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Background: Pain in amyotrophic lateral sclerosis (ALS) has a considerable impact on the quality of
life of both patients and their caregivers, and thus the identification and evaluation of pain characteristics
in ALS should be addressed. However, due to the scarcity of research data, pain in ALS is still frequently
underestimated and insufficiently treated. The aim of this study was to investigate the characteristics of pain
in patients with ALS using standardized pain questionnaires.

Methods: Eighty-nine patients diagnosed with ALS were interviewed. Consecutive patients with peripheral
neuropathy were used as control subjects and were matched to the ALS subjects by age and sex. Patient data
including gender, age, the Amyotrophic Lateral Sclerosis Functional Rating Scale-Revised (ALSFRS-R)
score, and the pain severity index (PSI) were collected. The characteristics between ALS and peripheral
neuropathy, and between ALS patients with and without pain were compared.

Results: In all, 89 patients with ALS and 89 control subjects with peripheral neuropathy were included.
There were no significant differences in sex ratio and age between the two groups. There were significantly
more patients with pain symptoms in the ALS group (35/89, 39%) than in the peripheral neuropathy group
(20789, 22%). Quality of life was significantly affected in the ALS patients with pain (using ALS patients
without pain as control subjects).

Conclusions: The results suggested that pain was a significant symptom in patients with ALS and had a

considerable impact on quality of life.
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Introduction three people per 100,000. Its primary symptoms include

Amyotrophic lateral sclerosis (ALS) is a progressive muscle weakness and atrophy, spasticity, speech disturbances,

neurodegenerative disorder characterized by the degeneration dysphagia, and respiratory insufficiencies (1). Thus, for a
of primary motor neurons in the brainstem, cortex, and spinal long time, ALS was considered to only cause damage to the

cord. Annually, ALS affects approximately between two and motor neuron without sensory nervous system involvement.
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As a result, up until the past decade, pain in ALS was largely
overlooked by clinicians.

Considering the substantial impact on the quality of life
of ALS patients and their caregivers, the identification and
evaluation of pain in ALS should not be disregarded. Recent
guidelines for ALS treatment reported that pain may be
present in ALS patients and should be treated (2). However,
due to the scarcity of research data, pain in ALS is still
frequently underestimated and insufficiently treated. The
incidence, degree, sites of pain, and impact on the quality
of life of patients with ALS have not been fully addressed.
Although there are reports indicating that the frequency of
pain in patients with ALS ranges between 15-85%, the precise
prevalence is not clear (3-5), especially considering that pain
frequency is varied among different populations (4-6).

With a large aging population in China, there is a
pressing need to investigate pain characteristics in the
Chinese ALS patients. To our knowledge, studies in
the Chinese population are still lacking. Therefore,
we performed a prospective study using the Brief
Pain Inventory (BPI) questionnaire to describe pain
characteristics and its effect on the daily functions of
patients. We firstly investigated whether pain was a
significant symptom in patients with ALS using patients
with peripheral neuropathy as a control group. We then
described pain characteristics and its impact on quality of
life in ALS individuals. We present the following article in
accordance with the STROBE reporting checklist (available
at http://dx.doi.org/10.21037/apm-20-864).

Methods
Patients

Patients diagnosed with ALS according to the revised El
Escorial criteria in The First Hospital of Yulin between
January 2010 and June 2018 were potentially suitable
for the study (7). The inclusion criteria were as follows:
(I) patients with ALS who had a follow-up appointment,
and (II) patients who could understand and answer the
questionnaire alone or with the assistance of a researcher.
The exclusion criteria were as follows: (I) patients with
radiculopathy, plexopathy, entrapment neuropathy, or
neurological diseases (8,9); (II) patients with atypical
motor neuron syndromes (for example, Kennedy’s disease)
and conditions affecting peripheral nerves; (III) pregnant
women (10); (IV) patients unable to give informed consent
or understand the questionnaires. Consecutive patients with
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peripheral neuritis who visited our hospital between January
2010 and June 2018 were used as the control group, and
were matched to the ALS subjects by age and sex.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). And this study
was approved by the ethics committee of The First Hospital
of Yulin (2009-12-01). We obtained written informed
consent from each patient or substitute decision-maker.

Procedures

Patients who agreed to participate in this study were
interviewed in person between January 2010 and June
2018. The sample size was calculated using G*Power
software according to a previous study (3-5). The effect
size for a primary outcome was the pain frequency in
patients with ALS and peripheral neuritis. The patients
were asked to answer the BPI and the Amyotrophic
Lateral Sclerosis Functional Rating Scale-Revised
(ALSFRS-R) questionnaires at a follow-up appointment.
The questionnaire was administered by the first author.
ALSFRS-R was used to assess the functional score of the
patients with ALS. ALSFRS-R contains 12 items, with each
scored from 0 (worst) to 4 (best). The total ALSFRS-R
score ranges from 0 to 48, with higher scores indicating
greater physical status and function (11).

