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1. Introduction

Diverse conditions causing a very heavy and chronic 
motor disability, such as an advanced amyotrophic 
lateral (ALS), advanced form of multiple sclerosis 
(MS), high spinal cord injury (SCI) with subsequent 
tetraplegia or a locked-in syndrom (LIS), are now 
getting better medical care and benefit of life support 
technology with consequent prolonged survival. These 
medical advances do not prevent against collateral 
and important consequences on the everyday life of 
patients but also their caregivers, both on institutional 

and natural (family) caregivers. Similarly to other 
less severe chronic conditions, evaluation of disease 
course and management of care, identification of 
specific supports may not rely only on the physical 
and functional disability that does not reflect all the 
facets that individuals consider important in their life. 
Many studies demonstrate that in patients with severe 
chronic motor disability, quality of life (QoL) does not 
correlate with physical function (1-4). In this context, 
QoL assessment is being considered increasingly 
important to globally apprehend the general well-being 
of these individuals. However, the motor disability 
that affects them appears as a substantial limitation 
for the assessment of their QoL and consequently a 
major challenge for all the community that carries an 
interest for them. This review discusses several avenues 
to provide to patients and caregivers, clinicians and 
researchers, and health decision making authorities: 
i) elements to determine the most appropriate QoL 
measure and ii) some arguments of the clinical 
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relevance and accuracy of QoL assessment.

2. Quality of life assessment in individuals with severe 
chronic motor disability

2.1. The major interest of patient's point of view

Quality of life may be assessed from individual face-
to-face interviews (unstructured or semi-structured) 
performed by experienced professionals. For this 
specific category of patients, this approach can be 
considered as inappropriate because of a very limited 
verbal communication and a major motor handicap. 
For these patients, communication may imply the 
use of alternative communication as eye blinks or 
eye movements or communication boards, and upper 
limbs disability may imply the help of electronic 
communication devices or the help of someone else. 
While these particularities prevent the implementation 
of any types of interviews, using measures as 
standardized and self-reported questionnaires may be an 
interesting alternative approach that is commonly used 
for individuals without severe chronic motor disability.
 Quality of life may be assessed by a proxy or a 
caregiver in specific situations, as parents for children 
too young for answering a questionnaire or natural 
caregivers for patients with important cognitive 
dysfunction. For patients with severe chronic motor 
disability, the QoL was often assessed by their families 
and by caregivers in the majority of studies. They often 
felt that the patient presents a very degraded QoL. 
Several studies indicate that patients with chronical 
severe motor handicap and their caregivers or families 
do not always hold the same ideas and beliefs on 
patient's treatment course and end-of-life decisions 
(4). They may consider that patient's QoL is so poor 
their lives are not worth sustaining. This point is of 
major interest because decisions of life terminating 
measures are often influenced by professional or 
natural caregivers. The QoL of people in heavy motor 
disabilities is often subject to representations of 
caregivers whose patients depend: healthy individuals, 
caregivers, family support and health professionals 
frequently underestimate the QoL of the patients 
assuming that QoL in severely handicapped people is 
very poor (4-7). But some studies showed that these 
persons may report relatively satisfactory QoL levels 
that are stable over time (8,9). The QoL is sometimes 
better than patients presented other disabilities, such as 
patients with new diagnoses of Alzheimer's disease (10) 
and patients with facial prostheses (11). These findings, 
suggesting that life with severe chronic motor disability 
is worth living in contrast to the general and widespread 
opinions, highlight the importance to directly assess the 
report of the patients. Indeed, the management of these 
diseases, raising ethical questions, should be supported 
by the QoL assessment of the individuals themselves.

2.2. A large variety of quality of life instruments

It is important to have robust, valid, reliable, and 
widespread measures. Many questionnaires, specific 
and generic, are proposed to assess QoL. Generic 
instruments are generally used to compare QoL across 
different populations, while disease-specific instruments 
focus on particular health problem and seem more 
sensitive for detecting changes (12,13).
 Many studies described QoL for severe chronic 
motor disability using generic QoL questionnaires: 
• The 36-item short form (SF36) is a generic 

questionnaire used worldwide (14) for which norms 
are available (15). SF36 was used among patients 
with severe MS (16), LIS (17), ALS or SCI (18,19).

