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Objectives: At a time of global health crisis, fear, anxiety, and stress levels increase. The effects of protracted social 
isolation, and media related misinformation’s about the coronavirus disease 2019 (COVID-19) resulting in 
increased fear/stress related to the insufficiently known illness. The aim was to assess the influence of the COVID- 
19 health crisis on patients with chronic inflammatory demyelinating polyradiculoneuropathy (CIDP). 
Methods: A cross-sectional study on 29 adult CIDP patients was performed. The Medical Research Council scale 
was used to evaluate muscle strength. The degree of functional disability was measured using the Inflammatory 
Neuropathy Cause and Treatment disability scale. The overall quality of life (QoL) was self-estimated on a 0–100 
numeric rating scale. We also used a specifically designed 22-question-survey about COVID-19. 
Results: Regarding the COVID-19 pandemic, 62% of CIDP patients were concerned. The daily activities of 55% of 
patients were negatively influenced by the pandemic. During the COVID-19 outbreak, 21% of patients reported 
their CIDP got worse. In 39% of CIDP patients, the influence of the pandemic on CIDP therapy was reported 
(reducing the dose or time interval or even discontinuation). The mean value of the self-estimated QoL was 64 ±
19. Independent predictors of worse QoL were age of patients (beta = − 0.35, p < 0.05) and fear of the COVID-19 
(beta = − 0.34, p < 0.05). 
Conclusion: The COVID-19 pandemic has a significant impact on CIDP patients. Besides the direct influence of the 
virus and fear of the virus, restrictive measures can indirectly harm the patients with CIDP.   

1. Introduction 

The coronavirus disease 2019 (COVID-19), caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) appears to be the 
largest pandemic of our times, and has massive impact on the healthcare 
systems worldwide [1]. In Serbia, from the start of the pandemic to 
March 2nd 2021, there have been 462,728 confirmed cases of COVID-19 
with 4459 deaths. At a time of global health crisis, fear, anxiety, and 
stress levels increase, with common responses, such as insomnia, anxi-
ety, frustration, fear of being infected, and loneliness [2]. The Serbian 
government ordered a national lockdown, during March, April and May 
2020, closing educational institutions and other public services; with 

recommendation for all workers to work from home if possible. The 
effects of protracted social isolation, massive closure of stores and a 
drastic reduction in the household budget also may impair people’s 
functioning [3]. Media-related misinformation about the COVID-19 is 
also present globally resulting in increased fear/stress related to the 
insufficiently known illness [4]. 

Chronic inflammatory demyelinating polyradiculoneuropathy 
(CIDP) is an autoimmune disease, characterized by progressive or 
recurrent symmetric proximal and distal weakness, sensory dysfunction, 
and absent or reduced tendon reflexes of all extremities, developing over 
at least two months [5]. CIDP can lead to many functional impairments 
of unpredictable duration, which may significantly affect patients’ 
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quality of life (QoL) even in normal circumstances [6]. Physical 
disability at the beginning of the disease and age are factors that in-
fluences the course and the outcome of CIDP [7]. Different factors be-
sides physical disability, such as pain, fatigue, anxiety and depression, 
can affect the course and outcome of CIDP [8]. 

Previous studies have reported high rates of anxiety, insomnia, 
depression, and stress symptoms among health care workers and pa-
tients with other neurologic autoimmune diseases, such as myasthenia 
gravis or multiple sclerosis, during the COVID-19 pandemic [9–12]. 
Also, in some other neuromuscular disorders, such as amyotrophic 
lateral sclerosis there is an evidence of increased anxiety and depression 
during the COVID-19 pandemic [13]. There is a lack of data on the QoL 
and impact of COVID-19 pandemic on patients with CIDP during the 
pandemic. The current study aimed to assess the influence of the 
COVID-19 pandemic on patients with CIDP. 

2. Methods 

We performed a cross-sectional study during July and August 2020 
(in March 2020 the first COVID-19 cases were reported in Serbia). 
Subjects who were called up to participate were patients with CIDP, who 
are regularly checked-up and treated in two tertiary healthcare centers 
in Serbia: the Clinical Centre Nis and the Clinical Centre of Serbia 
(Belgrade) which treats the majority of Serbian CIDP patients. Of 30 
adult (age ≥ 18) CIDP patients who were called up to participate, 29 
answered our call. Patients were assessed during their regular therapy 
visits or their regular check-ups. If some CIDP patients did not have 
regularly appointed check-ups during July and August, he/she was 
invited for the check-up. Only patients who fulfilled the EFNS/PNS 
diagnostic criteria were included [5]. Also, diagnosis of CIDP variants 
was made according to the EFNS/PNS criteria [5]. 

