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Quality of life, disability, and clinical variables 
in amyotrophic lateral sclerosis
Qualidade de vida, incapacidade e variáveis clínicas na esclerose lateral amiotrófica
Mariana Asmar ALENCAR1, Izaura Monique Moura da SILVA1, Stéfanie Marcelle HILÁRIO1,  
Marcela Ferreira de Andrade RANGEL1, Juliana Silva ABDO1, Caroline Martins de ARAÚJO2 ,  
Leonardo Cruz de SOUZA2,3 

ABSTRACT
Background: Amyotrophic lateral sclerosis (ALS) is a motor neuron disease that results in a progressive increase in dysfunctions, limitations and 
restrictions over time, which can impact on quality of life (QoL). Therefore, expanding knowledge on QoL and possible factors associated with 
ALS can enable the development of actions to ensure greater wellbeing for the population. Objective: To investigate QoL in ALS and determine 
associations with demographic, functional and clinical aspects. Methods: Forty-five individuals with ALS (56.4±11.1 years) participated in 
the study. Demographic, clinical and functional aspects were investigated. Functioning and QoL were assessed using disease-specific tools 
(ALS Functional Ranting Scale-Revised/ALSFRS-R and ALS Assessment Questionnaire/ALSAQ-40). Fatigue was assessed using the Fatigue 
Severity Scale. Descriptive, correlation and stepwise multiple linear regression analyses were performed with the aid of the SPSS. Results: 
The mean ALSAQ-40 score was 279.0±118.3. QoL was significantly worse among women (p=0.001) and poor QoL was associated with the 
inability to walk (p=0.014), pain (p=0.021) and disease severity (p≤0.002). QoL was strongly correlated with the ALSFRS-R score (r=-0.82). 
Moderate to weak correlations were found for mobility [turning in bed (r=-0.62), locomotion (r=-0.33) and sit to stand (r=-0.40)], strength 
(r=-0.49), fatigue (r=0.35) and pain (r=-0.32) (p<0.03). The regression analysis revealed that the ALSFRS-R score (β=-0.76; p=0.00) and fatigue 
(β=0.20; p=0.04) were predictors of QoL. Conclusions: QoL was worse in women, older people, severe stages of ALS, patients with impaired 
mobility, those with a poorer physical performance and those who reported pain. Functional status and fatigue are predictors of QoL in ALS. 
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RESUMO
Antecedentes: Esclerose lateral amiotrófica (ELA) é uma doença do neurônio motor que resulta em um aumento progressivo das disfunções, 
limitações e restrições ao longo do tempo, o que pode afetar a qualidade de vida (QV). Ampliar o conhecimento sobre QV e os possíveis fatores 
associados permitirá o desenvolvimento de ações que garantam maior bem-estar. Objetivo: Avaliar a QV na ELA e verificar a associação com 
aspectos demográficos, funcionais e clínicos. Métodos: Participaram 45 indivíduos com ELA (5,4 ± 11,1 anos). Foram avaliados aspectos 
demográficos, clínicos, funcionais (ALS Functional Ranting Scale-Revised / ALSFRS-R), QV (ALS Assessment Questionnaire/ ALSAQ-40, 
respectivamente) e fadiga (Escala de gravidade da fadiga). Uma análise descritiva, correlação e regressão linear múltipla foram realizadas 
no programa estatístico SPSS. Resultados: Escore do ALSAQ-40 foi de 279,0 ± 118,3 para a população de ELA avaliada. Verificou-se pior QV 
significativa em mulheres (p=0,001), incapacidade de andar (p=0,014), dor (p=1,021) e com gravidade da doença (p≤0,002). QV correlacionou-
se fortemente com ALSFRS-R (r =-0,82) e de moderada a fraca com mobilidade [virar na cama (r =-0,62), locomoção (r =-0,33) e sentar-se 
em pé (r=-0,40)], força (r=-0,49), fadiga (r=0,35) e dor (r=-0,32) (p<0,03). A análise de regressão encontrou ALSFRS-R (β=-0,76; p=0,00) e 
Fadiga (β=0,20; p=0,04) como preditores de QV. Conclusões: QV estava pior nas mulheres, em idosos, estágios de maior gravidade da ELA, 
na disfunção de mobilidade, no baixo desempenho e na dor. A funcionalidade e a fadiga na ELA são preditores de QV.

Palavras-chave: Esclerose Amiotrófica Lateral; Doença dos Neurônios Motores; Qualidade de Vida; Reabilitação.
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INTRODUCTION

Amyotrophic lateral sclerosis (ALS) is a neurodegenera-
tive disease characterized by progressive deterioration of the 
motor nervous system, involving the cortex, brainstem, and 
spinal cord1,2. The loss of lower motor neurons leads to muscle 
weakness, wasting, cramps and fasciculations, whereas the loss 
of upper motor neurons results in spasticity, clumsiness and 
brisk reflexes1,2. Extra-motor systems may also be involved in 
ALS, such as cognitive and behavioral disorders1,2.

