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Abstract

Rouhani Hospital in Babol.

preventive and protective measures.

Background: The coronavirus disease 2019 (COVID-19) has been associated with a wide range of clinical symptoms.
Objectives: The present study aims to investigate the neurological manifestations among patients hospitalized with COVID-19 in

Methods: This is a descriptive cross-sectional survey conducted in March and April 2020 on patients admitted to Rouhani Hospital
in Babol with COVID-19. A number of 230 medical records were selected randomly from a list. The data were collected using the
demographic characteristics questionnaire and a checklist for the neurological symptoms.

Results: Among the 230 patients with COVID-19 (mean [SD] age, 59.85 [16.22] years; 138 men [60%]), 127 (56%) patients had at least one
neurologic symptom. The most common symptoms of the central nervous system disorder were headache (34%), dizziness (25%),
and impaired consciousness (20%), and the most prevalent symptoms of the peripheral nervous system disorder were taste impair-
ment (17%) and smell impairment (16%). The occurrence of transient ischemic attack (TIA) in women was significantly higher than
in men (P = 0.02). Moreover, the incidence of dizziness, impaired consciousness, ataxia, cerebrovascular accident (CVA), anorexia,
and smell impairment had a significant relationship with age (P < 0.05).

Conclusions: The neurological manifestations are prevalent and substantial among patients with COVID-19. Therefore, it is sug-
gested that the healthcare workers take these symptoms seriously, especially in the outbreak of COVID-19, and take the pertinent

Keywords: Patients, Neurological Manifestations, Hospitalized, COVID-19

1. Background

Since the end of 2019, a new member of the coron-
avirus family, called severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2), has been threatening the hu-
man society. The concernment regarding this new virus
is because it is for the third time in less than two decades
that the world faces a deadly epidemic caused by coron-
aviruses (1). Before 2002, it was thought that coronaviruses
do not cause serious problems. Until for the first time,
the outbreak of Severe Acute Respiratory Syndrome (SARS)
in China and 29 other countries infected more than 8000
people and killed about 10 percent of the patients (2). In

2012, a new coronavirus affected the world for the second
time. The disease caused by it was called Middle East Res-
piratory Syndrome (MERS) and originated in Saudi Arabia.
Although it spread out more slowly than SARS, it infected
2494 people and killed 35 percent of them (3).

In December 2019, another coronavirus was discovered
in Wuhan, China, the control of which has become a global
concern these days. This virus causes serious and fatal res-
piratory problems (4), which are similar to the acute res-
piratory syndrome. It seems to infect elderly men more
quickly than others (5). The importance and necessity of
preventing the spread of COVID-19 lies in the fact that it is
highly transmissible compared to SARS and MERS. More-
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over, its incubation period is long, and it takes 2 to 14 days
for the symptoms to appear. This unique feature enables it
to spread quickly and makes it harder to prevent and con-
trol the disease (4).

The typical symptoms of COVID-19 can range from mild
to severe respiratory illness. The most common symp-
toms reported so far include fever, cough, and shortness
of breath. Older adults, especially those with underlying
medical conditions such as bronchitis, emphysema, heart
failure, and diabetes, are at risk of developing the severe
form of the disease (6). In a study in Wuhan, China, the
most prevalent symptoms at the onset of the disease were:
fever with 132 cases (61.7%), cough with 107 cases (50%), and
anorexia with 68 cases (31.8%). Moreover, 78 patients with
COVID-19 (36.4%) had nervous system manifestations that
appeared in the form of central nervous system (CNS) dis-
orders (8.24%), peripheral nervous system (PNS) disorders
(9.8%),and musculoskeletal injuries (10.7%). The most com-
mon symptoms of CNS disorders were dizziness (16.8%)
and headache (13.1%), while the most common symptoms
of PNS disorders were taste impairment (5.6%) and smell
impairment (5.1%). The neurologic symptoms were signif-
icantly more prevalent in patients with more severe in-
fection (45.5% compared to 30.2%). The most important
neurological manifestations in these patients were acute
cerebrovascular accidents (5.7%), impaired consciousness
(14.8%), musculoskeletal injuries (19.3%), and in one case,
seizure symptoms (7).

The early symptoms of COVID-19 include fever, cough,
and fatigue. But in areas affected with this disease, physi-
cians found that some patients diagnosed with COVID-19
did not have the typical respiratory symptoms such as
fever and cough at the time of diagnosis and only had the
neurologic symptoms including headache, languidness,
walking disability, and malaise. However, further inves-
tigations are required to confirm these symptoms as the
non-specific and early symptoms of the disease (8) because
they might be caused by cerebral hemorrhage (9), cerebral
infarction (10), and other nerve diseases (11).

