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ABSTRACT
Background: Neurological manifestations are increasingly recognized in COVID‐19 patients, yet their prevalence and clinical

significance remain understudied. This study aimed to determine the incidence and significance of neurological symptoms and

their associations with demographic, clinical, and laboratory parameters in hospitalized COVID‐19 patients.

Method: A cross‐sectional study was conducted at Shahid Mohammadi Hospital, Bandar Abbas, Iran, from February 2020 to

February 2021. A total of 540 RT‐PCR‐confirmed COVID‐19 patients were included. Data on demographics, comorbidities,

clinical symptoms, neurological manifestations (e.g., myalgia, headache, smell/taste impairment, dizziness), and laboratory

findings were collected. Statistical analyses were performed using SPSS version 20.

Results: Myalgia was the most common neurological symptom (33.9%), followed by headache (16.7%), smell/taste impairment

(10.2%), and dizziness (6.9%). A significantly higher prevalence of myalgia and smell/taste impairment was observed in patients

under 50 years old (p≤ 0.05). Patients with myalgia also had a significantly higher prevalence of prior chronic heart disease and

were more likely to experience concurrent smell/taste impairment (p≤ 0.05). Notably, while some inflammatory markers were

elevated in both patients with and without myalgia and smell/taste impairment, the increase was significantly less pronounced

in those exhibiting these neurological symptoms (p≤ 0.05). Additionally, patients with headache and smell/taste impairment

were less frequently admitted to the ICU (p≤ 0.05). A statistically significant co‐occurrence was also observed among the

presence of headache, dizziness, and smell/taste impairment in COVID‐19 patients (p≤ 0.05).

Conclusion: Neurological symptoms are prevalent in COVID‐19 patients and may serve as markers of disease severity and

progression. Recognizing these manifestations can aid in early diagnosis and inform tailored management strategies. Further

research with larger, diverse populations and advanced diagnostic tools is needed to validate these findings and better

understand the mechanisms underlying COVID‐19‐related neurological involvement.
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1 | Introduction

In December 2019, a number of acute atypic respiratory cases
occurred in Wuhan, China, which quickly spread to other areas,
and soon, it was discovered that a virus belonging to the
Coronavirus family was the pathogen responsible. The new
pathogen was named SARS‐CoV‐2 because of its high similarity
to SARS‐COV, which caused acute respiratory distress syn-
drome (ARDS) and increased mortality rate during the years
2002–2003 [1]. Afterward, the corresponding disease was
named Coronavirus Disease 2019 (COVID‐19) and was declared
a world pandemic by March 2020 [2, 3].

Generally, most clinical manifestations of COVID‐19 are Fever,
Cough, dyspnea, myalgia, fatigue, sore throat, diarrhea, head-
ache, and sputum production [4]. However, it didn't take too
much time for healthcare providers to realize that the disease
caused multiorgan damage such as central nervous system
(CNS) and peripheral nervous system (PNS) disorders [5, 6].
Evidence showed that coronavirus invasion into the nervous
tissue leads to various neurological manifestations and com-
plications [7]. The neurologic symptoms that were commonly
reported were headache, anosmia, ageusia, myalgia, altered
level of consciousness, and mental confusion. These symptoms
occurred in 8%–91% of hospitalized patients [8]. Despite neu-
rological manifestation, the disease also results in neurological
complications, including encephalitis, Guillain‐Barré syn-
drome, acute necrotizing hemorrhagic encephalopathy, and
hemophagocytic lymphohistiocytosis [9].

SARS‐CoV‐2 has been implicated in neurotropism, with the
ability to enter the CNS through various routes. The virus can
invade the CNS directly via the hematogenous route by infect-
ing the endothelial cells of the blood‐brain barrier (BBB) and
the epithelial cells of the blood‐cerebrospinal fluid barrier. This
occurs through the binding of the virus to angiotensin‐
converting enzyme 2 (ACE‐2) receptors [7, 10, 11]. Another
route for viral invasion is through the olfactory bulb and
peripheral nerves, facilitating trans‐synaptic spread [11, 12].

Beyond direct viral invasion, the pathophysiology of COVID‐
19‐related neurological complications is also influenced by sec-
ondary mechanisms, including immune‐mediated processes. Cyto-
kine storms, characterized by an excessive release of pro‐
inflammatory cytokines, can increase the permeability of the BBB.
This allows cytokines and other pro‐inflammatory markers to enter
the brain, leading to neuroinflammation and neuronal damage.
These processes collectively contribute to the neurological mani-
festations observed in COVID‐19 patients [7, 12–14].

Moreover, the significant impact of SARS‐CoV‐2 on the
structural and functional integrity of the nervous system has
been highlighted in a previous systematic review. The study
found various neuroimaging abnormalities, the most com-
mon being olfactory bulb and white matter abnormalities,
followed by acute or subacute ischemic infarctions and
encephalopathy [15].

While several studies have reported neurological manifestations
and complications of COVID‐19 [16–20], few have explored the
association between these neurological symptoms and other

prognostic factors, such as demographic, clinical, and labora-
tory parameters [10, 21, 22].

