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FUNCTIONALITY AND QUALITY OF LIFE IN PATIENTS WITH  
AMYOTROPHIC LATERAL SCLEROSIS: A CROSS-SECTIONAL STUDY
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ABsTrAcT
Purpose. To identify factors constraining functionality and life quality in amyotrophic lateral sclerosis (ALs).
Methods. cross-sectional study in 6 ALs patients aged 51.16 ± 8.70 years, with disease duration of 3.16 ± 2.63 years. Amyo-
trophic Lateral sclerosis severity scale (ALsss) and Amyotrophic Lateral sclerosis Functional rating scale (ALsFrs-r/Br) 
served to evaluate functionality; Amyotrophic Lateral sclerosis Assessment Questionnaire (ALsAQ-40) analysed life quality. 
Descriptive statistics was applied to clinical characteristics. The correlation of clinical profile and disease duration with the 
degree of functionality and life quality was verified by spearman’s correlation, with values considered significant if p < 0.05 
and r > 0.8.
Results. There was a positive correlation of age with ALsFrs (r = 0.852), disease duration with ALsAQ-40/physical mobility 
(r = 0.805), ALsFrs-r with ALsss (r = 0.972), physical mobility with food (r = 0.881), and communication with emotional 
status (r = 0.947). Negative correlations were observed of age with mobility (r = –0.805) and emotional status (r = –0.876), 
disease duration with ALsFrs-r (r = –0.858) and ALsss (r = –0.930), ALsFrs-r with physical mobility (r = –0.978) and 
food (r = –0.855), ALsss with physical mobility (r = –0.910) and daily life activity (r = –0.874).
Conclusions. Longer disease was associated with lower functionality and poor life quality. Better functionality indicated 
lower severity and higher life quality in physical mobility and food. Higher severity was bound with poor life quality in 
physical mobility and daily life activity. We also observed correlations of physical mobility with food, and communication 
with emotional status.
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Introduction

Amyotrophic lateral sclerosis (ALs) is a disease that 
affects lower motor neurons, located in the brainstem 
and anterior region of the spinal cord, and upper motor 
neurons, located in the motor area of the central nerv-
ous system [1–3]. Age is an important factor related to 
ALs development: the disease occurs mainly in pa-
tients aged 55–75 years [4]. in Brazil, it is estimated 
that the prevalence ranges from 0.9 to 5 per 100,000 
inhabitants [5]. The average survival of patients after 
the onset of symptoms is 3–5 years [6]. ALs causes 
motor deficit and decreases functionality. The classic 

form of ALs is characterized by insidious onset, asym-
metrical muscle weakness, fasciculation, hyperre-
flexia, and limb and tongue atrophy [7, 8].

There are currently new forms of ALs therapies, 
and the traditional assessment of the disease would not 
be sufficient to characterize some important changes 
during the evolution; the evaluation process would 
be facilitated by specific scales [9]. The comprehen-
sion of clinical and epidemiological factors in ALs 
patients correlated with functional impairment and 
quality of life is important to improve prognosis and 
reduce complications in these patients [10, 11].
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ALs has no cure, and the patients are treated in 
tertiary reference centres in many countries. Although 
multidisciplinary treatment prolongs survival in ALs, 
the effect on quality of life is not known. ALs evalua-
tion is a relevant topic to guide and identify signifi-
cant and realistic goals for treatment [4]. Thus, the care 
of these patients by a multidisciplinary team (physi-
cians, physiotherapists, nurses, psychologists, speech 
therapists, nutritionists, and social workers) trained 
with specific evaluation tools application facilitates the 
strategies and monitoring of ALs progression [12–14].

Thus, the present study aimed to characterize pa-
tients with ALs by means of an evaluation of the func-
tionality and quality of life by using specific scales 
and to correlate these scales with age and the disease 
duration and severity.

