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Abstract

The ongoing COVID-19 pandemic is having a huge impact on clinical activity of all hospitals, including the ones
involved in training of residents. In addition, neurology residents underwent substantial modifications of their training
program. Aim of our investigation was to evaluate the impact of COVID-19 pandemic on the educational activities of
Italian neurology residents through an online questionnaire delivered to neurology residents. The results obtained
showed that almost 30% of the respondents were redistributed to COVID-19 units. Neurology departments underwent
substantial modifications of their organization influencing clinical educational activities; lessons and seminars were
rescheduled online and research protocols were stopped and transferred to remote working, when feasible. There was
a relevant use of telemedicine approach even if most of the respondents had never been trained before. Some of the
changes had a North-South gradient, following the epidemiology of the pandemic. The data obtained from our survey
highlight those points to address to be prepared for possible future emergencies.
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Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is causing an ongoing pandemic of coronavirus dis-
ease 2019 (COVID-19) [1]. Italy has been one of the first
countries to be involved in this pandemic, with a large hotbed
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in Lombardia. On 7th March 2020, the central government
called for a general lockdown with severe social restrictions
across the whole country. Although neurologists were not
strictly involved in the direct management of COVID-19-
positive patients at first, the devastating breadth of this situa-
tion caused profound changes also in the routine practice of
neurological patient care and residency training. In light of the
higher exposure to the virus of health care workers [2] and the
operative strategies adopted for facing the emergency [3, 4], it
became mandatory a resettlement of the workforce with fast
training sessions and new procedures to learn and protocols to
respect. Moreover, due to the constantly increasing number of
infected patients requiring clinical care and the social restric-
tions enforced (e.g., lockdown or social distancing), neurolog-
ical activities in both outpatient and hospitalized patients
underwent substantial changes. However, even if the pandem-
ic did not spread uniformly (with a North to South negative
gradient), the social limitations undertaken affected all the
country to a certain extent.

As a young section of the Italian Society of Neurology
[5] (SIgN), we aimed at investigating the effects of
COVID-19 pandemics on the educational activity of
Italian neurology residents from both a clinical and a re-
search point of view.
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Table 1 Demographic

characteristics of neurology No. Sex (M/F) Age Distribution No. per year of residence
residents who completed the (North/Center/ (Ist, 2nd, 3rd, 4th)
survey South)

254 126/128 293+23 110/66/78 36/68/94/56

Design and setting

We canvassed Italian neurology residents [6] using an online
questionnaire.

In Italy, the Residency program in neurology is active in 36
teaching hospitals, and SIgN has a representative in each of
the centers.

Before moving on we contacted the local SIgN representa-
tive asking seven questions (questions 1-7, see Table 1 in
Supplementary Materials) concerning the general initiatives
taken in their university hospital.

Then, a standardized email containing the link to the online
questionnaire was sent to the SIgN representatives and to the
directors of all the 36 schools on 30th April. We asked them to
forward the email to trainees attending their neurology train-
ing program. The link to the online questionnaire was not
publicly displayed through personal network or social media.

The survey was designed through Google survey by the five
authors through online meetings and finalized by emails. No
personal information was collected and no ethical approval was
pursued. Second and third reminders to both representatives and
directors were sent by email after 10 and 20 days. The survey
was closed after 4 weeks. The questionnaire was composed by
22 items (see supplementary materials for the full questionnaire)
in addition to questions about demographic data (gender, age,
school of residency, year of training). We accepted as valid only
the questionnaires in which all the questions were answered.

All the procedures were performed in accordance with the
guidelines of good clinical practice for the realization of ex-
ploratory surveys [7].

Results

We received responses from 254 postgraduates (41% of re-
sponse rate) from 36 schools. Nineteen participants were
spending a period abroad at the time of the COVID-19 out-
break. The mean age of participants was 29.3 + 2.3 years and
50.2% of the residents were female. The demographic data of
the participants are listed in Table 1.

