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Abstract
Introduction Factors influencing self-perceived health status over Corona Virus Disease 2019 (COVID-19) emergency in
vulnerable populations, such as patients with chronic neurological diseases, are still unknown. In this work, we aimed at testing
whether clinical care changes imposed by the quarantine, together with certain demographic and disease-specific features, might
have determined a self-perceived worsening of health status in patients with amyotrophic lateral sclerosis (ALS).
Methods A brief web-based questionnaire investigating self-perceived anxiety, depression, and motor worsening, as well as
clinical care changes over COVID-19 emergency, was administered to ALS patients currently followed at San Martino Hospital.
Ordinal and logistic regression analyses were applied to identify significant predictors of health status.
Results Fifty-seven ALS patients completed the questionnaire. A total of 35.08% of cases reported anxiety symptoms, 36.84%
depressive symptoms, and 35.08% reported worsening of motor symptoms. Significant predictors of anxiety symptoms severity
included female gender, greater motor impairment, more aggressive disease course, and rehabilitation therapy suspension. The
only significant predictor of depressive symptoms severity was a more aggressive disease course. Significant predictors of motor
worsening were shorter disease duration and exams/visits cancelation.
Discussion COVID-19 emergency and its management exerted a significant impact on self-perceived health status in patients
with ALS, particularly in those cases in the earliest disease phases and with a more aggressive disease course. These findings have
potential to improve personalized medicine strategies in the next phase.
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Introduction
The international outbreak of Corona Virus Disease 2019
(COVID-19) has caused a health system emergency worldwide, calling for restrictive measures to prevent further spread.
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On 9 March 2020, the Italian government has imposed a
national quarantine, suspending the majority of activities and
mandating self-isolation.
While COVID-19 represents a severe health threat for everyone, many neurological patients are at increased risk compared to the general population [1]. Among them, patients with
respiratory insufficiency from neuromuscular weakness, such
as patients with Amyotrophic Lateral Sclerosis (ALS), are likely to be at higher risk of severe COVID-19 infection [2].
Besides a greater vulnerability in case of infection, ALS
patients are also more vulnerable to the indirect effects of a
quarantine since they are highly dependent on other figures
(e.g., caregivers, neurologists, physical, and therapists) to
manage their chronic disease and maintain a good health
status.
Despite these considerations, COVID-19 emergency is so
recent that clear data on its effects in patients with ALS are still
missing.
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In this work, we aimed at testing whether clinical care
changes imposed by the quarantine, together with certain demographic and disease-specific features, might have determined a self-perceived worsening of mental and physical
health status in patients with ALS.

Methods
Setting and participants
Between March and April 2020, all the ALS patients currently
followed at San Martino Hospital were invited to complete a
web-based questionnaire.
Inclusion criteria for ALS patients are as follows: (1) a
diagnosis of possible, probable or definite ALS according to
current criteria [3]; (2) a detailed clinical characterization including time of symptoms onset, site of symptoms onset (bulbar or spinal), and clinical phenotype defined using current
criteria [4, 5]; (3) a clinical evaluation within 6 months comprehensive of the ALS functional rating scale revised
(ALSFRS-r) [6], and the clinical progression rate estimation
(calculated with the formula (48-ALFRS-r score at the time of
the evaluation)/disease duration)); and (4) absence of cognitive impairment or overt frontotemporal dementia based on
cognitive assessment at the time of the clinical evaluation.

The questionnaire
We developed a brief questionnaire specifically designed to
investigate self-perceived mental and physical health status, as
well as clinical care changes, over COVID-19 emergency.

Self-perceived mental and physical health status
Patients were asked to report the eventual presence of selfperceived anxiety and/or depressive symptoms over the quarantine period, and, if so, to rate them on a 3-point scale ranging from 1 “mild,” to 2 “moderate,” and 3 “severe.”
Additionally, patients were asked to report the eventual
presence of a self-perceived worsening of motor symptoms
over the quarantine period, and, if so, to categorize it using
the following categories: (1) selective motility decline, (2)
selective respiratory worsening, (3) selective increase of pain
symptoms, (4) a combination of motility and respiratory
symptoms, (5) a combination of motility and pain symptoms,
and (6) mixed symptoms (combined motility, respiratory, and
pain symptoms).

Clinical care changes
ALS patients were asked to report if, over the quarantine period, they (1) experienced any difficulties in retrieving
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medicines, (2) had to cancel any exams and/or visits and, (3)
in case they were following any rehabilitation therapy, if they
had to suspend it over the quarantine period.