Material and methods

study design, setting, and participants

A cross-sectional, descriptive study was performed 
between June and December 2017. We included in-
dividuals of both sexes, living in the city of Uberaba, 
Minas Gerais, Brazil, with a documented or possible 
diagnosis of ALs. Patients with motor deficits result-
ing from other associated conditions and with cogni-
tive impairment were excluded.

Variables

a) clinical and demographic variables: the general 
information on the participants were age, sex, and clini-
cal data such as onset of symptoms and evolution of 
the disease.

b) Functionality: functionality was assessed by using 
the Amyotrophic Lateral sclerosis Functional rating 
scale – revised (ALsFrs-r/Br) and Amyotrophic 
Lateral sclerosis severity scale (ALsss) in the Portu-
guese version.

c) Quality of life: this was evaluated with the Amyo-
trophic Lateral sclerosis Assessment Questionnaire 
(ALsAQ-40).

Measurement

a) ALsFrs-r/Br: the scale involves 12 items, each 
scored 0–4, with the total score ranging from 0 to 48; 
48 indicates normal functionality and 0 stands for 
serious impairment [15].

b) ALsss: the scale is composed of 4 dimensions: 
lower extremity, upper extremity, speech, and swal-

lowing; each dimension can be scored from 10 to 1. 
The score can vary between 4 (bad function) and 40 
(function within normality) [16].

c) ALsAQ-40: the questionnaire includes 40 ques-
tions, divided into the following dimensions: daily life 
activity and independence (10 items); physical aspects 
(10 items); food (3 items); communication (7 items); 
and emotional aspects (10 items). Each item on the scale 
has the response options of ‘never,’ ‘rarely,’ ‘sometimes,’ 
‘often,’ and ‘always’; the higher the score, which can 
vary from 0 to 100, the worse the quality of life [17].

statistical methods

Descriptive statistics (mean and standard devia-
tion) was applied to the data of the clinical, sociode-
mographic, topographical, and evolution characteris-
tics of the patients. The correlation of the clinical 
profile, topographic data, and period of disease evo-
lution with the degree of functionality and quality of 
life was verified by spearman’s correlation, with val-
ues considered significant at p < 0.05 and r > 0.8.

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Decla-
ration of Helsinki, and has been approved by the 
Federal University of Triângulo Mineiro institutional 
review Board.

Informed consent
informed consent has been obtained from all pa-

tients or caregivers included in this study.

Results

overall, 18 individuals (11 men and 7 women) were 
identified with the diagnosis of ALs, and 6 (4 men and 
2 women) met the inclusion criteria. The main charac-
teristics of the patients are shown in Table 1. The mean 
age was 51.16 (± 8.70) years. subjects 3 and 4 were 
diagnosed with bulbar ALs prior to the present study, 
while the others were diagnosed with typical ALs.

The results analysed by spearman’s correlation 
are presented in Table 2. There was a positive correla-
tion of age with ALsFrs-r (r = 0.852) and disease du-
ration with ALsAQ-40/physical mobility (r = 0.805), 
ALsFrs-r with ALsss (r = 0.972), ALsAQ-40/physical 
mobility with ALsAQ-40/food (r = 0.881), ALsAQ-40/
communication with ALsAQ-40/emotional (r = 0.947). 
However, negative correlations were observed for age 
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Table 1. characteristics of the study subjects

subject, disease form Gender Age (years) Disease duration (years) initial symptom

1 classic/defined Male 43 8 Decreased upper limb strength
2 classic/defined Male 44 4 Decreased upper limb strength
3 Bulbar/defined Female 44 1 Difficulty in speaking
4 Bulbar/defined Female 54 2 Difficulty in speaking
5 classic/defined Male 59 3 Decreased upper limb strength
6 Flail arm/defined Male 63 1 Decreased upper limb strength

Table 2. Values of spearman’s correlation between the variables of age, disease duration, ALsFrs-r, ALsss,  
and ALsAQ-40