2. Objectives

Since Iran is one of the most highly affected by COVID-
19 in the world, this study aimed to investigate the neu-
rological manifestations of patients hospitalized with
COVID-19 in Rouhani Hospital in the city of Babol.

3. Methods

This descriptive cross-sectional study was conducted
on patients hospitalized with COVID-19 in Rouhani Hos-
pital, in Babol. It was conducted in March and April

2020, when the disease outbreak peaked, and only the
patients from Babol and western cities of Mazandaran
province, who had severe symptoms of COVID-19, were
admitted to Rouhani Hospital. This study was approved
by the research ethics committee of Babol University
of Medical Sciences under the ethical approval code:
IR.MUBABOL.REC.1399.183. In this study, the demographic
information and the neurological manifestations of the
hospitalized patients were extracted from their medical
records using a checklist, and then the acquired data were
analyzed. First, by presenting a letter of introduction
from Babol University of Medical Sciences and after coor-
dination with the CEO of the hospital, the researcher was
granted access to the archives for the patients’ medical
records. The sampling process was as follows: the sam-
pling method used in this study was convenience sam-
pling. First, a list was made from the medical record num-
bers of all the patients who were infected with COVID-19 ac-
cording to the results of their PCR tests. Then 230 medical
records were randomly selected from 568 medical records
of patients with COVID-19.

Before the approval of the present research project,
a pilot study was conducted using 10 medical records to
identify the potential problems of the project and also
to revise the checklist. It showed that the majority of
the records contained the information required for imple-
menting this research project. After that, the main sam-
pling was performed on 230 medical records based on a
similar study (7). The inclusion criterion was being a hospi-
talized patient diagnosed with COVID-19, and the exclusion
criterion was having an incomplete medical record.

The research tools used in this study were a de-
mographic information questionnaire, which contained
questions about age, gender, marital status, residence, oc-
cupation, etc.,as well as a checklist for the neurologic man-
ifestations, including the peripheral nervous system man-
ifestations (such as taste, smell, and visual impairment,
anorexia, fatigue, myalgia and other symptoms of cranial
nerve involvement) and the central nervous system man-
ifestations (including dizziness, headache, impaired con-
sciousness, ataxia, CVA, TIA, encephalitis, cerebral hemor-
rhage, transverse myelitis, hydrocephaly, and neuralgia).
After a detailed and comprehensive review of the patients’
medical records, the researcher extracted the clinical man-
ifestations documented in the records and put them in
the checklist. The criterion for the presence or absence
of the neurologic symptoms was the researcher’s study of
the medical record, which was reflected through the perti-
nent option in the researcher-made checklist (in the form
of a YES/NO question). This checklist was finalized after it
was presented to 10 clinical experts to ask for their opin-
ions and use them in the present study. The data, which
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were collected and kept anonymously and confidentially,
were entered in the SPSS18 software and analyzed using chi-
square and t-test. Moreover, a p-value of less than 0.05 was
considered to be significant.

4. Results

In this study, 230 medical records of patients with
COVID-19 were investigated. The patients’ ages ranged
from 16 to 97 years (mean = 59.85, SD = 16.22) with 60%
identified as male, 30% reported being self-employed or
freelancer, 51% had less than grade 12 (high school) edu-
cation, and 58% resided in the city, and the rest of them
lived in rural areas. Only 15% of hospitalized patients
were under 40 years of age. The most prevalent typical
symptoms among the patients hospitalized with COVID-
19 included fever (87%), respiratory distress (87%), cough
(86.1%), fatigue (77.8%), myalgia (73%), and anorexia (48%)
and the most common neurological manifestations were
headache (34%), dizziness (25%), impaired consciousness
(20%), taste impairment (17%), and smell impairment (16%).
Of these patients, 127 (56%) had at least 1 of the neurologi-
cal manifestations (According According to Table 1, the rate
of TIA is significantly more in female compared to male pa-
tients (P =0.02).

Apart from the typical symptoms such as fever, cough,
and shortness of breath, other symptoms observed among
these patients included nausea (1%), chills (2.6%), earache
(1%), and diarrhea (3.4%).

Among the typical symptoms, anorexia was signifi-
cantly more prevalent in the age groups of under 40 and
over 60 compared to the age group of 40 to 60 (P = 0.03).
Respiratory distress was observed to be more common in
the age group of over 40 compared to the age group of un-
der 40 (P = 0.02). There were statistically significant dif-
ferences in the general symptoms of the nervous system
and the central nervous system, including dizziness (P =
0.008),impaired consciousness (P=0.02), ataxia (P=0.04),
CVA (P=0.01) in different age groups (Table 2).