To date, there is a limited understanding of how neurological
symptoms impact patient outcomes or how they relate to other
predictive factors. This study aims to determine the incidence of
neurological manifestations in COVID‐19 patients and explore
their association with other patient characteristics.

2 | Methods

This cross‐sectional study was conducted at Shahid Mo-
hammadi Hospital in Bandar Abbas, Iran, from February 2020
to February 2021 during the Delta‐dominant period. The study
was conducted and reported in accordance with the STROBE
guidelines for observational studies [23]. Patients with a diag-
nosis of COVID‐19 (followed by their clinical presentation) who
were hospitalized were included in the study. Inclusion criteria
were: a definite diagnosis of COVID‐19 confirmed by reverse
transcriptase PCR test (RT PCR) (sample was collected by
nasopharyngeal swab) and the patient's verbal informed con-
sent to participate in the study. Patients were excluded if they
had cognitive impairment that prevented them from partici-
pating in the interview process and if they passed away before
the interview could be conducted. Eventually, 540 patients were
included in the study.

The patients were interviewed via telephone, and the
interviews were conducted using a questionnaire developed
by our research team. The questionnaire was divided into
different sections. The first section focused on the patient's
comorbidities, including chronic heart disease, chronic
pulmonary disease, asthma, diabetes mellitus, hematologic
disorders, chronic kidney disease, and a history of smoking.
The second section addressed common clinical manifesta-
tions such as fever, chills, cough, dyspnea, chest pain, fati-
gue, abdominal pain, diarrhea, nausea, and vomiting. The
final section covered neurological manifestations, including
headache, myalgia, smell/taste impairment, and dizziness.
The variables were assessed with dichotomous yes/no
responses. Each neurological symptom was carefully ex-
plained to the patients to ensure accurate reporting of
neurological manifestations. For headaches, we asked if
they experienced any type of pain or discomfort in their
head, scalp, or neck, which could feel like pressure, throb-
bing, or a dull ache. For myalgia, we inquired about any
sensation of soreness, stiffness, or aching in their muscles,
either localized or throughout their body. For smell/taste
impairment, we asked if they noticed any changes in their
ability to smell or taste, such as a loss, reduction, or alter-
ation in these senses. For dizziness, we clarified the type of
dizziness they might be experiencing: for vertigo, we asked
if they felt like the room was spinning or if they were
spinning, even when standing still; for lightheadedness, we
asked if they felt like they might faint or lose consciousness;
and for unsteadiness, we asked if they felt off‐balance or as
though they might fall while walking or standing. By using
clear and specific descriptions, we ensured that patients
could accurately describe their symptoms, allowing us to
gather reliable data on their neurological manifestations.
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Data, including age, sex, vital signs (such as heart rate, respira-
tory rate, and oxygen saturation), laboratory data (including
white blood cell count [WBC], platelet count [PLT], urea, cre-
atinine, c‐reactive protein [CRP], lactate dehydrogenase [LDH],
aspartate aminotransferase [AST], and alanine transaminase
[ALT]), and ICU admission of the patients were obtained from
their medical records in the hospital information system.

The Ethics Committee of Hormozgan University of Medical Sci-
ences approved the study protocol (IR.HUMS.REC.1399.437), and
each patient gave verbal informed consent before participating in
the study.

Data were collected using standardized checklists, and statisti-
cal analysis was performed using the Statistical Package for
Social Sciences (SPSS), version 20. Categorical variables were
expressed as frequencies and percentages and compared using
the chi‐square test. Numerical variables were presented as
means with standard deviations (SD). Data that followed a
normal distribution were compared using independent sample
t‐tests, while non‐normally distributed data were analyzed
using the Mann‐Whitney U‐test.

All statistical tests were two‐sided and performed at a 95%
confidence level. Statistical significance was defined as p< 0.05,
with the significance level at α= 0.05 for all analyses. It should
be noted that no adjustments for multiple comparisons, such as
Bonferroni correction, were applied in this study, as the
analyses were primarily exploratory.

3 | Results

During the study period, 540 patients who met the inclusion
criteria were included in the final analysis. Among these pa-
tients, 52.2% were under the age of 50, and 57.8% were male.

Neurological symptoms were common among the patients, with
myalgia being the most frequent manifestation, reported in 33.9% of
cases, followed by headache in 16.7%, smell/taste impairment in
10.2%, and dizziness in 6.9%. (Table 1). The incidence of neuro-
logical symptoms varied according to demographic factors, as
symptoms were more prevalent in males and patients under 50.
Notably, age showed a significant association with the occurrence of
smell/taste impairment and myalgia (p≤ 0.05) (Tables 2–5).

The patients presented with various underlying conditions,
including diabetes mellitus (22.6%), chronic heart disease
(13%), history of smoking (8%), asthma (5.9%), chronic kidney
disease (5.7%), hematologic disorders (2.8%), and chronic
pulmonary disease (1.9%) (Table 1). While the study did not
find significant correlations between most comorbidities and
neurological symptoms, myalgia occurred significantly more
often in patients with a history of chronic heart disease
(p ≤ 0.05) (Table 2).

In exploring the relationships between neurological symptoms
(including myalgia, headache, smell/taste impairment, and
dizziness), our study found that the co‐occurrence of headache,
dizziness, and smell/taste impairment was statistically signifi-
cant (p≤ 0.05) (Table 3). Additionally, patients with smell/taste

impairment were more likely to experience myalgia (p≤ 0.05)
(Table 4).

