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Abstract

Coronavirus disease 2019 (COVID-19) emerged in Wuhan, China, and was declared a pandemic by the World Health Organization (WHO) on
March 11, 2020. Throughout the pandemic period, numerous countries around the world have implemented nationwide isolation measures to
control the spread and transmission of COVID-19. During this period, the prevalence of some physical and mental diseases have increased due to
prolonged home isolation measures. In the present study, we aimed to examine the effect of the COVID-19 isolation measures imposed in
Turkey on patients admitted to our neurosurgery outpatient clinic.
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1. Introduction

Coronavirus disease 2019 (COVID-19) emerged in Wuhan,
China, in December 2019 and then spread to the entire world
and was declared a pandemic by the World Health
Organization (WHO) on March 11, 2020. Severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2) is the
primary cause of COVID-19 (1). Throughout the pandemic
period, numerous countries around the world have
implemented nationwide isolation measures to control the
spread and transmission of COVID-19 (2).

In Turkey, as of March 2020, the government has imposed
nationwide restrictions to prevent the risk of COVID-19
infection, such as closing schools, bars, nightclubs, theaters,
gyms, mosques, and all public gathering places. Additionally,
a permanent isolation was declared for the elderly and
individuals with chronic diseases. In later periods, weekend
curfews were imposed and the people were ordered to stay at
home, work remotely, and engage in distance learning (3). Of
these measures, the stay-at-home order has been shown to be
an effective way to prevent COVID-19 infection and reduce
the mortality rates (4).

Nevertheless, although the voluntary and compulsory
stay-at-home measures are highly effective for preventing
exposure to COVID-19, they have been shown to have
several disadvantages such as causing reduced physical
activity, weight gain, behavioral addiction, and social
problems (5). In turn, reduced physical activity may lead to an
increased prevalence of musculoskeletal disorders and pain
(6). Additionally, long-term inactivity during the COVID-19
pandemic has been associated with a number of health
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problems (7).

Despite technological advancements and new treatment
methods, low back pain and related conditions remain an
important health concern around the world, even in developed
countries (8). The global incidence of low back pain is
estimated to be between 1.4% and 20% (9). Low back is one
of the most common sites of work-related pain and low back
pain poses significant problems in both private and
professional lives of individuals (10). These problems include
sleep disturbances, physical and mental disability, work
absenteeism, decreased work efficiency (11). Additionally,
the economic impact of low back pain also represents a major
concern worldwide. Of note, the cost of low back pain is
estimated to represent 1-2% of the gross national product in
Western countries (12). Low back pain is primarily associated
with occupational exposures in awkward postures, such as
heavy lifting and repetitive lifting, as well as trunk flexion,
rotation and hyperextension, pushing, pulling, carrying, and
whole-body vibrations (13). In addition, some factors such as
age, gender, hypertension, smoking, ergonomics, job
satisfaction, excessive body weight or obesity, lack of
physical activity, and depression may intensify low back pain
(14). However, the prevalence of low back pain may change
depending on the alterations in individual habits and
lifestyles. Accordingly, a number of measures have been
taken in many countries to prevent the risk of COVID-19
transmission (15).

Following the outbreak of COVID-19, a number of
innovations were introduced into working conditions. To
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illustrate, many corporations introduced remote working
models based on the use of technological devices in order to
minimize the risk of contamination (16). Expectedly, the
home environment has numerous differences when compared
to the working environment. Of note, the absence of
ergonomic office furniture at home may prevent a healthy
posture and thus may lead to the onset of musculoskeletal
disorders (17). Prolonged sedentary behavior increases the
risk of spinal disorders such as neck and back pain (18). On
the contrary, home working has several positive effects as
well, such as reducing psychological stress, improving the
family life, and increasing the work efficiency (19).

The pandemic has also changed the amount of time spent
at home and the daily routine of most people. Due to the
reduced face-to-face interaction opportunities during the
COVID-19 pandemic, people have resorted to technological
devices with internet-based services (20). Moreover, people
have started to spend more time on the internet and social
media via smartphones in order to overcome boredom, seek
information, utilize educational services, and do research
(21). Internet usage has also increased significantly during the
pandemic period (22). There are many psychiatric and
musculoskeletal ~ disorders associated with excessive
smartphone use (23), which mainly typically include
discomfort and pain in various parts of the body, including
the neck, shoulder, elbow, wrist, hand, and thumb (24).

