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Abstract

Introduction: Amyotrophic lateral sclerosis (ALS) is a 

disabling neurodegenerative disease, which compromises 

locomotion and functional independence. As the 

goal of physical therapy is to maintain the individual's 

locomotion capacity and independence as long as 

possible, it is necessary to gain a better understanding 

of the possible factors associated with the loss of this 

capacity. Objective: To evaluate functional ambulation 

in patients with ALS and possible factors associated 

with its decline. Methods: A cross-sectional study was 

conducted with sporadic ALS patients. Demographic and 

clinical/functional aspects were evaluated. ALS Functional 

Rating Scale-Revised (ALSFRS-R), Functional Ambulation 

Category, Medical Research Council scale and Fatigue 

Severity Scale were used. Descriptive and comparative 

analyses were conducted of the groups capable and 

incapable of functional ambulation. Binary logistic 

regression (stepwise forward method) was performed 

to determine potential factors associated with the loss of 

functional ambulation. Results: Among the 55 patients 

(mean age: 56.9 ± 11.2 years), 74.5% were able to walk 

functionally. Differences were found between groups 

regarding time of diagnosis, number of falls, pain, use of 

noninvasive ventilation, gastrostomy, ability to turn in bed, 

mobility aids, home adaptations, functional performance, 

muscle strength and fatigue. The possible predictors of 

walking disability were overall muscle strength (OR = 

0.837; p = 0.003) and fatigue (OR =1.653; p = 0.034). 

Conclusion: Muscle strength and fatigue are associated 

with the decline in ambulation capacity in patients with 

ALS. In view of the complexity of elements involved in 

walking, further studies are needed to investigate the 

influence of these aspects in this population.
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Introduction

Amyotrophic lateral sclerosis (ALS) is a progressive, 

neurodegenerative disease of a multifactor etiology that 

affects upper and lower motor neurons and is ultimately 

fatal.1 ALS is considered one of the most disabling chronic 

degenerative diseases and results in the complete loss 

of independence and autonomy. The progression of the 

disease leads to motor changes associated with the loss 

of strength, balance and coordination,2 compromising 

activities that involve locomotion, transfers and self-care. 

ALS is characterized by a large variety of symptoms, 

such as muscle atrophy, weakness, spasticity, fatigue, 

dysarthria, dysphonia, dysphagia and dyspnea,3,4 as 

well as non-motor symptoms related to cognitive and 

psychiatric impairment.5,6 The evolution of the disease 

is generally fast, but quite heterogeneous. In most 

cases, the time between the onset of the first symptoms 

and dependence on ventilatory support is two to four 

years.5,6 

Gait becomes altered throughout the course of the 

disease. The main changes described in the literature 

are a reduction in walking speed, increase in variability 

and longer stride time.7,8 The loss of walking capacity is 

one of the most impacting aspects in the lives of affected 

individuals, as ambulation is essential to movements from 

one place to another in an independent, autonomous 

manner.9 The decline in ambulation results in limitations 

regarding the functional activities necessary for the 

maintenance of self-care as well as restrictions to 

participation in work and social activities, creating a 

vicious cycle that contributes to even greater declines in 

functional capacity and quality of life.10 

Ambulation is a complex process that requires so-

phisticated control of the neural system and muscles.9,10 

The potential mechanisms of altered gait in ALS are 

muscle weakness, the reduction in cardiorespiratory 

fitness and fatigability.7 However, few studies have 

addressed the factors actually associated with impaired 

walking capacity in ALS. One of the central goals of 

physical therapy for affected individuals is to maintain 

locomotion capacity as long as possible.11  

There is a lack of studies that investigate, in indivi-

duals with ALS, changes in locomotion, factors related 

to decline and the ability to maintain ambulation. 

