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ABSTRACT: Introduction: Slowly progressive, genetic neuro-
muscular diseases (gNMDs) often lead to important motor defi-
ciencies and functional limitations. The Quality of Life in
Genetic Neuromuscular Disease Questionnaire (QoL-gNMD) is
a new health-related quality-of-life questionnaire developed for
these patients. The purpose of the present study was to vali-
date the French version of the QoL-gNMD and to calibrate its
measurement system. Methods: Both the QoL-gNMD and a val-
idated generic questionnaire (WHOQOL-BREF) were adminis-
tered to patients. Validation was performed using item response
theory. The partial credit model (Rasch) was used to calibrate
each domain. Results: Three hundred fifteen adult patients
were included. All 3 domains showed adequate psychometric
properties (internal consistency: person separation index
>0.77; repeatability: test–retest intraclass correlation coefficient
>0.75, scalability coefficient >0.38) and fitted the partial credit
model. The QoL-gNMD also demonstrated adequate concurrent
validity with the WHOQOL-BREF. Discussion: The QoL-gNMD
showed adequate psychometric properties and can be used in
clinical settings. Although not anchor-based, the minimum
detectable change tables help in interpreting score change.
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Slowly progressive neuromuscular diseases (NMDs),
such as muscular dystrophies, myopathies or spinal
muscular atrophies, involve a progressive loss of
motor functions, resulting in a variety of outcomes
ranging from mild muscle weakness to highly

debilitating conditions. The age of onset varies
greatly from the prenatal period to late adulthood.
Therapeutic options are often limited and the long-
term preservation of health-related quality of life
(HRQL) is often the main focus of medical care. It
is therefore particularly important to have HRQL
assessment in these patients.1

HRQL measures are valuable tools to assess
subjective perception of the disease, its progres-
sion, and the benefit yielded from rehabilitation or
pharmacological treatments. Idler et al. showed
that, when compared with classic objective clinical
measures, these subjective measures could even be
better predictors of mortality and, to a lesser
extent, of functional limitations.2 Public organiza-
tions (e.g., the European Medicines Agency and
the Food and Drugs Administration) encourage or
may even require developers of new health inter-
ventions to include HRQL assessments in their
randomized clinical trials.3,4

So far, HRQL in NMD has been assessed using
either generic or specific questionnaires.5,6 Generic
questionnaires lack the exploration of specific
aspects of life often impaired by NMD, while they
may include aspects of life that are irrelevant to
patients with NMD. There are currently 3 adult
NMD-specific HRQL questionnaires: the Quality of
Life Profile Questionnaire, which has never under-
gone a quantitative validation study7,8; the Individual-
ized Neuromuscular Quality of Life Questionnaire9;
and the Neuromuscular Disease Impact Profile.10 The
latter 2 were developed using only classical test theory.
These questionnaires do not therefore meet the cur-
rent best methodological standards.11,12 Moreover,
they were developed using diseases that are either
acquired or encompass major sensory alterations,
which lead to very different disease evolution patterns.
In the case of myotonic dystrophy type 1, there is a
specific patient-reported health questionnaire, the
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Myotonic Dystrophy Health Index,13 but it has not
been validated for other NMDs.

Only questionnaires developed using advanced
psychometric methods, derived from item response
theory (IRT), including Rasch models, generate mea-
sures on an interval scale (i.e., a unit of measure-
ment can be associated). Only this interval scale
property14 demonstrates that, for a given scale, when
there are more than 2 measures, it is legitimate to
compare the scale intervals between the measures.
This is crucial, because, in clinical settings, a scale is
commonly used by interpreting differences across
many patients or variations across several time-
points. Another asset of IRT is that missing answers
do not prevent the estimation of latent traits. This is
why such a method is recommended in the current
COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN).12