• The Sickness Impact Profile (SIP) (20) may be 
used in patients with chronic motor handicap 
(21,22) but this scale is less effective in assessing 
psychosocial wellbeing than physical status. Trail 
et al. demonstrated for patients with ALS that 
important domains of QoL do not correlate with 
physical functional abilities as measured by generic 
and function-based instruments such as SIP (4). 

• The World Health Organization Quality of Life 
(WHOQOL-BREF) questionnaire is a generic 
questionnaire used worldwide (23,24) and has been 
used in several studies concerning motor disabled 
patients (25,26). 

• The Anamnestic Comparative Self-Assessment 
(ACSA) provides an overall assessment of QoL 
based on the patient's memories of the best period 
in their life before the disease and their worst period 
(27). It is an instrument particularly adapted to 
populations with severe chronic motor disability and 
very limited verbal communication due to the rapid 
passation time (less than 5 minutes) (27,28). ACSA 
has demonstrated its feasibility among LIS patients 
(9,29). 

 Two other generic instruments are largely used in 
these specific populations: the McGill scale and the 
Schedule for the Evaluation of Individual QoL-Direct 
Weighting (SEIQoL-DW). These two instruments are 
individualized QoL measures investigating existential 
and psychological factors. These factors appear to play 
a significant role in the QoL of these patients such as 
faith, dignity, maintain of identity, and spirituality. 
It demonstrated improvements in QoL areas despite 
loss of physical function; they are thus very fitted for 
patients with heavy motor handicap.
• The SEIQoL-DW is derived from the original 

SEIQoL (30-32). The SEIQoL-DW is an interesting 
QoL generic instrument using a semi-structured 
interview to collect data allowing patients to 
spontaneously and freely nominate areas that appear 
important in their life. SEIQoL-DW is very fitted 
and useful for patients with heavy motor handicap 
(3,21,33-36).
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quadriplegic (C1) patient or a LIS patient needs about 
45 minutes to fullfill the SF36 scale (unpublished 
data) that it is not apropriate with a clinical routine 
evaluation. Questionnaires intended for use should be 
as brief as possible. It highlights the interest of using 
uniscales giving one overall QoL score, easier to use 
rather than longer multi-items scales. Future challenges 
now focus on the concept of computer adaptative testing. 
The number of items can be reduced substantially to 
target questions through an iterative process in which 
responses determine which items are subsequently 
presented. This approach requires development and 
validation of algorithms in addition to development and 
validation of the original questionnaire (44).
 iii) The specificities of some questions could make 
the person feel bad about his/her physical restriction 
and may suggest a QoL-assessment nocebo effect (i.e., 
negative expectations that derived from the clinical 
encounter and led to poor health outcomes (45). 
Measuring QoL may cause 'side effects' through the 
exploration of sensitive subjects, thereby generating 
new expectations for the clinicians on the part of the 
patients (46).

3. Arguments of the clinical relevance and accuracy 
of quality of life assessment

3.1. Assistance to interpret quality of life scores

In some specific situations, clinicians can be perplexed 
when interpreting QoL scores.
 The first difficulty encountered when interpreting 
a QoL score for clinicians is the lack of norms values. 
The SF36 or the WHOQOL-BREF, generic instruments, 
are commonly used due to the availability of normative 
data from healthy adults (47). It is rare to have scores 
according to sex and gender. Additionally, it becomes 
imperative to produce norms for the most popular 
instruments. Aggregating datasets may contribute to 
produce valid and robust norms. Each patient would be 
compared to norms.
 A second difficulty expressed by clinicians is 
the interpretation of QoL measures in longitudinal 
studies because QoL, self-reported by the patient, 
might be influenced by psychological phenomena 
such as adaptation to illness. It has been previously 
observed that patients' subjective QoL is not related 
to physical impairments; this observation agrees with 
previous studies of different motor neuron disorders 
(1,2,25,34,38,48-53), SCI patients (54), and LIS 
patients (5,9,49,53,55). This illustrates the "disability 
paradox" reported by Albrecht and Devlieger (51,56).
 Albrecht & Devliger stated that QoL is dependent 
on establishing and monitoring a harmonious set of 
relationships with the person's social context and 
external environment (56). Most people with long-term 
chronic condition do not mention physical disability 

