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This study aimed to evaluate the efficacy of low-tech
augmentative and alternative communication (AAC)
aids in improving quality of life (QoL) and mood disorders, as well as the psychosocial impact of assistive devices, in 10 patients affected by amyotrophic
lateral sclerosis (ALS) in the early stage of the disease, when speech difficulties appear. The AACtraining (AAC-T) study lasted around six months
and comprised two phases of three months each:
AAC-intervention (AAC-I) followed by AAC-familiarization (AAC-F). All the patients were assessed at
the beginning (T0) and at the end (T1) of AAC-I, as
well as at the end of AAC-F (T2). During the AAC-I
phase, we applied a three-phase AAC intervention
model to evaluate intelligibility of language, participation patterns, communication needs and adaptation to the AAC tools. All the patients showed a
gradual and significant improvement, especially in
acceptance of the AAC aids, mood and QoL. Moreover, a reduction of caregiver burden was noted.
Our study has demonstrated the utility of the AAC
aids also in the early stages of the disease in patients with ALS presenting with dysarthria. In our
opinion, AAC-T may act as a bridge between the initial and later phases of the disease, when patients
need to use high-tech aids, including an eye-tracking communication device. In conclusion, in this
study we highlighted how early AAC-T in patients
with ALS may be a valuable tool to demonstrate how
specific strategies and low-technology aids can improve QoL of these patients and their caregivers, also decreasing stress and depression.
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Amyotrophic lateral sclerosis (ALS) is a progressive
neurodegenerative multisystem disorder, characterized
by the loss of cortical, brain stem and spinal motor neurons (Calvo et al., 2014), but usually sparing cognitive,
sensory, sexual and sphincter functions (Yoshizawa et
al., 2014). The main ALS presentations are the limb-onset form (70%), which is the most typical, and the bulbar-onset form (25%), which is characterized by speech
and swallowing difficulties. Although the progression of
speech disorders may vary from person to person, individuals with bulbar involvement have early dysarthria
(which in the most severe forms evolves into anarthria);
furthermore, the functions involved in the swallowing
process can rapidly worsen (Makkonen et al., 2018).
Instead, people with spinal involvement present serious
motor problems; on the other hand, their language skills
can be preserved in the early stage of the disease, but
usually worsen with its progression (Van Es et al., 2017).
A proportion of ALS patients, ranging from 1 to 40%,
may exhibit mild cognitive impairment with the clinical
features of frontotemporal dementia (Consonni et al.,
2013; Phukan et al., 2012), i.e. behavioral abnormalities
and executive dysfunctions.
Considering that ALS is a rapidly worsening disease,
taking care of the caregiver burden is also essential in
order to maintain the physiological equilibrium within the
family, allowing it to cope better with the difficulties related to the disease in all its phases (Foley et al., 2014).
In fact, the patient’s growing need for assistance exposes the caregiver and all the family members to pressure,
conflict and considerable stress (Adelman et al., 2004).
Studies reveal that caregivers, when subjected to considerable and prolonged stress, easily develop anxiety
and depression and are more likely to get sick, partly because of the number of hours spent caring (Pagnini et
al., 2011; Lillo et al., 2012; Palmieri et al., 2012). For this
reason, in order to ensure the wellbeing of both patients
and caregivers, it is very important to support and help
the latter (Burke, 2017). Involving the caregiver in the
multidisciplinary team taking care of the patient with ALS
is mandatory in order to familiarize the caregiver with
the disease, and thus support the care of the patient at
home. In fact, the caregiver’s feelings of helplessness
and frustration are reduced when he/she is better able
to understand the needs and emotions of the patient,
and the characteristics of the disease (Burke, 2015).
Moreover, in this way, a caregiver can be helped to confront the difficulties related to the communication barrier
created by the disease.
Given the important social function of language, the
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Study population
Ten patients with ALS (5M – 5F; mean ± SD age: 71.5 ±
8.5 years; mean ± SD education: 8.1 ± 2.2 years) and
their primary caregiver (4M – 6F; mean ± SD age: 53.2
± 10.2 years; mean ± SD education: 12.7 ± 3.6 years),
consecutively admitted to the Rare Diseases Unit of the
IRCCS Centro Neurolesi “Bonino-Pulejo”, Messina,
Italy, from March to December 2017, were enrolled in
the study. Table I provides more details on the patients
and caregivers.
The inclusion criteria were: i) age range 18-80 years; ii) diagnosis of ALS according to the revised El Escorial criteria (Brooks et al., 2000; De Carvalho et al., 2008); iii) MiniMental State Examination score > 24.
The exclusion criteria were: i) the presence of concomitant
frontotemporal dementia; ii) an alteration in cognitive functioning as shown by a Frontal Assessment Battery (Dubois
et al., 2000) score of under 8.5, and a Brief Psychiatric
Rating Scale (Ventura et al., 1993) score of over 39; iii) a
response other than “Detectable speech disturbance” or
“Intelligible with repeating” on the “Speech” item of the
ALS Functional Rating Scale – Revised (Brooks et al.,
