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Dear Editor,
Infectious disease outbreaks such as COVID-19, as well as

other public health events, can cause emotional distress and
anxiety even in people not at high risk of getting sick [1–3].
People with neurodegenerative diseases, particularly those as-
sociated with impaired respiratory function, are at risk of se-
vere complications and more likely to report negative mental
health outcomes. In this context, amyotrophic lateral sclerosis
(ALS) patients are particularly vulnerable to either medical
complications of infection or emotional distress in terms of
anxiety and depression. Importantly, anxiety and depression
have been already reported in 30% [4] and 44% [4] of these
patients, respectively. The percentages of these psychiatric
symptoms are above the rates of general population and are
more severe in patients who present concomitant cognitive
and behavioural dysfunctions or express a wish to die [5].
Additionally, studies have shown that emotional distress, such
as anxiety and depression, seems to be strongly linked to inner
bodily sensations, the so-called interoceptive awareness or
self-awareness [6]. Lastly, ALS patients may also exhibit mal-
adaptive coping strategies [7], which make them even more
susceptible to detrimental neuropsychiatric effects of the
outbreak.

On these bases, we aimed to investigate the emotional im-
pact of COVID-19 outbreak in a sample of ALS by assessing
anxiety, depression symptoms and self-awareness and com-
paring such results with those obtained by their caregivers.

This study was conducted on a group of patients with def-
inite or probable diagnosis of ALS (n = 23; age (years) =
61.91 ± 2.08; sex (M/F) = 13/10; education level (years) =
11.30 ± 0.79; disease duration (years) = 2.99 ± 0.32), whose
cognitive and psychopathological baseline data were collected
before the outbreak (January and February 2020). During the
outbreak, these patients completed a follow-up assessment
between the 20th of March and 5th of April, by means of an
online interview and with the same trained interviewers
(F.P.A. and M.S.) of baseline data. Scales were sent to the
patients in advance via mail to prepare them for the interviews
and consisted of Hamilton Depression Scale (HDS) [8] and
Beck Anxiety Inventory (BAI) [9] to identify clinically rele-
vant depression and anxiety by measuring the severity of
symptoms and the Self-Awareness Questionnaire (SAQ) to
assess the experience and frequency of internal bodily feel-
ings, evaluating both somatosensory and visceral sensations
[10]. During the outbreak, these psychological scales were
also applied to ALS patients’ caregivers as control group
(n = 21, age (years) = 57.9 ± 3.42, sex (M/F) = 10/11, educa-
tion (years) = 12.10 ± 0.76). Demographic data (age, sex and
education) did not significantly differ between patients and
caregivers (all p > 0.45). Neither patients nor caregivers got
infected with the virus.

At baseline, cognitive assessment of patients showed mild
cognitive impairment involving executive (ALS-eci) or non-
executive (i.e. memory) functions (ALS-neci) in 73.91% (17/
23) as assessed by the Edinburgh Cognitive and Behavioural
ALS Screen (ECAS) [11]. Motor dysfunction evaluated with
the Revised Amyotrophic Lateral Sclerosis Functional Rating
Scale (ALSFRS-R) did not significantly worsen during the
follow-up (before outbreak, average ± standard deviation:
32.35 ± 7.38, range 21–45; during outbreak, average ± stan-
dard deviation: 31.83 ± 8.53, range 16–45, p = 0.47).
Moreover, a paired t test showed that in patients’ sample
scores on depression, anxiety and self-awareness tests were
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significantly higher during the outbreak respect to the baseline
data (all p < 0.01) (Fig. 1a). A multivariate analysis of vari-
ance showed that during outbreak, patients scored significant-
ly poorer than caregivers on depression (p < 0.001), anxiety (p
< 0.001) and self-awareness (p < 0.001) tests, F(3, 38) = 4.224,
Wilks’ lambda = 0.75, p = 0.01 (Fig. 1b). Interestingly, care-
givers during the outbreak exhibited scores over the patholog-
ical cut-off at HDS and BAI in 28.57% (6/21) of cases,
reaching the highest scores corresponding to severe symptoms
of anxiety in 19.05% of cases (4/21) and depression in 9.52%
of cases (2/21). As expected, ALS patients, compared to care-
givers, showed higher percentages of pathological scores at
both scales during the pandemic, reaching 65.22% (15/23) of
cases for depression symptoms and 78.26% (18/23) for anxi-
ety. Moreover, these percentages were significantly higher
with respect to the baseline condition (HDS: 30.43% vs
65.22%, p = 0.018; BAI: 34.78% vs 78.26%, p = 0.003), sug-
gesting that clinically relevant anxiety and depression devel-
oped due to the situational distress of the outbreak.

This small survey was an opportunity to explore how pa-
tients with ALS and their caregivers cope with an emerging
challenge to global healthcare systems and a situation that
strikes symptoms related to depression and anxiety within
the general population about an unknown disease.We showed
that patients with ALS exhibited a worsening of depressive
and anxiety symptoms associated to altered interoceptive
awareness during the outbreak, and this emotional burden
was much more pronounced in patients with respect to care-
givers. Caregivers displayed a high level of anxiety and de-
pression in a significant percentage of cases, suggesting that
outbreak had a significant impact on them as well, and in line
with the previous literature [12].

We should, anyway, acknowledge that a major limitation
of our study is the lack of a healthy subject group; therefore,
we cannot be entirely sure that our findings are specific for

ALS patients and their caregivers. Future studies enrolling a
larger ALS population together with caregivers’ and healthy
subjects’ groups are warranted to address this issue.

Considering the rapid worldwide spread of the COVID-19
outbreak, ALS specialists should consider to adopt strategies
to monitor the psychopathological complications of the pan-
demic. Importantly, when planning support strategies (i.e. on-
line psychological consultation, antidepressant and anxiolytic
medications), special attention should be paid on patients at
higher risk to develop cognitive and neuropsychiatric
complications.
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