Non‐neurological symptoms were also prevalent, with cough
(68.1%) and dyspnea (60.9%) being the most commonly reported,
followed by fatigue (21.7%), fever (18.1%), nausea and vomiting
(16.7%), diarrhea (16.7%), chest pain (6.3%), abdominal pain
(3.9%), and chills (2.6%) (Table 1). Some of these symptoms were
significantly associated with the presence of neurological mani-
festations. For instance, dizziness was significantly more com-
mon in patients experiencing abdominal pain, nausea, and
vomiting (p≤ 0.05) (Table 5). Similarly, patients with smell/taste
impairment had a significantly higher occurrence of fever, nau-
sea, vomiting, and chest pain (p≤ 0.05) (Table 4). Moreover,
Myalgia was significantly associated with a greater prevalence of
fever, cough, fatigue, and diarrhea (p≤ 0.05) (Table 2). However,
the occurrence of headache showed no significant correlation
with non‐neurological symptoms (p> 0.05) (Table 3).

Respiratory involvement was assessed through respiratory rate
and (oxygen saturation) SaO₂ measurements, revealing that 23%
of patients had elevated respiratory rates. However, no significant
correlation was found between respiratory involvement and the
occurrence of neurological symptoms (including myalgia, head-
ache, smell/taste impairment, and dizziness) (p> 0.05).

Regarding the link between ICU admissions and the presence of
neurological symptoms, we found patients with headache and
smell/taste impairment were significantly less likely to require ICU
admission (p≤ 0.05) (Table 3, Table 4). Although dizziness and
myalgia were also more common in non‐ICU patients, the corre-
lation was not statistically significant (p>0.05) (Table 2, Table 5).

The analysis of inflammatory markers showed elevated mean
levels of CRP, LDH, serum creatinine, AST, ALT, and WBC
counts across the patient cohort. A comparison of these markers
between patients with and without myalgia, headache, smell/
taste impairment, and dizziness revealed distinct patterns.
Based on our obtained data, the patients with headaches had
lower levels of CRP, LDH, creatinine, AST, ALT, WBC, and
platelets than those without headaches, although the differ-
ences were not statistically significant (p> 0.05) (Table 2). On
the other hand, LDH levels were elevated in patients with and
without smell/taste impairment and myalgia, but the levels
were significantly lower in patients experiencing these symp-
toms compared to those without them. (p≤ 0.05) (Table 4,
Table 5). Similarly, serum creatinine levels were elevated in
patients both with and without myalgia, but levels were sig-
nificantly lower in patients with myalgia compared to those
without. (p≤ 0.05) (Table 5).

4 | Discussion

Neurological manifestations are commonly observed in
COVID‐19 patients, ranging from mild symptoms to severe
conditions [4, 13, 24–26]. SARS‐CoV‐2 can affect the nervous
system through multiple pathways, including hematogenous
spread, neuronal dissemination, and immune‐mediated
mechanisms. The virus may enter the nervous system via
infected endothelial cells and leukocytes or through
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retrograde axonal transport. Immune‐mediated injury, trig-
gered by cytokine storms (e.g., elevated IL‐6) and binding to
ACE‐2 receptors, contributes to endothelial dysfunction,
neuronal inflammation, and cell death [27]. Previous studies
suggest that neurological symptoms may influence disease

prognosis and clinical outcomes [28, 29]. Evaluating the
prevalence of these manifestations and their associations
with clinical parameters in COVID‐19 patients can provide
critical insights into the disease's impact on the nervous
system and inform better management strategies.

TABLE 1 | Demographic characteristics of COVID‐19 patients.

Variables Patients (n= 540)

Sex, n (%) Males 228 (42.2)

Females 312 (57.8)

Age, n (%) Age < 50 282 (52.2)

Age > 50 258 (47.8)

Neurological symptoms, n (%) Headache 90 (16.7)

Dizziness 37 (6.9)

Smell/taste impairment 55 (10.2)

Myalgia 183 (33.9)

comorbidities, n (%) Chronic Heart disease 70 (13.0)

Asthma 32 (5.9)

Chronic pulmonary disease 10 (1.9)

Diabetes mellitus 122 (22.6)

Hematologic disease 15 (2.8)

Chronic kidney disease 31 (5.7)

Smoking 43 (8.0)

Non‐neurological symptoms, n (%) Fever 98 (18.1)

Cough 368 (68.1)

Dyspnea 329 (60.9)

Chest pain 34 (6.3)

Fatigue 117(21.7)

Abdomen al pain 21 (3.9)

Diarrhea 72 (13.3)

Nausea and vomiting 90 (16.7)

Chills 14 (2.6)

Respiratory involvement Sao2, n (%) Normal (98%–100%) 111 (20.6)

Insufficient (95%–97%) 229 (42.4)

Decreased (90%–94%) 124 (23.0)

Critical (< 90%) 76 (14.1)

Respiratory rate, n (%) Normal 416 (77.0)

Tachypnea 124 (23.0)

Lab data, mean± SD CRP (mg/L) 35.57 ± 21.33

LDH (mg/L) 691.63 ± 835.51

Creatinine (mg/L) 1.30 ± 1.27

AST (U/L) 60.92 ± 151.03

ALT (U/L) 57.77 ± 111.16

WBC (cell/mm²) 28.29 ± 341.58*10³

PLT (plt/mm²) 200.56 ± 82.28*10³

ICU admission, n (%) Yes 82 (15.2)

No 458 (84.8)
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TABLE 2 | Anticipated risk for myalgia based on patient characteristics.