1996); iv) concomitant severe medical illness.
All the patients and their caregivers were adequately informed about the study and they signed an informed
consent to participate in it. The Ethics Committee of the
IRCCS Centro Neurolesi “Bonino-Pulejo” approved this
study.
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speech disorder in ALS may be considered one of its
most disabling symptoms, and a major problem. To address it, augmentative and alternative communication
(AAC) training may be a valuable tool, worth considering even in the early stages of the disease. Indeed, early AAC training (AAC-T), even using low-technology
aids, is necessary when speech difficulties appear, in order to support communication and functional needs of
daily life, preserve dignity and autonomy, and prevent
loss of social motivation.
The Participation Model is a systematic process model
for performing AAC assessment and for planning interventions for people with complex communication needs
(CCN) (Beukelman and Mirenda, 2012). This model
evaluates the quality of participation, considering four
areas: participation schemes, barriers to participation,
effectiveness of previous strategies to improve participation, and potential new strategies. The barriers to participation are of two types: barriers to communication
opportunities and barriers to communication access.
The former occur when the person with CCN (in this
case the patient with ALS) cannot participate because
his/her own facilitator (i.e. communication partner) does
not have the skills necessary to support his/her efforts to
communicate, whilst the latter type are due to impaired
abilities of the person with CCN, or to limits of his/her
communication system (Beukelman and Yorkston,
1989; Blackstein-Adler, 2004). At the initial stage of ALS,
most patients use mobile phones, laptops and personal
computers, whereas multimodal AAC systems, i.e. involving gestures, communication boards, speech-generating devices, writing, symbols and photographs, may
better meet their communication needs (Ray, 2015; Ball
et al., 2004). Patients with ALS and their caregivers usually have difficulty accepting the patient’s speech difficulties; as a result, the former will go on striving, with difficulty, to communicate, and the latter to understand,
and they will fail to seek easier solutions (Galvin et al.,
2017). Instead, early introduction of AAC strategies and
devices would be appropriate, and would also help to
sustain quality of life (QoL) and prevent depression in
patients with ALS (Ray, 2015; Ball et al., 2004).
Nonetheless, patients are reluctant to use communication aids in the early stages of ALS, as using AAC tends,
initially, to increase their feelings of frustration; furthermore, given that it forces them to acknowledge their
communication limits, it can lead to depressed mood
and anxiety (Beukelman et al., 2011).
Thus, psychological support, aimed at helping patients
to accept the progression of the disease and appreciate
the benefits of AAC, is mandatory in order to adequately manage language problems and CCN, and teach patients, in advance, how to use the high-tech communication aids, e.g. eye-tracking communication devices
and brain computer interfaces, that will be increasingly
useful as their ALS advances.
The most appropriate AAC system for the patient should
be identified, according to the type of ALS (Doyle and
Phillips, 2001).
The aim of this study was to evaluate the efficacy of lowtech AAC aids in improving QoL and mood disorders in
patients affected by ALS in the early stages of the disease. Another aim is to assess the psychosocial impact
of assistive devices on patients and the influence of
these tools on the caregiver burden.
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Assessment tools
The whole study lasted around six months and comprised two phases of three months each: AAC-intervention (AAC-I) followed by AAC-familiarization (AAC-F). All
the patients were assessed by means of neurological,
neuropsychological and neurobehavioral tests at the beginning (T0) and at the end (T1) of AAC-I, as well as at
the end of AAC-F (T2).
The assessment included the Edinburgh Cognitive and
Behavioral ALS Screen (ECAS) (Poletti et al., 2016) to
evaluate emotional and behavioral involvement; the
Caregiver Burden Inventory (CBI) (Novak and Guest,
1989) to evaluate the different dimensions of the caregiver burden; the Hamilton Rating Scale for Anxiety
(HRS-A) (Hamilton, 1959) and the Beck Depression Inventory-II (BDI-II) (Dozois et al., 1998) to self-assess
severity of depression; the 36-Item Short Form Survey
Instrument (SF-36) (Apolone and Mosconi, 1998) to
evaluate patient health status, and the Coping Orientation to Problems Experienced (COPE) tool (Carver et
al., 1989) to evaluate coping strategies. In order to assess the effects of the aids on functional independence,
psychological well-being and ALS patients’ QoL (at T1
and T2), we administered the Psychosocial Impact of
Assistive Devices Scale (PIADS) (Day, 1996).
Table II provides more details on the assessment tools.
Moreover, in the initial phase, the AAC specialist administered, to each patient, the Participation Inventory
(Blackstein-Adler, 2004), i.e. a form for detecting patterns of communicative participation (Fig.1), and an Observation Board for Functional Communication Skills
(Fig. 2) to evaluate different communication skills displayed by the patient during a session.
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Table I - Demographic and clinical characteristics of the patients and their caregivers.