5. Discussion

The results of the present study indicated a high and
considerable prevalence of the typical symptoms (fever,
cough, and respiratory distress) in patients with COVID-
19. In this study, 56% of the hospitalized patients had neu-
rological manifestations, including headache (34%), dizzi-
ness (25%), impaired consciousness (20%), taste impair-
ment (17%), smell impairment (16%), and CVA (4.3%). In
a similar study in Wuhan, China (n = 214), 45.5% of the
patients with severe infection had neurologic symptoms
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of which the most common ones were dizziness (19.3%),
headache (17%), impaired consciousness (14.8%), taste im-
pairment (3.4%), smell impairment (3.14%), and acute cere-
brovascular disease (5.7%) (7). The comparison of the re-
sults of the two studies reveals that the prevalence of the
neurologic symptoms is higher in the present study com-
pared to the one in Wuhan, China.

The prevalence of the typical symptoms was higher in
the present study compared to the study in Wuhan. While
the prevalence of fever and cough in the present study was
respectively 87% and 86.1%, the prevalence of these items
in the study in Wuhan was 45.5% and 34.1% (7). In another
study in Wuhan, 80.3% of the patients had fever and 34.6%
had cough (3). In the present study, 77.8% of the patients
experienced fatigue, 73% of them had myalgia, and 48.3%
of them had anorexia, while in a study in Wuhan, which
investigated cardiac injury and mortality in patients with
COVID-19, fatigue (13.2%), myalgia (4.6%), headache (2.2%)
and cerebrovascular diseases (5.3%) were reported (12). The
difference in the prevalence of the symptoms of the disease
in the two studies might be due to the change in the virus
genome caused by the passage of time and the genetic dif-
ferences in the patients.

As shown in Table 1, there is no significant difference
between the two genders in terms of the general and the
neurologic symptoms. Although the number of CVA cases
was higher in women than in men, the difference was not
statistically significant. However, the TIA cases were only
observed in women, and the difference in this regard was
statistically significant. These findings have not been in-
spected in the previous studies. The occurrence of CVA and
TIA in patients with COVID-19 is probably caused by the in-
cidence of vasculitis that follows this disease. Therefore,
the higher prevalence of CVA and TIA cases in women com-
pared to men can be suggestive of the idea that, COVID-19
causes vasculitis more in women than in men.

According to Table 2, some clinical characteristics were
statistically different among the age groups. For instance,
the CNS symptoms were more prevalent in the age groups
under 40 and over 60 compared to the middle-aged group.
The CNS involvement might be caused by the virus reach-
ing this area through the hematogenous or the retrograde
neuronal route. In addition, headache was more common
in the age groups under 40 and over 60 compared to the
age group of 40-60, though this difference was not statis-
tically significant. On the other hand, the prevalence of
dizziness in the age groups under 40 and over 60 was sig-
nificantly higher than the age group of 40-60. This discrep-
ancy might be associated with the different behavior of the
virus in different age groups considering their physiolog-
ical status. The similar studies did not compare the inci-
dence of headache and dizziness in different age groups.
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Table 1. Clinical Characteristics of Hospitalized Patients with COVID-19 Based on Sex

No. (%)
Clinical Characteristics PValue
Total(N=230) Female(N=91) Male(N=139)

Typical symptoms
Anorexia 111(483) 42(46) 69 (50) 0.56
Fatigue 179 (77.8) 75 (82) 104 (74) 0.17
Myalgia 170 (73) 69 (75) 101(72) 0.59
Fever 200 (87) 80 (87) 120 (86) 0.72
Cough 198 (86.1) 82(90) 116 (84) 0.15
Respiratory distress 201(87.4) 78 (85) 123(88) 0.53

Nervous system symptoms
Any 127(56) 46 (47) 81(59) 0.26
CNS 109 (46) 41(44) 68(48) 017
Dizziness 59 (25) 20(22) 39 (28) 03
Headache 79 (34) 28 (31) 51(36) 038
Impaired consciousness 46 (20) 22(24) 24(17) 0.2
Ataxia 25(10) 9(9.8) 16 (11) 0.69
CVA 10 (4.3) 6(6.5) 4(2.8) 0.17
TIA 4(1.7) 4(43) 0 0.02
Encephalitis 0 o] NA
Cerebral hemorrhage 1(0.4) 1(0.01) 0 0.2
Transverse myelitis 0 0] NA
Neuralgia 0 (0] NA
Hydrocephaly 0 0 NA
PNS 56 (24) 22(24) 34 (24) 0.53

Impairment
Taste 39(17) 17 (18) 22(15) 0.57
Smell 37(16) 15 (16) 22(16) 0.91
Vision 6(2.6) 3(2) 0.6

Abbreviation: NA, not applicable.

