,
gradually becoming continuous to relieve symptoms and to
maintain acceptable blood gas levels.

In the past, when individuals became dependent on me-
chanical ventilation, tracheostomy was almost invariably
proposed.'? With the improvement of respiratory assistance
technology, including cough assist devices, continuous NIV,
which may require the use of a mouthpiece during the day,
provides an alternative to tracheostomy and is now offered
in the first instance. Toussaint et al'® reported improved re-
spiratory symptom scores and life expectancy of subjects
with Duchenne muscular dystrophy with daytime mouth-
piece ventilation associated with nocturnal nasal ventilation.
This suggests that invasive ventilation should be avoided or
delayed, giving preference to continuous NIV.” Currently,
the decision to perform a tracheostomy is guided by local
logistical considerations and by clinical concerns such as
bulbar dysfunction and the need for tracheal aspiration,
despite systematic cough assistance, and also by subject
preference.'*-'" Studies have reported inconsistent results
concerning the survival rate of people with Duchenne mus-
cular dystrophy, depending on the methods used to treat ven-
tilator dependence (noninvasive or invasive).'>'82!

Finally, because the choice between continuous NIV and
invasive ventilation depends largely on subject preference,
it is important to know the effects of ventilator dependence
and the method used (ie, continuous NIV vs invasive venti-
lation) on patients’ quality of life. A seminal study demon-
strated that people with neuromuscular disorders who had
experienced both techniques tended to prefer noninvasive
methods to tracheostomy.?” However, many of them were
tracheostomized under acute conditions and had no subse-
quent need of it. Moreover, the subjects in that study were
heterogeneous (ie, not exclusively neuromuscular diseases
or Duchenne muscular dystrophy). Furthermore, advances
in technology over the last 10 years have improved the
management of tracheostomized subjects, particularly
regarding speech and swallowing,”**

The main aim of this study was to assess the perceived
benefits and disadvantages of different methods of venti-
lation (NIV vs invasive ventilation) and level of depend-
ence (nocturnal vs dependent). To avoid any impact of
medical opinion on the subjects’ responses, a question-
naire was developed and validated by the French
Muscular Dystrophy Association (AFM-Té¢léthon) and
was sent directly to subjects.
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QUICK LOOK

Current knowledge

The decision to perform tracheostomy is guided by
logistical as well as clinical considerations such as bul-
bar dysfunction, the need for tracheal aspiration despite
systematic cough assistance, and patient preference.
Technological advances have improved the manage-
ment of tracheostomized patients, particularly regard-
ing phonation and swallowing, through specific
ventilator modalities. Because the choice of mechanical
ventilation method depends largely on patient prefer-
ence, it is important to know the effects of the method
of ventilation and ventilator dependence on quality of
life.

What this paper contributes to our knowledge

Invasive mechanical ventilation did not impact the life
perception of subjects with Duchenne muscular dystro-
phy apart from more insomnia, which can be explained
by the need to change their position in bed several
times during the night. Different anti-pressure mat-
tresses should be tested and compared to prevent pres-
sure ulcers and hence improve the sleep of these
individuals.

Methods
Study Design

We conducted a cross-sectional prospective survey
of patients with dystrophinopathies, registered with
the family services department of AFM-TéEléthon in
France between November 2013 and January 2014.
Data were collected by the health department of
OpinionWay, who provided methodological and logis-
tical support. The study protocol was approved by an
association of professionals from AFM-Téléthon and
doctors who specialized in the diagnosis and manage-
ment of these diseases, after ensuring that subject data
remained anonymous. The project was funded by
AFM-T¢léthon.

A steering committee composed of doctors, epidemi-
ologists, and physiotherapists designed and organized
the survey. Two data collection methods were used to
maximize the number of respondents: a paper question-
naire sent to 2,083 people affected by these diseases,
and an online platform was created to collect data
electronically.

Males with Duchenne muscular dystrophy using me-
chanical ventilation (ie, noninvasive or invasive inter-
face) were eligible for this study. Data, collected via a
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Fig. 1. Flow chart of subjects with dystrophinopathy registered in the family services department of AFM-Téléthon, France, between November

2013 and January 2014. DMD = Duchenne muscular dystrophy.

questionnaire about daily activities, included age, socio-
demographic factors, medical and paramedical care, and
perception of quality of life. The questionnaire was com-
pleted by the subject (or by the subject’s family) and
checked by a health-social professional (eg, physical ther-
apist, occupational therapist, education specialist).