Lessons and seminars

During this emergency, all lessons, seminars, and conferences
were suspended in all Italian universities. In 33 out of 36
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centers (92%), lessons have been rescheduled on virtual plat-
forms and in eight of them also seminars have been done
online.

Clinical activities

Neurological wards underwent important changes in all Italian
centers: most of the university neurological wards (86%)
interrupted the programmed admission, while the remaining
(14%) reduced its rate. The number of beds in neurology
wards was reduced compared to the period prior the pandemic
(81% of centers): up to 30% in 21% centers, up to 50% in 36%
centers, and more than 50% in 24% centers.

Day hospital admissions, diagnostic exams, and intrave-
nous infusion therapies were generally reduced too (Fig. 1b).

Programmed outpatients’ visits were suspended during
March and April in all Italian teaching hospitals; 1/3 of resi-
dents reported continuation of outpatient visits only for urgent
management.

Almost all Italian residents who completed the survey
(246; 97%) underwent changes of their routine clinical activ-
ities (Fig. 1a), namely 138 (54%) had a reduction of work
shifts, of which % (103) declared they only worked remotely.
Of those who had to increase their work shifts (63; 26%), half
(31) also worked remotely. A tight connection between the
increase of work shifts and the spread of COVID-19 has been
observed through Italy (Fig. 3c). Almost half of the respon-
dents (113; 44%) have been divided in working groups to
avoid increasing of contacts and exposure to the virus.

As far as the remote activities are concerned, 169 (66%) of
respondents reported that they were focused on preparation of
clinical and scientific seminars and doing research (i.e., writ-
ing papers, dataset management, etc.) and 146 (57%) of the
participants helped in the remote management of both in- and
outpatients.

The planned rotations in neurological and non-neurological
wards have been largely modified (in 78% and 71% of the
residents, respectively). Rotations in outpatient neurological
services were interrupted in more than a half of cases because
of temporary suspension of all the frontal clinics.

Volunteers

Seventy-two (28%) of respondents were employed in
COVID-19-dedicated units: most of them (81%) were
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Fig. 1 Changes in hospital activities on neurology residents. a Changes in
clinical activities include mainly reduction of work shift, division in
subgroups, management of in- and outpatients remotely, and
preparation of seminar. b In day hospital, we observed a general

volunteers, 13% were recruited by their directors, and 6%
were recruited directly by hospital (Fig. 1¢). Before starting
work in COVID facilities, 58% of them were trained in med-
ical management of COVID-19 patients and 96% were exten-
sively taught about the hygiene actions to undertake to contain
the infection spreading. Focusing on volunteers, there was a
clear decreasing gradient moving from North to Center to
South (Fig. 3b).

Research

In more than half of the cases (150; 58,6%), research activities
were interrupted or reduced. Forty-one (16%) respondents
reported no changes in the amount of research activities, al-
though most of the work was focused on database elaboration
and on writing of reviews, while 36 respondents (14%) report-
ed an increase of research activities due to reduction of clinical
activities was observed. Twenty-eight respondents (11%)
were not yet involved in research activities (most of them
are attending first and second year of residency). Ninety-
eight (43%) of the residents who do research reported to have
enough facilities to do research at home. Fifty-seven (25% of
cases) had difficulties to access scientific journals, while 25
(11% of the residents) did not have adequate statistical

b Changes in day hospital activities

No change

°
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N ‘
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W Volunteer
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recruited by hospital

13%

COVID-19 protocols teaching
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reduction of admission, therapies, and diagnostic procedures. ¢ Around
28% of residents had to work in COVID-19 wards: most of them were
volunteers (81%). Teaching of COVID-19 protocols was fulfilled in
almost all residents (96%) who worked in COVID-19 wards

software at home to run analyses and 48 (21% of the partici-
pant) did not have other tools fundamental for their research.