The disease has a rapidly progressive course and causes 
cumulative disability in several domains, such as physical 
mobility, activities of daily living, independence, eating, com-
munication, breathing and emotional reactions, eventually 
leading to death due to respiratory failure3-5. 

As there is no cure for ALS, the main aim of treatment is the 
prolongation of life, control of symptoms and implementation 
of supportive interventions to ensure quality of life (QoL) for 
as long as possible6. A multidisciplinary approach is essential 
and includes rehabilitation interventions with the goal of help-
ing affected individuals reach their fullest potential and QoL 
despite the disabling disease6.

The clinical symptoms and the patterns of progression of 
ALS can have a negative impact on the lives of patients and their 
families. Thus, interest in studying QoL in ALS has increased 
in recent years4,7. However, there is no clear understanding of 
the perceptions of QoL in patients with ALS or what factors 
are related to QoL. Some studies have shown that the decline 
in physical function in this population does not seem to affect 
overall QoL and QoL does not change over time7,8. However, 
other studies show a significant deterioration of QoL through-
out the course of the disease and report significant associations 
between the change in QoL and both physical and functional 
disabilities4,9. Moreover, some studies suggest that alleviating 
symptoms and improving QoL can affect the course of disease 
and survival4,10. 

Increasing knowledge on QoL and possible associated fac-
tors in ALS can allow the development of actions to ensure 
greater wellbeing and improve clinical care for individuals 
with ALS. As there is no consensus in the literature on this 
issue, the aim of the present study was to assess QoL in ALS 
and to investigate whether demographic (e.g., age, sex), clini-
cal (e.g., initial presentation, severity of the disease, pain) and 
functional (e.g., mobility, physical performance) factors are 
associated with QoL. 

METHODS

Setting and participants
An observational cross-sectional study was conducted 

involving a convenience sample of 45 patients with probable 
or definite sporadic ALS, according to the Awaji criteria11. 

The patients were recruited from the ALS outpatient clinic 
of the university hospital affiliated with Universidade Federal 
de Minas Gerais (UFMG). Eligible patients for the study had 
no history of neurological diseases such as stroke, spinal cord 
injury, Parkinson’s disease or signs and symptoms of fronto-
temporal dementia. All participants provided written informed 
consent. This study received approval from the UFMG institu-
tional review board.

Demographic and clinical characteristics
The following demographic and clinical data were collected: 

age, sex, medications, hospitalization, ventilation, pain (occur-
rence and intensity based on a numerical pain rating scale 
from 0 to 10) and mobility (sit to stand ability, turning in bed 
and walking). The following aspects specific to ALS were also 
collected: disease duration (years), site of onset of symptoms 
(limb or bulbar) and use of riluzole.

Quality of life
QoL was assessed using Amyotrophic Lateral Sclerosis 

Assessment Questionnaire-40 (ALSAQ-40), which is specifi-
cally designed to evaluate the QoL of patients with ALS. The 
AALSAQ-40 addresses five domains that are normally com-
promised in motor neuron diseases: eating, communication, 
activities of daily living and independence, mobility, and emo-
tional aspects. The score for each domain ranges from 0 to 100. 
The total score is determined from the sum of the domains and 
ranges from 0-500, with higher scores denoting worse QoL12.

Functional assessment - ALS specific questionnaire
The Amyotrophic Lateral Sclerosis Functional Rating Scale-

Revised (ALSFRS-R) was used for functional assessment13. The 
ALSFRS-R addresses 12 items (speech, salivation, swallowing, 
handwriting, cutting food and handling utensils, dressing and 
hygiene, turning in bed and adjusting bed clothes, walking, 
climbing stairs, dyspnea, orthopnea and breathing insufficiency) 
that assess gross motor function, fine motor function, and bul-
bar and respiratory involvement. Each function is scored from 
0 to 4 points and the total ranges from zero (maximum dis-
ability) to 48 (no disability). In this study, we also categorized 
the ALSFRS-R score into three stages of severity: mild (score: 
37-48), moderate (score: 25-36) and severe (score: 0-24) 14,15.

Muscle strength
Muscle strength was measured bilaterally using the Medical 

Research Council (MRC) scale, which is scored on a scale from 
0 (absence of movement) to 5 (normal strength) points. Four 
upper limb muscles (wrist extension, wrist flexion, elbow flexion 
and shoulder abduction) and four lower limb muscles (ankle 
dorsiflexion, plantar flexion, hip extension and flexion) were 
considered. The score of the 16 muscle groups produced an 
overall strength score ranging from 0 to 80 points4,16,17.
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Physical performance
Physical performance was assessed using the Short Physical 

Performance Battery (SPPB), which involves three objective 
tests of lower body function: 1) timed three-meter walk at a 
normal pace using the best of two times; 2) time required to 
stand up from a chair five times as fast as possible; and 3) three 
individual tests of standing balance, which include a side-by-
side stance, semi-tandem stance, and tandem stance, with the 
maximum score given for successfully standing for 10 seconds 
during each individual test. Each task is scored from zero to 4 
points. The scores on the three tests are summed to give the 
total, which ranges from 0 to 12, with higher scores indicating 
a higher level of functioning18.