Type
Bulbar
Spinal/Limb
Mixed

Duration of illness
(36-4 months)

5 (50%)
69.6 ± 10.8

All

1 (20.0%)
3 (60.0%)
1 (20.0%)
-

1 (20.0%)
4 (80.0%)
-

2 (20%)
7 (70.0%)
1 (10.0%)
-

1 (20%)
3 (60%)
1 (20%)

1 (20%)
1 (20%)
3 (60%)

2 (20%)
4 (40%)
4 (40%)

21.6 ± 10.5

16.4 ± 6.8

Male

Female

10 (100%)
71.5 ± 8.5

on

Education
Elementary
Middle
High
University

5 (50%)
73.4 ± 6.3

Female

na
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PATIENTS
Age (58-87 years)

Male
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19 ± 8.8

Relationship to patient
Son/daughter
Spouse/partner
Other

3 (75.0%)
1 (25.0%)
-

nt

1 (25.0%)
2 (50.0%)
1 (25.0%)

6 (60%)
54.3 ± 15.2

All

10 (100%)
53.2 ± 8.5

2 (33.3%)
2 (33.3%)
2 (33,3%)

3 (30.0%)
4 (40.0%)
3 (30.0%)

3 (50.0%)
2 (33.3%)
1 (16.6%)

6 (60.0%)
3 (30.0%)
1 (10.0%)
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Education
Elementary
Middle
High
University

4 (40%)
51.5 ± 15.4
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CAREGIVERS
Age (44-67 years)

er

Mean ± standard deviation was used to describe continuous variables; proportions (numbers and percentages) were used to describe categorical variables.

Mean ± standard deviation was used to describe continuous variables; proportions (numbers and percentages) were used to describe categorical variables.
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Procedures
The AAC-I lasted three months (T0-T1) and it was conducted by a skilled speech therapist and neuropsychologist, who used the three-phase (baseline, intermediate,
final) version (Ball et al., 2004) of the Participation Model (Beukelman and Yorkston, 1989; Ball et al., 2004;
Beukelman et al., 2011). The purpose of the baseline
phase was to: i) monitor the performance of language in
a systematic way; ii) perform a timely AAC assessment;
and iii) set up the AAC-I, before the patient showed severely reduced intelligibility of the word. In the intermediate phase we: i) evaluated patterns of participation,
communication needs, and personal interests; ii) assessed present and future motor, cognitive, linguistic
and sensory abilities through a clinical assessment; iii)
evaluated the presence of social and personal support;
iv) refined the low-tech AAC strategies and aids, in order
to obtain those best suited to the needs of the ALS patient. In the final phase, we provided the patients and
caregivers with effective communication options, in order to cater for changes in communication needs and
abilities with disease progression (Beukelman and Yorkston, 1989; Ball et al., 2004).
Functional Neurology 2019;34(1):35-43