Statistical Analysis

Descriptive statistics are presented as figures and per-
centages, or means and standard deviations, with skewed
continuous data summarized as medians and interquartile
ranges. Subjects were grouped according to dependence
on mechanical ventilation (ie, those on intermittent or
continuous ventilation) and to the method used (ie, non-
invasive ventilation [NIV] or invasive ventilation), and
the groups were compared. A Student ¢ test (equal var-
iance) or Welche-Satterthwaite ¢ test (unequal variance)
was used to analyze quantitative variables; a Mantel-
Haenszel chi square test was used to analyze qualitative
variables; and a Fisher exact test was used when the sam-
ple sizes were small (ie, < 5). Statistical significance
was set at 0.05 (2-tailed test). Analyses were performed
with SAS 9.4 for Windows (SAS Institute, Cary, North
Carolina).
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Results

Between 2013 and 2014, 2,083 patients with dystrophin-
opathy were registered with the family services department
of AFM-T¢léthon in France. Of these, 663 (32%) answered
the questionnaire, including 445 (67%) with Duchenne
muscular dystrophy and 218 (33%) with Becker muscular
dystrophy. In the Duchenne muscular dystrophy group, 192
(43%) were ventilated and were therefore included in the
study (Fig. 1).

The questionnaire was completed between 2013 and
2014 by the 192 individuals with Duchenne muscular dys-
trophy (Table 1). There were 110 (57%) subjects who were
ventilator-dependent, 47 (43%) on continuous NIV, and 63
(57%) on invasive ventilation. Forty-eight (25%) subjects
had at least one relative with Duchenne muscular dystro-
phy, including 2 subjects who had both an uncle (ie, level
IIT) and a cousin (ie, level IV) with Duchenne muscular
dystrophy. In this group, 150 subjects (78%) lived at home
(24 did not answer), and more than half were unemployed
(12 did not answer).

Ventilator-dependent subjects reported more swallowing
difficulties (38.2% vs 20.7% P = .01) and more aspiration
problems (40.9% vs 23.2%, P = .01) than those with inter-
mittent NIV, with no significant difference between
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Table 1. Characteristics of Ventilated Subjects With DMD
Age at diagnosis, y 48 =24
Family history*
Level I1 25 (42)
Level III 12 (27)
Level IV 13 (27)
Age,y 26.6 = 8.8
Functional status
Age when lost ability to walk, y 94 *+21
Dependence
Manual wheelchair 503)
Electric wheelchair 119 (62)
Standing devices wheelchair 60 (31)
Others 8(4)
Housing solutions
At home 150 (78)
Health care establishment 503)
Home for handicapped adults 13 (7)
Type of activity
Student 60 (31)
Working or professional training 15 (8)
Without employment 105 (57)

Data are presented as n (%) or mean = SD. N = 192 subjects.
*Family history is cut in function of ascendant; ie, level II = ascendant is a brother or grandfa-
ther; level III = ascendant is an uncle; level IV = ascendant is a cousin.

continuous NIV and invasive ventilation for these parame-
ters (Table 2). Regardless of the mechanical ventilation du-
ration or condition, subjects with gastrostomy tubes
reported more swallowing difficulties than the other groups
(45% vs 27%, P = .031) (Table 3). Although loss of appe-
tite was not influenced by mechanical ventilation duration,
subjects with continuous NIV reported greater loss of appe-
tite than those with invasive ventilation (34.0% vs 12.7%,
P = .01), whereas gastrostomy feeding did not affect appe-
tite in the ventilator-dependent subjects (P = .20).
Gastrostomy tubes were more common among ventilator-
dependent subjects than among those with intermittent
invasive ventilation (30.0% vs 8.5%, P < .001), and among
those with invasive ventilation than among those with con-
tinuous NIV (38.1% vs 19.1%, P = .041). Ventilator-de-
pendent subjects experienced more intestinal bloating than
those with intermittent NIV (60.9% vs 34.1%, P < .001),
with no significant difference between continuous NIV and
invasive ventilation. Regardless of the mechanical ventila-
tion condition, subjects with gastrostomy tubes reported
more frequent emergency consultations for digestive prob-
lems (22.5% vs 4.6%, P = .001).

Ventilator-dependent subjects reported more daytime
sleepiness (12.7% vs 3.7%, P = .042) and insomnia (17.3%
vs 3.7%, P < .01) than those with intermittent NIV.
Insomnia was more frequent in subjects with invasive
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ventilation than those with continuous NIV (23.8% vs
8.5%,
P = .04) (Table 2).

