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Abstract

Introduction

Amyotrophic lateral sclerosis  (ALS) is a progressive 
neurodegenerative disorder of undetermined etiology of the 
motor neurons in motor cortex, corticospinal tracts, brainstem, 
and spinal cord.[1] Traditionally considered as a disease of motor 
system, ALS is now increasingly recognized as a “multisystem 
disease” with prominent non‑motor symptoms (NMS).[2] It has 
been suggested that these NMSs may arise from pathological 
spread to neighboring nonmotor regions of the brain as happen 
in other neurodegenerative diseases.[3]

Presence of these NMSs in ALS increases morbidity and 
causes significant distress to the sufferer. These adversely 
affect the quality of life of patients with ALS and reduce 
their functional capacity which in turn lead to increasing 
caregiver burden. With non‑availability of definitive or 
disease‑modifying treatment, management of these NMSs 
forms one of the most important aspects in the management 
of patients with ALS.

NMSs are not well defined in ALS. Various series have reported 
these symptoms in 5%–80% of patients.[4] Such wide variation 
of frequencies signifies difference in methodologies employed 
in these series. To assess NMSs in ALS, scales developed for 
other diseases are usually utilized to serve the purpose.

The magnitude of burden of all NMSs in ALS is still 
not fully known as primary focus has always been on 

the motor symptoms. This is also because of possible 
under‑reporting of these symptoms by patients and their 
caregivers. This knowledge gap led us to plan for this study. 
Our primary objectives were  (a) to explore the burden of 
various NMSs in patients with ALS in comparison to that 
of age‑ and sex‑matched healthy individuals using standard 
questionnaire, (b) to compare the frequency of these NMSs 
between limb onset and bulbar onset patients with ALS, and 
(c) to correlate the burden of NMSs with disease severity and 
duration in patients with ALS.

Materials and Methods

This was a questionnaire based, observational, cross‑sectional, 
comparative study conducted between March 2018 and 
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October 2019. Consecutive patients with ALS attending the 
outpatient department and those admitted in the neurology 
inpatient were screened for enrolment in the study. Healthy 
volunteers were recruited from relatives of patients attending 
Neurology OPD for non‑neurodegenerative diseases. The study 
was approved by Institutional Ethics Committee, and written 
informed consent was obtained from patients/caregivers and 
healthy subjects prior to recruitment.

All patients were evaluated with detailed history, general, and 
neurological examination. They were subjected to investigations 
including complete blood count, erythrocyte sedimentation 
rate, blood biochemical tests like thyroid function test, fasting 
and postprandial blood sugar, glycosylated hemoglobin, lipid 
profile, liver and renal function tests, skiagram of the chest, 
and ultrasound of the abdomen. A detailed electrophysiological 
test including nerve conduction and electromyography of limb, 
paraspinal and tongue muscles were carried out. Each patient 
also underwent magnetic resonance imaging study of the 
brain and cervical spine. Additionally, serum electrophoresis, 
computerized tomography of chest and abdomen, tumor 
markers and positron emission tomography, and so on were 
carried out when clinically indicated. A consensus diagnosis 
of ALS was made using the revised El Escorial criteria[5] by 
two senior neurologists. Patients with clinically definite and 
clinically probable ALS were included in the study. Following 
patients were excluded – motor neuron diseases other than 
ALS, having associated structural brain or spinal cord lesions; 
with past history of any neurological disorder, and who had 
any known systemic illness prior to disease onset, including 
diabetes.

