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Abstract

Background: Coronavirus disease 2019 (COVID-19) pan-
demic and lockdown period may induce an impairment in
quality of life (QoL), disruption in treatment (DIT), and post-
traumatic stress disorder (PTSD) in chronic neurological dis-
eases (CNDs). To reach this information, a multicenter, cross-
sectional study (COVQoL-CND) was planned. Parkinson'’s dis-

ease (PD), headache (HA), multiple sclerosis (MS), epilepsy
(EP), polyneuropathy (PNP), and cerebrovascular disease
(CVD) were selected as the CND. Methods: The COVQol-
CND study includes demographic data, the World Health Or-
ganization Quality of Life short form (WHOQOL-BREF), and
Impact of Event Scale-Revised (IES-R) forms. Results: The
mean age of a total of 577 patients was 49 + 17 (19-87 years),
and the ratio of female/male was 352/225. The mean age of
patients with PD, HA, MS, EP, PNP, and CVD were 65 + 11, 39
+12,38+ 10,47 £17,61 £ 12,and 60 + 15 years, respective-
ly. The IES-R scores were found to be higher in the younger
group, those with comorbid disease, contacted with CO-
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VID-19 patients, or diagnosed with COVID-19. In the group
with a high IES-R score, the rate of DIT was found to be high.
IES-R scores were negatively correlated with QoL. IES-R total
scores were found highest in the CVD group and lowest in
the PD group. The ratio of DIT was found highest in the PNP
group and the lowest in the EP group. Contact with CO-
VID-19 patients was high in the EP and HA group. Conclu-
sions: The results of the COVQoL-CND study showed that
lockdown causes posttraumatic stress and deterioration in
the QoL in CND. © 2021 S. Karger AG, Basel

Introduction

The coronavirus disease 2019 (COVID-19) outbreak,
which originated in Wuhan, China, in December 2019,
spread all over the world in a short time [1]. It spread rap-
idly in more than 200 countries and was declared a pan-
demic by the World Health Organization on January 30,
2020 [2]. The International Virus Taxonomy Committee
named the virus-related disease “severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)” [3].

Prior to the current COVID-19 pandemic, the human
race has witnessed at least 5 outbreaks in the current cen-
tury: HIN1 in 2009, polio in 2014, Ebola in 2016, Zika in
2016, and Ebola in 2019. Historically, precautions were
taken against the severe acute respiratory syndrome
(SARS) outbreak - including quarantine in China and
Canada in 2003, and it was brought under control within
8 months [4-6]. In 2014, 3 West African countries af-
fected by the Ebola epidemic (Guinea, Liberia, and Sierra
Leone) instituted and enforced a mass quarantine [7].

It has been reported that during past epidemics, de-
pression, anxiety, and substance abuse increased. In ad-
dition, high mortality rates combined with the fear of
contact with infected people may adversely affect mental
health [6, 8]. As a result, moderate to severe posttraumat-
ic stress symptoms were reported in certain populations
during quarantine, especially among women [8].

To our knowledge, the COVID-19 pandemic has re-
sulted in the largest and most restrictive lockdown period
the world has so far seen. Since December 2019, this has
resulted in a serious evaluation of the quality of life (QoL)
and of the psychosocial and mental effects of quarantine
(4].

Turkey confirmed its first case of COVID-19 on March
11, 2020. Between March and May, people over 65 years
as well as those under 20 years were under complete lock-
down over almost the whole country. Enforced quaran-
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tine restrictions were relaxed on the first weekend of June,
and freer rights of movement combined with strict rules
of hygiene (wearing a mask, hand cleaning, and social dis-
tancing) were instituted after August. Unfortunately, due
to the increase in the number of cases, quarantine rules,
including a lockdown, were reinstituted on November 1,
2020.