Variables Age
Disease  
duration

ALsFrs-r ALsss

ALsAQ-40

Physical  
mobility

Food DLA
communi-

cation
Emotional

Age
(rho) 1
(p)

Disease duration
(rho) –0.523 1
(p) 0.435

ALsFrs-r
(rho) 0.852* –0.858* 1
(p) 0.028* 0.029*

ALsss
(rho) 0.797 –0.930* 0.972* 1
(p) 0.010 0.007* 0.001*

ALsAQ-40/
physical mobility

(rho) –0.805* 0.805* –0.978* –0.910* 1
(p) 0.002* 0.049* 0.001* 0.012*

ALsAQ-40/food
(rho) –0.670 0.716 –0.855* –0.787 0.881* 1
(p) 0.135 0.110 0.030* 0.063 0.020*

ALsAQ-40/DLA
(rho) –0.746 0.778 –0.767 –0.874* 0.633 0.503 1
(p) 0.100 0.068 0.075 0.023* 0.177 0.309

ALsAQ-40/
communication

(rho) –0.713 0.440 –0.549 –0.592 0.398 0.414 0.679 1
(p) 0.155 0.383 0.259 0.216 0.435 0.415 0.138

ALsAQ-40/
emotional

(rho) –0.876* 0.455 –0.696 –0.678 0.593 0.599 0.678 0.947* 1
(p) 0.001* 0.364 0.125 0.139 0.215 0.209 0.139 0.004*

ALsFrs-r – Amyotrophic Lateral sclerosis Functional rating scale, ALsss – Amyotrophic Lateral sclerosis severity scale, 
ALsAQ-40 – Amyotrophic Lateral sclerosis Assessment Questionnaire, DLA – daily life activity, rho – spearman’s correlation 
coefficient, p – correlation significance
* statistically significant values were p < 0.05 and r > 0.8

Table 3. Descriptive statistics of the scales results

Variable Minimum Maximum Mean (± SD)

Disease duration 1 8 3.16 (± 2.63)
ALsFrs-r/Br 15 48 33.5 (± 12.84)
ALsss 7 39 26.5 (± 11.36)
ALsAQ-40/physical mobility 0 100 42.5 (± 46.44)
ALsAQ-40/food 18 100 63.6 (± 35)
ALsAQ-40/DLA 0 100 35.3 (± 35)
ALsAQ-40/communication 0 100 72.0 (± 37)
ALsAQ-40/emotional 0 75 53.0 (± 27)

ALsFrs-r/Br – Amyotrophic Lateral sclerosis 
Functional rating scale, ALsss – Amyotrophic 
Lateral sclerosis severity scale, ALsAQ-40 
– Amyotrophic Lateral sclerosis Assessment 
Questionnaire, DLA – daily life activity,  
SD – standard deviation
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with ALsAQ-40/physical mobility (r = –0.805) and 
ALsAQ/emotional (r = –0.876), disease duration with 
ALsFrs-r (r = –0.858) and ALsss (r = –0.930), 
ALsFrs-r with ALsAQ-40/physical mobility (r = 
–0.978) and ALsAQ-40/food (r = –0.855), ALsss 
with ALsAQ-40/physical mobility (r = –0.910) and 
ALsAQ-40/daily life activity (r = –0.874).

in Table 3, we can observe the minimum and maxi-
mum values obtained in the scales.

Discussion

in our study, it was observed that older patients 
presented better functionality and quality of life, and 
increased disease duration was associated with poor 
quality of life in the physical mobility domain. cor-
relations between ALsFrs and ALsss were also re-
vealed, and better functionality was associated with 
lower ALs severity. A low score in physical mobility 
was correlated with the food domain, and communi-
cation with the emotional status domain. We also noted 
that increased disease duration was related to lower 
scores in the functionality scales. Poor functionality 
was associated with poor quality of life in the physical 
mobility and food domains, and higher severity with 
poor quality of life in the physical mobility and daily 
life activity domains.