• T h e M c G i l l s c a l e i n c l u d e s p h y s i c a l a n d 
psychological aspects. But the physical and 
functional aspects are less pronounced, while 
existential domains are emphasized. It has been 
used in patients with ALS and has a good validity 
(1,25,37). 

 Several authors reported that generic instrument 
accurate not well estimation of patient's QoL (2,38). 
Some disease-specific questionnaires were used on 
subgroups of severe chronic motor disability. The 
Amyotrophic Lateral Sclerosis Assessment Questionnaire 
(ALSAQ-40) was designed for ALS patients (39) but is 
rather heavily weighted toward physical function. A large 
number of MS-specific QoL instruments are available 
(the Multiple Sclerosis Quality of Life Index (MSQLI) 
(40), the Multiple Sclerosis Impact Scale (MSIS-29) 
(41), the Multiple Sclerosis International Quality of Life 
questionnaire (MusiQoL) (42) but not really adapted for 
advanced form of MS presenting severe chronic motor 
disability.
 To our knowledge no specific questionnaire designed 
for severe chronic motor disability is available. The 
content of a specific questionnaire relies in general on 
either the literature or experts to determine the domains 
and concerns that are important for the individuals, 
although it is now generally accepted that the content of 
QoL measures should be directly derived from affected 
individuals (43). The development of this kind of QoL 
questionnaire should be a major project for researchers, 
health care workers, patients, and families.

2.3. The acceptability of the questionnaire

A great asset of a QoL questionnaire is its acceptability. 
It concerns the ergonomics of the questionnaire, the 
length of the questionnaire, and the content of the 
questionnaire. Due to severe chronic motor disability 
(leading to communication and movements' limitation), 
questionnaires should have specific attributes to be used 
among patients with:
 i) The need of availability of e-form QoL validated 
questionnaires: a potential opportunity for questionnaire 
development exists in the growing use of electronic 
measures. For patients with severe chronic motor 
disability it's a really challenge to provide e-forms 
that can be used with computer stations and hand-
held devices. In cases where patients are equiped 
with computer interface systems, this allows them to 
dispense with the assistance of a third person. It is 
well documented that the presence and assistance of 
a third person may influence the responses of patients 
who over- or under-estimates the QoL compared to 
questionnaires completed alone. 
 ii) The need of availability of short questionnaires 
to take account the difficulties of concentration, or 
tiredness, or other cognitive dysfunction that may 
affect the individuals. In our personal experience, a 
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as their primary concern but rather their psychological 
and emotional well-being (57). This lack of association 
between objective health/handicap change and QoL 
could also be explained by the presence of the well-
known 'response shift phenomena' (58). The presence 
of a response shift may result in the over- or under-
estimation of the true changes and lead to challenges in 
interpreting QoL measures, especially in longitudinal 
studies (52). The three classical components of the 
response shift are reconceptualization defined by as a 
redefinition of QoL, reprioritization defined as a change 
in the importance attributed to the component domains 
that constitute QoL, and recalibration defined as a change 
in a patient's internal measurement standard. Methods 
of response shift identification are now well-established. 
However, determining how to integrate the response shift 
in the interpretation of QoL scores is a true challenge for 
the next years.