We collected socio-demographic and clinical data including gender, 
age, duration of the disease, therapeutic modality for CIDP, as well as 
the presence of significant comorbidities. Concomitant therapy was also 
noted. The Medical Research Council (MRC) 0–5 point scale (0—without 
movement, 5—normal strength) was used to evaluate the muscle 
strength [14]. The MRC sum score (MRC-SS) ranges from 0 to 60 and it 
comprises the following muscle groups bilaterally: shoulder abductors, 
elbow flexors, wrist extensors, hip flexors, knee extensors and foot 
dorsal flexors. MRC-SS one year before the assessment and at the time of 
the assessment was collected. Degree of functional disability was 
measured using the Inflammatory Neuropathy Cause and Treatment 
scale (INCAT) [15]. From the medical records, the data of INCAT score 
at the time of diagnosis, at nadir (the worst INCAT score obtained during 
the disease course) and one year before the current assessment was 
derived. If the patient was diagnosed less than one year before testing, 
we collected MRC-SS and INCAT from January and February 2020, just 
before the epidemic started in Serbia. Patients were also asked how they 
were feeling compared to the time one year ago regarding their health. 
The Patients’ Global Impression of Change (PGIC), a 3-point verbal 
scale, was used to assess patients’ perception of this change (i.e., ’feeling 
better’, ’feeling same’ or ’feeling worse’) through time. Overall QoL was 
self-estimated by the patients on a numerical rating scale (NRS) from 
0 to 100. For the investigation of the psychological status and emotional 
response of patients during the COVID-19 patients, we used a specif-
ically designed questionnaire, consisting of 22 questions. 

The study was approved by the Ethical Board of the Neurology 
Clinic, Clinical Centre Nis and the Neurology Clinic, Clinical Centre of 
Serbia. All procedures were performed in accordance with the Boards’ 
guidelines and regulations. All participants provided written informed 
consent. 

Data were statistically processed by the IBM SPSS statistical software 
(version 21) for the Windows operative system. The research results are 
presented in tabular and graphic form. P values of less than 0.05 were 
regarded as statistically significant. Numerical data were presented as 
percentage or mean ± standard deviation (SD). Normality of data was 

tested by the Kolmogorov–Smirnov test. For group comparisons, χ2 test, 
Mann–Whitney U test and Student t-test were used, as appropriate. 
Correlations were assessed using Spearman’s correlation coefficient. 
Factors that significantly correlated with lower QoL in univariate anal-
ysis (p < 0.05) were included in the multiple linear regression analysis 
(enter method). Stepwise criteria were as follows: probability of F to 
enter variable was ≤ 0.05, and probability to remove variable ≥0.10. 
For all statistical tests, significant testing was two-sided, where alpha 
was set at 0.05 for statistical significance and at 0.01 for high statistical 
significance. 

3. Results 

The main socio-demographic and clinical features of our patients are 
presented in Table 1. Regarding the period one year ago, changes in 
INCAT, MRC-SS and PGIC are presented in Fig. 1. 

Results obtained through the COVID-19 questionnaire are presented 
in Table 2. Regarding the overall concern about the impact of the 
COVID-19 pandemic, we found that 62.1% of patients were concerned. 
The main reason for patients’ concern was a fear that their relatives or 
friends could be infected with COVID-19. Daily activities of 55.2% of 
patients were negatively influenced by the pandemic. The main con-
cerns about the CIDP status were that they would experience some dif-
ficulties in drug availability, that they could not go to the hospital as 
usual, and that their clinical presentation will be worse because they 

Table 1 
Socio-demographic and clinical features of CIDP patients (N = 29).  