Fatigue
The Fatigue Severity Scale (FSS) was used to assess fatigue. 

The FSS is a self-report questionnaire with nine items address-
ing the severity of fatigue in daily life. Each statement is scored 
from 1 (strong disagreement) to 7 (strong agreement). The FSS 
score is obtained by calculating the average of all items and a 
score ≥ 4 indicates the presence of fatigue19.

Statistical analysis
Descriptive analysis was performed using frequency and 

measures of central tendency and dispersion according to the 
characteristics of each variable of interest. The normality of the 
data was tested using the Shapiro-Wilk test. 

We performed three set of analyses. First, we compared QoL 
between the following subgroups of patients: male vs female, 
site of onset (spinal vs bulbar), severity of the disease (mild, 

moderate and severe, according to ALSFRS-R), pain, ambula-
tion, turning in bed and sit-to-stand capacity. Student’s t-test 
for independent samples or ANOVA with turkey post-hoc test 
was used to compare the difference in QoL between subgroups. 

Secondly, we investigated correlations between the score 
on ALSAQ-40 and demographic and clinical variables. Pearson 
or Spearman correlation tests were used to explore these 
correlations. 

Lastly, a multiple linear regression was used to determine 
independent variables predictive of the response variable (QoL). 
The final model was created using the stepwise forward method. 
Variables correlated to QoL, with clinical relevance, were used 
as the independent variables (age, ALSFRS-R, fatigue, pain and 
muscle strength). Multicollinearity was tested when selecting 
the independent variables. All analyses were performed with 
the SPSS 20.0 program and the level of significance was set at 
5% (p < 0.05).

RESULTS

Demographic and clinical characteristics of ALS 
participants

Forty-five patients with ALS (56.44 ± 11.07 years) participated 
in the present study. Median of disease duration was three years 
(min-max: 0-6). Most participants were male (60%) and had 
initial spinal presentation (82.2%). Regarding QoL, the mean 
total ALSAQ-40 score was 279.03 ± 118.26. The demographic and 
clinical characteristics of the participants as well as the scores 
of the QoL domains (mobility, activities of daily living, eating, 
communication and emotional aspects) are shown in Table 1.

Table 1. Demographic and clinical characteristics of participants.

Characteristics
ALS (n = 45)

n (%) mean ± SD median; min-max

Age (years) 56.4 ± 11.1

Sex (male) 27 (60)

Disease duration (years) 3; 0-6

Site of symptom onset
Limb 37 (82.2)

Bulbar 8 (17.8)

Pain 24 (53.3)

Pain intensity 5.6±1.9

N of medications 3; 0-12

Riluzole use 32 (71.1)

Non-invasive ventilation 9 (20)

Tracheotomy/mechanical ventilation 0 (0)

Mobility

Sit-to-stand
Able to perform independently
Unable to perform without assistance

20 (44.4)
25 (55.6)

Turning in bed
Able without assistance
Unable without assistance

24 (53.3)
21 (46.7)

Ambulation capacity 
Able to walk 
Unable to walk

30 (66.7)
15 (33.3)
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Characteristics
ALS (n = 45)

n (%) mean ± SD median; min-max

ALSFRS-R total score 28.2 ± 10.6

ALS severity level

Mild 13 (28.9)

Moderate 15 (33.3)

Severe 17 (37.8)

Muscle strength (global score) 37.2 ± 15.9

SPPB (physical performance) 1; 0-13

Fatigue 3.42 ± 2.1

ALSAQ-40 domains

Mobility 72.72 ± 30.79

ADL 68.06 ± 34.34

Eating 36.12 ± 37.68

Communication 50.47 ± 44.65

Emotion 51.67 ± 31.60

Total 279.03 ± 118.26

ALS: amyotrophic lateral sclerosis; ALSFRS-R: Amyotrophic Lateral Sclerosis Functional Rating Scale-Revised questionnaire; SPPB: Short Physical Performance 
Battery; ALSAQ-40: Amyotrophic Lateral Sclerosis Assessment Questionnaire-40; Mobility: physical aspects and mobility; ADL: activities of daily living and 
independence; Eating: eating and drinking; communication: communication skills; emotion: emotional aspects.

Table 2. QoL according to different clinical and functional characteristics.