Knowledge of locomotion characteristics and possible 

factors associated with changes provide data that can 

guide the implementation of more effective interven-

tions. Understanding factors associated with changes in 

locomotion during the progression of the disease could 

assist in the maintenance of independence for a longer 

period of time. Therefore, the aim of the present study 

was to evaluate functional ambulation in patents with 

ALS and possible factors associated with the limitation 

of this ability.

 Resumo

Introdução: A esclerose lateral amiotrófica (ELA) é uma doença 

neurodegenerativa incapacitante, que compromete a locomoção 

e a independência funcional. Como o objetivo da fisioterapia 

é manter a capacidade de locomoção e independência do 

indivíduo pelo maior tempo possível, é necessário conhecer 

melhor os possíveis fatores associados à perda dessa capacidade. 

Objetivo: Avaliar a deambulação funcional em pacientes com 

ELA e possíveis fatores associados ao seu declínio. Métodos: 

Realizou-se um estudo transversal com ELA esporádica. 

Aspectos demográficos e clínicos/funcionais foram avaliados. 

A Escala Funcional de ELA (ALSFRS-R), a Escala de Categoria 

de Deambulação Funcional (FAC), a Medical Research Council 

Scale e a Escala de Severidade de Fadiga (FSS) foram usadas. 

Foram realizadas análises descritivas e comparativas dos grupos 

capazes e incapazes de deambulação funcional. A regressão 

logística binária (método stepwise forward) foi realizada 

para determinar os potenciais fatores associados à perda da 

deambulação funcional. Resultados: Entre os 55 pacientes 

(média de idade: 56,9 ± 11,2 anos), 74,5% eram capazes de 

deambular funcionalmente. Encontraram-se diferenças entre os 

grupos quanto ao tempo de diagnóstico, número de quedas, 

dor, uso de ventilação não invasiva, gastrostomia, capacidade 

de se virar no leito, auxiliares de locomoção, adaptações 

domiciliares, desempenho funcional, força muscular e fadiga. 

Os possíveis preditores de incapacidade de locomoção foram 

força muscular geral (OR = 0,837; p = 0,003) e fadiga (OR = 

1,653; p = 0,034). Conclusão: A força muscular e a fadiga estão 

associadas ao declínio da capacidade de deambulação em 

pacientes com ELA. Diante da complexidade dos elementos 

envolvidos na caminhada, são necessários mais estudos que 

investiguem a influência desses aspectos nessa população.

Palavras-chave: Esclerose lateral amiotrófica. Fadiga. Estado 

funcional. Locomoção. Força muscular. 
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Methods

This exploratory cross-sectional study involved the 

participation of individuals with a diagnosis of sporadic 

ALS according to the Awaji criteria4 in care at the 

neuromuscular diseases outpatient clinic of the university 

hospital affiliated with Universidade Federal de Minas 

Gerais (UFMG). 

Seventy patients under the care of the medical team 

between July 2019 and March 2020 with a diagnosis of 

sporadic ALS were invited to participated in the study, 55 

of whom met the selection criteria. The following were 

the exclusion criteria: 1) diagnosis of familial ALS, flail 

arm and flail leg variants or other motor neuron disease 

(progressive muscular atrophy, primary lateral sclerosis) 

to ensure a more homogenous group; 2) signs and 

symptoms of dementia screened by the medical team at 

the neuromuscular disease outpatient clinic; 3) medical 

history of neurological disease, such as Parkinson’s, stroke, 

acquired brain injury or spinal injury. All participants 

signed a statement of informed consent. The study 

received approval from the UFMG institutional review 

board (certificate number: 08661019.9.0000.5149). All 

assessments were performed by a trained researcher.

Sociodemographic and clinical characteristics

A questionnaire was used to collect data on 

sociodemographic and clinical characteristics: age, 

sex, comorbidities, pain in the previous week (presence 

and intensity measured using the numerical pain 

rating scale),12 medication, ventilation, gastrostomy, 

hospitalization in the previous year, falls in the previous 

six months, muscle cramps, mobility (go from sitting to 

standing, change positions in bed, maintain standing 

position and walking capacity), use of mobility aids, 

home adaptations, personal assistance/caregiver and 

follow-up by a physiotherapist. Information on ALS was 

also collected: time in years since diagnosis, site of onset 

of symptoms and use of Riluzole.