The present study demonstrated a high correlation 
of older age with better functionality and quality of life, 
and of longer disease duration with poor functional 
scales results and quality of life. in older individuals, 
the time between the onset of symptoms and diagnosis 
was shorter, thus a lower effect of ALs on the motor 
system was observed. ALs progression was correlated 
in another study with lower ALsFrs-r scores [18]. 
With the disease progression, there is an increase in 
motor neuron degeneration and motor function loss, 
which leads to difficulties in performing daily life ac-
tivities, impairing functionality and quality of life.

Higher ALs severity was associated with poor func-
tionality, as well as poor physical mobility and daily 
life activity results in ALsAQ-40. other studies re-
ported that greater severity of the disease occurred in 
more advanced stages, and motor impairment decreased 
the ability to perform daily life activities. The scientific 
literature identifies 3 stages of functional impairment 
during ALs progression: in the initial stage, the indi-
viduals independently perform daily life activities; 
the intermediate stage is characterized as a semi-de-
pendent phase, and the patients need help to perform 
some tasks; in the final stage, the individuals need total 
assistance to perform daily life activities [19–22].

A low score in physical mobility was correlated 
with the food domain in our study. The deficits found 
in these domains can be explained by the fact that ALs 
is a degenerative disease of the whole motor neuron 
system, including progressive paralysis of skeletal 
muscles, with an impact on speech, swallowing, and 
respiratory muscles [23]. ALs causes a progressive loss 
of autonomy and need for assistance during daily life 
activities, mainly during eating. We also identified 
a significant correlation between communication and 
emotional state. The emotional function is an impor-
tant domain studied by other authors, and it consti-
tutes a high priority for clinical care since there is evi-
dence of emotional stress in ALs individuals [24, 25]. 
Physical deterioration during ALs progression is asso-
ciated with a loss of independence, inability to com-
municate, and a considerable emotional challenge 
[26, 27].

The physical mobility and food domains of AL-
sAQ-40 presented a significant correlation with func-
tionality. The physical mobility domain was the most 
impaired in ALs patients in other studies, and showed 
correlation with quality of life, mainly in the food do-
main. There is an increase in the metabolic demand 
during ALs progressions, and weight loss has multi-
factorial causes, including oropharyngeal dysphagia, 
secondary loss of appetite, and loss of autonomy [28, 29].

The limitations of the study are related to the sam-
ple size and the absence of forced vital capacity data, 
which could not be analysed on account of the great 
heterogeneity of topographies and lack of the informa-
tion in the medical charts. However, the purpose of the 
present study was to identify factors that negatively 
impacted on the functionality and quality of life in 
ALs patients. There is a need to improve the evaluation 
tools because of the complications during ALs pro-
gression, which refer to strength, tone, trophism, res-
piratory function, and depression, as well as to analyse 
the impact of the environment context.

Conclusions

our results revealed that an increase in disease 
duration was associated with lower functionality and 
poor quality of life, and better functionality with less 
severity and higher quality of life in the physical mo-
bility and food domains. Higher ALs severity was as-
sociated with poor quality of life in the physical mobil-
ity and daily life activity domains. We also observed 
correlations between physical mobility and food, and 
between communication and emotional status do-
mains in ALs patients.



HUMAN MOVEMENT

P.G.J. oliveira et al., Functionality and quality of life in ALs

23
Human Movement, Vol. 21, No 2, 2020 

humanmovement.pl 

Disclosure statement
No author has any financial interest or received any 

financial benefit from this research.

Conflict of interest
The authors state no conflict of interest.

References
1. Associação Brasileira de Esclerose Lateral Amiotrófica 

(ABrELA). Amyotrophic lateral sclerosis manual [in 
Portuguese]. são Paulo: ABrELA; 2002.