On the basis of these findings, the French Mus-
cular Dystrophy Association (AFM-T�el�ethon) initiat-
ed the construction of a new HRQL questionnaire
for adult patients with genetic NMDs (gNMDs),
designed to meet the IRT assumptions. This ques-
tionnaire was initially named the QoL-NMD and lat-
er renamed the QoL-gNMD (to emphasize that it
applies only to genetic diseases). In an initial quali-
tative study,15 patients with gNMDs were questioned
and audio-recorded using the focus group meth-
od.16 The resulting verbatim reports were presented
using the framework of the International Classifica-
tion of Functioning, Disability and Health model,17

These results enabled a group of experts (patients
and specialists) to first construct a pool of items.
The pool of items was then reduced using the Del-
phi method,18 and finally by a pilot study enabling
the removal of grossly malfunctioning items (e.g.,
floor effect). This yielded a pool of 64 items, small
enough to be conveniently administered to patients.

This qualitative work was pursued with an explor-
atory quantitative study, enabling construction of the
QoL-gNMD.19 In this exploratory sample, each
domain had good psychometric properties and met
the IRT assumptions. This scale was translated into
English with transcultural adaptation by 2 experts in
questionnaire development, including a native
English linguist. Both the French and English versions
of the QoL-gNMD are freely available from the corre-
sponding author. The QoL-gNMD psychometric prop-
erties remained to be validated in both languages.

The objective of the present study was 2-fold: to
validate the QoL-gNMD on a confirmatory sample
of French patients and to calibrate its measure-
ment system.

METHODS

Participants. The QoL-gNMD and the short version of
the generic World Health Organization Quality of Life

questionnaire (WHOQOL-BREF)20 were administered to
patients recruited in 9 NMD referral centers (Angers,
Cr�eteil, Garches, Lille, Nancy, Nantes, Nice, Paris Institute
of Myology, and Reims). Patients completed the question-
naires between January 2011 and January 2015. The Reims
institutional review board approved the ethical aspects of
the study. All patients gave written consent. Data collection
was authorized by the French personal-data protection
agency.

The QoL-gNMD is structured in 3 domains (Impact of
Physical Symptoms, Self-Perception, and Activities and
Social Participation) and includes 26 items with 2–4
response options. The WHOQOL-BREF is structured in 4
domains (Physical Health, Psychological, Social Relation-
ships, and Environment) and includes 26 items with 5
response options. Both questionnaires include 2 general
items that do not play a role in the domain measure calcu-
lation. These items are meant to familiarize patients with
the instrument before they begin the real assessment. They
may also be used as a rough but fast global assessment of
HRQL change that needs to be specified further by domain
measures.

Eligible patients had a genetic neuromuscular disease,
confirmed by the appropriate diagnostic method (laborato-
ry results or indisputable clinical findings and paraclinical
tests). The disease was a pure or predominant motor defi-
ciency and was not associated with any symmetrical sensory
deficiency or autoimmune disease. Patients were at least 18
years old, and were excluded if they could not read or
speak fluently. No minimum school-grade level was
required.

The ability of patients to perform activities of daily liv-
ing was evaluated using the simplified Barthel index. This
scale assesses feeding, bathing, grooming, dressing, bowel
control, bladder control, toileting, chair transfer, ambula-
tion, and stair climbing. Its measures range from 0 (very
dependent) to 20 (independent).21 Additional data, includ-
ing age when symptoms first appeared, walking status, and
potential use of mechanical ventilation device, were also
collected.

Statistical Analyses. First, we validated the psychometric
properties on a confirmatory sample of patients. Second,
each domain was calibrated using an IRT model on all
patients.

Reliability. IRT assumptions (unidimensionality, local
independence, and monotonicity) were assessed using a
non-parametric IRT model22,23 (criterion scalability coeffi-
cient H > 0.3). Unidimensionality was reassessed using a
parallel analysis on a principal component analysis.

Internal consistency was assessed using the person sepa-
ration index (PSI),24 which is comparable to Cronbach’s a
(criterion PSI >0.7). Test–retest reliability was assessed by
the intraclass correlation coefficient (criterion ICC > 0.6)
between 2 time-spaced administrations of the questionnaire.
The time lapse was 1 month 6 7 days.