Functional ambulation

The ability to walk functionally was assessed in all 

participants. The participants were divided into two 

groups based on the capacity for functional ambulation. 

The Functional Ambulation Category (FAC) was used to 

assist in the classification. The FAC classifies the ability 

to walk on a six-point scale according to the amount of 

physical support required: score zero (nonfunctional 

ambulator) – subject cannot ambulate or needs the 

assistance of two or more persons; score 1 (ambulator 

dependent on level II physical assistance) – subject 

requires manual contact from no more than one person 

during ambulation on level surfaces to prevent falling; 

manual contact is continuous and necessary to support 

body weight as well as maintain balance and/or assist 

in coordination; score 2 (ambulator dependent on level 

I physical assistance) – subject requires manual contact 

from no more than one person during ambulation on 

level surfaces to prevent falling; manual contact consists 

of continuous or intermittent light touch to assist in 

balance; score 3 (ambulator dependent on supervision)  

– subject can physically walk on level surfaces without 

manual contact of another person but, for safety purposes, 

requires no more than one person to stand guard due to 

poor judgment, questionable cardiac status or the need 

for verbal cuing to complete the task; score 4 (ambulator 

independent only on level surfaces) – subject can walk 

independently on level surfaces but requires supervision 

or physical assistance to negotiate stairs, inclines or non-

level surfaces; score 5 (independent ambulator) – subject 

can walk independently on nonlevel and level surfaces, 

stairs and inclines.13,14

Functional assessment - ALS specific questionnaire

The Amyotrophic Lateral Sclerosis Functional Rating 

Scale-Revised (ALSFRS-R) was used for the functional 

assessment and to determine the stage of ALS of each 

patient. The ALSFRS-R questionnaire uses an ordinal 

scale to assess capacity and independence on twelve 

functional activities (speech, salivation, swallowing, 

handwriting, handling utensils and cutting food, dressing 

and personal hygiene, turning in bed and adjusting bed 

clothes, walking, climbing stairs, dyspnea, orthopnea 

and breathing insufficiency). Each function is scored from 

zero to four points and the total ranges from zero (severe 

dysfunction) to 48 (normal).15 The ALSFRS-R assesses the 

level of function in four domains: bulbar, gross motor, 

fine motor and respiratory function.2,16,17 

Muscle strength

Muscle strength was measured bilaterally and 

scored on a scale from zero to 5 points using the 

Medical Research Council (MRC) scale. 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) 
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were considered. The score of the 16 muscle groups 

produced an overall strength score ranging from 0 to 80 

points.12,18,19

Fatigue

Fatigue was assessed using the Fatigue Severity 

Scale (FSS), which is a nine-item self-report questionnaire 

to assess the severity of fatigue in the daily life of the 

respondent. Each statement on the scale is scored from 

1 (strongly disagree) to 7 (strongly agree) points. The 

total is calculated by the average of all items and a score 

of ≥ 4 indicates the presence of fatigue.20  

Statistical methods

Descriptive analysis was performed calculating 

frequency and measures of central tendency and 

dispersion according to the characteristics of each 

variable of interest. To identify demographic and clinical 

differences between the groups with and without 

functional ambulation, either the chi-square test or 

Fisher’s exact test (if the expected number was less than 

5) was used for the comparison of categorical variables, 

and either the Student’s t-test or Mann-Whitney test was 

used for the comparison of continuous variables with 

normal or non-normal distribution, respectively. The 

normality of the data was determined using the Shapiro-

Wilk test. 