Assessment procedure
The patients with ALS were graded according to their severity 
using the ALS Functional Rating Scale‑Revised (ALSFRS‑R).[6] 
This is a 12‑item scale to assess the functional capacity of 
patients with ALS in their personal life, with maximum score 
of 48 and higher score suggests better functional capacity. 
Based on total score, patients were classified to have 
(i) minimal‑to‑mild disease  (>40),  (ii) mild‑to‑moderate 
disease  (30–39),  (iii) moderate‑to‑severe disease  (20–29), 
and (iv) advanced disease (<20). NMSs were enquired using 
the non‑motor symptoms questionnaire (NMSQuest).[7] This is 
a 30‑item questionnaire that was developed to record various 
NMS of Parkinson’s disease patients in previous 1 month. 
Although NMSQuest was not designed as a quantitative scale, 
a total NMS score was calculated as sum of all positive (“yes”) 
answers of the 30 items. Additionally, we used following 
scales to record specific symptoms: Beck Depression 
Inventory‑I (BDI) (for depression),[8] Center for Neurologic 
Study‑Lability Scale  (CNS‑LS)  (for pseudobulbar affect),[9] 
Epworth’s Sleepiness scale  (ESS)  (for excessive daytime 
sleepiness  [EDS]),[10] Drooling Severity and Frequency 
Scale (DSFS) (for drooling),[11] and cognitive impairment was 
assessed by the Kolkata Cognitive Screening Battery (KCSB)[12] 
and the Frontal Assessment Battery (FAB).[13] We used these 
scales in the local vernacular version. All participants were 

subjected to rater‑administered questionnaires by a single 
observer  (AC) to reduce inter‑observer variability. All data 
were maintained in a patient’s case record form.

Statistical analysis
Statistical analysis was done using the statistical package for 
the social sciences (SPSS) software (version 20). Mean, median 
and standard deviation (SD) were calculated for continuous 
variables. The comparison of age and sex distribution in the 
two study groups were made to identify age and sex matching. 
Comparison of means between two groups was done using 
unpaired t‑test and for more than two groups ANOVA test 
was used with Tukey HSD post hoc analysis. Pearson’s 
Chi‑squared test/Fisher’s exact test was used to test for any 
statistical association between two variables depicted in a 
cross‑table. While computing bivariate correlations, continuity 
in each variable was statistically assumed. Significance of the 
correlation coefficient and its measurements were done by 
Pearson’s method. P value < 0.05 was considered statistically 
significant for all the comparative analyses, tests of association, 
and correlation analysis.

Results

Our study comprised 50 patients with ALS and 50 healthy 
control subjects. The study groups were age and sex matched. 
Patients with ALS had a mean age of 51.28  (±9.41) years 
and 80% of them were male, whereas healthy subjects had a 
mean age of 47.96 (±10.47) years and 74% were male. The 
majority  (68%) of patients with ALS presented in fifth and 
sixth decades of their life. Out of the 50 patients with ALS, 
46 (92%) had clinically definite ALS and 4 (8%) had probable 
ALS. The onset of symptoms as bulbar dysfunction was found 
in 19 (38%) patients, and onset with limb weakness in 31 (62%) 
patients [Table 1].

The mean total NMS score was significantly higher (P < 0.001) 
in patients with ALS  (9.3  ±  4.01) compared to healthy 
subjects (2.46 ± 1.80). Individual items of NMSQuest from 
50 patients with ALS and 50 healthy subjects were compared 
and analyzed. Patients with ALS reported significantly 
increased daytime drooling of saliva, altered  (decreased) 
taste/smell sensation, dysphagia, nausea or vomiting, 
constipation, fecal incontinence, urinary urgency, weight 
loss, loss of interest, difficulty concentrating, feeling sad/
low, getting anxious, change in sexual behavior, falling, 
insomnia, vivid/frightening dreams, restless legs, and 
leg swelling  [Table  2]. While comparing individual 
items of NMSQuest between bulbar and limb onset ALS 
subgroups  [Table  2], the bulbar onset subgroup had 
significantly increased daytime drooling of saliva, dysphagia, 
nausea/vomiting and altered interest in sex, whereas the limb 
onset subgroup reported significantly increased frequency 
of leg swelling.