In scientific terminology, the word “lockdown” de-
scribes “restrictive mass quarantine.” Quarantine is often
an unpleasant experience. In addition to financial diffi-
culties, a feeling of restriction, separation from family and
friends, and an atmosphere of uncertainty about the ill-
ness can result in psychological problems [9, 10]. There-
fore, it is necessary that new strategies be developed to
deal with these problems [11].

We aimed to evaluate the QoL, posttraumatic stress
disorder (PTSD), and disruption in treatment (DIT) of
patients with chronic neurological diseases (CNDs) in the
lockdown period which, in Turkey, started in March
2020. The CND samples, which included Parkinson’s dis-
ease (PD), headache (HA), multiple sclerosis (MS), epi-
lepsy (EP), polyneuropathy (PNP), and cerebrovascular
disease (CVD) all common in neurology outpatient clin-
ics, were taken as a target group. The results will help us
to evaluate our patients’ neuropsychological problems
during the lockdown period and to develop appropriate
strategies for dealing with them.

Materials and Methods

Study Design and Selection of Patients

A multicenter, cross-sectional study (COVQoL-CND) was or-
ganized and commenced on June 1,2019. The questionnaire forms
were filled out by the patients after being briefed by a neurologist.

Data were obtained from different hospitals located in 43 Turk-
ish cities. Patients who had been followed up for at least 1 year in
an outpatient clinic were randomly enrolled in the study.

Patients were also questioned about demographic findings and
medical history including age, gender, city of residence during the
lockdown period, lifestyle (living alone or not alone), comorbid
diseases, smoking and alcohol consumption habits, DIT, and
whether they had been diagnosed as infected by COVID-19 or had
been in contact with a COVID-19 patient. The study was approved
by the local Ethics Committee after receiving the authorization of
the Ministry of Health.

Assessment of Patients

Impact of Event Scale — Revised

Impact of Event Scale - Revised (IES-R) was used to identify the
presence of PTSD. IES-R consists of 22 items and it evaluates ac-
cording to a 5-point Likert scale (0: not at all, 4: extremely). The
total score of the IES-R ranges from 0 to 88. The total score is pro-
portional to the severity of the psychological condition. The IES-R
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p value
0.0001**
0.12
0.0001**
0.009*
0.004*
0.02*

No comorbid

disease
(n=303)
43.3+16
40.7+19
53.5+21
51.9+17
47.8+21
62.0+17

260)

Comorbid
diseases

(n
43.3+20

55.3x15
46.3+17
48.1+16
42.5+21
58.7+18

p value
0.0001**
0.0001**
0.0001**
0.006*
0.02*
0.0001*

329)

Other cities

(n

51.3x17
47.7+17
46.7£18
48.4+15
47.2+21
57.2+16

248)

Metropolitans

(N

46.2+16
34.3+20
54.6+21
52.4+18
43.0+21
64.2+18

p value
(t test)
0.001*
0.18
0.07
0.01*
0.2

0.5

225)

Male
(N=
52.2+17
40.6+19
52+18
52.3+17
44.1+21
60.8+17

352)

Female

47.4+16
42.8+19
48.9+21
48.7+17
46.2+22
59.8+17

(N

WHOQOL-BREF, the World Health Organization Quality of Life short form; IES-R, Impact of Event Scale - Revised. Values in bold indicate statistically significant

Mental
Environmental
results. * p < 0.05. ** p < 0.001.

Physical
Social

Table 1. The mean scores of IES-R and WHOQOL-BREEF for the entire group according to gender, city of residence, and the presence of comorbidity

WHOQOL-BREF

IES-R total score

Age

COVID-19 and QoL

scale has 3 subscales labeled intrusion, hyperarousal, and avoid-
ance [12]. Several cutoff values of the IES-R scale have been re-
ported, ranging from 22 to 44 in some studies which included cas-
es with substance abuse disorders, survivors of war, and survivors
of arsenic poisoning [13-15].