In a study conducted with a home working population in
Italy, it was found that the prevalence of existing neck pain
increased in 50% of the workers and decreased in 8% of them
(25).

Headache is one of the most common diseases worldwide.
Moreover, tension-type headache and migraine are reported
as the second and third most common diseases in the world,
respectively (26). According to the international classification
of headache disorders, 50.1-78.4% of headaches are
associated with primary headaches, while 2.5-23% of the
cases cannot be classified (27). Correct classification of
headache disorders is a prerequisite for targeted therapy both
for headache specialists and clinicians (28).

Belvis et al. evaluated more than 41,000 COVID-19
patients and detected headache in 8-12% of them (29). After
an incubation period of 2 to 24 days, a clinical picture
including fever, dry cough, and difficulty breathing may be
seen. Additionally, various combinations of weakness, muscle
aches, headache, nasal congestion, nausea, vomiting, diarrhea,
hemoptysis, sore throat, myalgia, arthralgia, anosmia, and
ageusia may occur. On the other hand, the initial clinical
manifestations may be complicated by pneumonia, acute
respiratory distress syndrome, and sepsis in some patients
[30]. Additionally, headache has been shown to be the 5th
most common symptom of COVID-19 after fever, cough,
myalgia, fatigue, and shortness of breath (31).

150

During the pandemic period, the loneliness caused by the
isolation measures has led to an increased prevalence of many
pain conditions and to a significant increase in the prevalence
of headaches (32).

There are numerous mental health problems associated
with the isolation measures imposed during the COVID-19
pandemic (33). A previous study compared clinical data of
patients before and after the pandemic and showed an
increase in the prevalence of average psychological disorders
(34). Since the cure of the pandemic has not yet been found
and the uncertainty continues, it has led to an increases
prevalence of psychiatric disorders including panic, anxiety,
and depression (35). Additionally, some other studies showed
that the individuals forced to quarantine at home are at
increased risk for depression and post-traumatic stress
disorder symptoms (36).

To date, numerous studies have investigated the increased
prevalence of psychological and physical disorders resulting
from the sedentary lifestyle during the COVID-19 pandemic.
However, to our knowledge, there has been no retrospective
study evaluating the changes in patients admitted to
neurosurgery outpatient clinics. In the present study, we
aimed to examine the effect of the COVID-19 isolation
measures imposed in Turkey on patients admitted to our
neurosurgery outpatient clinic.

2. Materials and Methods

2.1. Study design and participants
The retrospective study reviewed pre- and post-pandemic

clinical records of 4,950 patients aged 18-100 years who
applied to our outpatient neurosurgery clinic over the 10-
month period between April 1, 2020 and January 15, 2021.
Patients with conditions associated with trauma, those with a
history of surgery, and patients who regularly visited the
clinic for postoperative follow-up were excluded from the
study.

Age, gender, occupation, presence of chronic disease,
duration and progression of pain, ongoing medication, history
of psychiatric diseases, clinical examinations and treatments,
duration of home stay, and complications associated with
delayed hospital admission were recorded for each patient.
Patients were divided into two groups according to the
duration of home stay due to COVID-19: (i) group 1 (0-4
months; n=1,913) and (ii) group 2 (=5 months; n=2,036).

The study was conducted in accordance with the
principles of Helsinki Declaration and the study protocol was
approved by Van Yuzuncu Yil University Ethics Committee.

2.2. Statistical analysis
Data were analyzed using SPSS for Windows version 27.0

(Armonk, NY: IBM Corp.). Variables were expressed as
mean, standard deviation (SD), median, minimum-maximum,
frequencies (n), and percentages (%). Normal distribution of
continuous variables was assessed using Kolmogorov-
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Smirnov test. Continuous variables were compared using
Mann-Whitney U test and categorical variables were

Table 1. Demographic and clinical characteristics

e T Vx| Median

Age (years)
Duration of home stay (months)
Duration of home stay

Male
Female

Gender

Presenting complaints
Low back pain
Headache
Neck pain
Leg pain
Arm pain
Back pain
Vertigo
Carpal tunnel
Cranial mass
Hydrocephalus
o ¢)
Comorbidity )
LDH
Cranial mass
HT
SDH
DM
Hydrocephalus
Chiari malformation
Spinal mass
Epilepsy
Other

0-2 months
3-4 months
5-7 months
> 8 months

Chronic diseases
Psychiatric disorders

Complications associated with delayed hospital admission

Q)
™)
Q)
™)
Q)
™)

compared using Chi-square test. A p value of <0.05 was
considered significant.