Feature Value 

Medical center - N (%)  
Clinical Center of Serbia 18 (62.1) 
Clinical Center Nis 11 (37.9) 

Female gender – N (%) 12 (41.4) 
Age (mean ± SD, years) 48.3 ± 14.7 
Disease duration (mean ± SD, months) 65.3 ± 47.1 
INCAT UL at diagnosis (mean ± SD) 1.9 ± 0.8 
INCAT UL at nadir (mean ± SD) 2.2 ± 0.8 
INCAT UL one year ago (mean ± SD) 1.4 ± 0.9 
INCAT UL at testing (mean ± SD) 1.0 ± 1.0 
INCAT LL at diagnosis (mean ± SD) 2.0 ± 1.0 
INCAT LL at nadir (mean ± SD) 2.2 ± 1.1 
INCAT LL one year ago (mean ± SD) 1.4 ± 0.9 
INCAT LL at testing (mean ± SD) 1.4 ± 1.1 
INCAT overall at diagnosis (mean ± SD) 3.8 ± 1.5 
INCAT overall at nadir (mean ± SD) 4.4 ± 1.6 
INCAT overall one year ago (mean ± SD) 2.9 ± 1.5 
INCAT overall at testing (mean ± SD) 2.4 ± 1.9 
MRC-SS one year ago (mean ± SD) 51.3 ± 6.2 
MRC-SS at testing (mean ± SD) 53.9 ± 6.0 
CIDP variant – N (%)  

typical 19 (65.5) 
atypical 10 (35.5) 

EFNS/PNS NCS criteria – N (%)  
definite CIDP 22 (75.9) 
probable or possible CIDP 7 (24.1) 

Other diseases – N (%)a  

Present 17 (58.6) 
Absent 12 (41.4) 

Therapy – N (%)  
IVIg 22 (75.8) 
Oral corticosteroids 10 (34.5) 

Other therapy for CIDP – N (%)  
Pregabalin 8 (27.6%) 
Vitamins 6 (20.7%) 
Alpha-lipoic acid 1 (3.6%) 

INCAT = the Inflammatory Neuropathy Cause and Treatment scale; UL= upper 
limbs; LL = lower limbs; MRC-SS = The Medical Research Council scale sum 
score; CIDP = Chronic inflammatory demyelinating polyradiculoneuropathy; 
NCS= nerve conduction study; IVIg =intravenous immunoglobulin. 

a Other diseases in this cohort were diabetes mellitus, arterial hypertension, 
anemia, depression, and hypothyroidism. 
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have the concomitant disease. During the COVID-19 outbreak, 21% of 
patients reported their CIDP got worse. In 38.6% of CIDP patients, 
pandemic influenced the therapy (reducing the dose or time interval or 
discontinuation due to the pandemic). 

Only one of our CIDP patients was infected by the SARS-CoV-2. He 
had a mild clinical presentation of COVID-19, was treated in home 
conditions, without any worsening in his CIDP status and no influence 
on his regular IVIg therapy. 

Mean value of the self-estimated QoL on NRS was 64.1 ± 19.0 of 
100. In our CIDP patients QoL was associated with patients’ age 
(rho = − 0.58, p < 0.01), MRC-SS at the moment of testing 
(rho = +0.44, p < 0.05), and INCAT disability score at the moment of 
testing (rho = − 0.60, p < 0.01). Patients with more fear of the COVID- 
19 had worse QoL vs. those patients without fear or with mild fear 
(54.1 ± 16.9 vs. 70.3 ± 17.9, p < 0.05). All parameters that correlated 
with QoL in the univariate analyses were included in the multiple linear 
regression analysis (enter method). Independent predictors of worse 
QoL were age (beta = − 0.35, p < 0.05) and fear of the COVID-19 
(beta = − 0.34, p < 0.05). Overall model was significant with adjusted 
R2 = 0.53 (p < 0.01). 

4. Discussion 

Our results suggest the high impact of the COVID-19 pandemic on 
patients with CIDP. People worldwide have different degrees of fear of 
the COVID-19 [16,17]. In the study of psychological distress in the 
Chinese population during the COVID-19 outbreak, it was found that 
35% of the general population experienced psychological distress [18, 
19]. In accordance with our results, it was reported that the COVID-19 
can specifically influence the people with chronic diseases [20]. 
Studies in the Spanish and Turkish populations found that those with an 
accompanying chronic disease were psychologically the most affected 
by the COVID-19 [21,22]. 