Binary logistic regression analysis was employed to 

determine potential factors associated with the loss of 

functional ambulation. The final model was created using 

the stepwise forward method. Variables that differed 

significantly between groups or had clinical relevance 

to the analysis were used as the independent variables 

(overall muscle strength, time since diagnosis, pain and 

fatigue). Multicollinearity was tested when selecting the 

independent variables. All analyses were performed 

with the aid of SPSS for Windows (version 19.0; SPSS Inc., 

Chicago, IL, USA) and the significance level was set at 5% 

(p < 0.05).     

Results

Among the 55 individuals with sporadic ALS included 

in the present study (mean age: 56.9 ± 11.2 years), 74.5% 

(n = 41) were capable of functional ambulation. The 

clinical and functional characteristics of the participants 

are displayed in Tables 1 and 2.

Table 1 - Demographic and clinical characteristics of participants with amyotrophic lateral sclerosis 

Characteristics# All participants
(n = 55)

Functional ambulator
(n = 41)

Non-functional 
ambulator (n = 14)

p-value

Age (years) 56.9 ± 11.2 56.2 ± 10.8 59.1 ± 12.6 0.406

Male sex 31 (56.4) 26 (63.4) 5 (35.7) 0.071

Time since diagnosis (years) 0.9 (0-6) 0.6 (0-4) 2.5 (0.25-6.00) 0.014*

Site of onset

Upper extremity 19 (34.5) 14 (34.1) 5 (35.7)
-

Lower extremity 28 (50.9) 19 (46.3) 9 (64.3)

Bulbar 8 (18.8) 8 (19.4) 0 (0.0)

Fall in previous six months

Yes 33 (60.0) 27 (65.9) 6 (42.9) 0.129

Number 1 (0-20) 1 (0-20) 0 (0-4) 0.026*

Pain

Yes 33 (60.0) 21 (51.2) 12 (85.7) 0.029*

Intensity 3 (0-10) 0 (0-9) 6 (0-10) 0.010*

Comorbidity 30 (54.5) 21 (51.2) 9 (64.3) 0.397

Medication use 49 (89.1) 35 (85.4) 14 (100.0) 0.320

Riluzole use 40 (72.7) 28 (68.3) 12 (85.7) 0.304

Noninvasive ventilation 11 (20.0) 4 (9.6) 7 (50.0) 0.003*

Tracheotomy/mechanical ventilation 0 0 0 -

Gastrostomy 7 (12.7) 2 (4.9) 5 (35.7) 0.009*

Hospitalization in previous year 18 (32.7) 12 (29.3) 6 (42.9) 0.349

Note: #Number (%) or mean ± standard deviation or median (minimum-maximum). *Statistical significance.
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Table 2 - Clinical characteristics of participants with amyotrophic lateral sclerosis 

Characteristics# All participants
(n = 55)

Functional 
ambulator (n = 41)

Non-functional 
ambulator (n = 14)

p-value

Mobility aspects

Sit to stand

Able without external help 16 (39.0) 16 (39.0) 0 (0.0)

-Unable without external help 28 (50.9) 25 (61.0) 3 (21.4)

Unable 11 (20.0) 0 (0.0) 11 (78.6)

Turn in bed

Able without external help  30 (54.5) 29 (70.7) 1 (7.1)
< 0.001*

Unable without external help 25 (45.5) 12 (29.3) 13 (92.9)

Standing position

Able without external help 25 (45.5) 25 (61.0) 0 (0.0)

-Unable without external help 21 (38.1) 16 (39.0) 5 (35.7)

Unable 9 (16.4) 0 (0.0) 9 (64.3)

Mobility aids 34 (61.8) 20 (48.8) 14 (100.0) -

Type of mobility aids

None 21 (38.2) 21 (51.2) 0 (0.0)

-

Cane 3 (5.5) 3 (7.3) 0 (0.0) 

Lofstrand crutches 2 (3.6) 2 (4.9) 0 (0.0)