Mean+SD/n-%

17.0-92.0 43.0 44.0+ 144
0.5-9.5 6.0 58+2.5
546 11.0%
1367 27.6%
1318 26.6%
1718 34.7%
2202 44.5%
2747 55.5%
2989 60.4%
1523 30.8%
526 10.6%
364 7.4%
46 0.9%
38 0.8%
12 0.2%
7 0.1%
4 0.1%
2 0%
4416 89.2%
533 10.8%
169 31.7%
136 25.5%
59 11.1%
49 9.2%
44 8.3%
26 4.9%
21 3.9%
7 1.3%
6 1.1%
34 6.4%
4827 97.5%
122 2.5%
4913 99.3%
36 0.7%
4925 99.5%
24 0.5%

LDH: Lactate dehydrogenase deficiency, HT: Hypertension, SDH: Subdural hematoma, DM: Diabetes mellitus

3. Results

No significant difference was found between the group with a
duration of home stay of 0-4 months and the group with a
duration of >5 months with regard to age and gender (»p>0.05
for both). Similarly, no significant difference was found
between the two groups with regard to the prevalence of low
back pain, headache, neck pain, arm pain, back pain, carpal
tunnel, cranial mass, and hydrocephalus (p>0.05), whereas
the prevalence of leg pain was significantly lower and the
prevalence of vertigo was significantly higher in patients with
a duration of >5 months (p<0.05 for both) (Table 2).

No significant difference was found between the two
groups with regard to the prevalence of all comorbidities
(»>0.05 for all) except for Chiari malformation, which was
significantly higher in patients with a duration of >5 months
(»<0.05). Similarly, no significant difference was found
between the two groups with regard to the prevalence of
chronic diseases and the complications associated with
delayed hospital admission (p>0.05 for both). However, the
prevalence of psychiatric diseases was significantly higher in
patients with a duration of >5 months (p<0.05) (Table 2).
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Table 2. Statistical comparison of demographic and clinical characteristics between the groups

Duration of home stay
(0-4 months)

Duration of home stay >5 months -

| McniSDn% Mean+SD/n-% | Median | __p |

Age (years) 44.4+14.8
Duration of home stay (months) 3.1+1.1
Gen  Male 883 46.2%
der
Female 1030 53.8%
Presenting complaints
Low back pain 1163 60.8%
Headache 584 30.5%
Neck pain 197 10.3%
Leg pain 166 8.7%
Arm pain 15 0.8%
Back pain 16 0.8%
Vertigo 1 0.1%
Carpal tunnel 2 0.1%
Cranial mass 1 0.1%
Hydrocephalus 1 0.1%
Comorbidity ) 1708 89.3%
) 205 10.7%
LDH 35.1%
Cranial mass 22.4%
HT 12.7%
SDH 7.3%
DM 10.7%
Hydrocephalus 5.9%
Chiari malformation 1.0%
Spinal mass 0.5%
Epilepsy 1.0%
Other 5.9%
0,
Chronic diseases E:r)) ;258 9279102]
0,
Psychiatric disorders E:r)) slg905 90946027
Complications associated ) 1908 99.7%
with delayed hospital
admission *) : 26

43.0 43.8+14.1 42.0 0.272 m
3.0 7.4+1.4 7.5
1319 43.4%
0.062 x>
1717 56.6%

1826 60.1% 0.649x’

939 30.9% 0.766 x°

329 10.8% 0.549 x°

198 6.5% 0.005 X
31 1.0% 0.398 x°
22 0.7% 0.661 x°
11 0.4% 0.031 X
5 0.2% 0.584 x°
3 0.1% 1.000 x°
1 0.0% 1.000 x°

2708 89.2%

328 10.8% 0.923 x°
97 29.6% 0.180 x°
90 27.4% 0.198 x°
33 10.1% 0.348 x°
34 10.4% 0.236 x°
22 6.7% 0.100 x’
14 4.3% 0.408 x°
19 5.8% 0.005 x'
6 1.8% 0.186 x°
4 1.2% 0.795 x°
22 6.7% 0.695 x°