At the end of AAC-I, we provided the patients with three
paper communication tables, laminated and bound as a
notepad: i) an alphanumeric table, at which to point in
order to compose sentences quickly; ii) a table with preformed sentences, established during individual interviews with the patients; iii) a table of picture communication symbols, to be used for the identification and
classification of pain (Fig. 3).
We opted to use symbols because visual-symbolic supports are an immediate and simpler means of expressing an abstract concept. Consideration was given to the
number, size and arrangement of the items in the tables
(i.e. letters/numbers/symbols), taking into account the
patients’ upper limb movement ability and selection
skills. In each table, customized to the single patient,
there were series of symbols representing specific categories within a conceptual pyramid of human need,
which is a model for categorizing people’s needs (David
et al., 2009; Collier, 2000). The categories were Physical, Functional, Social (or Behavioral) and Emotional.
The “Physical” category includes personal care, health,
daily routine, food and drink; the “Functional” category
includes free time and daily activities; the “Social” cate-
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Table II - Assessment tools.
TEST/SCALE

DOMAIN

Cognition and behavior

Hamilton Anxiety
Rating Scale (HRS-A)

Anxiety

Beck Depression
Inventory – II (BDI-II)

Depression

Psychosocial Impact
of Assistive Devices
Scale (PIADS)

Psychosocial

The ECAS is a short screen for cognitive/behavioural alterations in patients
with ALS. In total ECAS consists of 15 individual tasks correlated with certain cognitive functions which are divided into 5 different subdomains (language, verbal fluency, executive, memory and visuospatial). These subdomains comprise ALS-specific functions (language, verbal fluency and further
executive) and non-specific functions (memory and visuospatial) for which
scores can be identified, respectively. The ECAS-total score (cut-off=105) is
the sum of the scores of all 15 individual tasks. It is a global measure for the
evaluation of cognitive impairments in ALS patients.
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Edinburgh Cognitive
and Behavioral ALS
Screen
(ECAS)

DESCRIPTION
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The HRS-A is a rating scale developed to measure the severity of anxiety
symptoms; the scale consists of 14 items, each defined by a series of
symptoms, and measures both psychic and somatic anxiety. Each item is
scored for severity on a scale of 0 (not present) to 4 (severe), giving a total
score range of 0-56, where <17 indicates mild, 18-24 mild to moderate, and
25-30 moderate to severe.
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Coping strategies
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The Brief Coping
Orientation to Problems
Experienced (COPE)

Caregiver Burden
Inventory (CBI)

38

The PIADS is a 26-item, self-report questionnaire used to assess the effects of
an assistive device on functional independence, well-being, and quality of life.
The three subscales of the PIADS are Competence, Adaptability and Selfesteem. Competence (12 items) measures feelings of competence and efﬁcacy. Adaptability (6 items) indicates the degree of willingness to try out new
things and take risks. Self-esteem (8 items) indicates feelings of emotional
health and happiness. Scores can range from –3 (maximum negative impact)
through zero (no perceived impact) to +3 (maximum positive impact).
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36-Item Short Form
Survey Instrument
(SF-36)
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The BDI-II is a 21-question multiple-choice self-report inventory for measuring the severity of depression. It is composed of items relating to symptoms
of depression such as hopelessness and irritability, cognitions such as guilt
or feelings of being punished, as well as physical symptoms such as fatigue,
weight loss, and lack of interest in sex. BDI-II items are rated on a 4-point
scale ranging from 0 to 3 based on the severity of each item. A raw score of
0-13 indicates minimal depression; 14-19 mild depression; 20-28 moderate
depression; 29-63 (maximum total score) severe depression.

Care load

The SF-36 is a set of generic, coherent, and easily administered quality-oflife measures. It consists of eight scaled scores (vitality, physical functioning,
bodily pain, general health perceptions, physical role functioning, emotional
role functioning, social role functioning and mental health), which are the
weighted sums of the questions in their section. Each scale is directly transformed into a 0-100 scale on the assumption that each question carries
equal weight. The lower the score the more disability. The higher the score
the less disability i.e., a score of zero is equivalent to maximum disability and
a score of 100 is equivalent to no disability.