Characteristics
Myalgia Without myalgia

p valueN= 193 N= 357

Sex, n (%)

Female 86 (47.0) 142 (39.8) 0.11

Male 97 (53.0) 215 (60.2)

Age, n (%)

Aged > 50 67 (36.8) 182 (51.0) < ٭0.001

Aged < 50 115 (63.2) 175 (49.0)

Neurological symptoms, n (%)

Headache 38 (20.8) 52 (14.6) 0.08

Dizziness 14 (7.7) 23 (6.4) 0.59

Smell/taste impairment 26 (14.2) 29 (8.1) ٭0.03

Non‐neurological symptoms, n (%)

Fever 122 (66.7) 172 (48.2) < ٭0.001

Cough 144 (78.7) 224 (62.7) < ٭0.001

Dyspnea 112 (61.2) 217 (60.8) > 0.99

Chest pain 15 (8.2) 19 (5.3) 0.19

Fatigue 24 (13.1) 77 (21.6) ٭0.01

Abdominal pain 6 (3.3) 15 (4.2) 0.81

Diarrhea 32 (17.5) 40 (11.2) ٭0.04

Nausea and vomiting 33 (18.0) 57 (16.0) 0.54

chills 44 (24.0) 54 (15.1) ٭0.01

comorbidities, n (%)

Chronic heart disease 15 (8.2) 55 (15.4) ٭0.02

Chronic pulmonary disease 1 (0.5) 3 (0.8) > 0.99

Asthma 14 (7.7) 18 (5.0) 0.25

Diabetes mellitus 37 (20.2) 85 (23.8) 0.34

Hematologic disease 4 (2.2) 11 (3.1) 0.78

Chronic kidney disease 7 (3.8) 24 (6.7) 0.24

Smoking 15 (8.2) 28 (7.8) 0.86

Respiratory involvement

SaO2, n (%) Normal (98%–100%) 41(22.4) 70 (19.6) 0.73

Insufficient (95%–97%) 78 (42.6) 151 (42.3)

Decreased (90%–94%) 42 (23.0) 82 (23.0)

Critical (< 90%) 22 (12.0) 54 (15.1)

Respiratory rate, n (%) Normal (12–20) 134 (73.2) 282 (79.0) 0.16

Tachypnea (> 20) 49 (26.8) 75 (21.0)

ICU admission, n (%)

ICU admission 21(11.5) 61(17.1) 0.10

Lab data, mean± SD

CRP (mg/L) 29.60 ± 18.83 39.18 ± 22.14 0.54

LDH (mg/L) 616.03 ± 328.34 728.15 ± 990.23 ٭0.04

Creatinine (mg/L) 1.18 ± 1.24 1.35 ± 1.28 ٭0.01

AST (U/L) 48.34 ± 28.53 67.26 ± 183.86 0.64

(Continues)
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The present study investigated neurological symptoms in 540
hospitalized COVID‐19 patients across different stages of dis-
ease severity. The most frequent neurological symptom was
myalgia, followed by headache, smell/taste impairment, and
dizziness. These findings align with two previous systematic
reviews and meta‐analyses, identifying myalgia as the most
common neurological manifestation [20]. However, other
studies have reported different results, with Amanat et al.
highlighting smell/taste impairment and Fogang et al. identi-
fying headache as the most prevalent symptom [30, 31]. These
discrepancies may stem from variations in sample sizes, meth-
odologies, and assessment criteria across studies.

5 | Myalgia

The underlying mechanisms of myalgia in COVID‐19 patients
may include direct viral invasion of muscle tissue or an
infection‐mediated immune response [32].

Regarding the association of myalgia with demographic data, a
Bulgarian study reported that myalgia was significantly more
prevalent in patients over 60, which contrasts with our findings.
This discrepancy may be explained by the younger mean age of
our study population, as well as the larger and more diverse
sample size, which included a broader age range. However, the
same study found no significant sex‐related differences in
myalgia prevalence, aligning with our results [33].

Furthermore, Kavaz et al. reported that patients with smell/
taste impairment had a significantly higher prevalence of
myalgia, which is consistent with our findings [34]. This cor-
relation may be attributed to shared underlying mechanisms,
including viral neurotropism (through binding of the virus to
ACE‐2 receptors) and inflammatory response (due to increased
pro‐inflammatory cytokines) [34–37].

The relationship between myalgia and comorbidities is also
noteworthy. The significant correlation between chronic heart
disease and myalgia observed in our study may be partially
mediated by the role of anxiety, which has been associated with
both cardiovascular disease and the severity of myalgia in
COVID‐19 patients [33, 38, 39].