Variable n ALSAQ-40 score p-value

Sex
Male 27 231.5 ± 97.6

0.001*
Female 18 350.25 ± 112.5

Site of symptom onset
Limb 37 266.5 ± 125.2

0.140
Bulbar 8 335.9 ± 70.4

ALS severity level

Mild 13 155.3 ± 84.94

<0.002*Moderate 15 275.4 ± 43.7

Severe 17 376.9 ± 93.5

Pain
Yes 24 316.54 ± 120.5

0.021*
No 21 236.15 ± 102.2

Ambulation capacity
Yes 30 248.9 ± 109.7

0.014*
No 15 339.14 ± 114.84

Turning in bed capacity
Yes 24 208.11 ± 94.63

0.000*
No 21 359.11 ± 94.6

Sit-to-stand capacity
Yes 20 208.83 ± 102.78

0.000*
No 25 335.17 ± 99.42

ALSAQ-40: Amyotrophic Lateral Sclerosis Assessment Questionnaire-40; ALS: amyotrophic lateral sclerosis. 

Table 1. Cont.

Subgroup comparisons
The data regarding the QoL comparisons in different sub-

groups (sex, site of onset, ALS severity level, pain, walking, turn-
ing in bed and sit-to-stand capacity) are shown in Table 2. QoL 
was significantly worse among women (p = 0.001), individu-
als who were unable to walk (p = 0.014), unable to turn in bed 
without assistance (p = 0.000), unable to change from a siting 
to a standing position (p = 0.000) and in those who reported 
pain (p = 0.021). QoL differed among the different stages of the 
disease (p ≤ 0.002) in all comparisons between groups, with 
worse QoL in more severe stages of the disease. No statistically 
significant difference was found in QoL regarding the site of 
disease onset (bulbar/limb). 

Correlation analysis
QoL was strongly correlated with the ALSFRS-R score (r = 

-0.82; p = 0.000), indicating that individuals with more severe 
functional impairment had worse QoL. Older age was also corre-
lated with poorer quality of life in individuals with ALS (r = 0.38; 
p = 0.010). Muscle strength (r = -0.49; p = 0.001), SPPB score (r = 
-0.40; p = 0.012), pain intensity (r = 0.32; p = 0.033) and fatigue 
(r = 0.35; p =0.021) were also correlated with the perception of 
QoL. Thus, it was found that lower strength, worse physical 
performance, higher pain intensity and fatigue were related 
to worse QoL in ALS. The correlations are shown in Table 3.
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DISCUSSION

In the present study, QoL was worse in women, older 
people, in those with severe stages of ALS, impaired mobility, 
poorer physical performance, and those who reported pain. 
Functional status and fatigue in ALS were predictors of QoL 
and functional status exerted a stronger influence. These find-
ings confirm the importance of functional status to QoL in 
ALS4,9,20. As maintaining QoL during the course of the disease 
is important, clinicians must be aware of the factors associated 
with poorer QoL to provide optimal care20. 

The neurobiological nature of ALS leads to functional loss 
over time. The outcome is progressive decline, which results in 
an increasing number and severity of impairments, functional 
limitations and disabilities that can exert an impact on QoL21. 
However, there is no consensus on the association between the 
progression of functional disability in patients with ALS and 
QoL. In the present study, an association was found between 
physical function and QoL. We found that the ALSFRS-R score 
explained 76% of the variation in the ALSAQ-40 score, which is 
in agreement with a previous association (75%) described by 
Prell et al. 9. However, this result contrasts findings described 
in other studies7,8,22. A probable explanation for these divergent 
results is the difference in the type of tool (generic or disease-
specific) used to assess QoL4,7,22. Studies employing a generic 
instrument to assess QoL in ALS have indicated the main-
tenance of QoL despite the decline in physical function7,8,22, 
whereas studies using a disease-specific instrument report a 
reduction in QoL with the increase in physical impairment in 
ALS4,9. Disease-specific QoL instruments seem to better identify 

characteristics related to ALS and may be more sensitive to 
disease-related changes. The use of disease specific instru-
ments may increase the magnitude of prediction compared 
to generic instruments9. 

We also compared QoL regarding different aspects of func-
tional capability, which is a novel information in the literature. 
Activities such as turning in bed, ambulation capacity and going 
from the sitting to standing position are extremely important 
aspects of mobility that ensure independence20. The inability 
to perform these tasks without assistance is related to worse 
QoL in ALS. Besides the impact on independence, a reduc-
tion in mobility can cause sleep disorders as well as pain due 
to immobilization23. Thus, maintaining mobility for as long as 
possible may be beneficial to patients with ALS. To comple-
ment the assessment of function measured by a self-report 
questionnaire, we investigated aspects of mobility using the 
SPPB, evaluating the execution of different tasks or actions 
(walking three meters, sit-to-stand five times and balance)18. 
Thirty of the 45 participants in the sample were able to perform 
this battery of tests and a correlation was found between the 
total SPPB score and QoL. This finding further strengthens the 
previous result that functional capacity contributes to QoL20. 
This correlation was found both by a self-report measure and 
by a measure of activity performance. However, further research 
is required to better understand the influence of maintaining 
mobility on QoL. 