Validity. Associations between the QoL-gNMD and the
WHOQOL-BREF were assessed using the Spearman correla-
tion. The WHOQOL-BREF was not considered as a “gold
standard,” but rather as a point of comparison. Strong to
moderate correlations (>0.4) were expected between each
QoL-gNMD domain and the Physical Health domain in the
WHOQOL-BREF as well as between the Self-Perception
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domain in the QoL-gNMD and the Psychological domain in
the WHOQOL-BREF. Weak correlations (<0.4) were
expected between all other domains when comparing the
QoL-gNMD and the WHOQOL-BREF.

IRT Calibration. In each domain, the measurement system
is designed so that a higher measure represents a better quali-
ty of life. The rating metric of the QoL-gNMD was calibrated
using the partial credit model (PCM).25 To assess model fit,
we computed a chi-square–based fit test (a risk 5 5%).

To have a metric more appealing for the future users,
all measures were rescaled to what is termed a T metric,
with the mean set at 50 and standard deviation at 10. We
estimated minimum detectable changes to determine which
measure changes are above measurement errors and could
thus reflect a change of patient’s status over time.26

We investigated the presence of differential item func-
tioning across genders, age groups, and walking status. Dif-
ferential item functioning across generations was assessed
by comparing 2 age groups. The cut-off age was the closest
5-by-5 number around the median age. To be considered as
relevant, differential item functioning levels are to be
higher than the minimal clinically important difference.27

In the absence of a clinical effect size, salience was defined
as higher than the median standard error of measurement
for each domain, as described by Choi et al.28

Statistical analyses were performed using R program-
ming language (R Foundation for Statistical Computing,
Vienna, Austria).28–31

RESULTS

Participants. A total of 315 patients were recruited.
Patients’ characteristics are presented in Table 1.
The majority of the patients were men. Diagnoses
included various gNMDs, among which the most
frequent were myotonic dystrophy type 1, faciosca-
pulohumeral and limb-girdle muscular dystrophies,
spinal muscular atrophies, and dystrophinopathies.
There were small numbers of patients with congeni-
tal myopathies (4 nemaline, 3 centronuclear, 2
fiber-type disproportion, 1 multiminicore, 1 central
core, and 4 unspecified), congenital muscular dys-
trophies (7 Ullrich, 1 Fukuyama-type, and 2 unspec-
ified), muscular dystrophies (4 Emery–Dreifuss, 2
oculopharyngeal, and 2 unspecified laminopathies),
glycogen-storage diseases (6 Pompe disease and 1
Cori–Forbes disease), and 9 other gNMDs (3
unspecified VCP mutations, 3 mitochondrial myopa-
thies, 1 myofibrillar myopathy, 1 congenital myas-
thenic syndrome, and 1 unspecified myopathy).
The majority of the patients were ambulatory.
According to the simplified Barthel index, almost
one third of the patients were independent for
basic activities of daily living, whereas around one
quarter had to rely substantially on a third party,
with an index <10. One fifth of the patients used
non-invasive mechanical ventilation and 4% were
dependent on invasive mechanical ventilation.
Almost all patients reached at least high school
(95%), but only 42% had been to a college or a
university. Approximately half the patients were

single (51%), 36% were married, and 14% were liv-
ing with a partner but not married.

The validation of psychometric properties was
performed on a subsample of 156 patients. The
PCM parameters were estimated on 315 patients.

Impact of Physical Symptoms. Table 2 shows that 5
of 7 items in this domain had sufficient scalability
coefficients. The items assessing micturition disor-
ders and sleep quality had insufficient scalability
coefficients. Despite these items, the domain had
acceptable scalability and internal consistency. The
parallel analysis led to the retaining of a single factor
(see Fig. S1 in Supplementary Material, available
online). There was excellent test–retest reliability
(ICC > 0.75).

There was no significant misfit on the PCM as
detected by the chi-square–based fit test. Difficulty
thresholds (Fig. 1, and Table S1 in Supplementary
Material online) associated with items assessing the
most basic body functions (micturition disorders,
concentration deficit, and memory impairments)

Table 1. Clinical evaluation of patients.