Özlü et al. investigated the prevalence of respiratory involve-
ment and other symptoms (including cough, sore throat,
headache, nausea, diarrhea, smell/taste loss, nasal congestion,
dyspnea, and weakness) in COVID‐19 patients with myalgia
and found no significant correlation between myalgia and these
factors. Their findings regarding respiratory involvement were
consistent with ours; however, they differed in the correlation

between myalgia and other symptoms. A possible explanation
for this difference is the methodological approach used in their
study, where all neurological and non‐neurological symptoms
in patients with myalgia were grouped and analyzed collect-
ively. In contrast, our study categorized non‐neurological
symptoms separately and assessed the correlation of each
symptom with myalgia, leading to different results. This
approach revealed a significantly higher prevalence of fever,
cough, fatigue, and abdominal pain in patients with myalgia in
our study [40].

In terms of myalgia as a predictive indicator for ICU admission,
an Iranian study stated that myalgia was significantly more
prevalent in patients with ICU admission which differs from
our findings [41]. An explanation for this discrepancy may stem
from the higher rate of ICU admission in the mentioned study
(more than half of the patients), suggesting a poorer overall
prognosis compared to our study population. The lower ICU
admission rate in our study may reflect differences in disease
severity or patient characteristics.

Comparing the inflammatory parameters of COVID‐19 patients
with and without myalgia, we found no significant differences
in the levels of CRP, WBC, AST, ALT, and platelets between the
two groups, which was consistent with prior studies [37, 38, 42].
However, a notable finding was that while both LDH and cre-
atinine levels were elevated in both the myalgia and non‐
myalgia groups, the extent of the increase was significantly
lower in the myalgia group compared to the non‐myalgia group.
This observation could suggest differences in the underlying
mechanisms of tissue damage or metabolic dysfunction in
COVID‐19 patients with myalgia. More studies are needed to
explore these patterns further, particularly to see if lower LDH
and creatinine levels are linked to faster recovery or less severe
tissue damage. Long‐term studies could also help understand if
these trends change as the disease progresses.

6 | Headache

In our study, headache emerged as the second most common
neurological symptom. Previous review has indicated that
headaches occur more frequently in COVID‐19 patients than in
the general population [43]. Consistent with our findings,
Poncet et al. and Garcia et al. found no significant association
between headache occurrence and age or sex [44, 45]. However,
some studies have reported that headaches were significantly
more common in younger patients, which may be attributed to
the older mean age of their study populations [46–49]. Addi-
tionally, Caronna et al. and Trigo et al. found that female
COVID‐19 patients experienced headaches significantly more

TABLE 2 | (Continued)

Characteristics
Myalgia Without myalgia

p valueN= 193 N= 357

ALT (U/L) 49.04 ± 28.19 62.21 ± 134.90 0.84

WBC (cell/mm²) 6.88 ± 6.14 7.70 ± 6.80 0.15

Plt (cell/mm²) 206.02 ± 78.17 197.75 ± 84.30 0.21
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TABLE 3 | Anticipated risk for headache based on patient characteristics.

Characteristics
Headache Without headache

p valueN= 90 N= 450

Sex, n (%)

Female 37 (41.1) 191 (42.4) 0.90

Male 53 (58.9) 259 (57.6)

Age, n (%)

Aged > 50 36 (40.0) 213 (47.4) 0.20

Aged < 50 54 (60.0) 236 (52.6)

Neurological symptoms, n (%)

Dizziness 11 (12.2) 26 (5.8) ٭0.03

Smell/taste impairment 15 (16.7) 40 (8.9) ٭0.03

Myalgia 38 (42.2) 145 (32.2) 0.08

Non‐neurological symptoms, n (%)

Fever 56 (62.2) 238 (52.9) 0.13

Cough 56 (62.2) 312 (69.3) 0.21

Dyspnea 52 (57.8) 277 (61.6) 0.55

Chest pain 8 (8.9) 26 (5.8) 0.33

Fatigue 18 (20) 83 (18.4) 0.76

Abdominal pain 3 (3.3) 18 (4.0) > 0.99

Diarrhea 16 (17.8) 56 (12.4) 0.176

Nausea and vomiting 20 (22.2) 70 (15.6) 0.12

chills 20 (22.2) 78 (17.3) 0.29

Comorbidities, n (%)

Chronic Heart disease 9 (10.0) 61 (13.6) 0.49

Chronic pulmonary disease 2 (2.2) 2 (0.4) 0.13

Asthma 3 (3.3) 29 (6.4) 0.33

Diabetes mellitus 16 (17.8) 106 (23.6) 0.23

Hematologic disease 3 (3.3) 12 (2.7) 0.72

Chronic kidney disease 2 (2.2) 29 (6.4) 0.14

Smoking 7 (7.8) 36 (8.0) > 0.99

Respiratory involvement, n (%)

SaO2, n (%) Normal (98%–100%) 18 (20.0) 93 (20.7) 0.82

Insufficient (95%–97%) 40 (44.4) 189 (42.0)

Decreased (90%–94%) 22 (24.4) 102 (22.7)

Critical (< 90%) 10 (11.1) 66 (14.7)

Respiratory rate, n (%) Normal (12–20) 76 (84.4) 340 (75.6) 0.07

Tachypnea (> 20) 14 (15.6) 110 (24.4)