Axillary crutches 5 (9.1) 1 (2.4) 0 (0.0)

Walker 20 (36.4) 5 (12.2) 0 (0.0)

Manual wheelchair 3 (5.5) 8 (19.5) 12 (85.7)

Electrically powered wheelchair 1 (1.8) 1 (2.4) 2 (14.3)

Professional prescription for mobility aid 15 (27.3) 9 (22.0) 6 (42.9) 0.003*

Training for mobility aid 14 (25.5) 8 (19.5) 6 (42.9) 0.003*

Adequacy of mobility aid 21 (38.2) 13 (31.7) 8 (57.1) 0.003*

Time of mobility aid use (months) 3 (0-84) 0 (0-84) 21 (3-60) < 0.001*

Home adaptation 25 (45.5) 15 (36.6) 10 (71.4) 0.024*

ALSFRS-R total 29.5 ± 10.8 34.0 ± 8.1 16.4 ± 5.9 < 0.001*

ALSFRS-R

Bulbar 8.6 ± 3.5 9.2 ± 3.1 7.0 ± 3.5 0.035*

Fine motor 5.5 ± 4.2 7.0 ± 7.8 1.1 ± 1.5 < 0.001*

Gross motor 5.3 ± 3.9 7.0 ± 3.0 0.36 ± 0.7 < 0.001*

Respiratory function 10.2 ± 2.4 10.9 ± 1.6 7.93 ± 2.9 < 0.001*

Muscle strength

MRC global score 39.2 ± 16.2 45.3 ± 12.5 21.3 ± 12.1 < 0.001*

MRC upper limb 18.2 ± 8.6 20.8 ± 7.6 10.6 ± 6.8 < 0.001*

MRC lower limb 20.9 ± 9.7 24.5 ± 7.9 10.7 ± 6.9 < 0.001*

Cramp 39 (70.0) 30 (73.2) 9 (64.3) 0.527

Fatigue

Yes 25 (45.5) 16 (39.0) 9 (64.3) 0.039*

Total score 3.4 ± 2.2 3.02 ± 2.5 4.6 ± 2.3 0.026*

Physiotherapeutic approach 27 (49.1) 21 (51.2) 6 (42.9) 0.589

Note: #Number (%) or mean ± standard deviation or median (minimum-maximum). ALSFRS-R = Amyotrophic Lateral Sclerosis Functional Rating 

Scale-Revised; MRC = Medical Research Council Scale. *Statistical significance.
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In the comparison of clinical and functional 

characteristics between the two groups, differences 

were found with regards to the time since diagnosis, 

number of falls, pain, use of noninvasive ventilation, 

gastrostomy, ability to turn in bed, mobility aids 

(prescription, training, adjustment and time), home 

adaptations, functional performance (ALSFRS-R), 

muscle strength and fatigue (Tables 1 and 2). The 

group with functional ambulation had a significantly 

shorter time since diagnosis (median: 0.6 vs. 2.5 years; 

p = 0.014), lower frequency of pain (51.2% vs. 85.7%; 

p = 0.029), less use of noninvasive ventilation (9.6% vs 

50%; p = 0.003) and lower frequency of gastrostomy 

(4.9% vs. 35.7%; p = 0.009). The same group also had 

greater functional capacity, with statistically significant 

differences regarding the ability to turn in bed (70.7% 

vs. 7.1%; p < 0.001) and greater overall muscle strength 

(45.3 ± 12.5 vs 21.3 ± 12.1; p < 0.001). The group with 

functional ambulation had a higher mean ALSFRS-R 

score (34.0 ± 8.1 vs. 16.4 ± 5.9; p < 0.001) and this 

difference was found in all domains (bulbar, fine motor, 

gross motor and respiratory function). With regards to 

fatigue, the group with functional ambulation had both 

a lower frequency (39% vs. 64.3%; p = 0.039) and lower 

score (3.0 ± 2.5 vs. 4.6 ± 2.3; p = 0.026). The number of 

falls was higher among the participants with functional 

ambulation (median: 1 fall vs. 0 falls; p = 0.026).