Fatigue was an independent variable contributing to the 
final multiple linear regression model. The correlation between 
fatigue and quality of life has been found in previous studies24-26, 
but no studies were found in which fatigue was considered a 

Table 3. Correlations between QoL and functional/clinical 
variables in sample of patients with ALS.

Variables r p-value

Age 0.38 p = 0.010*

Disease duration (years) -0.12 p = 0.449

ALSFRS-R -0.82 p = 0.000*

Muscle strength -0.49 p = 0.001*

SPPB -0.40 p = 0.012*

Pain intensity 0.32 p = 0.033*

Fatigue 0.35 p = 0.021*

QoL: Quality of life; ALS: Amyotrophic lateral sclerosis; r: correlation 
coefficient; ALSFRS-R: Amyotrophic Lateral Sclerosis Functional Rating 
Scale-Revised questionnaire; SPPB: Short Physical Performance Battery.

Table 4. Predictors of QoL in ALS. 

Predictors R2 Adjusted R2 F(1.37) Β p-value

ALSFRS-R and Fatigue Model 0.689 0.673 4.494 <0.041

ALSFRS-R -0.760 0.000

Fatigue 0.200 0.041

QoL: Quality of life; ALS: Amyotrophic lateral sclerosis; R2: coefficient of determination; F: F statistic; ALSFRS-R: Amyotrophic Lateral Sclerosis Functional Rating 
Scale-Revised questionnaire.

Multiple regression analysis
Multiple regression analysis was carried out to investigate 

whether age, ALSFRS-R, fatigue, pain and muscle strength could 
significantly predict QoL. The final multiple linear regression 
model included the ALSFRS-R score (β = -0.760; t = -8.06; p = 
0.000) and fatigue (β = 0.200; t = 2.12; p = 0.041). The results 
of the regression analysis indicated that the model explained 
68.9% of the variance and was a significant predictor of QoL 
[F(1.37) = 4.494, p ≤ 0.041] (Table 4). Functional status exerted 
a stronger influence, as the ALSFR-S score explained 76% of 
the variation in the ALSAQ-40 score.
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predictor of QoL. Fatigue is a common and debilitating symp-
tom in individuals with ALS and can cause distress as well as a 
reduction in physical function24-26. Fatigue in ALS probably has a 
multifactorial etiology and appears to be experienced primarily 
as a general feeling of whole-body tiredness as well as physical 
aspects (reversible motor weakness)24,26. Despite the adverse 
effects of fatigue, symptoms can be minimized through effec-
tive management24. Therefore, recognizing the signs of fatigue, 
identifying factors that worsen symptoms, and learning ways 
to maintain energy can have an impact on the QoL of patients 
with ALS. Despite the complexity and importance of fatigue in 
ALS, few studies are found in the literature. 

For a more in-depth investigation of QoL in ALS, this study 
also compared QoL between the sexes and sites of onset (spinal 
vs. bulbar) as well as among severity categories (mild, moder-
ate, and severe, according to ALSFRS-R). We also investigated 
correlations between the ALSAQ-40 score and age, disease 
duration, and muscle strength. 

We found that women had significantly worse QoL scores 
compared to men. In contrast, other studies found that sex 
had no influence on QoL in patients with ALS4,22. The interac-
tion between gender and clinical features in ALS is complex 
and related to disease onset, age at onset, the clinical course 
of the disease, and different biological responses, which may 
affect disease impairment and QoL27. However, the influence 
of sex should be further investigated. The negative correla-
tion found between aging and QoL is in agreement with data 
reported in a previous study22. Functional decline is common 
in older people and physical impairment is exacerbated when 
aging is combined with a neurodegenerative disease, perhaps 
determining an early worsening of both disability and QoL28. 
Some studies found age to be a prognostic factor for survival 
and physical disability in ALS28,29. 

No difference in QoL was found in relation to the site of 
symptom onset (bulbar or limbs). Some studies have reported 
a worse prognosis with bulbar onset, with a higher rate of dis-
ability and, consequently, worse QoL4,22,30. In the present study, 
however, no difference was found between bulbar and limb 
onset. This divergence may be explained by factors such as 
different sample characteristics, differences in the age of the 
participants4,30, the sample size for bulbar onset in the present 
study, and the different instruments employed for the assess-
ment of QoL22,30. 

A significant reduction in QoL was found with the increase 
in the severity of ALS. This result is in agreement with findings 
described in the literature4,9. QoL worsens with the progression 
of impairments. Despite the progressive physical impairment 
that occurs throughout the course of the disease and the cor-
relation between the severity of ALS and poorer QoL, we found 
no significant correlation between QoL and disease duration. 