ICU admission, n (%)

ICU admission 7 (7.8) 75 (16.7) ٭0.03

Lab data, mean± SD

CRP (mg/L) 28.18 ± 17.18 36.68 ± 21.79 0.26

LDH (mg/L) 680.44 ± 340.85 693.93 ± 904.63 0.33

Creatinine (mg/L) 1.21 ± 0.87 1.31 ± 1.33 0.73

AST (U/L) 50.94 ± 29.36 62.98 ± 165.29 0.65

(Continues)
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often than males [48, 49]. This disparity could be explained by
the lower proportion of women in their study groups compared
to ours. In agreement with our results, Carrona et al. and Trigo
et al. stated that the presence of dizziness and smell/taste
impairment were strong indicators of headaches in COVID‐19
patients [48, 49]. Following exposure to the SARS‐CoV virus
through inhalation, the virus can spread to the olfactory bulb
and further disseminate to the piriform cortex, brainstem, and
spinal cord. The presence of the virus in the brainstem, where
respiratory rhythm is regulated, may impact respiratory effort
[50]. Given these shared pathways of viral spread and the fact
that hypoxemia induced by respiratory distress can contribute
to symptoms such as headache [51] and dizziness [52], our
findings on the significant correlation of headache with dizzi-
ness and smell/taste impairment may be explained.

Supporting our findings on the correlation between prognostic
factors and headache, Gonzalez et al. reported that oxygen
saturation (SatO2) and respiratory rate were not significantly
affected by the presence of headache [46]. Similarly, Membrilla
et al, observed that patients experiencing headaches were sig-
nificantly less likely to require ICU admission during hospi-
talization [47]. Together, these findings suggest that the
presence of headaches may be linked to a more favorable
prognosis in COVID‐19 patients.

7 | Smell/Taste Impairment

Regarding the novel presence of smell/taste impairment in
COVID‐19 patients, Previous systematic reviews have re-
ported that at least one in three COVID‐19 patients experi-
ences either smell impairment, taste impairment, or both,
identifying these symptoms as early indicators of the disease
[49]. Several hypotheses were proposed related to the un-
derlying pathophysiology of these impairments including
direct damage to olfactory and gustatory receptors by SARS‐
CoV‐2, the binding of the virus to ACE2 receptors present in
the oral and olfactory mucosa, and inflammatory responses
by releasing cytokines like IL‐6 [53].

In assessing the correlation between patient characteristics (age
and sex) and the presence of smell/taste impairment, we found
that such impairments occurred significantly more frequently
in younger patients. This finding aligns with the results re-
ported by Lee et al. However, unlike Lee et al., our study did not
find a significant correlation between smell/taste impairment
and the patient's sex [54].

The significant correlation between smell/taste impairment,
headache, and myalgia in COVID‐19 patients can be explained

by shared anatomical and physiological pathways, particularly
involving the trigeminal nerve and vascular dysfunction. The
trigeminal nerve (comprising V1, V2, and V3 branches) plays a
central role in transmitting sensory and nociceptive signals from
the face, nasal cavity, and oral mucosa to the Trigeminocervical
complex (TCC), which processes pain. In COVID‐19, inflam-
matory activation of this pathway can lead to headaches by
sensitizing pain pathways and disrupting autonomic functions.
Additionally, since the V1 and V2 branches of the trigeminal
nerve innervate the nasal cavity, their involvement in inflam-
mation can impair smell and taste by disrupting sensory trans-
mission and altering autonomic signaling [55]. Moreover, SARS‐
CoV‐2 infection can lead to vascular dysfunction, which may
impair blood flow to sensory organs and muscle tissues, resulting
in sensory impairments and myalgia. The virus can lead to
damage the endothelial cells (endothelitis), micro thrombosis,
and capillary congestion, which disturbs the normal flow of
blood and oxygen delivery to the tissues. These microvascular
changes can lead to symptoms such as muscle weakness and
pain [56]. Consistent with our findings, a study by Demiryurek
et al. also reported a significant correlation between headache
and hyposmia/anosmia in COVID‐19 patients. They attributed
these results to pathophysiological mechanisms involving the
trigeminal and olfactory nerves, linked to ACE‐2 expression in
nasal epithelial cells, and the shared mechanism of viral invasion
affecting these cells [57].

The evidence from our study highlights several key findings
regarding the impact of mild to moderate COVID‐19 on the
sense of smell or taste. Patients with mild COVID‐19 who ex-
perience smell/taste impairment are less likely to have coex-
isting conditions such as chronic heart disease, chronic
pulmonary disease, asthma, diabetes, or a history of smoking.
This aligns with findings from studies by Kavaz et al. and
Johnson et al., [34, 58] suggesting that these sensory impair-
ments are more common in individuals without significant
underlying health issues. Furthermore, patients with smell/
taste impairment tend to have lower levels of certain bio-
markers, including C‐reactive protein (CRP), creatinine,
aspartate aminotransferase (AST), and alanine amino-
transferase (ALT), along with a significantly greater decrease in
lactate dehydrogenase (LDH) levels compared to those without
these sensory deficits. This may indicate a less severe inflam-
matory response or distinct pathophysiological mechanisms in
these patients. Lastly, patients experiencing smell/taste
impairment are significantly less likely to require ICU admis-
sion, suggesting that these sensory deficits are associated with a
milder course of COVID‐19. Together, these findings support
the idea that smell/taste impairment is more common in less
severe cases of COVID‐19 and may serve as a marker for a
milder disease trajectory.