The degree of walking capacity differed among the 

individuals with functional ambulation (Table 3). Approx-

imately 39% were capable of walking independently 

anywhere; 12.2% needed assistance to climb stairs 

and walk on unlevel surfaces; 24.4% needed verbal 

supervision; 12.2% required intermittent support from 

another person; and 12.2% required continuous support 

from another person for balance and supporting their 

body weight. 

The potential factors associated with the incapacity for 

functional ambulation were overall muscle strength and 

fatigue. The binary logistic regression analysis revealed 

that overall muscle strength (OR = 0.837; p = 0.003) and 

the fatigue score (OR = 1.653; p = 0.034) were associated 

with the incapacity for functional ambulation in ALS

(Table 4). Greater muscle strength reduced the likelihood 

of walking disability by 18% and an increase in the 

fatigue score led to a 1.7-fold increase in the likelihood 

of walking disability. The other variables (time since 

diagnosis and pain) were not significantly associated 

with the outcome and therefore did not remain in the 

final model.

Table 3 - Functional Ambulation Category (FAC) of functional 

ambulators in patients with amyotrophic lateral sclerosis

FAC n (%)

Score 1 5 (12.2)

Score 2 5 (12.2)

Score 3 10 (24.4)

Score 4 5 (12.2)

Score 5 16 (39.0)

Note: Score 1 - ambulator dependent on level II physical assistance; 

Score 2 - ambulator dependent on level I physical assistance; Score 

3 - ambulator dependent on supervision; Score 4 - independent 

ambulator only on level surfaces; Score 5 - independent ambulator.

Table 4 - Potential factors associated with inability to walk in 

patients with amyotrophic lateral sclerosis 

IV B (SE) Wald# p-value OR 95%CI

Muscle 
strength*

-0.178 
(0.059)

9.097 0.003 0.837 0.720-
0.924

Fatigue 
score  

0.502 
(0.238)

4.472 0.034 1.653 1.037-
2.633

Note: IV = independent variables; B = estimated coefficient; SE = 

standard error; #Wald test; OR = odds ratio; CI = confidence interval.    

 *Global score.

Discussion

The decline in walking capacity in individuals with ALS 

occurs throughout the course of the disease, resulting in 

the loss of independence, with a considerable impact on 

participation in society. It is therefore extremely important 

to understand the possible factors associated with this 

limitation so that measures can be implemented for the 

maintenance of ambulation for as long as possible. In 

the present study, the potential clinical factors related to 

the incapacity for functional ambulation in the regression 

model were overall muscle strength and fatigue.

The groups with and without functional ambulation 

also differed with regards to some clinical and 

functional aspects, such as the time since diagnosis, 

use of noninvasive ventilation, gastrostomy, number 

of falls, use of a mobility aid (prescription, training, 

adaptation and time), home adaptations, ability to turn 

in bed, functional performance (ALSFRS-R), pain, muscle 

strength and fatigue. Declines in functional ambulation, 

respiratory function and swallowing capacity occur with 
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the progression of the disease, as the progressive loss 

of upper and lower motor neuron leads to incapacity 

regarding responses and muscle control, resulting in the 

loss of functioning.21 It was therefore expected that the 

groups would differ in terms of time since diagnosis, the 

need for ventilatory support, feeding via gastrostomy 

and the ALSFRS-R score. 