There are several possible reasons why CIDP patients may have 
pronounced psychological distress during the COVID-19 outbreak. First, 
it is still unknown if people with CIDP are at increased risk of developing 
severe clinical presentation of the COVID-19 since they are a specific 
group, having immune-mediated disease and receiving immunomodu-
latory therapy [23]. There are case reports in the current literature that 
suggested potential exacerbation of disease symptoms due to 
SARS-CoV-2 in some CIDP and myasthenia gravis patients [24,25]. 
Around 20% of our patients were afraid of having more severe clinical 
presentation of the COVID-19 since they have CIDP. The study con-
ducted on patients with another chronic disease (diabetes mellitus) 
showed that the main concern of these patients (in 56% of cases) was the 
fear of worse clinical presentation of COVID-19 if they become infected 
[26]. Another important issue is that it is not known if CIDP disease 
course may be affected by the SARS-CoV-2. Only 17% of CIDP patients 
were afraid of the disease worsening during the pandemic. However, 
one of our CIDP patients had a mild form of the COVID-19 infection. 
Only larger series of CIDP patients can show if SARS-CoV-2 may affect 

Fig. 1. Changes in INCAT, MRC-SS and PGIC regarding period one year ago.  

Table 2 
CIDP patients attitudes about the COVID-19 pandemic (N = 29).  

Feature Value 

Level of information about the COVID-19 pandemic – N (%)  
None 1 (3.4) 
Some information 10 

(34.5) 
Moderate information 15 

(51.7) 
Excellent information 3 (10.4) 

Source of information – N (%)  
State-owned television broadcasters 17 

(60.4) 
Other television broadcasters 9 (31.0) 
Internet 9 (31.0) 
Friends or relatives 6 (20.6) 
Social network 3 (10.3) 

Influence of the COVID-19 daily news on patient’s concern - N (%)  
Not concerned 8 (27.6) 
Slightly concerned 10 

(34.5) 
Moderately concerned 5 (17.2) 
Extremely concerned 6 (20.7) 

Fear of the COVID-19 pandemic – N (%)  
Not afraid 11 

(37.9) 
Slightly afraid 7 (24.1) 
Moderately afraid 6 (20.7) 
Extremely afraid 5 (17.3) 

Main reason for fear or concern – N (%)  
Relatives or friends could be infected 12 

(41.3) 
Someone they know could die due to the infection 6 (20.6) 
CIDP symptoms could be worsened 5 (16.9) 
Patient could be infected 7 (24.1) 
Absence of cure for COVID-19 6 (20.6) 
Changes in lifestyle during and after the pandemic 2 (6.8) 

Would you receive the vaccine for SARS-CoV-2? – N (%)  
Yes, after consultations with a neurologist 18 

(62.1) 
Yes, immediately 6 (20.6) 
No 5 (17.3) 

Influence of the COVID-19 pandemic on daily activities – N (%)  
No influence 14 

(44.8) 
Slightly negative influence 9 (34.5) 
Highly negative influence 6 (20.7) 

Influence of the COVID-19 pandemic on sleep quality – N (%)  
Better than before the pandemic 1 (3.4) 
Same as before the pandemic 23 

(79.5) 
Slightly worse than before the pandemic 3 (10.3) 
Much worse than before the pandemic 2 (6.8) 

Check-ups at the neurologist’s during the pandemic – N (%)  
No controls 11 

(37.9) 
Less often than usual 4 (13.9) 
Same as usual 9 (31.0) 
Controls were conducted via e-mail 1 (3.4) 
Controls were conducted via telephone 4 (13.8) 

CIDP status during the COVID-19 outbreak – N (%)  
Worse 6 (20.7) 
No change 11 

(37.9) 
Slightly better 10 

(34.5) 
Much better 2 (6.9) 

The main concerns about the CIDP status during the pandemic – N (%)  
Could not go to the hospital as usual 6 (20.6) 
Clinical presentation of COVID-19 will be worse if they become 
infected 

6 (20.6) 

Difficulties in drug availability 9 (27.5) 
CIDP could worsen during the pandemic 5 (17.2) 
Weakened immune system due to CIDP drugs 3 (10.2) 

If the CIDP symptoms get worse – N (%)  
Patient will try to get in contact with their neurologist 20 

(68.9) 

(continued on next page) 
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the disease course. Also, reduced physical activity during the pandemic 
is a factor that could influence the well-being of CIDP patients. Highly 
negative influence of the pandemic on patient’s daily activities is 
noticed in 20% of cases. Finally, prolonged duration of this pandemic 
may jeopardize the use of medical services by the patients with chronic 
diseases, including CIDP. In line with this, the main reason for our pa-
tients’ concerns was drug availability reported by 27% and hospital 
accessibility reported by 20% of patients. We noted fewer neurologist 
check-ups in half of our patients and in as high as 41% of them therapy 
was changed during pandemic. 