Characteristics Value

Number of patients 315
Male [n (%)] 182 (57.8)
Age (years)

Median 42.8
25th–75th percentile 32–53
Range 18-80

Diagnosis [n (%)]
Myotonic dystrophy type 1 88 (27.9)
Facioscapulohumeral muscular dystrophy 54 (17.1)
Limb-girdle muscular dystrophies 41 (13.0)
Spinal muscular atrophies 35 (11.1)
Becker muscular dystrophy 32 (10,2)
Duchenne muscular dystrophy 16 (5,1)
Congenital myopathies 15 (4.8)
Congenital muscular dystrophies 10 (3.2)
Muscular dystrophies 8 (2.5)
Glycogen storage diseases 7 (2.2)
Other neuromuscular diseases 9 (2.9)

Simplified Barthel index [n (%)]
0–4 21 (6.7)
5–9 56 (17.8)
10–14 47 (14.9)
15–19 94 (29.8)
20 93 (29.5)
Omitted 4 (1.3)

Reported age when symptoms first appeared (years)
Median 16
25th–75th percentile 6–30
Range 0–69

Walking status [n (%)]
Came to consultation walking 185 (58.7)
Did not come to consultation walking 128 (40.6)
Omitted 2 (0.6)

Mechanical ventilation [n (%)]
None 238 (75.6)
Non-invasive 64 (20.3)
Invasive 13 (4.1)
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were all below the mean latent trait value, indicat-
ing that these items were informative only among
patients with major physical symptoms. The item
assessing sleep quality and items assessing more
active body functions (muscle fatigue on waking,
muscle fatigue caused by activities, and pain during
activities) were informative for all types of patients.

With 63% of the area under the domain char-
acteristic curve below the mean latent trait value,
the domain was more informative for patients with
marked physical symptoms. We calculated that the
minimum detectable change for the domain was
between 11.57 and 16.76 on the T metric (see
Table S2 in Supplementary Material online).

Self-Perception. Table 2 shows that all 8 items had
sufficient scalability coefficients. The domain had
good scalability and internal consistency (H > 0.40,
PSI > 0.80). The parallel analysis led to the retaining
of a single factor (see Fig. S1 in Supplementary Mate-
rial online). There was excellent test–retest reliability.

There was no significant misfit on the PCM as
detected by the chi-squared–based fit test. Difficulty
thresholds (Fig. 1, and Table S1 in Supplementary
Material online) associated with the item assessing
love life were all below the mean latent trait value,

indicating that this item was informative only
among patients with low self-perception. Two diffi-
culty thresholds for this item were close and disor-
dered, indicating that keeping the 2 responses “very
often” and “often” may be pointless. All the other
items were informative for all types of patients.

With 53% of the area under the domain char-
acteristic curve below the mean latent trait value,
the Self-Perception domain was comparably infor-
mative for all patients. We calculated that the mini-
mum detectable change for the domain was
between 10.60 and 15.56 on the T metric (see
Table S3 in Supplementary Material online).

Activities and Social Participation. Table 2 shows
that 8 of 9 items had sufficient scalability coeffi-
cients. The item assessing anxiety about going out
alone had an insufficient scalability coefficient.
Despite this, the domain had good scalability and
internal consistency. The parallel analysis led to
the retaining of a single factor (see Fig. S1 in Sup-
plementary Material online). There was excellent
test–retest reliability.