It was validated in Turkish by Corapgioglu et al. [16]. We used
30 as a cutoff value which they had suggested for the Turkish pop-
ulation. The higher scores show more severe posttraumatic stress.
Scoring over 30 was considered as a cutoff point for a “probable
PTSD case.” Probable cases were named PTSD (+). PTSD (+) and
PTSD (-) groups were compared with the other parameters. Fur-
thermore, Vanaken et al. [17] found that IES-R is a valid and reli-
able test in the evaluation of PTSD associated with COVID-19.

The World Health Organization Quality of Life Scale

The World Health Organization Quality of Life (WHOQOL-
BREF) scale was used to evaluate the QoL [18]. This scale was de-
veloped by the World Health Organization and the Turkish ver-
sion was validated by Eser et al. [19]. It has physical, mental, social,
and environmental subdomains and consists of 26 questions. Each
subdomain expresses the QoL in its field independently from each
other.

The subdomain scores are calculated between 4 and 20 and
converted to a 0-100 scale.

Actual raw score — Lowest possible raw score

- x100.
Possible raw score

Higher scores predict higher QoL.

Statistical Analysis

Statistical analysis was performed using SPSS version 16.0
(IBM, Chicago, IL, USA). Descriptive statistics for demographic
data were calculated. The results were explained as the mean +
standard deviation (SD) for quantitative data and percentage for
categorical data. Differences in quantitative data distributions be-
tween the 2 groups were tested by a Student’s t-test for normally
distributed data and a Wilcoxon rank-sum test or Kruskal-Wallis
test for nonnormal distributed data. A one-way ANOVA test was
used for multiple group analysis. To investigate the correlation of
IES-R scores with other parametric factors, we used the Pearson
correlation coefficient. Multivariate analysis was performed to ex-
plain the factors associated with IES-R. A multiple linear regres-
sion analysis was used to predict the factors affecting PTSD. A p
value <0.05 was accepted as statistically significant.

Results

Five hundred and seventy-seven patients were en-
rolled in the study. Distribution of CND were 98 PD, 158
HA, 126 MS, 67 EP, 60 PNP, and 68 CVD.

The mean age of the patients was 49 + 17 years (range:
19-87 years). The mean age of men was found to be high-
er than that of women. The study group consisted of 352
women and 225 men. Two hundred and forty-eight pa-
tients admitted to the study resided in large metropolitan
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p value

0.004*

0.0001**
0.0001**
0.0001**
0.0001**
0.0001**

284)

DIT (-)
(n=
47.7€17
39+19
55.2+18
53.9+16
48+22
63.7+16

DIT (+)
(n=121)
52.1+16
48.2+19
39.4+18
42.0+16
39.6+19
52.6+17

p value
0.9
0.0001**
0.4

0.3

0.07

0.1

history of
COVID-19
patient
(n=487)
49.1+17
40.4x+19
50.4+20
49.8+17
44.6x21
59.7£18

Contact with No-contact

COVID-19
patient
(n=90)
49.1+16
50.1£19
48.6%19
51.7+15
49.2+25
62.8£16

p value
0.1
0.0001**
0.02*

0.6

0.5

0.7

438)

of COVID-19
diagnosis

(n

No history
49.8+17
39.5%19
51.1+21
50.1£17
449421
60.3£18

A history of
COVID-19
(n=136)
47.1+16
50.1+18
46.5x18
49.5x15
46.3+22
59.7£15

diagnosis
WHOQOL-BREF, the World Health Organization Quality of Life short form; IES-R, Impact of Event Scale — Revised; DIT, distribution of treatment; COVID-19,

Mental
Environmental
coronavirus disease 2019.

Physical
Social

Table 2. The mean scores of IES-R and WHOQOL-BREEF in the study group according to diagnosis of or contact with COVID-19 and DIT history

WHOQOL-BREF

IES-R total score

Age

[N

DOI: 10.1159/000517380

cities (Istanbul/Ankara/Izmir) and 329 lived in other cit-
ies of Turkey.