A similar finding is described in a previous study22. Disease 
duration and its progression varies greatly among individuals 
with ALS. The average life expectancy is two to five years after 
diagnosis. However, many people can live with the disease for 
longer than five years and with different degrees of impairment1. 
In addition, we often encounter the problem of inaccurate 
information regarding the onset of disease. Therefore, disease 
duration is not the best information to guide rehabilitation 
and the therapeutic plan.

Pain was correlated with a poor QoL. Associations between 
QoL and pain have been identified in previous studies16,31. Pain is 
a frequent symptom in ALS and is largely overlooked in clinical 
settings, despite the stressful experiences and negative impact 
it may cause16,31. Clinicians should be aware that pain exerts 
a negative impact on QoL and should be managed effectively 
throughout the course of the disease.

We found a moderate significant negative correlation 
between muscle strength and QoL in ALS, which is in agree-
ment with data reported in the literature4. Muscle weakness 
and atrophy are considered the first signs of ALS and are usu-
ally the reason to see a doctor. Initial muscle weakness usually 
occurs in isolated muscles, followed by progressive, general-
ized atrophy and weakness, which have an adverse effect on 
functioning and wellbeing20. Therefore, monitoring changes 
in strength may provide information about functional decline 
and, consequently, a reduction in QoL.

We acknowledge certain limitations of the present study. 
The first is the cross-sectional design, which does not allow 
predicting QoL changes throughout the progression of the dis-
ease. Thus, longitudinal studies are needed to investigate the 
influence of disease progression on QoL. Another limitation 
was the use of a convenience sample of individuals recruited 
from a specialized ALS clinic. Although the outpatient clinic 
is a public reference center in a large state in Brazil, the use 
of a convenience sample limits the generalizability of results. 
Another important limitation was the fact that we did not evalu-
ate depression, anxiety, or other mood disorders in the patients 
or caregivers, which are issues that may be related to QoL. 

The present study highlights the importance of functional 
status as a key variable that influences QoL in ALS. The diver-
sity of factors shown to be related to QoL in ALS underscores 
the importance of the implementation of multidisciplinary 
care. As ALS is an incurable neurodegenerative disease and 
QoL should guide care management, healthcare providers 
should pay close attention to secondary symptoms (i.e., pain 
and fatigue) and functional decline. 

ACKNOWLEDGMENT

We thank the participants and their families for their gen-
erous contributions.



261Alencar MA, et al. Quality of life in amyotrophic lateral sclerosis.

References

1.	 Oskarsson B, Gendron TF, Staff NP. Amyotrophic lateral sclerosis: an 
update for 2018. Mayo Clin Proc.2018 Nov 1;93(11):P1617–28. https://
doi.org/10.1016/j.mayocp.2018.04.007 

2.	 Oh J, Kim JA. Supportive care needs of patients with amyotrophic 
lateral sclerosis/motor neuron disease and their caregivers: a 
scoping review. J Clinical Nursing. 2017 Dec;26(23–24):4129–52. 
https://doi.org/10.1111/jocn.13945 

3.	 Hardiman O, van den Berg LH, Kiernan MC. Clinical diagnosis and 
management of amyotrophic lateral sclerosis. Nat Rev Neurol. 2011 
Oct 11;7(11):639–49. https://doi.org/10.1038/nrneurol.2011.153 

4.	 Shamshiri H, Fatehi F, Abolfazli R, Hariechian MH, Sedighi B, Zamani 
B, et al. Trends of quality of life changes in amyotrophic lateral 
sclerosis patients. J Neurol Sci. 2016 Sep 15;368:35–40. https://doi.
org/10.1016/j.jns.2016.06.056

5.	 Jenkinson C, Fitzpatrick R, Brenan C, Bromberg M, Swash M. 
Development and validation of a short measure of health status for 
individuals with amyotrophic lateral sclerosis/motor neuron disease: 
the ALSAQ-40. J Neurol. 1999 Nov;246 Suppl 3:III16–21. https://doi.
org/10.1007/BF03161085

6.	 Majmudar S, Wu J, Paganoni S. Rehabilitation in amyotrophic lateral 
sclerosis: why it matters. Muscle Nerve. 2014 Jul;50(1):4–13. https://
doi.org/10.1002/mus.24202

7.	 Larsson BJ, Ozanne AG, Nordin K, Nygren I. A prospective study of 
quality of life in amyotrophic lateral sclerosis patients. Acta Neurol 
Scand. 2017 Dec;136(6):631-8. https://doi.org/10.1111/ane.12774

8.	 Neudert C, Wasner M, Borasio GD. Individual quality of life is not 
correlated with health-related quality of life or physical function 
in patients with amyotrophic lateral sclerosis. J Palliat Med. 2004 
Aug;7(4):551-7. https://doi.org/10.1089/jpm.2004.7.551 

9.	 Prell T, Gaur N, Stubendorff B, Rödiger A, Witte OW, Grosskreutz 
J. Disease progression impacts health-related quality of life in 
amyotrophic lateral sclerosis. J Neurol Sci. 2019 Feb 15;397:92-5. 
https://doi.org/10.1016/j.jns.2018.12.035