Data analysis
All data were analyzed using CRAN R Version 3.4.1.
Demographic and disease-specific variables, as well as clinical care changes, were entered in regression models to identify
significant predictors of self-perceived health-status. Ordinal
regression analyses were applied to identify significant predictors of self-perceived anxiety and depressive symptoms
severity, and logistic regression analyses were used to identify
significant predictors of self-perceived motor worsening.

Ethics approval and consent to participate
The study was approved by the Institutional IRB, at the
University of Genoa. Written informed consent was obtained
from all participants (or guardians of participants) in the study.

Results
Patients demographic and disease-specific features
Out of the total sample of 71 ALS patients currently
followed at San Martino Hospital and invited to participate, 57 cases (40.36% females, 59.64% males) with a
mean age of 66.54 years (SD = 11.54) completed the
questionnaire (Table 1).
Of ALS respondents, 17.54% had a bulbar onset ALS and
82.46% a spinal onset ALS (Table 1). A total of 52.63% of
patients had a classic ALS phenotype, 12.28% a bulbar phenotype, 1.75% a flail arm phenotype, 8.78% a flail leg phenoty pe , 1 5. 78 % a n U M N ph en ot yp e, an d 8 .7 8% a
pseudopolyneuritic phenotype. The mean disease duration
was 53.31 months (SD = 35.08), the mean ALSFRS-r score
was 30.59 (SD = 11.36), and the mean clinical progression
rate was 0.41 (SD = 0.32). A total of 33.33% of patients were
under treatment with noninvasive ventilation (NIV) (Table 1).
No statistically significant differences were observed between the sample of respondents and the sample of nonrespondents (Table 1).

Self-perceived mental and physical health status
A total of 35.08% of ALS patients reported anxiety symptoms, with a mean severity score of 1.65 (SD = 0.74), and
36.84% reported depressive symptoms, with a mean severity
score of 1.61 (SD = 0.66) (Table 2).
Also, 35.08% of ALS patients reported a motor worsening.
Among them, 50% experienced selective motility decline,

1233

Neurol Sci (2021) 42:1231–1236
Table 1

Demographic and disease-specific features of ALS patients

Total ALS sample (N = 71)
Respondents

Non-respondents

P
value

Number

57

14

–

Age [years]
Gender [females]
Site of onset [bulbar]
Clinical phenotype [classic/bulbar/flail arm/flail
leg/UMN/pseudopolyneuritic]
Disease duration [months]
ALSFRS-r [0–48]
Clinical progression rate [ALSFRS-r rate of decline
per month]
Under treatment with NIV

66.54 (11.54)
23 (40.36%)
10 (17.54%)
30 (52.63%)/7 (12.28%)/1 (1.75%) /5
(8.78%)/9 (15.78%)/5 (8.78%)
53.31 (35.08)
30.59 (11.36)
0.41 (0.32)

65.92 (10.54)
7 (50.00%)
3 (21.42%)
7 (50.00%)/2 (14.28%)/0 (0.00%)/1
(7.14%)/3 (21.42%)/1 (7.14%)
50.57 (41.03)
37.67 (6.36)
0.44 (0.47)

0.82
0.72
1.00
0.98
0.10
0.09
0.60

19 (33.33%)

4 (28.57%)

0.94

Values are means (standard deviations) or frequencies (percentages). P values refer to Mann-Whitney U-Test or Chi-Square test
Abbreviations: ALS, amyotrophic lateral sclerosis; ALSFRS-r, ALS functional rating scale-revised; NIV, noninvasive ventilation; UMN, upper motor
neuron

30% a combination of motility and respiratory symptoms, 5%
selective respiratory worsening, 5% selective increase of pain
symptoms, 5% a combination of motility and pain symptoms,
and 5% mixed symptoms (Table 2)

patients had to cancel exams and/or visits (Table 2). A total
of 75.44% of respondents were following a rehabilitation therapy at the time of the outbreak, and among these, 79.06% had
to suspend it over the quarantine period (Table 2).