Telemedicine

The 35% of residents (90) declared that no instrument of tele-
medicine was adopted in their structures, while in 32% (82) it
was employed only in case of urgency and in 29% (74) it was
used for all outpatients (Fig. 2a). Ten of respondents (4%)
reported that in their structures telemedicine was employed
also for first visits. The latter had a clear prevalence in North
of Italy, followed, in order, by Center and by South of Italy.
Before the COVID-19 outbreak, tele-neurology was
adopted only 14% by of the residents (36) and this was just
once a month or less (Fig. 2b). Only 42% of residents (15),
who already used tele-neurology before the pandemic,
underwent a training course sponsored by their hospital.

COVID-19 protocols
Training and information by health care public bodies about

protocols to adopt for containing COVID-19 spreading in
hospitals (use of personal protective equipment, clothing,
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Fig. 2 Use of telemedicine during and before COVID-19 pandemic.
During COVID-19 pandemic, we observed a wide use of telemedicine:
most of ambulatorial services used it to visit seriously ill patients and,
some of them, also to do follow-up visits (a). Most important instruments

masks, hand-wash, etc.) was obtained in 216 (85%) of respon-
dents (Fig. 1c).

These data showed no regional differences through Italy.
Most of training (166; 77%) was based on online teaching
material. One hundred fifteen of respondents (45%) fulfilled
a medical training focused on management of COVID-19
patients.

Psychological implications

Two hundred forty of respondents (94%) reported a worsen-
ing of psycho-physical conditions of neurological patients,
and only 36 (14%) reported to be self-confident enough to
guarantee an appropriate psychological support.

Finally, a psychological support for residents working dur-
ing the pandemic outbreak was offered to 64 neurology resi-
dents (26%) of all cases and it showed a clear North-Center-
South decreasing gradient (Fig. 3d).

Discussion

The ongoing COVID-19 pandemic induced many changes of
the routine activities among neurology residents. Our survey
aimed at investigating the main consequences of the pandemic
on neurology training program to identify the criticalities
resulting in the management of such outbreak. Even though
the situation differed within our country and induced the de-
veloping of different solutions proportional to the gravity of
the pandemic spread within a certain area, the substantial
changes caused by the pandemic in social life (i.e., lockdown,
social distancing, and prohibition of visitors in hospitals) were
similar all along the national territory. Indeed as it can be
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of telemedicine were business phone and mail. We can highlight a clear
change from the past when telemedicine was used only by 14% of
neurology resident (b). Moreover, the latter used telemedicine rarely or
only few times per week

observed in Fig. 3, much of the differences observed in par-
ticipants’ replies, in terms of geographical distribution, rely on
the specific involvement of the training centers during the
pandemic at the time of our survey. The gradient North-
South observed in our data includes just practical aspects in-
duced by the gravity of the pandemic.

The sudden need for beds in COVID-19 facilities demanded
to meet the huge number of infected patients and the growing
exposure of health care workers to the virus has altered the
normal organization of hospitals. Consequently, to provide suf-
ficient capacity for potential COVID-19 patients, we observed a
dramatic reduction of hospital beds in neurological wards in
concomitance with a quite complete cancellation of elective
hospitalization of patients suffering from neurological disor-
ders. These circumstances, along with reduction of admissions
to day hospital and suspension of some therapies or diagnostic
procedures, deprived residents from an important source of
clinical educational activity such as bedside teaching [8].

The attendance in neurological specialized clinic included
neurophysiological services, so that even this remarkable ex-
perience has been interrupted, due to suspension of routine
activities.