Using BDI, 34% of patients with ALS had moderate 
depression, whereas another 30% had severe depression as 
against 6% and 0% in healthy controls, respectively. There was 



Chowdhury, et al.: Non‑motor features of amyotrophic lateral sclerosis

 Annals of Indian Academy of Neurology  ¦  Volume 24  ¦  Issue 5  ¦  September-October 2021 747

a significant increase in severity of depression with increase 
in severity of disease  (P ≤ 0.001), and it was significantly 
higher in moderate‑severe and advanced disease compared to 
minimal‑mild disease [Table 3]. Moreover, suicidal ideation 
was present in 34% of patients with ALS as compared to 10% 
of the healthy subjects  (P = 0.004). Majority  (80%) of our 
patients were not on antidepressant at the time of interview.

EDS was significantly higher  (P  =  0.003) in patients with 
ALS (26%) than healthy controls (2%) using ESS. Among the 
patients with ALS, 24% had mild to moderate EDS, and 2% 
had severe EDS. Using the CNS‑LS, we found pseudobulbar 
affect in 68% of ALS patients, and none in healthy 
controls (P < 0.001). There was no significant difference of 
pseudobulbar affect between bulbar onset (73.68%) and limb 
onset (64.52%) ALS (P = 0.5).

Table 1: Demographic and clinical characteristics of the 
study population

Patients with ALS
Total number 50
Ratio of males in percentage 80%
Mean (± SD) age in years 51.28±9.41
Mean disease duration in months 13.92
Onset of symptom Bulbar 19 (38%)

Upper limb 20 (40%)
Lower limb 11 (22%)

Severity 
(ALSFRS‑R score)

Minimal to mild (>40) 5 (10%)
Mild to moderate (30-39) 21 (42%)
Moderate to severe (20-29) 19 (38%)
Advanced (<20) 5 (10%)

ALS ‑ Amyotrophic lateral sclerosis, ALSFRS‑R - Amyotrophic lateral 
sclerosis functional rating scale‑revised, SD - Standard deviation

Table 2: Comparison of responses of NMSQuest between patients with ALS and healthy subjects and between bulbar and 
limb onset ALS

Patients with 
ALS (n=50)

Healthy subjects 
(n=50)

P Bulbar onset 
(n=19)

Limb onset 
(n=31)

P

Daytime saliva drooling 48% 0% <0.001* 78.95% 29.03% 0.001*
Altered taste/smell 28% 0% <0.001* 42.11% 19.35% 0.082
Dysphagia/choking 70% 0% <0.001* 94.74% 54.84% 0.003*

Nausea/vomiting 12% 0% 0.012* 26.32% 3.23% 0.015*
Constipation 40% 6% <0.001* 42.11% 38.71% 0.812
Bowel incontinence 8% 0% 0.041* 5.26% 9.68% 0.577
Incomplete bowel evacuation 20% 12% 0.275 26.32% 16.13% 0.382
Urinary urgency 22% 4% 0.007* 15.79% 25.81% 0.407
Nocturia 12% 6% 0.280 15.79% 9.68% 0.519
Unexplained pains 22% 18% 0.617 26.32% 19.35% 0.564
Unexplained weight loss 56% 28% <0.001* 68.42% 48.39% 0.166
Forgetfulness 8% 4% 0.400 5.26% 9.68% 0.577
Loss of interest in what is happening around or doing things 58% 22% <0.001* 68.42% 51.61% 0.242
Hallucinations (visual/auditory) 0% 0% ‑ 0% 0% ‑‑
Difficulty concentrating 46% 22% 0.011* 47.37% 45.16% 0.879
Feeling sad/low 92% 46% <0.001* 94.74% 90.32% 0.577
Anxious/frightened 82% 28% <0.001* 94.74% 74.19% 0.066
Interest in sex
Decreased 74% 58% 0.001* 78.95% 70.97% 0.039*
No change 14% 42% 0.00% 22.58%
Increased 12% 0% 21.05% 6.45%