The Brief COPE inventory is the measure usually used to identify the nature of coping strategies implemented by individuals and it explores 14 coping
strategies. The scale consists of 14 subscales with two items per subscale
measuring: Self-distraction, Active coping, Denial, Substance use, Use of
emotional support, Use of instrumental support, Behavioral disengagement
Venting, Positive reframing, Planning, Humor, Acceptance, Religion and
Self-blame. For each subscale the score can range from 2 to 8 with higher
scores indicating greater use of a specific coping strategy.
The CBI is a scale used to quantify burdens in different aspects of a caregiver’s life, and the influence of patients’ and caregivers’ characteristics on its
different dimensions. CBI comprises 24 closed questions divided into five dimensions of caregiver burden: time-dependence, developmental, physical,
social and emotional. Each item is given a score of between 0 (not at all descriptive) and 4 (very descriptive), where higher scores indicate greater caregiver burden; there are no cut-off points for classifying burden.

to be continued
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Participation
Inventory

on

The Observation Board for Functional Communication Skills is an observational grid used to evaluate different abilities of a patient with ALS during a
session: paying attention to and requesting the attention of the therapist;
joint attention; expressing “yes/no” and “more/stop”; taking turns in an activity; shifting attention at the request of the therapist during an activity; requesting objects; ability to start/maintain/end a conversation.
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Communication
Observation Board
for Functional
Communication Skills

Communication skills

The Participation Inventory is a record of the communicative participation of
the person with complex communication needs (CCN). This Inventory evaluates the quality of participation in four areas: participation schemes, barriers to participation, effectiveness of previous strategies to improve participation and potential new strategies. Furthermore, the level of independence
of the person with CCN is observed and recorded.
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Table II - Continue.

Figure 1 - The Participation Inventory (Blackstein-Adler, 2004).
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gory includes the social networks of the person with
complex communication needs, meaning family, friends
and caregivers.
Finally, the “Emotional” category covers all the patient’s
feelings. All the ALS patients were questioned to allow
us to insert phrases for each category, according to their
own communication needs.
In the AAC-F phase (T1-T2), lasting three months, we
used the communication tables in the context of highly
motivating activities for the patient (i.e. listening to music,
watching and commenting on movies or video clips, playing cards or board games, etc.), so that they might accept
them more easily.
In addition, using them over time, the patients were able to
Functional Neurology 2019;34(1):35-43

construct a sort of mental map of how to use and combine
letters/numbers/symbols during the communicative act
(Trudeau et al., 2007; Schlosser, 1997).
Statistical analysis
Statistical analyses were carried out using Statview software (version 5; SAS Institute Inc., Cary, NC). The
Shapiro-Wilk statistic was used to test the normality of
the distribution of the variables (all non-normally distributed, p<0.05).
A Wilcoxon test was used to estimate the differences between baseline, post-treatment, and follow-up. The level of statistical significance was set at p<0.05 (twotailed).
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significant improvements in anxiety (HRS-A), in two COPE
subscales — i.e. “Self-distraction” and “Active coping” —
and in some of the SF-36 subscales, i.e. “Energy/vitality”,
“Physical functioning”, “Change in health”, “Social function” and “Mental health” (all p-level ≤ 0.01).
Moreover, the patients recorded significant improvements
in cognitive performances (ECAS Total and Non-Specific)
(all p-level ≤ 0.02) and the caregivers showed a significant
reduction in psychological, social and emotional burden,
as shown by the relative CBI subscales (all p-level ≤ 0.01).
As regards the scores recorded at the end of AAC-F as
compared to the end of AAC-I (T2 vs T1), significant improvements were also noted in depression (BDI), some
COPE subscales — i.e. “denial” and “use of emotional
and instrumental support” — and in some of the SF-36
subscales, i.e. “role limitation-physical” and “role limitationmental” (all p-level ≤ 0.04). All the PIADS sub-items also
showed significant improvements (all p-level ≤ 0.004),
while the “objective burden” of caregivers decreased significantly (p-level ≤ 0.03).
Finally, the AAC-T (T2 vs T0) showed further improvements, particularly with regard to cognitive performances
(ECAS), mood (BDI and HRS-A) and QoL (SF-36) (all plevel ≤ 0.04), and improved adaptive coping strategies
(COPE) (all p-level ≤ 0.03).
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Discussion