Clinical care changes

Predictors of self-perceived mental and physical
health worsening

Over the quarantine period, only 3.50% of ALS patients reported problems in retrieving medicines, while 63.15% of
Table 2 Self-perceived mental and physical health status and clinical
care variables
Mental and physical health status
Self-perceived anxiety symptoms

20 (35.08%)

Severity of self-perceived anxiety symptoms [1–3]
Self-perceived depressive symptoms
Severity of self-perceived depressive symptoms [1–3]
Self-perceived clinical worsening
Selective motility decline
Motility and respiratory symptoms
Selective respiratory worsening
Selective increase of pain symptoms
Motility and pain symptoms
Mixed symptoms
Clinical care
Difficulties in retrieving medicines
Exams and/or visits cancelation
Following a rehabilitation therapy
Rehabilitation therapy suspension

1.65 (0.74)
21 (36.84%)
1.61 (0.66)
20 (35.08%)
10 (50.00%)
6 (30.00%)
1 (5.00%)
1 (5.00%)
1 (5.00%)
1 (5.00%)
2 (3.50%)
36 (63.15%)
43 (75.44%)
34 (79.06%)

Values are means (standard deviations) or frequencies (percentages)

Significant predictors of more severe anxiety symptoms over
the quarantine period were female gender (P = 0.04), more
severe motor impairment (lower ALSFRS-r score, P = 0.02),
more aggressive disease course (higher clinical progression
rate, P < 0.001), and rehabilitation therapy suspension (P =
0.02) (Table 3).
The only significant predictor of more severe depressive
symptoms over the quarantine period was a more aggressive
disease course (higher clinical progression rate, P = 0.05),
while demographic and clinical care variables did not show
any significant association (Table 3).
Significant predictors of a self-perceived motor worsening over the quarantine period were: shorter disease
duration (P = 0.05), and exams and/or visits cancelation
(P = 0.005) (Table 3).

Discussion
To our knowledge, this is the first study investigating both
self-perceived mental and physical health status over
COVID-19 emergency in patients with ALS.
More than 30% of respondents from our survey reported
either anxiety, depressive, or motor worsening symptoms over
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Ordinal and logistic regression analyses results

Severity of anxiety symptoms
Variable

OR (CI 95%)

P value

Age
Gender [female]
Site of onset [bulbar]
Disease duration
ALSFRS-r
Clinical progression rate
NIV [yes]
Exams and/or visits cancelation [yes]
Rehabilitation suspension [yes]
Severity of depressive symptoms
Variable
Age
Gender [female]
Site of onset [bulbar]

1.00 (0.98, 1.02)
1.62 (1.02, 2.59)
0.80 (0.42, 1.49)
0.99 (0.99, 1.00)
0.97 (0.95, 0.99)
3.26 (1.69, 6.30)
1.18 (0.71, 1.96)
1.59 (0.98, 2.56)
1.70 (1.07, 2.70)

0.46
0.04
0.49
0.48
0.02
< 0.001
0.51
0.06
0.02

OR (CI 95%)
1.00 (0.98, 1.02)
1.46 (0.92, 2.32)
0.88 (0.48, 1.63)

P value
0.48
0.10
0.70

Disease duration
ALSFRS-r
Clinical progression rate
NIV [yes]
Exams and/or visits cancelation [yes]
Rehabilitation suspension [yes]
Motor worsening
Variable
Age
Gender [female]
Site of onset [bulbar]
Disease duration
ALSFRS-r
Clinical progression rate
NIV [yes]
Exams and/or visits cancelation [yes]
Rehabilitation suspension [yes]

1.00 (0.99, 1.00)
0.98 (0.96, 1.00)
1.99 (1.00, 3.96)
1.12 (0.68, 1.84)
1.51 (0.95, 2.41)
1.05 (0.65, 1.68)

0.69
0.19
0.05
0.64
0.08
0.82

OR (CI 95%)
1.01 (0.96, 1.06)
1.84 (0.61, 5.67)
0.75 (0.14, 3.12)
0.97 (0.95, 0.99)
1.00 (0.95, 1.05)
4.49 (0.83, 32.62)
1.71 (0.53, 5.48)
9.49 (2.30, 65.31)
2.84 (0.89, 10.22)

P value
0.64
0.27
0.71
0.05
0.94
0.09
0.35
0.005
0.08

Abbreviations: OR, odds ratio; CI, confidence interval

the quarantine period, suggesting a discrete impact of the
emergency on this vulnerable population.
Concerning the mental health status, our findings are in line
with recent studies describing an increase of anxiety and depression symptoms over the emergency compared to the preCOVID phase [7].
Notably, we further found that the presence and degree of a
self-perceived health worsening was modulated by several
factors, including demographic and disease-specific features,
as well as clinical care changes imposed by the quarantine.
Significant predictors of more severe self-perceived anxiety
symptoms over the quarantine period were female gender, more
severe motor impairment, and a more aggressive disease course.