The COVID-19 pandemic has resulted in an unexpected opportunity 
to reexamine the need for immunomodulatory therapy in some CIDP 
patients. This therapy for CIDP patients is often continued by neurologist 
even if there is no need for that. In the PATH clinical trial, only 56% of 
CIDP patients treated by placebo had CIDP relapse [27]. In the study 
conducted by Romozzi et al., over half of patients who stopped immu-
nomodulatory therapy did not have to restart it [28]. Accordingly, no 
one of our patients in which discontinuation of chronic therapy was 
hastened due to pandemic had disease worsening after more than five 
months of the follow-up. On the other hand, chronic immunoglobulin 
therapy may protect or reduce the risk of contracting infections, 
including COVID-19 so it can be useful for CIDP patients in these cir-
cumstances [29]. 

Anyway, continuous follow-up of these patients should be per-
formed. During the pandemic, there is a need for establishing a balance 
between the risk for patients to become infected during hospital visits 
and adequate control of the CIDP symptoms and therapy. Check-ups 
should preferably be done by telemedicine or phone, but it is of note 
that telemedicine is neither widely available nor officially approved by 
the regulatory authorities in Serbia [30]. Subcutaneous immunoglobulin 
therapy, which could be self-administered as a home infusion, would be 
an adequate therapy solution [31]. 

Our patients reported being well informed about the COVID-19 
pandemic, mostly through the state-owned media. Concern was signif-
icant among these patients, with the main concern about the potential 
sickness of some of their relatives or close friends. Similar results were 
provided in the studies conducted on patients with myasthenia gravis 
and relapsing-remitting multiple sclerosis [10,11]. 

The majority of our patients would receive a vaccine against SARS- 
CoV-2 immediately or after consultation with their neurologist (83%). 
This finding is highly encouraging, especially because there is a strong 
anti-vaccine campaign in Serbia as in many other countries. Also, CIDP 
patients may have increased fear of vaccination because they suffer from 
the immune-mediated disease [32]. 

The negative impact of the COVID-19 on self-perceived sleep quality 
was reported by 20% of our patients. Sleep disturbance is well recog-
nized as a problem during the COVID-19 breakdown [33,34]. Worse 
sleep quality in general population, measured before and during the 
pandemic, is noted in 5–10% of cases [35]. Also, more than 30% of the 
healthcare workers during the COVID-19 reported worse sleep quality 

[9,36]. Pronounced sleep disturbances were noted in myasthenia gravis 
patients during the COVID-19 outbreak [10]. 

The impact of psychological factors on patient’s well-being in CIDP 
patients during the COVID-19 pandemic is significant. Fear of COVID-19 
was the strongest predictor of worse QoL in our cohort, even stronger 
than muscle weakness or functional disability. The study conducted on 
patients with cancer showed that ’being concerned about contracting 
corona-virus’ was correlated with lower QoL [37]. Also, persons with a 
serious illness quarantined because of the increased risk of infections 
more. 

often report symptoms of emotional disturbance, stress, and 
depression [38]. For these reasons, professional psychological help and 
timely information are needed for chronic patients as soon as a health 
crisis starts. 

There are several limitations of our study, such as a relatively small 
sample and possible intercultural difference so our results may not be 
easily extrapolated to other populations. We used a self-report instru-
ment and this should be also considered as a limitation of our study. On 
the other hand, there is no established questionnaire for investigation of 
the influence of the COVID-19 pandemic on patients with neuromus-
cular disorders. For that purpose, we suggest that future researchers 
should work on establishing this kind of standardized questionnaire. The 
evaluation of some "pre" and "during" quarantine conditions comes from 
the same interview (during quarantine) so this may have biased the 
collection of some data. Also, longitudinal follow up during the 
pandemic and prolonged monitoring of CIDP patients after the 
pandemic is necessary for a better understanding of the influence of the 
COVID-19 pandemic on these patients. 