2969 97.8% >
67 299 0.140x

3008 99.1% :
28 0.9% 0.042 x

3017 99.4%

19 0.6% 0.072 x

"Mann-Whitney U test / ¥ Chi-square test, LDH: Lactate dehydrogenase deficiency, HT: Hypertension, SDH: Subdural hematoma, DM: Diabetes mellitus

4. Discussion

The world is looking to an uncertain future for the first time
in long years and it seems extremely difficult to win the war
against this virus. More importantly, it is expected that the
globalization of the world, the emergence of repeated
infections due to COVID-19 mutations, and the outlook for
new types of pandemics will lead to the prolongation and
continuity of isolation measures (37). Although the isolation
measures are loosened from time to time, the consequences of
the pandemic can be aggravated and thus require repeated
isolation measures. Moreover, although isolation measures
help prevent virus transmission, the order and nature of the
epidemic remain uncertain, thereby causing social and
economic deterioration by affecting the functioning of the
health system (38).

Despite the ongoing efforts to develop an effective
vaccine, many people are concerned about vaccine safety.
Bogart et al. showed remarkably high rates of potential
vaccine hesitancy in the general population (39). In the
present study, we evaluated the effects of COVID-19
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isolation measures on neurosurgical patients based on the
assumption that these measures would be further prolonged.

In the present study, we evaluated a total of 4,950 patients
who applied to our neurosurgery outpatient clinic over a
period of approximately 10 months from the beginning of the
COVID-19 isolation period. We excluded patients who were
previously operated on in our clinic or had complications due
to previous surgeries and those affected by the COVID-19
virus. In doing so, we aimed only to determine the effects of
isolation measures on our patients. We divided the patients
into two groups according to the duration of home stay due to
COVID-19: (i) group 1 (0-4 months) and (ii) group 2 (=5
months), and we analyzed the results statistically. The results
indicated no significant relationship between the isolation
measures and age and gender.

In our study, no significant correlation was found between
the duration of isolation measures and the prevalence of
regional pains such as low back pain, headache, neck pain,
arm pain, and back pain. This finding contradicts with the
findings reported in the literature and may be due to the
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relaxation of temporary isolation measures. In contrast, the
prevalence of leg pain decreased significantly as the duration
of isolation measures increased. This finding could be
attributed to the relaxing effect of home isolation on spinal
disc herniation. On the other hand, the prevalence of vertigo
increased significantly as the duration of isolation measures
increased. Although the occurrence of vertigo in patients with
COVID-19 infection has been reported in the literature, to our
knowledge, there is no meaningful research on the effect of
isolation on vertigo (40). Literature indicates that organic
vertigo syndromes are closely associated with psychiatric
disorders (41). Accordingly, we considered that the increased
prevalence of vertigo in our patients could be associated with
the increased prevalence of psychiatric disorders.

In our patients, the prevalence of Chiari malformation
increased significantly as the duration of isolation measures
increased. In the literature, social isolation has been reported
to be positively associated with interleukin (IL)-6 and it has
also been shown that the methylation of RNA leads to
increased proinflammatory responses, thereby leading to
epigenetic effects that are known to have adverse effects on
health (42). Reducing loneliness is associated with decreased
pro-inflammatory gene expression, which further reinforces
the relationship between loneliness and inflammatory
responses (43). Studies have shown that the increased
symptoms of Chiari malformation has significant effects on
loneliness and stress factors (44).

In our study, no significant relationship was found
between the duration of isolation measures and the prevalence
of chronic diseases. Based on this finding, we assume that the
elderly population with chronic diseases are not significantly
affected by the isolation measures. Additionally, it was also
observed that the prevalence of psychiatric disorders
increased in line with the duration of isolation measures,
which could be associated with the increased prevalence of
loneliness caused by isolation measures and with the increase
in stress factors (45)

.In line with the globalization of the world, infectious viral
diseases pose the risk of turning into a pandemic. Despite
technological advancements and scientific studies, pandemics
cause negative effects on humans’ lifestyles. During the
COVID-19 pandemic, the restrictions imposed by
governments around the world encourage people to perform
voluntary and involuntary home isolation. Additionally, these
restrictions further increase the sedentary behavior of people,
which is a prevalent problem brought by the modern age, and
thereby increase the prevalence of some physical and mental
diseases, ultimately leading to serious individual and social
problems.
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