2. oskarsson B, Gendron TF, staff NP. Amyotrophic lateral 
sclerosis: an update for 2018. Mayo clin Proc. 2018; 
93(11):1617–1628; doi: 10.1016/j.mayocp.2018.04.007.

3. Garcia-santibanez r, Burford M, Bucelli rc. Heredi-
tary motor neuropathies and amyotrophic lateral scle-
rosis: a molecular and clinical update. curr Neurol 
Neurosci rep. 2018;18(12):93; doi: 10.1007/s11910-
018-0901-z.

4. Phukan J, Hardiman o. The management of amyo-
trophic lateral sclerosis. J Neurol. 2009;256(2):176–
186; doi: 10.1007/s00415-009-0142-9.

5. Linden-Junior E, Becker J, schestatsky P, rotta FT, 
Marrone cD, Gomes i. Prevalence of amyotrophic lateral 
sclerosis in the city of Porto Alegre, in southern Brazil. 
Arq Neuropsiquiatr. 2013;71(12):959–962; doi: 10.1590/ 
0004-282X20130177.

6. Lima NMFV, Guerra cc, Teixeira Lc, silva LBc, di 
sordi M, Mourão L, et al. Translation and validation of 
the amyotrophic lateral sclerosis severity scale (ALsss) 
[in Portuguese]. Fisioter Pesqui. 2009;16(4):316–322; 
doi: 10.1590/s1809-29502009000400006.

7. Tarini VAF, Vilas L, cunha McB, oliveira AsB. The 
exercise in neuromuscular diseases [in Portuguese]. 
rev Neurociencias. 2005;13(2):67–73.

8. Facchinetti LD, orsini M, Lima MAsD. risk of over-
use in amyotrophic lateral sclerosis: update [in Portu-
guese]. rev Bras Neurol. 2009;45(3):33–38.

9. orsini M, de Freitas MrG, Mello MP, Botelho JP, car-
doso FM, Nascimento oJM, et al. Evaluation measures 
in amyotrophic lateral sclerosis [in Portuguese]. rev 
Neurocienc. 2008;16(2):144–151.

10. cosmo csA, Lucena rcs, sena EP. clinical aspects of 
functional capacity determinants in amyotrophic lateral 
sclerosis [in Portuguese]. r ci Med Biol. 2012;11(2): 
134–139; doi: 10.9771/cmbio.v11i2.6673.

11. silva NPo, Martins LJNs, Ferreira TB, cavalcanti FAc. 
correlation between functional independence and quality 
of life of patients with amyotrophic lateral sclerosis 
[in Portuguese]. cad Ter ocup. 2014;22(3):507–513; 
doi: 10.4322/cto.2014.071 .

12. Van den Berg JP, Kalmijn s, Lindeman E, Veldink JH, 
de Visser M, Van der Graaff MM, et al. Multidiscipli-
nary ALs care improves quality of life in patients with 
ALs. Neurology. 2005;65(8):1264–1267; doi: 10.1212/ 
01.wnl.0000180717.29273.12.

13. Tramonti F, Bongioanni P, Di Bernardo c, Davitti s, 
rossi B. Quality of life of patients with amyotrophic 
lateral sclerosis. Psychol Health Med. 2012;17(5):621–
628; doi: 10.1080/13548506.2011.651149.

14. Bello-Haas VD. Physical therapy for individuals with 
amyotrophic lateral sclerosis: current insights. Degener 
Neurol Neuromuscul Dis. 2018;8:45–54; doi: 10.2147/
DNND.s146949.

15. Hillel AD, Miller rM, Yorkston K, McDonald E, Nor-
ris FH, Konikow N. Amyotrophic lateral sclerosis se-
verity scale. Neuroepidemiology. 1989;8(3):142–150; 
doi: 10.1159/000110176.