10.	 Bond L, Bowen G, Mertens B, Denson K, Jordan K, Vidakovic B, et 
al. Associations of patient mood, modulators of quality of life, and 
pharmaceuticals with amyotrophic lateral sclerosis survival duration. 
Behav Sci (Basel). 2020 Jan 10;10(1):33. https://doi.org/10.3390/
bs10010033

11.	 Lunetta C, Lizio A, Sansone VA, Cellotto NM, Maestri E, Bettinelli M, et 
al. Strictly monitored exercise programs reduce motor deterioration 
in ALS: preliminary results of a randomized controlled trial. J Neurol. 
2016 Jan;263(1):52–60. https://doi.org/10.1007/s00415-015-7924-z

12.	 Pavan K, Marangoni BEM, Zinezzi MO, Schmidt ZB, Oliveira BC, 
Buainais RP, et al. Validation of the Amyotrophic Lateral Sclerosis 
Assessment Questionnaire (ALSAQ-40) scale in the portuguese 
language Arq Neuropsiquiatr. 2010 Feb;68(1):48-51. https://doi.
org/10.1590/S0004-282X2010000100011 

13.	 Guedes K, Pereira C, Pavan C, Pavan K, Valerio BCO. Adaptação 
transcultural e validação da ALS Functional Rating Scale-revised 
para lingua portuguesa. Arq Neuropsiquiatr. 2010 Feb;68(1):44-7. 
https://doi.org/10.1590/S0004-282X2010000100010 

14.	 Sandstedt P, Littorin S, Johansson S, Gottberg K, Ytterberg C, 
Kierkegaard M. Disability and contextual factors in patients with 
amyotrophic lateral sclerosis - a three-year observational study. J 
Neuromuscul Dis. 2018;5(4):439-49. https://doi.org/10.3233/JND-
180322 

15.	 Geng D, Ou R, Miao X, Zhao L, Wei Q, Chen X, et al. Patients’ 
self-perceived burden, caregivers’ burden and quality of life for 
amyotrophic lateral sclerosis patients: a cross-sectional study. J 
Clin Nurs. 2017 Oct;26(19-20):3188-99. https://doi.org/10.1111/
jocn.13667 

16.	 Hanisch F, Skudlarek A, Berndt J, Kornhuber ME. Characteristics 
of pain in a amyotrophic lateral sclerosis. Brain Behav. 2015 
Mar;5(3):e00296. https://doi.org/10.1002/brb3.296

17.	 Paternostro-Sluga T, Grim-Stieger M, Posch M, Schuhfried O, Vacariu 
G, Mittermaier C, et al. Reliability and validity of the Medical Research 
Council (MRC) scale and a modified scale for testing muscle strength 
in patients with radial palsy. J Rehabil Med. 2008 Aug;40(8):665-71. 
https://doi.org/10.2340/16501977-0235 

18.	 Guralnik JM, Ferrucci L, Pieper CF, Leveille SG, Markides KS, Ostir 
GV, et al. Lower extremity function and subsequent disability: 
consistency across studies, predictive models, and value of gait 
speed alone compared with the short physical performance battery. 
J Gerontol A Biol Sci Med Sci. 2000 Apr;55(4):M221–31. https://doi.
org/10.1093/gerona/55.4.M221 

19.	 Toledo FO, Junior WN, Speciali JG, Sobreira CFDR. Cross-cultural 
adaptation and validation of the Brazilian version of the fatigue 
Severity Scale (FSS). Value Health. 2011 Nov 1;14(7):PA329-30. 
https://doi.org/10.1016/j.jval.2011.08.532

20.	 Silva JPR, Santiago Júnior JB, Dos Santos EL, Carvalho FO, 
Costa IMPF, et al. Quality of life and functional independence 
in amyotrophic lateral sclerosis: a systematic review. Neurosci 
Biobehav Rev. 2020 Apr;111:1-11. https://doi.org/10.1016/j.
neubiorev.2019.12.032 

21.	 Bello-Haas V. Framework for Rehabilitation of Neurodegenerative 
Diseases: Planning Care and Maximizing Quality of Life. Neurology 
Report. 2002;26(3):115-29.