Anxiety and depression concerned 76 (39.6%) and 32
(16.7%) subjects, respectively, although duration of me-
chanical ventilation and tracheostomy did not significantly
affect these parameters (Table 2). In contrast, subjects with
intermittent NIV reported more attention deficit than those
who were ventilator-dependent (17.1% vs 7.3%, P = .042),
whereas the latter reported more pain than those with inter-
mittent NIV (67.6% vs 52.6%, P = .049).

Subjects with intermittent NIV reported more ineffective
cough than those who were ventilator-dependent (75.6% vs
59.1%, P = .02) (Table 2). This problem occurred more
frequently with continuous NIV than invasive ventilation
(72.3% vs 49.2%, P = .02). However, subjects with inva-
sive ventilation reported more bronchial obstructions than
those with continuous NIV (50.8% vs 17.0%, P < .001). A
total of 135 subjects (73.8%) received respiratory therapy
from a physical therapist (Table 3). The forced expiration
technique, associated with endotracheal aspirations, was
used more with invasive ventilation than with continuous
NIV (68.3% vs 45.3%, P = .01), whereas airway clearance
devices, with or without the forced expiration technique,
were used more with continuous NIV than with invasive
ventilation (20.8% vs 7.3%, P = .031). The most widely
used airway clearance devices were pressure-cycled respi-
rators and insufflators/exsufflators (64.7% and 70.6%,
respectively).

Overall, the ventilated subjects in our study were satis-
fied with their medical care, regardless of dependence level
or ventilation type; 86.1% of those with intermittent NIV
and 83.6% of those who were ventilator-dependent
expressed satisfaction (Table 4). Among the latter, 91.5%
with continuous NIV and 77.8% with invasive ventilation
were satisfied. The results regarding perception of social
life difficulty were similar regardless of the level of de-
pendence and type of ventilation. Three dimensions were
evaluated: professional life, leisure/holidays, and family
life. Due to the clinical characteristics of this population,
professional life did not concern 60% of the subjects.
Moreover, we observed that there was no difference
between the dependence level and ventilation type. The
progression of the disease affected the subjects’ leisure/hol-
idays and family life (between 76.6% and 92.3%).

In the subgroup with invasive mechanical ventilation, 29
subjects (46.8%) were tracheostomized during an episode
of acute respiratory failure, while tracheostomy had been
performed for 33 subjects (53.2%). A total of 44 subjects
(70%) received phonation management; 37 (84.1%) used a
phonation valve, 15 (34.1%) used positive expiratory pres-
sure to improve speech, and 7 (15.9%) received voice reha-
bilitation. Finally, there was no significant link between the
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Table 2. Clinical Manifestations of Subjects With DMD
Manifestations Intermittent NIV Ventilator-Dependent P Continuous NIV Invasive Ventilation P
Diagnosis age, y 45*23 49 *+26 NS 5.1 24 48 £2.7 34
Digestive
Aspiration problems 19 (23.2) 45 (40.9) .01 16 (34.0) 29 (46.0) 44
Difficulty swallowing 17 (20.7) 42 (38.2) .01 17 (36.2) 25 (39.7) .65
Loss of appetite 20 (24.4) 24 (21.8) 34 16 (34.0) 8 (12.7) .01
Weight loss 22 (26.8) 27 (24.5) .67 15(31.9) 12 (19.0) 43
Overweight 14 (17.1) 16 (14.5) 22 6 (12.8) 10 (15.9) .29
Intestinal bloating 28 (34.1) 67 (60.9) <.001 24 (51.1) 43 (68.3) .65
Gastroesophageal reflux 12 (14.6) 19 (17.3) .19 5(10.6) 14 (22.2) 28
Difficulty speaking 15 (18.3) 22 (20.0) Sl 6 (12.8) 16 (25.4) 29
Pain 41 (52.6) 71 (67.6) .049 32 (69.6) 39 (66.1) .67
Respiratory
Breathlessness 20 (24.4) 27 (24.5) 38 10 (21.3) 17 (27.0) 54
Ineffective cough 62 (75.6) 65 (59.1) .02 34 (72.3) 31(49.2) .02
Recurrent bronchitis 4 (4.9) 7(6.4) 72 12.1 6(9.5) .35
Recurrent bronchial obstructions 26 (31.7) 40 (36.4) 37 8 (17.0) 32 (50.8) <.001
Sleep 35 (42.7) 54 (49.1) .87 18 (38.3) 36 (57.1) 41
Trouble falling asleep 19 (23.2) 26 (23.6) 47 7(14.9) 19 (3.2) .39
Insomnia 3(3.7) 19 (17.3) <.002 4(8.5) 15 (23.8) .041
Diurnal sleepiness 3(3.7) 14 (12.7) .042 3(6.4) 11 (17.5) 32
Frequent awakenings 26 (31.7) 41 (37.3) 17 13 (27.7) 28 (44.4) .67
Nightmare 5(6.1) 12 (10.9) 28 4(8.5) 8 (12.7) 43
Others 3(3.7) 6 (5.5) .89 2 (4.3) 4(6.3) 34
Neurological and mental
Anxiety 26 (31.7) 50 (45.5) 36 19 (40.4) 31(49.2) .59
Depression 10 (12.2) 22 (20.0) 31 10 (21.3) 12 (19.0) 54
Self-esteem low 20 (24.4) 23 (20.9) 73 14 (29.8) 9(14.3) .76
Social isolation 10 (12.2) 19 (17.3) .59 11(23.4) 8 (12.7) 46
Trritability 14 (17.1) 20 (18.2) 42 9 (19.1) 11 (17.5) .39
Memory problems 3@3.7) 4 (3.6) 33 2(4.3) 2(3.2) .38
Attention deficit 14 (17.1) 8(7.3) .042 4(8.5) 4(6.3) 27
Data are presented as n (%) or mean * SD. N = 192 subjects; Intermittent NIV: n = 82; Ventilator-Dependent: n = 110; Continuous NIV: n = 47; Invasive Ventilation: n = 63. A Student ¢ test (equal