Difficulty in performing sex 58% 0% <0.001* 52.63% 61.29% 0.547
Postural dizziness 10% 2% 0.092 15.79% 6.45% 0.285
Falling 58% 0% <0.001* 42.11% 67.74% 0.075
Day time sleepiness 6% 0% 0.079 5.26% 6.45% 0.864
Insomnia 46% 12% <0.001* 52.63% 41.94% 0.461
Vivid/frightening dreams 42% 12% 0.001* 47.37% 38.71% 0.547
Dream enactment 12% 4% 0.140 15.79% 9.68% 0.519
Restless legs 32% 4% <0.001* 26.32% 35.48% 0.500
Leg swelling 20% 0% 0.001* 5.26% 29.03% 0.041*
Excess sweating 8% 2% 0.169 10.53% 6.45% 0.606
Double vision 0% 0% ‑ 0% 0% ‑‑
Delusions 0% 0% ‑ 0% 0% ‑‑
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Cognitive function could not be assessed in some of the 
patients due to physical disability such as severe dysarthria 
or severe upper limb weakness. The mean total Bengali 
Mental State Examination  (BMSE) score calculated for 
41  patients with ALS was 27.05  (± 2.25), and the mean 
FAB score for 45 patients was 13.29 (±2.49). Although none 
of our patients had dementia, 11  (24.4%) had executive 
dysfunction  (FAB score  <12) and 4  (9.8%) qualified for 
the diagnosis of mild cognitive impairment  (MCI). We did 
not find any difference of mean BMSE score (22.13 ± 8.32 
vs 25.10 ± 6.91, P = 0.105) and FAB score  (11.79 ± 3.84 
vs 12.71 ± 3.84, P = 0.415) between bulbar and limb onset 
patients. Executive dysfunction was associated with greater 
dysphagia/choking  (P  =  0.008) and drooling  (P = 0.024). 
Although not statistically significant, executive dysfunction 
was more frequent in female patients  (50% vs 18.9%, 
P = 0.085) and those with pseudobulbar affect (40% vs 15%, 
P = 0.067). With increasing severity of the disease, there was 
deterioration of BMSE score  (P = 0.027), and on post hoc 
analysis, there was significant difference between minimal to 
mild disease and advanced disease. However, FAB score did 
not show statistically significant difference regarding severity 
of disease (P = 0.664) [Table 3].

With deterioration of functional status of patients with ALS, 
there was a significant increase in total NMS score (P ≤ 0.001), 

and it was significantly higher in moderate–severe and 
advanced disease compared to minimal–mild disease [Table 3]. 
A significant negative correlation (r = ‒0.614, P < 0.001) was 
observed between ALSFRS‑R and NMS total scores [Figure 1]. 
As the severity of disease increases, the ALS functional rating 
scale score decreases. So, the total NMS score increases with 
increase in disease severity. The mean total NMS scores 
increased with the increase in disease duration, although 
it was not statistically significant  (P = 0.438). Comparison 
of individual items of NMSQuest between ALS subgroups 
according to severity showed that weight loss  (P = 0.016), 
frequency of falling (P = 0.003), insomnia (P = 0.037), restless 
legs (P = 0.044) and difficulty having sex (P = 0.001) increased 
significantly with increase in severity of the disease [Figure 2]. 
With increasing severity of the disease, there was increase in 
severity of depression (P = 0.004). There was, however, no 
relation of drooling, pseudobulbar affect, EDS, and suicidal 
ideation with increasing severity of the disease.

Among other NMSs, fatigue was complained by 82% of 
patients with ALS, while 16% reported itching, and 30% 
complained of unexplained sensory symptoms. The sensory 
symptoms were in the form of tingling paresthesia in either 
limbs or the trunk and did not follow any definite distribution. 
All these patients had a normal sensory nerve conduction study, 
and none had pressure sores.

Discussion

NMSs in ALS are not well characterized. What constitutes 
NMSs in a primarily motor disorder like ALS is controversial. 
Symptoms like drooling, dysphagia, and dyspnea are common 
and result from weakness of bulbar muscles. While these 
symptoms are considered extra‑motor as they do not arise 
from limb weakness, their inclusion into non‑motor domain 
is debatable.

The total non‑motor score in patients with ALS was 
significantly higher than healthy people. A positive correlation 
between disease severity and non‑motor scores was observed. 
This supports the idea that there may be a spread of disease 
pathology to the extra‑motor areas of the brain with the 
progression of the disease.