There was no significant misfit on the PCM
detected by the chi-square–based fit test. Difficulty
thresholds (Fig. 1, and Table S1 in Supplementary

Table 2. Psychometric properties

Domain Item
Item scalability

coefficient
Domain psychometric

properties

1. Impact of Physical
Symptoms

Muscle fatigue on waking 0.442 6 0.049 Scale scalability coefficient:
0.38 6 0.04Muscle fatigue caused by

activities
0.414 6 0.050

Sleep quality 0.261 6 0.070
Pain during activities 0.446 6 0.049 PSI 5 0.77 (N 5 154)
Micturition disorders 0.228 6 0.080
Concentration deficit 0.405 6 0.055 Test–retest reliability: ICC 5 0.75

(N 5 107)Memory impairments 0.385 6 0.047
2. Self-Perception Anxiety 0.449 6 0.050 Scale scalability coefficient:

0.40 6 0.04Morale 0.507 6 0.044
Irritability 0.331 6 0.059

Prospect of increasing involve-
ment of persons close

0.380 6 0.060 PSI 5 0.81 (N 5 146)

Plans for the future 0.439 6 0.054
Life control 0.361 6 0.045

Perception of the way other peo-
ple see them

0.338 6 0.050 Test–retest reliability ICC 5 0.79
(N 5 99)

Love life 0.376 6 0.054
3. Activities and Social

Participation
Anxiety about going out alone 0.288 6 0.061 Scale scalability coefficient:

0.41 6 0.04Difficulty to move at home 0.444 6 0.054
Difficulty getting around in other

people’s homes
0.485 6 0.045

Anxiety to move alone 0.461 6 0.047 PSI 5 0.85 (N 5 151)
Risk of falling 0.392 6 0.049

Lack of access to toilets 0.446 6 0.051
Restriction in social life outside

the home
0.403 6 0.050 Test–retest reliability ICC 5 0.80

(N 5 105)
Sensitivity to cold 0.381 6 0.052

Participation in family life 0.444 6 0.052

Psychometric properties were assessed on a sample of 156 patients. PSI, person separation index. ICC, intraclass correlation; N, number of patients for
the analysis (if less than 156).
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Material online) associated with the item assessing
the lack of access to toilets were all below the mean
latent trait value, indicating that this item was infor-
mative only among patients with major restrictions
in activities and social participation. All the other
items were informative for all types of patients.

With 63% of the area under the domain char-
acteristic curve below the mean latent trait value,
the domain was more informative for patients with
a major reduction in activities and social participa-
tion. We calculated that the minimum detectable
change for the domain was between 9.20 and
15.69 on the T metric (see Table S4 in Supplemen-
tary Material online).

Differential Item Functioning. We did not find any
items with salient differential item functioning
when comparing age groups (18–44 and 45–80
years), gender, and walking status.

Converting Sum Scores into IRT-Calibrated

Measures. A conversion table (Table 3) enables
easy translation of sum scores into IRT-calibrated
measures. The IRT-calibrated measures can be
interpreted as T scores with a mean set at 50 and a
standard deviation set at 10. The conversion table
applies only when all items in the domain have
been answered.

Comparison with a Generic Questionnaire. All 3
domains of the QoL-gNMD were fairly well rank-
correlated with the Physical Health domain on the
WHOQOL-BREF (Impact of Physical Symptoms:
0.72; Self-Perception: 0.64; Activities and Social

Participation: 0.56). The rank correlation between
the Self-Perception domain on the QoL-gNMD
and the Psychological domain on the WHOQOL-
BREF was fair (0.52). There was a low rank correla-
tion between the Activities and Social Participation
domain on the QoL-gNMD and the Social Rela-
tionship domain on the WHOQOL-BREF (0.32).

DISCUSSION

The QoL-gNMD is a new adult gNMD-specific
HRQL questionnaire that was validated using an
IRT model of the Rasch family. From a clinician’s
perspective, the QoL-gNMD possesses a number of
valuable qualities. First, with only 26 items, it is
short and meets the “reasonable time” require-
ment of being able to be administered during a
medical visit or a rehabilitation session. Second, it
possesses only 3 domains, providing a profile of 3
measures, which can be easily used in clinical prac-
tice to summarize a patient HRQL condition.
Third, it meets IRT assumptions and thus gener-
ates measures on interval scales. Last, it is specific
to a relatively homogeneous subfamily of diseases
that all progress slowly.