The percentage of “singles” was 7%, and that of those
living with relatives or caregivers, 93%. The ratio of co-
morbid diseases was found to be 46% (hypertension 29%,
heart disease 13%, diabetes mellitus 10%, psychiatric ill-
ness 5%, hypothyroidism 2.8%, chronic obstructive pul-
monary disease 2.3%, cancer 0.7%, and chronic renal fail-
ure 0.5%). The mean age of patients with comorbid dis-
ease was higher than that of the others.

Nineteen percent of the patients were habitual smok-
ers and 4% of patients had a history of alcoholism. Fifteen
percent of the patients reported that they had been diag-
nosed with COVID-19, while a further 24% of patients
had a history of contact with COVID-19 patients (total
ratio of diagnosed with COVID-19 or contact with CO-
VID-19 patients was 39%).

The mean scores of subdomains in IES-R were as fol-
lows. Intrusion: 14 + 8, avoidance: 16.8 * 7, and hyper-
arousal: 10.8 * 5. The ratio of probable PTSD (IES-R >
30) was found to be 32%. There was no statistical differ-
ence between men and women according to IES-R score.
The mean of the total IES-R score was lower in patients
residing in metropolitan areas.

The mean scores of the subscales for WHOQOL-BREF
were as follows, physical score: 50 + 20, mental score: 50
+ 17, social score: 45 + 21, and environmental score: 60 +
17. There was no difference between men and women in
terms of WHOQOL-BREF scores except for the mental
subscale score. The WHOQOL-BREF mental subscore
was found to be lower in women than men. The mean
score of physical, mental, and social subscales of WHO-
QOL-BREF was higher in patients residing in metropoli-
tan areas and having no comorbid disease. The distribu-
tion of mean scores of IES-R and WHOQOL-BREF for
the whole group, according to gender, city of residence,
and the existence of comorbidities, is shown in Table 1.

The mean age of patients who have reported DIT was
found to be higher than the others. The mean of the IES-
R total score was higher in those patients diagnosed with
COVID-19 and/or having had contact with COVID-19
patients and who had a DIT history. The mean scores of
all subscales in WHOQOL-BREF were lower in DIT (+)
patients. The distribution of mean scores of IES-R and
WHOQOL-BREEF for the study group according to CO-
VID-19 diagnosis and contact with COVID-19 patients
and DIT history is shown in Table 2.

The mean age of the patients was younger, and the
mean scores of WHOQOL-BREF subscales were found
lower in the probable PTSD (+) group. The diagnosis of

Sahin et al.



Table 3. Comparison of the parameters of

patients according to the existence of PTSD (+) PTSD (-) p value
probable posttraumatic stress disorder (n =390) (n=184)
Age, years 48+16 51+17 0.02*
Gender, female/male 240/150 109/75 0.3
WHOQOL-BREF
Physical 45.3+18 60.5+20 0.0001**
Mental 46.1+15 58.7x17 0.0001**
Social 4220 51+24 0.0001**
Environmental 56+16 68+17 0.0001**
IES-R
Intrusion 18.6£5 4.8+3 0.0001**
Avoidance 20.6+4 8.9+3 0.0001**
Hyperarousal 13.9+4 4.2+3 0.0001**
Contact with COVID-19 patient, % 29 12 0.0001**
COVID-19 diagnosis, % 19 9 0.002*
Comorbid diseases, % 47 44 0.2
DIT, % 36 22 0.001*

PTSD (+): IES-R 230, PTSD (-): IES-R <30; DIT, disruption of treatment; PTSD, post-
traumatic stress disorder; WHOQOL-BREF, the World Health Organization Quality of
Life short form; IES-R, Impact of Event Scale - Revised; COVID-19, coronavirus disease
2019. % p < 0.05. ** p < 0.001.

COVID-19 and contact with COVID-19 patients were
more frequent in the PTSD (+) group. The DIT ratio was
higher in the probable PTSD group (Table 3).