TABLE 3 | (Continued)

Characteristics
Headache Without headache

p valueN= 90 N= 450

ALT (U/L) 48.85 ± 27.03 59.58 ± 121.25 0.91

WBC (cell/mm²) 6.47 ± 3.53*10³ 7.61 ± 7.04*10³ 0.44

Plt (cell/mm²) 188.73 ± 72.40*10³ 203.04 ± 84.07*10³ 0.32
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TABLE 4 | Anticipated risk for smell/taste impairment based on patient characteristics.

Characteristics
Smell/taste impairment

Without Smell/taste
impairment

p valueN= 55 N= 485

Sex, n (%)

Female 22 (40) 206 (42.5) 0.77

Male 33 (60) 279 (57.5)

Age, n (%)

Aged > 50 17 (30.9) 232 (47.9) ٭0.02

Aged < 50 38 (69.1) 252 (52.1)

Neurological symptoms, n (%)

Headache 15 (27.3) 75 (15.5) ٭0.03

Dizziness 4 (7.3) 33 (6.8) 0.78

Myalgia 26 (47.3) 157 (32.4) ٭0.03

Non‐neurological symptoms, n (%)

Fever 37 (67.3) 257 (53.0) ٭0.04

Cough 40 (72.7) 328 (67.6) 0.54

Dyspnea 37 (67.3) 292 (60.2) 0.38

Chest pain 8 (14.5) 26 (5.4) ٭0.01

Fatigue 7 (12.7) 94 (19.4) 0.27

Abdominal pain 2 (3.6) 19 (3.9) > 0.99

Diarrhea 12 (21.8) 60 (12.4) 0.06

Nausea and vomiting 16 (29.1) 74 (15.3) ٭0.01

Chills 12 (21.8) 86 (17.7) 0.46

Comorbidities, n (%)

Chronic Heart disease 5 (9.1) 65 (13.4) 0.52

Chronic pulmonary disease 1 (1.8) 3 (0.6) 0.35

Asthma 2 (3.6) 30 (6.2) 0.76

Diabetes mellitus 13 (23.6) 109 (22.5) 0.84

Hematologic disease 1 (1.8) 14 (2.9) > 0.99

Chronic kidney disease 3 (5.5) 28 (5.8) > 0.99

smoking 5 (9.1) 38 (7.8) 0.79

Respiratory involvement

SaO2, n (%) Normal (98%–100%) 13 (23.6) 98 (20.2) 0.09

Insufficient
(95%–97%)

30 (54.5) 199 (41.0)

Decreased (90%–94%) 8 (14.5) 116 (23.9)

Critical (< 90%) 4 (7.3) 72 (14.8)

Respiratory rate, n (%) Normal (12–20) 41 (74.5) 375 (77.3) 0.61

Tachypnea (> 20) 14 (25.5) 110 (22.7)

ICU admission, n (%)

ICU admission 2(3.6) 80(16.5) < ٭0.001

Lab data, mean± SD

CRP (mg/L) 29.25 ± 20.09 35.96 ± 21.49 0.54

LDH (mg/L) 536.23 ± 208.97 708.75 ± 876.09 0.01٭

Creatinine (mg/L) 1.05 ± 0.25 1.32 ± 1.33 0.24

(Continues)
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8 | Dizziness

Dizziness is a common neurological symptom among those diag-
nosed with COVID‐19, which can be categorized into various types,
such as vertigo, presyncope, disequilibrium, and lightheadedness,
based on the patient's description [59, 60]. Dizziness can occur due
to the virus directly affecting the vestibular system or as a secondary
effect of conditions like respiratory distress, hypoxia, hypotonia,
dehydration, and sepsis‐induced fever [52]. Another explanation for
the common occurrence of dizziness could be related to the pan-
demic effect, as stated by a Brazilian study that lack of social
communication could aggravate depression, anxiety, sleep quality,
and dietary habits resulting in different types of dizziness even if the
vestibular system is not affected by the virus [61]. To the best of our
knowledge, few studies assessed predicted factors of dizziness in
COVID‐19 patients specifically compared to other neurological
symptoms [59, 62].

In light of the association between a patient's demographic
data (sex and age) and the occurrence of dizziness, some
studies have reported a significantly higher incidence of diz-
ziness among females, while age differences were not statis-
tically significant [59, 63, 64]. Our findings are consistent with
these studies regarding age, as we observed no significant
difference between patients with and without dizziness.
However, unlike previous research, we did not find a signifi-
cant association between the female sex and dizziness. This
discrepancy may stem from variations in study populations,
sample sizes, or methodological approaches, underscoring the
need for further research to clarify the influence of sex on
dizziness prevalence.