From a researcher’s perspective, it is possible to
compute IRT values from a large data set, using a
dedicated software application that we developed
using Shiny (RStudio, Inc., Boston, Massachusetts).
This application automatically computes domain
latent trait values from an appropriately formatted
data file (available on request). In the presence of
missing values, this application should be

−5 −4 −3 −2 −1 0 1 2 3 4 5

Micturition disorders 1 2

Concentration deficit 
disorder

1 2 3 4

Memory impairments 1 2 3 4

Muscle fatigue caused 
by activities

1 2 3 4

Muscle fatigue at 
wake up

1 2 3 4

Sleep quality 1 2 3 4

Pain during activities 1 2 3

Impact 
of Physical 
Symptoms

−5 −4 −3 −2 −1 0 1 2 3 4 5

Life control 1 2 3 4

Love life 1 2 3 4

Morale 1 2 3 4

Irritability 1 2 3 4

Anxiety 1 2 3 4

Perception of the way 
other people see them

1 2 3 4

Plans for the future 1 2 3 4
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involvement of persons 
close

1 2 3 4

Self−Perception

−5 −4 −3 −2 −1 0 1 2 3 4 5

Participation in family 
life

1 2 3 4

Difficulty to move at 
home

1 2 3 4

Lack of access to toilets 1 2 3 4

Difficulty getting around 
in other people’s homes

1 2 3 4

Anxiety to move alone 1 2 3 4

Risk of falling 1 2 3 4

Anxiety about going 
out alone

1 2 3 4

Restriction in social life 
outside the home

1 2 3 4

Sensitivity to cold 1 2 3 4

Activities 
and Social 
Participation

FIGURE 1. Probability of endorsement of each response. The latent trait is scaled on a theta metric with a mean set at 0 and standard

deviation at 1.
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systematically used in place of the conversion table
provided.

Our results show that the QoL-gNMD has over-
all good psychometric properties. The low scalabili-
ty of the item assessing micturition disorders was
expected, because it had already shown barely suf-
ficient scalability in the exploratory analysis. It had
been retained because it is considered as clinically
important by experts. The low scalabilities of the
items assessing sleep quality and anxiety about
going out alone were unexpected but did not
much alter the overall psychometric properties of
their respective domains. A PCM fitted the data
convincingly and enabled each domain to be cali-
brated. The minimum detectable change tables
provide a clinically useful means of interpreting
change for individual patients. These tables can
help clinicians and investigators identify differ-
ences for individual patients that are large enough
to reflect what a patient may recognize as a status
change and motivate a modification of care.32

Each domain of the QoL-gNMD was substantial-
ly correlated with the Physical Health domain of
the WHOQOL-BREF. There was a moderate corre-
lation between the Self-Perception domain on the
QoL-gNMD and Psychological domain on the

WHOQOL-BREF, and a weak correlation between
the domains of Activities and Social Participation
on the QoL-gNMD and Social Relationship on the
WHOQOL-BREF. Thus, despite the additional
patients, comparisons between the QoL-gNMD and
the WHOQOL-BREF led to very similar results to
those obtained in our previous study.19 This con-
firms that overall psychological well-being and
social life are not necessarily determined by the
disease severity.

An IRT model with item-specific discrimination
parameters33,34 could have been used to improve
the model fit. Discrimination parameters enable
the strength of the relation between the items and
the latent trait being measured to vary across
items. This possibility was disregarded, however,
because, from a practical viewpoint, using a “non-
Rasch” IRT model implies having multiple latent
trait values associated with each domain measure.
This is a serious drawback for use in clinical set-
tings, because the estimation of the latent trait val-
ues cannot be performed easily by clinicians, and
requires onsite available software. Moreover,
because we had a fairly small sample (<500), esti-
mating a complex model is not
recommended.35,36