The social restrictions adversely affected the planning and
the management of outpatient care [9]. Most hospitals post-
poned outpatient appointments for new referrals and patients
were examined just in case of an emergency referral. Urgent
consultations of patients requiring specific care (e.g., patients
with Parkinson’s disease, multiple sclerosis, or epilepsy) were
managed via telemedicine. It is well known that all chronic
neurological conditions require regular and punctual follow-
up; therefore, it has been challenging to take care of outpa-
tients, especially via telemedicine. Importantly, telemedicine
visits might be complicated for doctors and patients not used
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Fig.3 Correlation between COVID-19 pandemic spreading through Italy
and changes during COVID-19 pandemic. a Distribution of total
ascertained cases of COVID-19 in Italy up to May 21st. b We observed
a clear North-Center-South decreasing gradient of residents who decided
to go volunteer in neurological districts. ¢ Also the increase of work shift

to them, hampering the quality of the visit outcome: indeed,
we have to take into account that most of neurological patients
are aged and could not be familiar with modern technologies
and some of them have cognitive impairment [10, 11].

The COVID-19 pandemic has catalyzed the use of digital
technologies for the care of neurologic patients [12, 13]. The
data from our survey showed that in few centers the use of
telemedicine consultations or digital technologies was a

L3

was observed mainly in almost half of residents who were working in the
North during COVID-19 pandemic. d A psychological support was
fulfilled in 43% of residents who lived in the North, in 13% in the
Center, and in 12% in the South, reproducing the gradient of COVID-
19 spreading

common practice before the COVID-19 pandemic, without
geographical and sub-specialization differences, and also that
just few residents had been adequately trained for this purpose.

Importantly, we found that in almost all the neurology
teaching hospitals the theoretical educational activities were
not halted by the pandemic. After a first period of interruption,
indeed within 5 weeks lessons started again remotely and, in
some cases, also interdisciplinary seminars were given.
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The current situation is compromising also research and
clinical trials. Most of the projects have been somehow
interrupted and all the studies conducted during this period
will need to be carefully interpreted. Even if it is possible to
work remotely on research projects, especially for data analy-
sis, or manuscript drafting, the lack of proper tools has limited
the productivity of residents in accomplishing their research
objectives.

In the most affected areas, the increasing number of
COVID-19 patients and the lack of medical staft due to infect-
ed colleagues or quarantine induced deep changes also to the
management of the workforce. As most of the bed capacity
was converted to the care of this emergency, many doctors—
of varying disciplines—have been forced to work outside of
their field (e.g., in internal medicine, intermediate or intensive
care units) and very often they had to face a dramatic increase
of working hours. The daily routine has been entirely upended
by new measures to internalize, longer shifts, irregular and
flexible schedules, and expected continuous availability.

However, it has to be noted that the reduction of the
abovementioned clinical activities caused a paradoxical di-
minished request for medical staff not involved in COVID-
19 activities. Consequently, some residents were put on stand-
by. While immediate workload reduction to those sent home
might seem appealing, the continuous availability and uncer-
tainty has a significant impact on personal freedom in addition
the generally implemented social restrictions.

Another important issue to take into account is the fact that
patients were not allowed to have visitors (or in some cases
just one visitor a day), so neurologists and residents were more
frequently faced with dispirited patients and need to provide
more psychological care. For chronic neurological patients,
the social restrictions had an important impact on their lives,
and psychological consequences may have worsened their
quality of life [14]. The lesson we have learned is that more
space should be given during the training program to the ac-
quisition of communication and psychological skills to reduce
the burden of afflicted patients [15].

Quick training sessions, new procedures and protocols, and
the constant change of information, protocols, and schedules
put particularly unexperienced residents under significant
pressure. However, our data show that in the most affected
areas adequate psychological support was given to residents in
need.

In conclusion, the data of our survey outlined that during
this period neurology residents had to face several changes. In
the present study, we identified several critical issues and we
would conclude that neurology training should be improved in
such points: (i) training telemedicine and the new digital tech-
nologies; (ii) strengthen psychological education, for a better
management of patients in need; and (iii) improvement of the
research tools (i.e., remotely papers access, statistical soft-
ware, etc.).
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It is important to take note of all the difficulties encountered
during last months in all the aspects of neurology education in
order to better tailor residents’ preparation, especially in light
of possible future seasonal outbreaks of COVID-19 [16] or
large-scale emergencies.
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