Thirty-two patients stated that there was a DIT. Co-
morbid diseases were found more frequently in CVD,
PNP, and PD groups than the other groups. The history
of contact with COVID-19 patients and the diagnosis of
COVID-19 were more frequent in the EP and HA groups
and both of them were rarer in the PD group.

DIT was reported more frequently in PNP and CVD
groups. Patients have reported the reasons for DIT in the
PNP group as follows: postponed intravenous immuno-
globulin treatment by the hospital (n: 16) and being un-
able to get gabapentin/pregabalin treatment from the
pharmacy (n: 22). In the CVD group, 12 patients stated
that their warfarin levels could not be measured and 26
patients reported delays in their physical rehabilitation
program. All patients in the PD group cited the loss of
communication with the neurologist who made drug dose
adjustments as the cause of DIT. In the HA group, 20 pa-
tients cited a fear of going to the emergency ward if suffer-
ing a migraine attack, and 22 patients cited not being able
to get their medication from the pharmacy as the reason
for DIT. Reported as the cause of DIT, 11 MS patients
themselves discontinued their disease-modifying therapy
without consulting their doctor, as they feared it would
make it easier to get infected with COVID-19. Fourteen

COVID-19 and QoL

patients with MS stated that the parenteral disease-modi-
fying therapy was postponed by the hospital where they
were being treated. Three patients reported being afraid of
visiting the emergency ward despite having had a seizure,
and 4 patients reported having problems accessing their
medication as the cause of DIT (Fig. 1).

All subscales of WHOQOL-BREF scores were lower
when compared to other groups in the PNP group. The
social subscale score was the lowest in the PD group. Al-
though similar values were found among other disease
groups, the lowest mean IES-R score was found in the PD
group (Table 4).

A negative correlation was found between WHOQOL-
BREF subscales and IES-R scores. In the multiple linear
regression analysis, the significant predictors of high IES-
R scores (posttraumatic stress) were found as residing in
the metropolitan, type of CND, the physical subscale
score of WHOQOL-BREF, age, and history of contact
with COVID-19 patients.

Discussion

COVID-19 is a highly contagious disease and there-
fore social isolation is crucial to prevent spreading [20].
In our country, a lockdown particularly affected individ-
uals over the age of 65 years from the beginning of the

Eur Neurol 5
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of treatment; DMT, disease-modifying emergency ward laboratory examination
therapy, INR, international normalized ra- M Afraid to use DMT B Unable to access rehabilitation therapy
tio; IVIG, intravenous immunoglobulin.

Table 4. Comparison of the parameters of patients according to chronic neurological disease

PD (n=98) HA (n=158) MS (n=126) EP (n=67) PNP (n=60) CVD (n=68) p value

Age 65+112 39+12°
Gender (F/M) 46/522 124/34¢
Comorbid diseases, % 612 36°
Contact with COVID-19 patient, % 7° 31°
Diagnosis of COVID-19, % 50 19°
DIT, % 320 28
WHOQOL-BREF
Physical 48+20? 49+172
Mental 51+1 48+15
Social 39+21 45+21
Environmental 66+16 62+16
IES-R total score 25+16° 46+18P
Intrusion 8+6 15.8+7
Avoidance 10+5 18.3+6
Hyperarousal 75 12.2+6

38+10P 47+17¢ 61+12%4 60+154 0.0001**
81/45> 25/422 36/24%b¢ 40/28%b ¢ 0.0001**
20°¢ 455 702 792 0.0001**
19¢ 40P 17%b¢ 29b-¢ 0.0001**
15b 33¢ 13»b 9eb 0.001**
20° 10P 63¢ 56¢ 0.0001**
59+23b 55+19%P  36+14c 44+14¢ 0.0001**
55+19 55+16 43+16 45+13 0.001*
51+24 48+23 41+19 44+17 0.002*
61+19 63+16 46+13 54+14 0.0001**
37+18¢ 48+16° 49+18P 53+15P 0.0001**
1247 16.7+7 17+7 19+6 0.0001
16£6 19.5+5 18+6 2145 0.0001
945 11.9+4 1345 13+4 0.0001