variance) or Welche-Satterthwaite ¢ test (unequal variance) was used to analyze quantitative variables; a Mantel-Haenszel chi square test was used to analyze qualitative variables; a Fisher exact test was
used when the sample sizes were small (< 5). NIV = noninvasive ventilation; NS = not significant.

method of ventilation (noninvasive ventilation vs invasive
ventilation) and speech difficulty (Table 2).

In our sample, 55 subjects (29%) had been hospitalized
for emergency care in the previous 2 y; 19 (34.5%) subjects
had multiple hospitalizations (Figure 2). The most frequent
causes were respiratory problems (67.3%) and digestive
problems (29.1%). We did not observe any link between
the ventilation method or dependence and reasons for emer-
gency hospitalization.

Discussion

Although the prolongation of mechanical ventilation dur-
ing the day was associated with more digestive problems,
pain, insomnia, and daytime somnolence, and tracheostomy
led to complications such as airway obstruction, we did not
observe any influence of mechanical ventilation duration
and method (invasive or noninvasive) on our Duchenne
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muscular dystrophy subjects’ perception of their quality of
life.

Although respiratory therapy was not influenced by ei-
ther duration or condition of mechanical ventilation, we
observed that airway clearance devices were used less fre-
quently by tracheostomized subjects than by others (Table
3). Similarly, tracheostomized subjects reported ineffective
cough less frequently than the other groups (50% vs 75%).
These paradoxical results can probably be explained by the
fact that the subjects with invasive ventilation received en-
dotracheal suctioning/aspiration associated with the forced
expiration technique and did not require considerable expir-
atory effort to obtain effective airway clearance. By con-
trast, we observed that the mechanical cough assistance
technique was used mostly by subjects who were both de-
pendent on mechanical ventilation and used a noninvasive
interface. This highlights the need to improve airway clear-
ance by increasing cough effectiveness in this vulnerable
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Table 3.  Therapeutic Treatments for Subjects With DMD
Interventions Intermittent NIV~ Ventilator-Dependent P Continuous NIV Invasive Ventilation P
Surgical intervention
Gastrostomy 7 (8.5) 33 (30.0) <.001 9(19.1) 24 (38.1) .04
Arthrodesis 59 (71.9) 84 (76.4) .87 36 (76.6) 48 (76.2) .29
Therapy intervention
Respiratory therapy — yes 53 (68.8) 82 (77.4) 74 36 (78.3) 46 (76.7) .52
Frequency of respiratory therapy
Daily 4(8.2) 16 (19.8) .56 8 (22.9) 8 (17.4) .76
2-3 times/week 18 (36.7) 34 (42.0) 14 (40.0) 20 (43.5)
= 1 times/week 7(14.2) 6(7.4) 2(5.7) 4 (8.6)
During bronchial obstructions 20 (40.8) 25(30.9) 11 (31.4) 14 (30.4)
Type of respiratory therapy
Forced expiration technique 24 (45.3) 56 (68.3) .01 22 (61.1) 34 (73.9) 32
Airway clearance device 11 (20.8) 6(7.3) .031 6 (16.7) NA NA
Forced expiration + airway clearance device 27 (50.9) 26 (31.7) .031 11 (30.6) 15 (32.6) 48
Type of airway clearance devices
Manual insufflator NA 1(3.1) NA 1(5.9) NA NA
Pressure-cycled respirator 19 (52.8) 13 (40.6) 32 11 (64.7) 2 (13.3) < .01
Insufflator/exsufflator 16 (44.4) 19 (59.4) 48 12 (70.6) 7 (46.7) 43
Mechanical ventilation 1(2.8) 3(9.4) 52 NA 3(20.0) NA
Intermittent positive-pressure breathing NA 309.4) NA 2 (11.8) 1(6.7) .56