Pain was evaluated using the Chinese version of BPI,
which has been widely used to evaluate pain (12). BPI is
a self-administered questionnaire assessing the presence
and severity of current pain (presence of pain in the last
24 hours) and its interference with daily activities. The
pain scale ranges from 0 (no pain) to 10 (pain as bad as one
can imagine). The pain severity index (PSI) was derived by
averaging the items of worst pain, average pain, and pain
perceived at the interview (12). Pain degree was defined
as no pain (PSI =0), mild pain (PSI <3), moderate pain
(4< PSI <6), and severe pain (6< PSI <10) (3). BPI also
provides information regarding the pain site. It evaluates
the influence of pain on an individual’s general activity,
sleep, mood, daily work, relationships with other people,
walking ability, and enjoyment of life. The corresponding
interference scale ranges from 0 (no interference) to 10
(complete interference). Data including gender, age, pain
degree, pain site, etc., were collected from all patients.

Statistical analysis

Data analyses were performed using SPSS 19.0 (IBM Corp.,
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Table 1 Clinical characteristics in patients with ALS and patients with peripheral neuropathy

Kong et al. Pain in ALS patients

Project ALS Peripheral neuropathy P value
Number of patients 89 89 -
Sex (men/women) 54/35 57/32 0.643
Age (years) 52.99+11.54 53.19+12.63 0.911
Number of patients reporting pain (n, %) 35 (39.32) 20 (22.47) 0.015*
Pain degree (n, %) 0.020*
No pain 54 (60.67) 69 (77.52) -
Mild pain 24 (26.97) 8(8.98) -
Moderate pain 9(10.11) 10 (11.23) -
Severe pain 2 (2.24) 2 (2.24) -
Pain sites (n, %)
Distal limb 25 (71.43) 12 (60.00) 0.385
Head 7 (20.00) 6 (30.00) 0.401
Neck 4 (11.43) 3 (15.00) 0.702
Back 4 (11.43) 1 (5.00) 0.425
Shoulder 3(8.57) 3 (15.00) 0.462
Chest 1(2.86) 1 (5.00) 0.683
Abdomen 4 (11.43) 3 (15.00) 0.702

* indicates P<0.05. ALS, amyotrophic lateral sclerosis.

Armonk, NY, USA). Continuous data are presented as
mean = standard deviation or median/range, and categorical
variables are presented as counts or percentages. The
variables were compared between the groups (ALS group
vs. peripheral neuropathy control group; ALS subjects with
pain vs. ALS subjects without pain; ALS patients with mild
pain vs. ALS patients with moderate and severe pain) using
the independent 7-test. A P value <0.05 indicated statistical
significance.

Results
Baseline data

All included patients received general pain treatment,
including non-steroidal anti-inflammatory drugs (NSAIDs)
administered by a doctor. There were no statistically
significant differences in the treatment of pain between the
two groups. In all, 89 patients with ALS met the inclusion
criteria and were enrolled into the study, including 54 males

and 35 females (average age: 52.99+11.54 years; Table I).
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The disease duration from diagnosis in this group ranged
from 1 to 144 months. The peripheral neuropathy group
included 57 males and 32 females, with an average age of
53.19£12.63 years. The disease duration in this group was
from 1 to 144 months. There were no significant differences
in sex ratio and age between the two groups (P>0.05).

Characteristics of pain in the ALS group and the
peripheral neuropathy group

Pain symptoms were observed in significantly more
patients in the ALS group (35/89, 39%) than in the
peripheral neuropathy group (20/89, 22%) (P<0.05,
Table 1), suggesting that pain is a significant symptom in
patients with ALS. Specifically, there were 24 patients with
mild pain, 9 patients with moderate pain, and 2 patients
with severe pain in the ALS group; while in the peripheral
neuropathy group, there were 8 patients with mild pain, 10
patients with moderate pain and 2 patients with severe pain.
Pain was reported in the head, neck, back, shoulder, chest,
and abdomen in both groups of patients. Pain was present
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Table 2 Demographic information and interference of pain on daily functions in patients with ALS
All ALS patients All ALS patients with pain

Characteristios With pain (35 cases) V\ggc::Sz:)in P value Mild pain (24 cases) I\/rIJc;ciineE?:eézesveesr)e P value
Sex (men/women) 19/16 25/15 0.471 13/11 6/5 0.983
Age 50.66+13.34 54.50+10.00 0.125 50.83+15.02 50.27+9.25 0.910
ALSFRS-R 33.97+9.94 32.22+10.50 0.435 38.63+6.57 23.82+8.42 <0.001*
General activity 3.34+1.76 2.73+1.41 0.097 3.08+1.47 4.00+2.19 0.153
Mood 3.11+1.30 2.98+1.717 0.697 3.13+1.33 3.09+1.30 0.944
Walking ability 2.69+1.23 2.90+1.19 0.447 2.79+1.35 2.45+0.93 0.460
Daily work 2.60+1.59 2.38+1.19 0.488 2.79+1.64 2.18+1.47 0.300
Relationships with 4.46+2.69 3.45+1.96 0.072 4.46+2.64 4.45+2.94 0.997
other people
Sleep 2.69+1.66 3.18+1.62 0.200 2.67+1.63 2.73+1.79 0.922
Enjoyment of life 4.66+2.46 3.21+£1.98 0.006* 4.71£2.27 4.55+2.94 0.859

* indicates P<0.05. ALS, amyotrophic lateral sclerosis; ALSFRS-R, Amyotrophic Lateral Sclerosis Functional Rating Scale-Revised.

at more than one site in 8 ALS subjects and 6 peripheral
neuropathy subjects. Pain mostly presented in the distal
limbs, and there was no significant difference between the
two groups (P>0.05; Table 1).