3.2. Knowledge of quality of life determinants and 
predictive role of quality of life on health status

Evidence regarding the determinants of QoL and 
predictors of mild- and long-term QoL are lacking. 
Knowledge of which factors are determinants of QoL 
in this category of patients would assist clinicians in 
choosing appropriate care intervention. Number of these 
determinants might be amenable to specific treatment 
interventions, which may be expected to improve 
QoL: depression, cognition, access to compensatory 
techniques, and equipment, etc.
 In the same way, predictive factors of long-term 
disability were also reported in patients presenting 
severe and chronic diseases: cancer patients (59,60), 
cardiovascular diseases (61), and MS (62). We can 
hypothesize that QoL level may provide prognostic 
information about the evolution of disability in patients 
with sever motor chronic disability. The identification 
of early predictors of the evolution of disability status 
may be useful to identify high-risk patients who require 
early and more aggressive therapies. 
 Pa t i en t - r epo r t ed  QoL p rov ide  add i t i ona l 
prognostic information beyond traditional clinical or 
sociodemographic factors. These findings provide strong 
support for the integration of QoL into clinical practice, 
in addition to other standard assessments, and reinforce 
the importance of incorporating a patient's evaluation of 
their own QoL level during patient monitoring and the 
assessment of therapeutic effects (63). Future studies 
should provide data from longer follow-up times.

3.3. Quality of life evaluation for individuals with 
cognitive impairment

Patients with advanced MS, patients with ALS 
associated with fronto temporal dementia, and some 
LIS patients with extended stroke present cognitive 

impairment (64). One may question the relevance 
of QoL evaluation results  using self  reported 
questionnaires in patients with cognitive impairment. 
Although, recent studies reported data providing 
strong arguments to support the conclusion that 
patients with cognitive dysfunction are reliable and 
consistent when answering a QoL questionnaire. 
These works suggested that cognitive dysfunction did 
not compromise the reliability or validity of the self-
reported QoL questionnaires among subjects with 
cognitive dysfunction and clarify the relevance of 
using self-reported QoL assessments in clinical practice 
(12,65,66).

4. The quality of life of the caregivers

It is now well-known that caregiving negatively impacts 
the life of the caregiver (67-69).Caregiving leads to a 
higher risk of mortality (70) and resulted in a significant 
and substantial burden, restricted roles and activities, and 
increased psychosomatic (71), anxious, or depressive 
symptoms (72), and lower QoL (73).
 However, while caregiving was most often thought to 
be a negative phenomenon, it is increasingly recognized 
that caregivers also experience subjective gains and 
satisfaction (74). The caregiving experience can promote 
a sense of accomplishment, companionship, fulfillment, 
enjoyment and improved self-esteem. Some families can 
be brought closer together when someone is in need of 
care.
 Additionally, caregivers' experience, which can be 
positive or negative, may affect their ability to care 
and support for the patients. Caregivers have been 
highlighted as key-actors in the provision of health care, 
especially regarding their ability to support patients. 
Caregivers may contribute to the patients' acceptance of 
treatments. So, considering the caregivers' experience 
is a noteworthy issue both for the caregivers themselves 
and indirectly for patients' health. The assessment 
of caregiver experiences is considered increasingly 
important with regard to evaluating disease progression, 
treatment and the management of care provided to 
patients and evaluating his/her own mental and physical 
health status. Several groups have published detailed 
recommendations for QoL assessment that is now 
being considered increasingly important with regard 
to evaluating the management of care provided to the 
caregivers (75,76). Despite the acknowledged need to 
consider caregiver experience issues, their assessment 
remains routinely under-utilized. The QoL of relatives 
and careers is also important and is a potential target for 
intervention: human aid, technical aid, respite care, and 
psychological support. The feed-back to caregivers of 
patient's QoL may help caregivers to cope better with 
the situation.
 There are almost no data about caregivers of 
patients with severe chronic motor disability (77).
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5. Conclusion

Evaluation of QoL in patients with heavy motor 
handicap is a challenge of major interest, with 
considerable ethical issues. It needs to use appropriate 
QoL scales and longitudinal design due to presence 
of adaptive phenomena to the degree of handicap. 
Evaluation and longitudinal monitoring of the QoL of 
people with severe chronic motor disabilities can help 
to maximize the social and health policies.
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