22.	 Körner S, Kollewe K, Abdulla S, Zapf A, Dengler R, Petri S. Interaction 
of physical function, quality of life and depression in amyotrophic 
lateral sclerosis: characterization of a large patient cohort. BMC 
Neurol. 2015 May 16;15:84. https://doi.org/10.1186/s12883-015-
0340-2

23.	 Boentert M. Sleep disturbances in patients with amyotrophic lateral 
sclerosis: current perspectives. Nat Sci Sleep. 2019 Aug 9;11:97–111. 
https://doi.org/10.2147/NSS.S183504

24.	 Gibbons C, Pagnini F, Friede T, Young CA. Treatment of fatigue in 
amyotrophic lateral sclerosis/motor neuron disease. Cochrane 
Database Syst Rev. 2018 Jan 2;1(1):CD0111005. https://doi.
org/10.1002/14651858.CD011005.pub2

25.	 Lou J-S, Reeves A, Benice T, Sexton G. Fatigue and depression are 
associated with poor quality of life in ALS. Neurology. 2003 Jan 
14;60(1):122-3. https://doi.org/10.1212/01.wnl.0000042781.22278.0a 

26.	 Ramirez C, Piemonte MEP, Callegaro D, Silva HCA. Fatigue in 
amyotrophic lateral sclerosis: frequency and associated factors. 
Amyotroph Lateral Scler. 2008 Apr;9(2):75-80. https://doi.
org/10.1080/17482960701642502 

27.	 McCombe PA, Henderson RD. Effects of gender in amyotrophic lateral 
sclerosis. Gend Med. 2010 Dec;7(6):557-70. https://doi.org/10.1016/j.
genm.2010.11.010

28.	 Moura MC, Novaes MRCG, Eduardo EJ, Zago YSSP, Freitas RDNB, 
Casulari LA. Prognostic factors in amyotrophic lateral sclerosis: a 
population-based study. PLoS One. 2015 Oct 30;10(10):e0141500. 
https://doi.org/10.1371/journal.pone.0141500

29.	 Caller TA, Andrews A, Field NC, Henegan PL, Stommel EW. The 
epidemiology of Amyotrophic lateral sclerosis in New Hampshire, 
USA, 2004–2007. Neurodegener Dis. 2015;15(4):202-6. https://doi.
org/10.1159/000374117

30.	 Young CA, Ealing J, McDermott C, Williams T, Al-Chalabi A, Majeed 
T, et al. The relationships between symptoms, disability, perceived 
health and quality of life in amyotrophic lateral sclerosis/motor 
neuron disease. Amyotroph Lateral Scler Frontotemporal Degener. 
2019 Aug;20(5-6):317-27. https://doi.org/10.1080/21678421.2019.1
615951

31.	 Edge R, Mills R, Tennant A, Diggle PJ, Young CA, TONiC study group. 
Do pain, anxiety and depression influence quality of life for people 
with amyotrophic lateral sclerosis/motor neuron disease? A national 
study reconciling previous conflicting literature. J Neurol. 2020 
Mar;267(3):607-15. https://doi.org/10.1007/s00415-019-09615-3

https://doi.org/10.1016/j.mayocp.2018.04.007
https://doi.org/10.1016/j.mayocp.2018.04.007
https://doi.org/10.1111/jocn.13945
https://doi.org/10.1038/nrneurol.2011.153
https://doi.org/10.1016/j.jns.2016.06.056
https://doi.org/10.1016/j.jns.2016.06.056
https://doi.org/10.1007/BF03161085
https://doi.org/10.1007/BF03161085
https://doi.org/10.1002/mus.24202
https://doi.org/10.1002/mus.24202
https://doi.org/10.1111/ane.12774
https://doi.org/10.1089/jpm.2004.7.551
https://doi.org/10.1016/j.jns.2018.12.035
https://doi.org/10.3390/bs10010033
https://doi.org/10.3390/bs10010033
https://doi.org/10.1007/s00415-015-7924-z
https://doi.org/10.1590/S0004-282X2010000100011
https://doi.org/10.1590/S0004-282X2010000100011
https://doi.org/10.1590/S0004-282X2010000100010
https://doi.org/10.3233/JND-180322
https://doi.org/10.3233/JND-180322
https://doi.org/10.1111/jocn.13667
https://doi.org/10.1111/jocn.13667
https://doi.org/10.1002/brb3.296
https://doi.org/10.2340/16501977-0235
https://doi.org/10.1093/gerona/55.4.M221
https://doi.org/10.1093/gerona/55.4.M221
https://doi.org/10.1016/j.jval.2011.08.532
https://doi.org/10.1016/j.neubiorev.2019.12.032
https://doi.org/10.1016/j.neubiorev.2019.12.032
https://doi.org/10.1186/s12883-015-0340-2
https://doi.org/10.1186/s12883-015-0340-2
https://doi.org/10.2147/NSS.S183504
https://doi.org/10.1002/14651858.CD011005.pub2
https://doi.org/10.1002/14651858.CD011005.pub2
https://doi.org/10.1212/01.wnl.0000042781.22278.0a
https://doi.org/10.1080/17482960701642502
https://doi.org/10.1080/17482960701642502
https://doi.org/10.1016/j.genm.2010.11.010
https://doi.org/10.1016/j.genm.2010.11.010
https://doi.org/10.1371/journal.pone.0141500
https://doi.org/10.1159/000374117
https://doi.org/10.1159/000374117
https://doi.org/10.1080/21678421.2019.1615951
https://doi.org/10.1080/21678421.2019.1615951