Sialorrhea was complained by 52% of our patients with ALS 
against none in controls and most of them (40%) had either 
severe or profuse drooling. There was a significantly increased 

Table 3: Distribution of nonmotor, cognitive and depression scores according to severity of ALS

Severity of ALS P

Minimal to Mild Mild to Moderate Moderate to Severe Advanced Disease
Total NMS score Mean (± SD) 4.40 (± 3.36) 8.90 (± 3.30) 12.16 (± 4.3) 12.40 (± 2.07) <0.001*
Total BMSE score Mean (± SD) 29.00 (± 0.71) 27.35 (± 2.03) 26.53 (± 1.91) 24.00 (± 5.66) 0.027*
Total FAB score Mean (± SD) 14.20 (± 3.27) 13.00 (± 2.74) 13.53 (± 2.07) 12.00 (± 1.41) 0.664
BDI score Mean (± SD) 9.20 (± 4.27) 19.52 (± 8.87) 28.79 (± 9.19) 28.00 (± 11.23) <0.001*
*Significant at P<0.05. ALS ‑ Amyotrophic lateral sclerosis, BDI ‑ Beck Depression Inventory, BMSE ‑ Bengali Mental Status Examination, FAB ‑ Frontal 
assessment battery, NMS ‑ Non‑motor symptom, SD ‑ Standard deviation

Figure 1: Scatter diagram showing negative correlation between total 
NMS and ALSFRS‑R scores
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sialorrhea in bulbar onset patients. Sialorrhea results either 
from increased production or reduced clearance of saliva 
from the mouth. Although few studies have shown that there 
are alterations in saliva flow rate in ALS,[14] these alterations 
are usually mild. Our observation of significantly higher 
amount of dysphagia in bulbar onset patients strengthen this 
argument. However, we did not find any relation of sialorrhea 
and dysphagia with severity or duration of disease.

Recurrent falls were more frequent in the limb onset subgroup 
and increased with increase in disease severity (P = 0.003). 
Falls are probably multifactorial and, although primarily 
results from reduced strength of muscles, other factors need 
further probing.

Unexplained weight loss was reported by 56% of our 
patients with ALS and it increased with increasing severity 
of the disease. Studies have reported clinically severe 
weight loss in 15%–55% of patients with ALS in the course 
of the disease.[15] Higher loss of energy because of muscle 
fasciculations, increasing respiratory efforts, hypermetabolism, 
and loss of appetite are implicated for weight loss in ALS.[16] 
Weight loss has prognostic implication, and this has been 
linked with reduced survival in patients with ALS.[17]

Altered taste and smell perception was reported by 28% of 
patients with ALS. Various studies have also reported hyposmia 
in patients with ALS[18] and this has been linked to pathological 
TDP‑43‑positive inclusion, predominantly in the secondary 
olfactory centers especially in the hippocampus.[19] Olfactory 
dysfunction has also been explained by impaired respiratory 
function.[20]

Nausea/vomiting was reported by 12% of our patients with 
ALS and bulbar onset patients had a significantly increased 
frequency compared to limb onset subgroup. Constipation 
was significantly more common in our patients with ALS than 
healthy subjects. Delayed gastric emptying and colon transit 
time have been documented in patients with ALS and suggest 
gastrointestinal autonomic dysfunction.[21] Other factors such 
as decreased fluid intake due to dysphagia, inadequate fiber 

intake, lack of physical activity, and medications are also 
implicated.[21] Moreover, weakened abdominal muscles make 
it difficult to expel stool, even if soft.[22]

While 22% of our patients with ALS complained of urinary 
urgency or incontinence, only 8% reported fecal incontinence. 
Fecal and urinary incontinence are rare in ALS.[23] Although 
postural dizziness was reported by 10% of our patients with 
ALS, it was statistically insignificant. Autonomic symptoms 
such as postural dizziness and orthostatic hypotension are 
very rare in ALS.[24,25] The exact pathophysiology behind these 
autonomic symptoms is largely unknown, however, studies 
have demonstrated neuronal loss in the intermediolateral 
nucleus of the spinal cord,[26] containing autonomic neurons.