To the best of our knowledge, this is the first attempt to use
AAC as a means of improving the management of ALS patients from the early stages of the disease, when speech
difficulties appear. ALS is a progressive multisystem neurodegenerative disorder, characterized by loss of cortical,
brain stem and spinal motor neurons. Given that speech
and swallowing disorders are among its most common
symptoms, especially in the bulbar form, and considering
the negative burden of speech difficulties, interventions
aimed at improving communication are mandatory, even
in the early stages of the disease.
Our study showed the efficacy of AAC-T in the management of communication disorders in ALS from the early
stages of the disease, as well as demonstrating that
AAC low-tech aids had a positive impact on patients’
QoL and mood. Indeed, our results revealed that all the
ALS patients undergoing AAC-T showed improvements
in the several areas we investigated. In particular, the
data highlighted significant improvements in mood,
global cognitive functioning, and use of adaptive and
functional coping strategies, as well as positive effects
of assistive devices on functional independence, wellbeing and QoL.
Moreover, caregivers’ CBI scores significantly improved,
especially on the psychological and emotional subscales. Bongioanni (2012) found that early use of AAC
aids (including low-tech tools) is a useful means of improving communication, addressing needs, supporting
functional activities of daily life, preserving dignity and
autonomy, and preventing loss of motivation. It has also
been shown that, during the early stages of ALS, patients struggle to accept the changes brought by the disease and, despite presenting dysarthria, continue to try
to use their residual language (Fried-Oken, 2015), which
leads to distress, depressed mood, a sense of inadequacy, low self-esteem and consequently impairment of
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Figure 2 - Observation Board for Functional Communication
Skills
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Figure 3 - Sample of AAC table.
Example of an AAC table using PCS symbols for identification and rating of pain. The pain intensity scale consists of
facial expressions denoting different levels of pain. A whole
human figure, front and backs, serves to identify the area of
the pain. There are also symbols for indicating the intensity
of the pain (continuous or intermittent).

Results

The AAC-T was well tolerated, and all the enrolled patients
completed the study.
The Wilcoxon test showed significant improvements in
nearly all the variables we investigated (Table III). Evaluation of the scores recorded in AAC-I (T0 vs T1) revealed
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Table III - Median values with first and third quartile at each time point.
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Abbreviations: ECAS=Edinburgh Cognitive and Behavioral ALS Screen; HRS-A= Hamilton Rating Scale for Anxiety; BDI-II=Beck
Depression Inventory–II; SF-36= 36-Item Short Form Survey - Subscales: Physical Function (PF); Role Limitation – Physical
(RLP); Pain (P); Change in Health (CiH); Energy/Vitality (EV); Social Function (SC); Role Limitation – Mental (RLM); Mental
Health (MH); CBI= Caregiver Burden Inventory – Subscales: Objective Burden (OB); Psychological Burden (PB); Physical Burden (PhB); Social Burden (SB); Emotional Burden (EB); COPE= Coping Orientation To Problems Experienced – Subscales: Selfdistraction (SD); Active Coping (AC); Denial (D); Substance Use (SU); Use of Emotional Support (UES); Use of Instrumental
Support (UIS); Behavioral Disengagement (BD); Venting (V); Positive Reframing (PR); Planning (P); Humor (H); Acceptance (A);
Religion (R); Self-blame (SB); PIADS=The Psychosocial Impact of Assistive Devices Scale.
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their and their caregivers’ QoL (Gauthier et al., 2007).
Thus, in line with previous data, we think that providing
ALS patients with an alternative method of communicating and expressing needs, opinions and thoughts from
an early stage can facilitate their acceptance of AAC
aids and help improve their interpersonal relationships,
mood, perceived QoL, and capacity to adapt, as well as
their self-esteem and ability to communicate their needs
and opinions (Corallo et al., 2017).
Another important aspect investigated in our work is the
burden of ALS on caregivers.
The caregiver and all the members of the family are
exposed to pressure and severe stress due to the afFunctional Neurology 2019;34(1):35-43

fected individual’s growing care needs (Adelman et al.,
2004; Pagnini et al., 2011; Lillo et al., 2012; Palmieri et
al., 2012). In fact, it is very important to support and help
them, too, so as to reduce their feelings of impotence
and frustration. In this regard, it should be noted that
active and collaborative caregivers have lower stress
levels (Burke et al., 2017).
Furthermore, at both the beginning and the end of AACF, we assessed, using the PIADS scale, the degree of
satisfaction with the AAC aids. We found that the lowtech AAC aids had a good psychosocial impact on patients with ALS in all the investigated sub-scales: competence, adaptability and self-esteem. The AAC ap-
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proach offered each patient a channel of communication, allowing them to express their needs and feelings
to family and caregivers.
Also, this may have helped the caregivers to confront
the difficulties related to the communication barrier created by the disease.
Although AAC aids have already been shown to improve
QoL and reduce communication disability in late-stage
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The main limitation of the study is the small size of the
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