Data are presented as n (%). N = 192 subjects; Intermittent NIV: n = 82; Ventilator-Dependent: n = 110; Continuous NIV: n = 47; Invasive Ventilation: n = 63. A Student ¢ test (equal variance) or
Welche-Satterthwaite ¢ test (unequal variance) was used to analyze quantitative variables; a Mantel-Haenszel chi square test was used to analyze qualitative variables; a Fisher exact test was used when

the sample sizes were small (< 5). NIV = noninvasive ventilation; NA = not applicable.

Table 4. Quality of Life Perception of Subjects With DMD
Life Perception Intermittent NIV Ventilator-Dependent P Continuous NIV Invasive Ventilation P
Medical care perception — satisfied 68 (86.1) 92 (83.6) 92 43 (91.5) 49 (77.8) 34
Social life difficulty perception
Very difficult 6(7.9) 8(7.9) 99 10 (21.3) 14 (22.2) 27
Rather difficult 28 (36.8) 41 (40.6) 33(7.2) 35(55.6)
Low 35 (46.1) 36 (35.6) 4 (8.5) 10 (15.9)
Very low 79.2) 16 (15.8) 73 4(6.3)
Impact of disease and/or evolution
Professional activity — yes* 21 (28.4) 34 (33.7) .38 14 (31.8) 20 (35.1) 31
Leisure and holidays — yes 59 (76.6) 85 (81.0) .68 39 (83.0) 46 (79.3) .59
Family life — yes 66 (83.5) 94 (87.9) .87 42 (91.3) 52 (85.3) 48

Data are presented as n (%). N = 192 subjects; Intermittent NIV: n = 82; Ventilator-Dependent: n = 110; Continuous NIV: n = 47; Invasive Ventilation: n = 63. A Student ¢ test (equal variance) or
Welche-Satterthwaite 7 test (unequal variance) was used to analyze quantitative variables; a Mantel-Haenszel chi square test was used to analyze qualitative variables; a Fisher exact test was used when
the sample sizes were small (< 5). NIV = noninvasive ventilation; NA = not applicable. * Note that 57% of subjects were not employed and therefore experienced no impact in this area.

subpopulation.?® Cough assistance techniques may prevent
respiratory failure due to inability to clear airway secretions
and thus reduce the need for emergency intubation.?” These
devices are generally proposed as early as possible to avoid
the risks induced by ineffective cough.'* Tracheostomy
should be considered when cough augmentation techniques
are ineffective to avoid the risk of acute respiratory failure
due to recurrent chest infections and respiratory insuffi-
ciency secondary to airway secretion stagnation. It is thus
highly recommended that patients and their caregivers

RESPIRATORY CARE ® NOVEMBER 2020 VoL 65 No 11

become familiar with cough assistance techniques during a
period of clinical stability.

Ventilator-dependent subjects reported more swallowing
difficulty and bloating than those with intermittent NIV.
This was probably due to the progression of the disease,
which affects upper airway and digestive muscles.”® This
can cause food to penetrate the vestibule and accumulate as
residue or cause aspiration, leading to lung infections.
Moreover, swallowing difficulties in this population can be
life-threatening.'” Solid food should be avoided, and the
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Fig. 2. Reasons for emergency hospitalization of ventilated subjects with Duchenne muscular dystrophy in the previous 2 y (n = 55 subjects).

intake of fluids encouraged. Interestingly, tracheostomy did
not increase swallowing difficulties and seemed to improve
the appetite of ventilator-dependent subjects. We previ-
ously reported that subjects who required mechanical venti-
lation during the day presented with breathing-swallowing
asynchrony, which could contribute to the inhalation of
food and dyspnea when swallowing; this improved after
tracheostomy.?” We also observed that most of the subjects
using daytime NIV discontinued mechanical ventilation
while eating, making mealtimes long and difficult.”® Some
subjects ate in 2 or 3 stages, resting and reconnecting the
ventilator between stages.’' Ventilator disconnections dur-
ing mealtimes were consistently associated with increases
in transcutaneous carbon dioxide.* It is therefore not sur-
prising that these difficulties may reduce the appetite of
subjects on continuous NIV. To avoid malnutrition, gas-
trostomy should therefore be considered for individuals on
NIV, offering food by mouth only for pleasure.