The patients with ALS complained of significantly increased 
neuropsychiatric problems such as loss of interest, inattention, 
depression, anxiety, and change in sexual behavior. Low mood 
and depression were complained by 92% of our patients with 
ALS and nearly one‑third had severe depression or suicidal 
ideation. There was a significant increase in severity of 
depression with increase in severity of disease. The prevalence 
of depression in ALS is reported at 4%–56% depending on 
the assessment measure.[27,28] The presence of depression has 
a negative effect on the quality of life[29,30] and psychological 
stress is associated with a greater risk of mortality in patients 
with ALS.[31] Other NMSs such as poor sleep, pain, fatigue, 
weight loss, and psychological distress may also contribute 
to depression. Anxiety was reported by 82% of patients with 
ALS. In various studies, anxiety is reported from 0% to 30% in 
patients with ALS.[28] Our patients with ALS also complained 
of a significant alteration in sexual behavior. While 74% of 
patients with ALS complained of decrease in sexual interest, 
12% reported an increase in sexual interest. Underlying anxiety 
and depression might contribute to the loss of sexual desire. 
Regarding the increased interest in sex, it would be interesting 
to consider the possibility of a frontal disinhibition component, 
although there was no significant difference of altered sexual 
interest regarding the presence of executive dysfunction.

Figure 2: Frequency of various NMSs with increasing severity of the disease assessed by amyotrophic lateral sclerosis functional rating scale‑revised (ALS 
ALSFRS‑R)
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Our patients with ALS had significant sleep‑related problems 
including insomnia, vivid dreams, restless legs, and EDS. 
Sleep‑related complaints have been previously reported to 
occur in ALS.[32] Insomnia was reported by nearly half of 
our patients with ALS and this increased with the increasing 
severity of the disease. In a recent study from India, as many 
as 65% of patients with ALS were found to have insomnia.[33] 
The difficulty in initiating or maintaining sleep is attributable 
to anxiety, depression, pain, discomfort or dependency from 
immobilization, difficulty turning in bed, muscle cramps, restless 
legs, and respiratory muscle weakness.[33] The existing literature 
on vivid/frightening dreams, rapid eye movement sleep behavior 
disorders (RBD) and parasomnias in ALS is limited, although, 
RBD is reported in a small subset of patients with ALS.[34]

Only few studies have systematically investigated the 
prevalence of restless leg syndrome  (RLS) in patients with 
ALS[35,36] and found a prevalence ranging from 14.6% to 
25%. It has been suggested that progressive immobilization 
puts patients with ALS at a greater risk to develop RLS. 
Moreover, ALS being a heterogeneous disorder involving 
multiple systems, it might cause circadian rhythm disturbances 
in patients contributing to RLS.[35] Using the ESS, EDS was 
found in 26% of patients with ALS. Some studies showed EDS 
to be significantly more frequent in patients with ALS than in 
controls.[37] Nocturnal sleep quality and respiratory issues seem 
to contribute to the occurrence of EDS symptoms in patients 
with ALS, although the neurodegenerative process itself may 
be responsible.[38] Interestingly, EDS has been associated with 
greater cognitive and behavioral impairment.[37] Hence, it is 
important to assess EDS in ALS patients using established 
scales such as ESS, as EDS may be associated with respiratory 
as well as cognitive impairment.