In conclusion, the COVID-19 pandemic has a significant impact on 
CIDP patients. Fear of the COVID-19 was an independent predictor of 
lower QoL in CIDP patients during the pandemic. Besides the direct 
influence of the virus and fear of the virus, restrictive measures can 
indirectly harm the patients with chronic diseases, such as CIDP. 
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[22] S. Özdin, Ş. Bayrak Özdin, Levels and predictors of anxiety, depression and health 
anxiety during COVID-19 pandemic in Turkish society: the importance of gender, 
Int J. Soc. Psychiatry 66 (5) (2020) 504–511. 

[23] R. Dubbioso, E. Nobile-Orazio, F. Manganelli, L. Santoro, C. Briani, D. Cocito, 
G. Tedeschi, V. Di Lazzaro, G.M. Fabrizi, Dealing with immune-mediated 
neuropathies during COVID-19 outbreak: practical recommendations from the task 
force of the Italian Society of Neurology (SIN), the Italian Society of Clinical 
Neurophysiology (SINC) and the Italian Peripheral Nervous System Association 
(ASNP), Neurol. Sci. 41 (6) (2020) 1345–1348. 

[24] S. Abu-Rumeileh, T. Garibashvili, W. Ruf, T. Fangerau, J. Kassubek, K. Althaus, 
M. Otto, M. Senel, Exacerbation of chronic inflammatory demyelinating 
polyneuropathy in concomitance with COVID, J. Neurol. Sci. 418 (2020), 117106, 
https://doi.org/10.1016/j.jns.2020.117106. 

[25] F. Delly, M.J. Syed, R.P. Lisak, D. Zutshi, Myasthenic crisis in COVID-19, J. Neurol. 
Sci. 414 (2020), 116888, https://doi.org/10.1016/j.jns.2020.116888. 

[26] L.E. Joensen, K.P. Madsen, L. Holm, K.A. Nielsen, M.H. Rod, A.A. Petersen, N. 
H. Rod, I. Willaing, Diabetes and COVID-19: psychosocial consequences of the 
COVID-19 pandemic in people with diabetes in Denmark - what characterizes 
people with high levels of COVID-19-related worries? Diabet. Med 37 (7) (2020) 
1146–1154. 

[27] I.N. van Schaik, V. Bril, N. van Geloven, H.P. Hartung, R.A. Lewis, G. Sobue, J. 
P. Lawo, M. Praus, O. Mielke, B.L. Durn, D.R. Cornblath, I. Merkies, PATH Study 
Group, Subcutaneous immunoglobulin for maintenance treatment in chronic 
inflammatory demyelinating polyneuropathy (PATH): a randomised, double-blind, 
placebo-controlled, phase 3 trial, Lancet Neurol. 17 (1) (2018) 35–46. 

[28] M. Romozzi, G. Bisogni, M. Sabatelli, M. Luigetti, Reassessing IVIg therapy in 
chronic inflammatory demyelinating polyradiculoneuropathy during COVID-19: a 
chance to verify the need for chronic maintenance therapy, Neurol. Sci. 42 (3) 
(2021) 787–789. 

[29] V. Prada, L. Benedetti, D. Cocito, C. Briani, E. Nobile Orazio, F. Gallia, G. Antonini, 
F. Manganelli, G.M. Fabrizi, F. Germano, M. Grandis, A. Schenone, High-dose 
immunoglobulin pulse therapy and risk of Covid19 infection, J. Neurol. 10 (2020) 
1–3, https://doi.org/10.1007/s00415-020-10146-5. 

[30] D.M. Mann, J. Chen, R. Chunara, P.A. Testa, O. Nov, COVID-19 transforms health 
care through telemedicine: evidence from the field, J. Am. Med Inf. Assoc. 27 (7) 
(2020) 1132–1135. 

[31] V.I. Leussink, H.P. Hartung, B.C. Kieseier, M. Stettner, Subcutaneous 
immunoglobulins in the treatment of chronic immune-mediated neuropathies, 
Ther. Adv. Neurol. Disord. 9 (4) (2016) 336–343. 