Duchenne muscular dystrophy subjects who were venti-
lator-dependent, particularly those on invasive ventilation,
reported more pain and poorer sleep quality, with more
insomnia and daytime sleepiness. This can be explained by
the fact that they have to be constantly repositioned at night
to avoid pressure ulcers.” The use of new pressure-relief
mattresses has been reported to reduce tissue damage and
hence improve subjects’ quality of life, particularly those
who are unable to move unaided.**** In this Duchenne
muscular dystrophy population, we also observed a high
level of anxiety, which could affect the quality of sleep,
but this was not affected by continuous ventilation and
tracheostomy.

In contrast to the study performed by Bach,** we did not
observe any significant link between the method of ventila-
tion and speech difficulty. However, most of our subjects,
particularly those who were tracheostomized, received
voice management. Interestingly, new technology enables
patients on invasive ventilation to speak during both inspi-
ration and expiration.”**>** In addition, it has been clearly
demonstrated that vocal intensity depends on subglottic
pressure, and mechanical ventilation increases this pressure
value above what is spontaneously possible.”** Thus,
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mechanical ventilation can improve vocal intensity, what-
ever technique is used.

Communication is a major issue for tracheostomized
individuals who are supported with mechanical ventilation,
and it has a direct impact on their quality of life.** Based
on their specific aerodynamic characteristics, phonation
valves can restore speech for these patients.** In addition,
subject-controlled PEEP enables good respiratory tolerance
and significant speech improvement.”

Bach?? reported that individuals with neuromuscular dis-
orders tended to prefer NIV techniques to tracheostomy.
However, there is a lack of data supporting this finding in
the Duchenne muscular dystrophy population, and the
above-mentioned study included mainly individuals with
sequelae of poliomyelitis and only 2 subjects with Duchenne
muscular dystrophy. In polio survivors, studies suggest that
quality of life is correlated with severity of impairment, ante-
cedents, and health-promoting behaviors,*>>® which is not
the case in Duchenne muscular dystrophy.® Our results con-
firm this observation because all of the subjects in our study
perceived similar difficulties with their social life, whatever
the level of dependence and type of ventilation.

Most of our subjects were satisfied with their medical
care, regardless of the level of dependence and type of
mechanical ventilation. However, they reported that the
progression of the disease had affected their professional
life, leisure/holidays, and family life. A recent study
reported that individuals with Duchenne muscular dystro-
phy had poor quality of life, related both to their physical
condition and to social life.>” A valuable rehabilitation goal
for subjects with Duchenne muscular dystrophy is to encour-
age participation in social activities. One way of improving
quality of life could be to improve arm function with a func-
tional arm exoskeleton.”®** A happier and more hopeful life
can be promoted by increasing social support and improving
the knowledge of professionals and families.*’

Limitations of the Study

The questionnaire we used provided information about
how subjects with Duchenne muscular dystrophy perceive
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their quality of life. However, its results cannot be general-
ized to all subjects with Duchenne muscular dystrophy
because the questions are not standardized and therefore
cannot be reproduced.

Conclusions

Continuous and invasive mechanical ventilation did not
impact our Duchenne muscular dystrophy subjects’ percep-
tion of their quality of life, apart from more insomnia,
which can be explained by the fact that they need constant
repositioning in bed. The use of different anti-pressure mat-
tresses should be tested and compared to prevent pressure
ulcers and thus improve the sleep of these individuals.

Management of speech difficulties is very important for
these individuals and can improve their quality of life and
social inclusion. This is an important factor to consider
when subjects have to decide whether to have a tracheos-
tomy due to problems with noninvasive mechanical ventila-
tion. The feedback from ventilator-dependent individuals
with Duchenne muscular dystrophy who have previously
made this choice or experienced either invasive ventilation
or NIV techniques could be useful for younger people with
Duchenne muscular dystrophy.
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