Various studies have demonstrated the presence of frontal 
cognitive impairment in ALS,[39,40] including an association 
between ALS and frontotemporal dementia.[41] In our study, 
24.4% had executive dysfunction, whereas 9.8% had MCI. 
Our observations are comparable with recent studies.[40,42,43] 
Cognitive impairment of our patients deteriorated with the 
advancement of the disease; however, executive dysfunction 
was evident in all the stages. Similar observations were made 
by other investigators as well.[40] This indicates that frontal 
dysfunction is present even in the early stages of ALS. 
Executive dysfunction was associated with greater dysphagia/
choking (P = 0.008) and drooling (using DSFS, P = 0.024) 
in our patients, although there was no significant difference 
between bulbar and limb onset patients  (P  =  0.086). This 
suggests executive dysfunction is probably not related with 
the site of onset of the disease, but is correlated with the 
severity of bulbar symptoms. Studies have produced conflicting 
results regarding the association of site of onset of ALS with 
cognitive impairment. While some showed a greater cognitive 
dysfunction in bulbar onset patients,[40,44] others did not 
corroborate.[45] Although not statistically significant, executive 
dysfunction was more frequent in female patients (P = 0.085) 
and those with pseudobulbar affect (P = 0.067). Palmieri et al. 

documented greater executive dysfunction in female patients.[46] 
Thakore et al. found higher prevalence of pseudobulbar affect 
in ALS patients with cognitive dysfunction.[47]

We found 68% of patients with ALS having pseudobulbar affect, 
and it was more common in bulbar onset than limb onset disease. 
Studies have shown that pseudobulbar affect affects 20%–50% of 
patients with ALS, especially in patients with bulbar onset.[48,49] 
Pseudobulbar affect can result in significant disability, limiting 
social interactions, and impairing quality of life.[48]

Significant number (20%) of our patients with ALS complained 
of leg swelling and it was more frequent in the limb onset 
subgroup. The dependent edema of the hands and feet in 
patients with ALS results from immobility and reduced muscle 
pumping activity,[22] although, sympathetic hyperactivity found 
in ALS[49] might also contribute to edema by stimulating the 
renin–angiotensin–aldosterone system with resultant sodium 
retention.

In all, 82% of our patients with ALS complained of fatigue and 
42% complained of muscle cramps. Fatigue has been reported 
in 44%–83% of patients with ALS and is likely multifactorial. 
It may develop due to sleep disruption, nocturnal cramps 
and nocturia, poor nutritional status, muscle weakness, and 
reduced vital capacity, depression, and medications including 
riluzole.[30,50,51] Fatigue causes reduced physical endurance and 
functionality, psychological distress, poor quality of life and 
disturbed professional and social interactions.[30,51]

Sensory symptoms were previously considered uncommon in 
ALS. However, patients with ALS often complain of sensory 
symptoms, and case series have identified objective sensory 
signs in 2%–10% of patients.[52] We found that 30% of patients 
with ALS complained of unexplained sensory symptoms with 
normal sensory nerve conduction study. They were in the form 
of tingling paresthesia in limbs or in the trunk and did not follow 
any definite distribution. In one of the studies, 32.5% of patients 
with ALS complained of sensory symptoms such as paresthesia 
and tingling sensation.[53] Although the occasional presence 
of sensory features in ALS has been a cause of diagnostic 
uncertainty, the coexistence of sensory symptoms does not 
exclude presence of ALS. Table 4 shows the comparison of 
frequencies of various NMSs of our ALS patients with some 
other studies.

We used NMSQuest in this study due to the lack of a dedicated 
scale for NMSs in ALS. However, we perceived some flaws 
in using NMSQuest in ALS. Some of the symptoms included 
in the questionnaire such as dysphagia and falling could be 
explained by motor impairment itself; hence, we should be 
careful in counting them as ‘nonmotor’ symptoms. We also 
felt that double vision is unlikely in ALS and may be omitted. 
On the other hand, some symptoms should be additionally 
enquired about routinely in ALS. These include pseudobulbar 
affect, fatigue, muscle cramp, tingling/paresthesia, early 
satiety/postprandial fullness and unexplained itching. 
Moreover, cognition particularly frontal behaviour and 
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executive function as well as depression should be evaluated 
in detail using comprehensive instruments.