Significant associations between female gender and higher
anxiety-depressive symptoms in ALS have already been reported in the literature [8], and more recently, a work by Ozdin
and colleagues has identified female gender and accompanying chronic disease as significant risk factors for health anxiety during COVID-19 pandemic [9].
We observed that a faster disease progression was predictive of more severe anxiety symptoms. By definition, patients
with fast disease progression rates are those with shorter disease duration and more severe motor impairment. Our results
are therefore in agreement with recent studies reporting a significant decrease of anxiety over time [10] as well as higher
levels of emotional well-being associated with slower disease
progression in ALS [11].
Similarly, a more aggressive disease course further predicted more severe depressive symptoms, in line with previous
studies reporting a decrease of depressive symptoms over time
since diagnosis [12], and the well-known association between
greater motor impairment and more severe depressive symptoms in ALS.
More than 30% of ALS patients in our cohort perceived a
motor worsening over the quarantine period, with most common symptoms being selective motility decline, a combination of motility and respiratory symptoms, followed by pain
and mixed symptoms.
To date, no study has investigated self-perceived motor
worsening over the quarantine period in patients with ALS.
However, the relative frequencies of symptoms reported in
our sample are in agreement with the general manifestations
of the disease, mainly mobility and respiratory deterioration,
accompanied by variable degrees of pain symptoms [13].
Shorter disease duration was predictive of the presence of a
self-perceived motor worsening, suggesting that patients in
the earliest disease phases might be those more sensitive to
subtle variations in their functional status.
We found that the vast majority of patients were subjected
to clinical care changes over the quarantine period, mainly
rehabilitation therapy suspension, and exams and/or visits
cancelation. This finding is in line with recent studies in other
affected countries, such as the USA, reporting COVID-19related challenges to ALS clinical care and research [14].
Notably, in line with recent reports describing a significant
association between healthcare system changes during COVID19 emergency and anxiety in patients with ALS [15], we found
that clinical care changes imposed by the quarantine exerted a
significant impact on self-perceived anxiety in our sample.
Furthermore, we observed that these changes were significant
predictors of a self-perceived motor worsening, highlighting the
importance of continuous and integrated care management for
self-perceived health status in neurological patients.
In this context, it is noteworthy that significant efforts have
been made in order to handle ALS patients care management
over COVID-19 emergency. The application of telemedicine,
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in particular, holds promise to enable maintaining a multidisciplinary approach to the care of patients [16] and monitoring
disease progression [17] over the pandemic. A previous Italian
study has shown that, even if the majority of patients and
caregivers would have preferred a face-to-face visit, there
was a global satisfaction with the telemedicine service [18].
A subsequent study has further confirmed these findings,
showing that the majority of subjects were willing to continue
the remote evaluation programs [19]. Taken together, these
preliminary evidences suggest that telemedicine might be a
valid tool to improve clinical management of ALS patients
over the emergency.
The study is not without limitations. The first shortcoming
deals with the relatively small ALS sample size, which was
mainly determined by (a) stringent inclusion criteria (patients
were included only if they had a clinical evaluation within
6 months and absence of cognitive impairment), and (b) the
web-based administration of the questionnaire imposed by the
quarantine, which limited the applicability in older patients.
Furthermore, even if the absence of significant differences
between the respondents and non-respondents samples in
our study points towards a moderate generalizability of the
results, the long mean disease duration and mild mean progression rate we observed in our cohort suggest the possibility
that some of the newly diagnosed cases with short disease
duration and rapid disease course might have been missed.
Future studies in larger samples are therefore warranted to
further explore the effects of COVID-19 emergency on this
particularly vulnerable category of patients.
The second shortcoming is the absence of standardized
anxiety and depression scales in order to avoid an overlap with
the mood disorders scales recently administered as part of the
routine behavioral examinations preceding the emergency.
Despite these limitations, our work provides a preliminary
panoramic of the effects of COVID-19-related quarantine on
self-perceived health status in patients with ALS.
Our results indicate that clinical care changes imposed by
the emergency exerted significant negative impacts on patients with ALS, particularly in those in the earliest disease
phases, and with a more aggressive disease course.
Knowledge of the factors contributing to self-perceived
health worsening over the quarantine period in vulnerable
populations, such as patients with ALS, is pivotal to better
inform healthcare policies on adequate future strategies.
These findings have potential to facilitate personalized medicine strategies in the next phase.
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