Comparison between ALS patients with pain and ALS
patients without pain

To investigate the impact of pain on quality of life, we
compared the interference score derived from the BPI
between ALS patients with pain and ALS patients without
pain. There were no statistically significant differences
in sex, age, and ALSFRS-R between these two groups of
patients. The interference score on enjoyment of life was
significantly higher in ALS patients with pain compared
to ALS patients without pain. As for the interference score
on general activity, mood, walking ability, daily work,
relationships with other people, and sleep, there were no
significant differences between the two groups (P>0.05).
We also compared the BPI interference scores between
ALS patients with mild pain (24 cases) and those with
moderate and severe pain (11 cases) to determine whether
higher pain degree has a worse impact on quality of life.
Results showed that there was no statistical difference in
the interference scores on general activity, mood, walking
ability, daily work, relationship with other people, sleep, or
enjoyment of life between the two groups (Table 2).
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Discussion

Pain in patients with ALS is often overlooked, and research
in the Chinese population is lacking. In this study, we found
that pain is a significant symptom that may potentially have
a deleterious impact on the quality of life of patients with
ALS. In our study, the frequency of pain in the ALS group
was 39%, which was higher than that of the control group.
This is in accordance with the reported pain incidence of
15-85% (13). We used the BPI questionnaire, which is most
frequently used in studies that have evaluated pain in ALS
(3,6,14). However, the present study population is a clinic-
based sample, and thus the results of our study may not be
as generalizable as a population-based study.

As for pain sites, patients with ALS reported pain in
various sites, including the back, shoulders, chest, abdomen,
and head. In some patients, pain was present at more than
one site, with the distal limbs being the most frequently
reported site. Some previous studies on ALS also reported
that pain could involve the back, as well as both distal and
proximal sites in the upper and lower extremities, among
others (3,6,13,14). However, Truini e /. (15) and Dalla
et al. (16) investigated small nerve fiber loss and reported
pain symptoms predominantly in the feet, which suggested
that pain sites in ALS might be biased according to different
study populations.

The mechanism for pain in ALS is not fully understood.
We speculate that it is probably due to the growth of the
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axon buds, which might lead to increased motor nerve
unit excitability (3). In ALS patients suffering from skin
pain (in the limbs), poor physical activity and muscle
atrophy cannot guarantee effective reflux of blood, thus
resulting in venous vasodilatation and swelling pain (17).
Musculoskeletal pain may occur in later stages because of
stress on bones and joints following atrophy and subsequent
loss of muscular sheath. Also, numerous studies reported
that pain is less common in the bulbar form of ALS,
suggesting that skeletal muscle involvement might be a risk
factor (6,18,19). Furthermore, lower back pain can also
be triggered by uncomfortable positioning. Some other
causes of pain include arthralgias, cramps and spasticity due
to degenerative joint disease, and skin pressure caused by
immobility.

The general enjoyment of life in the ALS patients was
significantly decreased, which was in accordance with the
findings of Isak ez 4l (8). We did not observe any notable
difference in general activity, mood, walking ability, daily
work, relationships with other people, and sleep between
ALS patients with pain and ALS patients without pain, which
differed from the study conducted by Wallace ez al. (5).
They reported that pain significantly affects the quality of
life of ALS subjects including activity levels, mood, sleep,
and relationships with other people. We believe that this
might be attributable to the different study designs, the
degree of pain in the target patients, and different controls.

Also, in the present study, we found no statistical
difference in the interference scores on daily functions
between ALS patients with mild pain and those with
moderate and severe pain. The studies of Chio et al. (6),
Rivera ez al. (19), Ganzini et 4l. (20), and Raheja et al. (21)
reported that pain appeared more frequently in the
later stages of the disease and was related to functional
impairment, while Wallace et #/. reported that pain
frequency was significantly different between the early and
late phases (5). These differences are mainly due to the
dissimilar study designs and confounding factors included
in those studies.

There are some limitations in this study that should be
noted. Firstly, the sample size was relatively small for a sub-
group analysis. Secondly, this is a prospective study design,
and therefore, the course of pain over a longer timeframe
was unavailable. Thirdly, this study is lacked a description
of pain types, a formal evaluation of depression, and
medications for pain treatment. In future, we will conduct
a multicenter study to investigate the association between
pain intensity in patients with ALS and the severity of ALS.
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Conclusions

The results of our study indicate that pain is a significant
symptom in patients with ALS and has a considerable
impact on quality of life. We suggest that clinicians pay
careful attention to the pain symptoms, standardize the
assessment of pain, and administer timely therapy to relieve
pain, especially in patients with serious ALS.
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