[32] M. Doherty, R. Schmidt-Ott, J.I. Santos, L.R. Stanberry, A.M. Hofstetter, S. 
L. Rosenthal, A.L. Cunningham, Vaccination of special populations: protecting the 
vulnerable, Vaccine 34 (52) (2016) 6681–6690. 

[33] C.M. Morin, J. Carrier, C. Bastien, R. Godbout, Canadian Sleep and Circadian 
Network, Sleep and circadian rhythm in response to the COVID-19 pandemic, Can. 
J. Public Health 111 (5) (2020) 654–657. 

[34] P. Majumdar, A. Biswas, S. Sahu, COVID-19 pandemic and lockdown: cause of 
sleep disruption, depression, somatic pain, and increased screen exposure of office 
workers and students of India, Chrono-.-. Int 37 (8) (2020) 1191–1200. 

[35] N. Cellini, N. Canale, G. Mioni, S. Costa, Changes in sleep pattern, sense of time, 
and digital media use during COVID-19 lockdown in Italy, J. Sleep. Res 29 (4) 
(2020) 13074, https://doi.org/10.1111/jsr.13074. 

[36] J. Lai, S. Ma, Y. Wang, Z. Cai, J. Hu, N. Wei, J. Wu, H. Du, T. Chen, R. Li, H. Tan, 
L. Kang, L. Yao, M. Huang, H. Wang, G. Wang, Z. Liu, S. Hu, Factors associated with 
mental health outcomes among health care workers exposed to coronavirus disease 
2019, JAMA Netw. Open 3 (3) (2020), 203976, https://doi.org/10.1001/ 
jamanetworkopen.2020.3976. 

[37] S.S. Jeppesen, K.K. Bentsen, T.L. Jørgensen, H.S. Holm, L. Holst-Christensen, L. 
S. Tarpgaard, R.H. Dahlrot, L. Eckhoff, Quality of life in patients with cancer during 
the COVID-19 pandemic – a Danish cross-sectional study (COPICADS), Acta Oncol. 
8 (2020) 1–9. 

[38] S.K. Brooks, R.K. Webster, L.E. Smith, l Woodland, S. Wessely, N. Greenberg, G. 
J. Rubin, The psychological impact of quarantine and how to reduce it: rapid 
review of the evidence, Lancet 395 (10227) (2020) 912–920. 

A. Stojanov et al.                                                                                                                                                                                                                               

https://doi.org/10.1016/j.ajp.2020.102014
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref4
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref4
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref4
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref4
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref5
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref5
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref5
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref5
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref5
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref5
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref5
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref5
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref6
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref6
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref6
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref6
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref6
https://doi.org/10.1007/s00415-017-8578-9
https://doi.org/10.1007/s00415-017-8578-9
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref8
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref8
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref8
https://doi.org/10.1177/0020764020942800
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref10
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref10
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref10
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref10
https://doi.org/10.1016/j.msard.2020.102407
https://doi.org/10.1016/j.msard.2020.102347
https://doi.org/10.1007/s10072-020-04592-2
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref14
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref14
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref14
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref15
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref15
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref16
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref16
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref17
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref17
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref17
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1016/j.ajp.2020.102092
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref20
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref20
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref20
https://doi.org/10.1590/0102-311X00054020
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref22
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref22
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref22
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref23
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref23
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref23
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref23
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref23
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref23
https://doi.org/10.1016/j.jns.2020.117106
https://doi.org/10.1016/j.jns.2020.116888
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref26
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref26
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref26
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref26
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref26
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref27
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref27
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref27
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref27
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref27
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref28
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref28
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref28
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref28
https://doi.org/10.1007/s00415-020-10146-5
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref30
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref30
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref30
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref31
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref31
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref31
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref32
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref32
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref32
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref33
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref33
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref33
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref34
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref34
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref34
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1001/jamanetworkopen.2020.3976
https://doi.org/10.1001/jamanetworkopen.2020.3976
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref37
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref37
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref37
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref37
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref38
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref38
http://refhub.elsevier.com/S0303-8467(21)00181-5/sbref38