Neurological symptoms related to ALS, such as 

muscle weakness, imbalance, a reduction in endurance 

and altered muscle tone, contribute to postural 

instability and predispose affected individuals to a 

greater risk of falls.11 In the present study, no difference 

in the occurrence of falls was found between the two 

groups. However, the group with functional ambulation 

had a higher number of falls than the group without 

functional ambulation. Individual with ALS who are able 

to walk are exposed to a greater risk of falling. Moreover, 

an increase in episodes of falling is found as the disease 

progresses prior to the loss of ambulation.22 Falls can 

lead to negative health outcomes and increase the need 

for care.11,22,23 Therefore, it is important for fall prevention 

measures, such as educational programs, environmental 

modifications and the prescription of mobility aids 

adequate to the needs of the individual, to be adopted 

independently of ambulation capacity.11,22,23 

The aim of mobility aids is to enhance safety, promote 

independence and facilitate activities and participation 

for the longest possible time.24 However, the use and 

prescription of mobility aids in ALS has been investigated 

little. In the present study, less than half of the group 

with functional ambulation (48.8%) used a mobility aid 

and the types of devices varied greatly. In the group 

without functional ambulation, all used a wheelchair 

for locomotion. The frequency of an aid prescribed by 

a healthcare provider and training for its use was lower 

in the group with functional ambulation. Moreover, the 

device was more likely to be inadequate for the patient’s 

functional status in the group with functional ambulation 

compared to the group without functional ambulation. 

These findings demonstrate that, despite the importance 

of mobility aids for maintaining gait, these resources have 

not received due attention in clinical practice prior to 

the accentuated decline in locomotion capacity. Future 

studies should investigate the association between 

the adequate prescription of a mobility device and the 

maintenance of ambulation in ALS.

Pain was another clinical aspect that differed 

between the groups. The group without functional 

ambulation had a greater frequency and intensity of 

pain. The occurrence of pain has been associated with 

greater disease severity, longer duration of the disease, 

immobility and muscle dysfunction.25 However, this is 

a frequently overlooked symptom that is treated little, 

especially in more advanced phases of the disease.25 

Pain can lead to a process of immobilization, which can 

result in more accentuated functional decline. Therefore, 

the prevention and treatment of pain should be a priority 

in ALS. 

In the group with functional ambulation were found 

individuals with different degrees of walking capacity. 

Gait typically becomes altered during the course of the 

disease, with considerable variability in the gait pattern 

and different degrees of dependence.7,8 It is therefore 

important for future studies to investigate the changes 

the occur throughout the disease in individuals who are 

still capable of walking. 

Overall muscle strength was associated with walking 

disability, as greater muscle strength reduced the 

likelihood of walking disability by 18%. The association 

between lower limb muscle strength and the decline 

in gait capacity has been described previously.26 Jette 

et al.26 found that a 46% reduction in predicted lower 

limb strength independently led to the loss of walking 

capacity and an 81% reduction led to walking disability. 

The degree of muscle strength may also be directly 

influenced by the reduction in muscle mass due to the 

diminished diameter of muscle fibers, especially type II 

fibers, which are responsible for fast contractions and the 

generation of the power necessary for the execution of 

functional activities.27

Studies with different populations have demonstrated 

that muscle strength is a protective factor against 

dysfunction, and it has been hypothesized that there is a 

minimum quantity of muscle strength necessary for gait 

capacity.26,27 These findings underscore the importance 

of maintaining muscle strength in order to prolong 

functional ambulation in patients with ALS. Studies 

addressing muscle strengthening in individuals with 

ALS have demonstrated gains in strength, especially in 

the early phases of the disease, with less positive results 

achieved as atrophy progresses.14,28 Thus, the early 

implementation of strength training is essential to the 

maintenance of strength, which can exert an influence 

on walking capacity. Studies have demonstrated that 

moderate-intensity muscle strengthening does not have 

harmful effect and can be used safely.14,28 However, due 

to the nature of ALS, the decline in muscle strength will 

undoubtedly occur even with interventions. 

As described above, fatigue was also associated with 

walking disability in the present sample. The increase in 
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this population, enabling more adequate therapeutic 

interventions for the maintenance of overall muscle 

strength, the prevention of fatigue and the prolongation 

of both walking capacity and independence in these 

patients.
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