WHOQOL-BREF, the World Health Organization Quality of Life short form; IES-R, Impact of Event Scale - Revised; DIT, distribu-
tion of treatment; COVID-19, coronavirus disease 2019; PD, Parkinson’s disease; HA, headache; MS, multiple sclerosis; EP, epilepsy;
PNP, polyneuropathy; CVD, cerebrovascular disease. * p < 0.05. ** p < 0.001. *4p < 0.05, data were analyzed for various chronic neu-
rological diseases by variance ANOVA with post hoc Fisher’s least significant difference (LSD) tests.

epidemic. In the PD group, where the most common
group of patients is over the age of 65, the rate of contact
with COVID-19 patients and diagnosed COVID-19 was
found to be the lowest. This finding indicates the protec-
tive effectiveness of the COVID-19 lockdown.

Severe country-wide social isolation programs can
create anxiety, distress, loneliness, and loss of control. In

6 Eur Neurol
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addition, misperceptions transmitted by social media,
negative economic and social effects, and the inability to
access basic needs may further increase the psychological
effects [6, 21, 22]. Despite there being no significant dif-
ference among the disease groups according to WHO-
QOL-BREFs physical, mental, and environmental scores,
the social subscale was found to be the lowest among PD

Sahin et al.
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sufferers who because of advanced age, were affected by
lockdown more than were other groups. This finding sug-
gests that the lockdown particularly affects the social
field, while preserving other aspects of one’s QoL, as ex-
pected for PD cases. In previous studies, it has been sug-
gested that epidemics of infection may trigger anxiety,
fear, and other negative psychological problems and that
this may have long-term consequences [23-25].

Most of the studies of the psychological impact of the
current epidemic have been done in China. The study of
Zhang and Ma [26] showed a mild PTSD with a ratio of
7.6% in participants living in Jinzhou that was not under
“lockdown” and was 1,700 km distant from Wuhan. Some
authors ascribed the relatively low stress ratio to the fact
that people were not yet fully aware of the seriousness of
the illness.

Wang et al. [27] planned a general population study of
the first 2 weeks of the outbreak. The 53.8% of the par-
ticipants reported negative psychological effects (16.5%
depression, 8.5% PTSD, and 28.8% anxiety). It was also
found that women suffered more from psychological ef-
fects than did men in the same study. In our study, the
ratio of PTSD was found to be higher than made by Zhang
and Wang. One reason for the high rate of PTSD during
our study is that we studied a special group (people with
CND), and another reason may be that awareness of the
disease had increased at the beginning of our study.

Losada-Baltar et al. [28] in their study of 1,310 subjects
in Spain observed high levels of stress and loneliness
among young adults and women. In our study, no differ-
ence in stress was observed between men and women.
However, women had a lower WHOQOL-BREF mental
subscore than men. Although it is not reflected in the
stress situation, we can say that psychologically, the QoL
is more affected in women.

It was noted that the most affected group was young
adults in the 18-30 year age-group who are still being
educated or are working in the studies. This group has
been reported to be the most psychologically vulnerable
group in such lockdowns. Young adults affected by un-
confirmed information on the Internet and social media
platforms may be more prone to stress [29, 30]. The level
of stress was found to be lower in the advanced age-group
under total lockdown but higher in the youth under par-
tial lockdown. This situation suggests that the protective
effect of the disease lockdown creates trust and reduces
stress.