Table 3. Conversion table

Sum

Impact of
Physical

Symptoms 95% CI Self-Perception 95% CI

Activities and
Social

Participation 95% CI

0 24.01 13.63–34.38 23.50 12.70–34.31 24.21 13.85–34.56
1 26.89 17.33–36.44 26.62 16.63–36.61 26.88 17.40–36.35
2 29.38 20.39–38.37 29.31 19.97–38.66 29.14 20.34–37.95
3 31.63 23.02–40.23 31.70 22.86–40.53 31.13 22.85–39.41
4 33.72 25.36–42.08 33.84 25.42–42.27 32.90 25.03–40.77
5 35.71 27.49–43.94 35.82 27.71–43.93 34.51 26.97–42.05
6 37.67 29.50–45.84 37.66 29.79–45.52 36.00 28.73–43.27
7 39.61 31.43–47.79 39.40 31.71–47.09 37.40 30.34–44.46
8 41.58 33.32–49.84 41.08 33.51–48.66 38.72 31.84–45.60
9 43.59 35.20–51.98 42.72 35.21–50.23 39.98 33.24–46.73
10 45.68 37.11–54.25 44.35 36.85–51.84 41.20 34.56–47.85
11 47.87 39.08–56.67 45.98 38.45–53.50 42.39 35.82–48.96
12 50.20 41.12–59.28 47.62 40.04–55.21 43.56 37.03–50.08
13 52.68 43.27–62.10 49.31 41.62–56.99 44.71 38.21–51.22
14 55.37 45.57–65.17 51.04 43.24–58.84 45.86 39.35–52.38
15 58.29 48.04–68.53 52.83 44.88–60.77 47.03 40.47–53.58
16 61.50 50.73–72.27 54.69 46.58–62.79 48.21 41.58–54.83
17 65.08 53.66–76.50 56.62 48.34–64.90 49.42 42.69–56.14
18 69.15 56.88–81.42 58.65 50.17–67.13 50.67 43.81–57.53
19 — — 60.78 52.07–69.50 51.99 44.94–59.03
20 — — 63.05 54.05–72.05 53.38 46.11–60.65
21 — — 65.48 56.12–74.83 54.87 47.31–62.44
22 — — 68.13 58.31–77.94 56.50 48.58–64.43
23 — — 71.07 60.66–81.49 58.31 49.94–66.68
24 — — 74.44 63.24–85.64 60.34 51.41–69.28
25 — — — — 62.68 53.05–72.32
26 — — — — 65.44 54.92–75.97
27 — — — — 68.78 57.12–80.44

The estimation of the partial credit model parameters was performed on a sample of 315 patients. For each domain, a higher value reflects a better quality
of life. CI, confidence interval.
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The present study had several limitations. First,
distribution-based indices, such as minimum
detectable changes, are not anchored to externally
meaningful variables. Thus, future efforts to devel-
op anchor-based indices that can reliably identify
for example clinically important changes would be
valuable but would require years of follow-up. Sec-
ond, although only the most severe gNMDs lead to
respiratory failure, this medical condition has such
a detrimental effect on patients’ HRQL that we
started the development of an optional domain on
mechanical ventilation. The development and vali-
dation of this domain will take time, however,
because there are few eligible patients and partici-
pation is challenging in view of their medical con-
ditions. Third, exploring differential item
functioning between diagnoses would be very rele-
vant, but the low prevalence of most gNMDs pre-
vents such analysis. Fourth, a final limitation is the
language specificity. This version is only applicable
in French-speaking countries. Because cultural
nuances in the way French is spoken across the
numerous French-speaking countries of the world
are likely to be only minor, only small adjustments
would be necessary for transcultural adaptation,
making this version applicable to many patients.
An English version of the QoL-gNMD is already
available but still requires cross-validation.

In conclusion, this has study led to the valida-
tion and IRT calibration of the French version of
the QoL-gNMD. It can be conveniently adminis-
tered to patients with gNMD in French-language
rehabilitation services. A conversion table enables
easy transformation of sum scores into IRT-
calibrated measures. Minimum detectable change
tables help interpreting score change. Anchor-
based indices of the minimal important difference
remain to be investigated.

These findings were presented on September
2015 at Soci�et�e Française de M�edecine physique et
de R�eadaptation, Montpellier, France.
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