16. Guedes K, Pereira c, Pavan K, Valério Bc. cross-cultur-
al adaptation and validation of ALs functional rating 
scale – revised in Portuguese language. Arq Neurop-
siquiatr. 2010;68(1):44–47; doi: 10.1590/s0004-
282x2010000100010.

17. Pavan K, Marangoni BEM, Zinezzi Mo, schmidt KB, 
oliveira Bc, Buainain rP, et al. Validation of the Amyo-
trophic Lateral sclerosis Assessment Questionnaire 
(ALsAQ-40) scale in the Portuguese language. Arq 
Neuropsiquiatr. 2010;68(1):48–51; doi: 10.1590/
s0004-282X2010000100011.

18. 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: char-
acterization of a large patient cohort. BMc Neurol. 2015; 
15:84; doi: 10.1186/s12883-015-0340-2.

19. Piemonte MEP. Manual of home exercises for patients 
with amyotrophic lateral sclerosis [in Portuguese]. são 
Paulo: Manole; 2001.

20. Eisen A, Turner Mr, Lemon r. Tools and talk: an evo-
lutionary perspective on the functional deficits asso-
ciated with amyotrophic lateral sclerosis. Muscle Nerve. 
2014;49(4):469–477; doi: 10.1002/mus.24132.

21. radunović A, Mitsumoto H, Leigh PN. clinical care of 
patients with amyotrophic lateral sclerosis. Lancet Neu-
rol. 2007;6(10):913–925; doi: 10.1016/s1474-4422(07) 
70244-2.

22. Perez T. Amyotrophic lateral sclerosis (ALs): evalua-
tion of respiratory function [in French]. rev Neurol. 
2006;162 spec No 2:4s188–4s194.

23. Peters M, Fitzpatrick r, Doll H, Playford ED, Jenkin-
son c. The impact of perceived lack of support provided 
by health and social care services to caregivers of 
people with motor neuron disease. Amyotroph Lateral 
scler. 2012;13(2):223–228; doi: 10.3109/17482968.2011. 
649759.

24. Abdulla s, Vielhaber s, Kollewe K, Machts J, Heinze HJ, 
Dengler r, et al. The impact of physical impairment on 
emotional well-being in ALs. Amyotroph Lateral scler 
Frontotemporal Degener. 2014;15(5–6):392–397; doi: 
10.3109/21678421.2014.932380.

25. Mora Js, salas T, Fajardo ML, iváñez L, rodríguez-san-
tos Fr. self perceived emotional functioning of spanish 
patients with amyotrophic lateral sclerosis: a longitu-
dinal study. Front Psychol. 2013;3:609; doi: 10.3389/
fpsyg.2012.00609.



HUMAN MOVEMENT

P.G.J. oliveira et al., Functionality and quality of life in ALs

24
Human Movement, Vol. 21, No 2, 2020  

humanmovement.pl

26. caga J, Hsieh s, Lillo P, Dudley K, Mioshi E. The impact 
of cognitive and behavioral symptoms on ALs patients 
and their caregivers. Front Neurol. 2019;10:192; doi: 
10.3389/fneur.2019.00192.

27. Hogden A, Foley G, Henderson rD, James N, Aoun sM. 
Amyotrophic lateral sclerosis: improving care with a mul-
tidisciplinary approach. J Multidiscip Healthc. 2017; 
10:205–215; doi: 10.2147/JMDH.s134992.

28. oliveira AsB, Pereira rDB. Amyotrophic lateral scle-
rosis (ALs): three letters that change the people’s life. 
For ever. Arq Neuropsiquiatr. 2009;67(3A):750–782; 
doi: 10.1590/s0004-282x2009000400040.

29. Dietrich-Neto F, callegaro D, Dias-Tosta E, silva HA, 
Ferraz ME, Lima JMB, et al. Amyotrophic lateral scle-
rosis in Brazil: 1998 national survey. Arq Neuropsiqui-
atr. 2000;58(3A):607–615; doi: 10.1590/s0004-282x 
2000000400002.