In a study from Italy, the effect of forced lockdown on
QoL in 2,251 people from general population was evalu-
ated online with WHOQOL-BREF. Although 6.4% of

COVID-19 and QoL

participants had a history of contacted and/or diagnosed
with COVID-19, worsening of psychological, physical,
and environmental domains of QoL during the pandem-
ic was reported for all subjects [31]. Our study was also
conducted during the same lockdown period. Total ratio
of diagnosis and/or contact with COVID-19 was found
39%. All subdomains of QoL in those patients have been
found more affected than the others. This might be an
expected result for our study group, which consists of
middle-aged and older patients who already have CNDs.

People with serious comorbidities have been reported
as feeling anxiety, nervousness, excessive stress, and/or
anger during the COVID-19 outbreak [32-34]. In our
study, the stress rate was found to be similar in patients
with and without comorbid diseases. However, the main
point is that the QoL was found to be low in the group
with comorbid diseases. This result indicates that priority
should be given to those patients with CNDs and/or co-
morbid diseases in future approaches.

Pelicioni et al. [35] have reported that individuals with
CND such as stroke, PD, and MS are vulnerable to com-
plications of illness because they did not receive the nec-
essary care, especially during forced lockdown, in a re-
view which is evaluating data from several countries. In
addition to the results of Pelicioni et al. [35], our data
indicated that the QoL was lower especially in the group
with disrupted treatment.

It has been reported that living alone, a lower level of
education, not having children, or having >2 children, liv-
ing in urban areas, female gender, age, past psychiatric
history, substance abuse, and poor self-care are factors
associated with depression, anxiety, and stress in various
studies [26, 27, 29, 35-44]. In our study, because the per-
centage of people living alone is low (6%), no interpreta-
tion could be made in terms of PTSD risk. Unlike other
studies, in our study, the rate of PTSD was found to be
low in those living in metropolitan areas. This may be due
to the fact that the participants are a group of patients
whose health is already closely followed by their hospital.
Considering that the epidemic first broke out in metro-
politan areas, it is likely that those living in the metropo-
lis at the time of the test had become accustomed to the
pandemic processes [45]. Different results may be ob-
tained in larger studies.

Thaller et al. [46] evaluated new-onset papilledema
and those with existing idiopathic intracranial hyperten-
sion during the first national lockdown in the United
Kingdom. In this study, they found an increase in the
number of such patients during the quarantine period.
The authors tried to explain this situation according to
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the feedback they received from the patients. They listed
the possible causes of this situation as follows: quaran-
tine-induced lifestyle changes that lead to patients’ im-
paired access to emergency care, prolonged waiting times,
hesitancy in seeking help, and weight gain. In another
study, conducted in India, during the months when the
COVID-19 epidemic peaked, it was reported that admis-
sions for stroke decreased by 40% due to disruptions in
medical assistance and people’s fear of emergency wards
[47]. In our study, the DIT ratio was found to be 32% and
it was related to PTSD. Fears of going to hospital and be-
ing contaminated by COVID-19 have been reported by
patients as common causes of DIT.

PTSD was reported as being 7% in the general popula-
tion, but 96.2% in patients hospitalized with COVID-19
(48, 49]. In our study, PTSD was found to be significantly
higher in contact with COVID-19 patients and diagnosed
with COVID-19 group. It has been reported that motor and
nonmotor symptoms worsen in patients with PD at the be-
ginning of the pandemic and new adjustments should be
made in the treatment [50]. It has also been stated that these
patients may have a high risk for COVID-19 due to their
advanced age and respiratory problems. It has been stated
that lockdown will cause disruption in physical exercise for
these patients and that their illness will progress more rap-
idly [51]. In our study, PD was the eldest group. COVID-19
contact and diagnosis rates were found to be the lowest in
this group where quarantine measures were strictly imple-
mented. In addition, the WHOQOL-BREEF social score and
IES-R score were the lowest in this group. In terms of DIT,
it ranked third after the CVD and PNP groups. Our results
suggested that lockdown might prevent these people from
becoming ill and posttraumatic stress. However, lockdown
led to restricted social interaction.