Limitations
Lack of validated questionnaire to detect NMSs in ALS led us 
to use NMSQuest, a tool developed for IPD. A comprehensive 
dedicated tool needs to be developed. We used FAB and BMSE 
for assessment of cognitive impairment. Alternative tools could 
have been better as BMSE has its inherent limitation for frontal 
type of cognitive impairment. Being cross‑sectional study, it 

does not provide whole spectrum, and a longitudinal study is 
required to understand the burden and to find correlation of 
NMSs with disease progression.

Conclusion

Our study comprehensively investigated various NMSs and 
provided information even on the infrequently present NMSs of 
ALS. These can be broadly categorized into neuropsychiatric, 
cognitive, autonomic, sleep and gastrointestinal disturbances. 

Table 4: Comparison of frequencies of various NMSs of ALS with other studies

Study Present Study Gunther et al.[20] Martinez et al.[54] Panda et al.[33] Oskarsson 
et al.[42]

Year and place of study 2018-2019
Kolkata, India

2012-2015
Dresden, Germany

2018
Mexico

2014-2016
Delhi, India

2010

Total number of patients with ALS in study n=50 n=90 n=112 n=40 n=16
Mean total NMS score 9.3 ‑ ‑ ‑ ‑
Daytime saliva drooling 48% 41% ‑ ‑ ‑
Altered taste/smell 28% 21% ‑ ‑ ‑
Dysphagia/choking 70% 66% ‑ ‑ ‑
Nausea/vomiting 12% 10% 2% ‑ ‑
Constipation 40% 26% 7% ‑ ‑
Bowel incontinence 8% 8% 1% ‑ ‑
Incomplete bowel evacuation 20% 27% ‑ ‑ ‑
Urinary urgency 22% 51% 2% ‑ ‑
Nocturia 12% 50% ‑ 62.5% ‑
Unexplained pains 22% 18% 26% 22.5% ‑
Unexplained weight loss 56% 21% ‑ ‑ ‑
Forgetfulness 8% 13% ‑ ‑ ‑
Loss of interest in what is happening around 58% 27% 1% ‑ ‑
Hallucinations (visual/auditory) 0% 0% ‑ ‑ ‑
Difficulty concentrating 46% 23% ‑ ‑ ‑
Feeling sad/low 92% 47% 47% ‑ ‑
Anxious/frightened 82% 23% 18% 57.5% ‑
Change in sex drive 86% 23% ‑ ‑ ‑
Difficulty in performing sex 58% 24% ‑ ‑ ‑
Postural dizziness 10% 19% 1% ‑ ‑
Falling 58% 42% ‑ ‑ ‑
Day time sleepiness 6% 10% 1% ‑ ‑
Insomnia 46% 49% 1% 65% ‑
Vivid/frightening dreams 42% 12% ‑ ‑ ‑
Dream enactment 12% 7% ‑ ‑ ‑
Restless legs 32% 30% 1% 5% ‑
Leg swelling 20% 28% 4% ‑ ‑
Excess sweating 8% 24% 4% ‑ ‑
Double vision 0% 0% ‑ ‑ ‑
Delusions 0% 0% ‑ ‑ ‑
Suicidal ideation 34% ‑ ‑ ‑ ‑
Pseudobulbar affect 68% ‑ 13% ‑ ‑
Fatigue 82% ‑ 24% ‑ ‑
Muscle cramps 42% ‑ ‑ 42.5% ‑
Sensory paresthesia 30% ‑ 13% ‑ ‑
Unexplained Itching 16% ‑ ‑ ‑ ‑
Executive dysfunction 24.4% (FAB scale) ‑ ‑ ‑ 50% (FAB scale)
Mild cognitive impairment (MMSE/BMSE) 9.8% ‑ 1% ‑ ‑
ALS ‑ Amyotrophic lateral sclerosis, BMSE ‑ Bengali Mental State examination, MMSE ‑ Mini Mental State Examination, FAB ‑ Frontal assessment 
battery
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NMSs are common, and these are present across the disease 
course of ALS making it a ‘multisystem disease’. Some NMSs 
worsen with advancement of the disease. To the best of our 
knowledge, this is the first study in India which attempted to 
document the spectrum of NMSs of ALS.
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