AsTable 2 shows, the impaired consciousness increases
significantly with the patients’ age, in a way that a notable
increase can be seen among the elderly patients, which can
be due to chronic diseases and the aging process. In other
studies, too, it was shown that the prevalence of impaired
consciousness was higher in the hospitalized elderly pa-
tients than in other age groups (13, 14). The CVA cases were
only seen among the patients over 60 years of age and were
notreported in younger age groups. In the study of Coco et
al., the relationship between the prevalence of stroke and
old age was shown (14).

The prevalence of ataxia was significantly lower in the
age group of 40-60 compared to other age groups, espe-
cially the elderly ones. In another study, it was shown that

the prevalence of ataxia increased with age (15). In the
present study, the lower prevalence of ataxia in the age
group of 40-60 requires further studies in this regard.

Almost half of the patients with COVID-19 in the
present study experienced anorexia, and it was signifi-
cantly more prevalent in the age groups under 40 and over
60. In general, anorexia is a common symptom of many
acute infectious diseases (16). It requires further investiga-
tions to find the reason why anorexia was less prevalent in
middle-aged patients compared to the other age groups.
Taste impairment was more common in younger patients,
and the prevalence decreased with age, but the difference
was not meaningful. However, the incidence rate of smell
disorder was significantly higher in younger patients com-
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Table 2. Clinical Characteristics of Hospitalized Patients with COVID-19 Based on Age Groups

No. (%)
Clinical Characteristics P Value
<40(N=35) 40-60(N=73) > 60(N=122)

Typical symptoms
Anorexia 17(48) 26 (36) 68 (55) 0.03
Fatigue 25(71) 55(75) 99 (81) 039
Myalgia 26(74) 54 (73) 90 (73) 0.99
Fever 31(88) 67(91) 102(83) 0.24
Cough 30(85) 67(82) 101(82) 0.21
Respiratory distress 26(74) 68(93) 107(87) 0.02

Nervous system symptoms
Any 20(57) 30(42) 77(63) 0.019
CNS 16 (45) 19 (26) 70 (57) 0.02
Dizziness 10 (28) 9(12) 40(32) 0.008
Headache 15 (42) 17(23) 47(38) 0.057
Impaired consciousness 3(8) 8(10) 35(28) 0.02
Ataxia 3(8) 3(4) 19 (15) 0.04
CVA 0 0 10 (8) 0.01
TIA 0 1(1) 3(2) 059
Encephalitis 0 0 o] NA
Cerebral hemorrhage 0 0 1(0.8) 0.64
Transverse myelitis o] 0 0] NA
Neuralgia (0] 0 (0] NA
Hydrocephaly 0 0 0 NA
PNS 12(34) 20 (28) 23(18) 0.4

Impairment
Taste 10 (28) 13(17) 16 (13) 0.09
Smell 9(27) 15(20) 13(10) 0.04
Vision 1(3) 1(1.5) 4(3) 0.72

Abbreviation: NA, not applicable.

pared to the older ones. In the study of Lechien et al., the
prevalence of smell and taste impairment was respectively
85% and 88% in patients with the mild to moderate form of
COVID-19 (17). The study of Mao et al. showed that elderly
people develop more severe forms of this disease (7).

There was no evidence of encephalitis or transverse
myelitis in the present study. Other similar studies have
not reported these complications (7, 12). In the study of Fi-
latov, the analysis of the cerebrospinal fluid (CSF) of COVID-
19 patients showed no trace of coronavirus. It seemed,
COVID-19 probably cannot cross the blood-brain barrier
(18). However, other studies have reported these complica-
tions (19, 20).

The rest of the clinical characteristics did not have any
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significant relationship with the age groups.

One of the strengths of the present study was that the
medical records of the hospitalized patients were care-
fully reviewed. Moreover, the city of Babol in north of
Iran was among the cities with a considerably high preva-
lence of COVID-19. At that time (peak outbreak of the dis-
ease), Rouhani Hospital in Babol only admitted COVID-19
patients from the nearby region and the western cities of
the Mazandaran province. The limitation of this study was
that some of the medical records were incomplete.

5.1. Conclusions

Based on the findings of the present study, the neu-
rological manifestations, including headache, dizziness,
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taste impairment, and smell impairment, were substan-
tially prevalent in COVID-19 patients. Some of the neu-
rologic symptoms were more common in different age
groups. For instance, the cases of CVA and TIA were more
common in women than in men. Therefore, the medi-
cal staff should take these symptoms seriously and con-
sider the patients’ age and gender in emergency centers
and healthcare clinics to adopt appropriate preventive and
therapeutic measures in time.
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