Although headache is a common COVID-19 symp-
tom, worsening due to pandemic-related problems has
not been identified in patients with previous primary
headache [52]. In addition, the negative psychological ef-
fects of lockdown have been documented as particularly
affecting 18-30 year olds [53]. The HA group is one of the
youngest groups in our study. For this reason, because
they were the least exposed to lockdown, they had a high
rate of contact with COVID-19 patients. This situation
may result in an increase level of stress.

Because of its use of disease-modifying treatments, MS
has become a focus of attention during the COVID-19
pandemic. MS associations and working groups have de-
veloped online follow-up programs for patients [54, 55].
It has been suggested that the rate of neuropsychiatric and
cognitive impact in MS patients will increase during the
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pandemic [53]. In a study, it was found that younger MS
patients who have lower socioeconomic levels have high-
er rates of exposure to COVID-19 and a higher rate of
DIT [56]. In our study, the MS group was among the
youngest groups. It was determined that MS patients had
a high QoL and low PTSD. This result could be related to
their low DIT level. In Turkey, MS outpatient clinics and
the MS Society have created an intense online support
program including tele-medicine for patients in some
hospitals. We believe that these various services have con-
tributed to these positive results.

An international consensus regarding epilepsy pa-
tients decided that epilepsy patients should - as far as pos-
sible — avoid hospitals holding a risk of COVID-19 trans-
mission — and that the patients should continue their
treatment at home and should be provided with a supply
of regular medicines, and online follow-up programs [57,
58]. In our study, the lowest rate of DIT was found in the
epilepsy group. On the other hand, the possibility of con-
tact with COVID-19 patients and a possible diagnosis of
COVID-19 and resulting stress levels were found to be
high in the epilepsy group. This is due to the fact that
young people are less exposed to lockdown.

Among the neurological complications of COVID-19,
Guillain-Barré syndrome, Miller Fisher syndrome, and
recurrence of chronic inflammatory demyelinating poly-
neuropathy (CIDP) have been reported [59]. One part of
our PNP group consisted of CIDP patients. In these pa-
tients, the IVIG therapy was interrupted during the lock-
down period because most hospitals are currently re-
served for COVID-19 patients. In addition, because ga-
bapentin and pregabalin cannot be obtained without
prescription, patients had difficulty in obtaining these
drugs during the lockdown.

In a review of stroke management in pandemics in It-
aly, France, and Germany, it was stated that the number
of stroke units was reduced. The number of stroke pa-
tients admitted to emergency wards has decreased sig-
nificantly because of the fear of COVID-19 [60]. In our
study, we found that the CVD group had the highest rate
of DIT and PTSD. Physical disability and fear of going to
hospital may be the cause of higher DIT and PTSD ratios
in these patients.

There are certain limitations to this study — patients
were not evaluated in detail in terms of depression and
anxiety according to the severity of the disease. In addi-
tion, the size of the study group is small. Some neurolog-
ical diseases, such as motor neurons, neuromuscular
junction, and muscle disease, could not be included in
this study because their rate of respiratory complications
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is higher than in other groups. Patients with dementia
were not included in this study, as these patients would
be unable to deal appropriately with the questions.

The forms used in our study were filled out by patients
after a face-to-face meeting with their physician in an out-
patient clinic. This can be an advantage for our study be-
cause this method may motivate the patients to more eas-
ily focus on the questions and to fully complete all ques-
tionnaires.

In conclusion, lockdown is protective against CO-
VID-19 spread. However, it can increase stress in some
disease groups. To our knowledge, our study is the first to
evaluate the results of chronic neurological patients’ ex-
posure to lockdown. The focus on QoL in these patients
is aimed at determining the extent of posttraumatic stress
and disruption in their treatment. The results have en-
abled us to obtain information about the needs of patients
during lockdown. It is necessary to develop strategies to
reduce the burden of stress for every age-group and every
disease group over the lockdown period. We hope our
results and the light they shed on the current situation will
also be useful for future studies.
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