In evaluating the prevalence of underlying diseases in COVID‐19
patients with dizziness, Korkmaz et al. found no significant differ-
ences in the occurrence of coronary or cardiac diseases, hyper-
tension, or other underlying conditions such as diabetes, renal
failure, asthma, and chronic respiratory disease, which aligns with
our findings [64]. Moreover, the study conducted in Italy that
assessed different types of dizziness in COVID‐19 patients found
that a previous history of smoking was associated with a higher
probability of dizziness, which contrasts with our findings [59]. This
discrepancy may be attributed to the larger study population in the
Italian study, which could have provided greater statistical power to
detect such associations. Differences in demographic characteristics,
regional variations, or methodological approaches between the
studies may also have contributed to these contrasting results. The
mentioned Italian study, along with two other studies, also assessed
different nonspecific neurological symptoms as predictors for

dizziness in which headache had a positive correlation with dizzi-
ness aligns with our study [52, 59, 65]. The co‐occurrence of diz-
ziness and headache in COVID‐19 patients can be explained by
interconnected mechanisms related to the disease's patho-
physiology, including the direct invasion of SARS‐CoV‐2 into the
central nervous system or the hyperinflammatory state (cytokine
storm) observed in affected individuals [47, 48, 52].

According to Obeidant et al. [63], respiratory symptoms during
the acute phase of COVID‐19 were significantly correlated with
dizziness. On the contrary, the study determined no discernible
difference in gastrointestinal symptoms between the groups
with and without dizziness. This goes against our findings,
which revealed that dizziness was associated with a higher
probability of abdominal pain, nausea, and vomiting. These
discrepancies may be because Obeidant et al. assessed dizziness
in patients with long COVID‐19 after the acute phase of the
disease. Lastly, as our findings demonstrated no significant
difference in ICU admissions and raised inflammatory markers
between patients with and without dizziness, we can relate our
results to the previous studies that stated dizziness had no
significant correlation with the severity and the mortality rate of
the COVID‐19 disease [64, 66, 67].

This study has some limitations. The first was associated with
its cross‐sectional design, which limits the ability to establish
causal relationships or assess long‐term outcomes. Second, the
sample size utilized for this study may not indicate the overall
population of hospitalized COVID‐19 patients, particularly
given the regional focus on Bandar Abbas, Iran, during the
Delta‐dominant period. This introduces potential regional
biases and limits generalizability to other geographic areas or
COVID‐19 variants. Third, the single‐center design and ret-
rospective data collection may have introduced selection bias
and timing bias, respectively, affecting the accuracy and
interpretation of the results. Fourth, the study did not account
for potential confounding factors, such as vaccination status,
pre‐existing neurological conditions, or variations in health-
care access, which could influence the prevalence of neuro-
logical symptoms. Additionally, infection control precautions
restricted the use of diagnostic procedures such as magnetic
resonance imaging (MRI) and electromyography (EMG),
meaning that the neurological symptoms in our study were
mostly subjective descriptions provided by the patients.
Finally, the absence of a regression model also represents a
limitation in this study, and we plan to incorporate it in future
research to better examine the predictive links between the
variables involved.

TABLE 4 | (Continued)

Characteristics
Smell/taste impairment

Without Smell/taste
impairment

p valueN= 55 N= 485

AST (U/L) 44.12 ± 19.93 62.91 ± 159.46 0.35

ALT (U/L) 48.60 ± 23.77 58.88 ± 117.37 0.70

WBC (cell/mm²) 5.50 ± 2.06 7.64 ± 6.89 0.10

Plt (cell/mm²) 209.48 ± 90.55 48.60 ± 23.77 0.65
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TABLE 5 | Anticipated risk for dizziness based on patient characteristics.

Characteristics
Dizziness Without dizziness

p valueN= 37 N= 503

Sex, n (%)

Female 16 (43.2) 212 (42.1) > 0.99

Male 21 (56.8) 291 (57.9)

Age, n (%)

Aged > 50 18 (48.6) 231 (46.0) 0.86

Aged < 50 19 (51.4) 271 (54.0)

Neurological symptoms, n (%)

Headache 11 (29.7) 79 (15.7) ٭0.03

Smell/taste impairment 4 (10.8) 51 (10.1) 0.78

Myalgia 14 (37.8) 169 (33.6) 0.59

Non‐neurological symptoms, n (%)

Fever 20 (54.1) 274 (54.5) > 0.99

Cough 25 (67.6) 343 (68.2) > 0.99

Dyspnea 23 (62.2) 306 (60.8) > 0.99

Chest pain 3 (8.1) 31 (6.2) 0.50

Fatigue 6 (16.2) 95 (18.9) 0.82

Abdominal pain 4 (10.8) 17 (3.4) ٭0.04

Diarrhea 6 (16.2) 66 (13.1) 0.61

Nausea and vomiting 13 (35.1) 77 (15.3) < ٭0.001

Chills 7 (18.9) 91 (18.1) 0.82

Comorbidities, n (%)

Chronic heart disease 3 (8.1) 67 (13.3) 0.45

Chronic pulmonary disease 1 (2.7) 3 (0.6) 0.24

Asthma 2 (5.4) 30 (6.0) > 0.99

Diabetes mellitus 8 (21.6) 114 (22.7) 0.88

Hematologic disease 1 (2.7) 14 (2.8) > 0.99

Chronic kidney disease 3 (8.1) 28 (5.6) 0.46

Smoking 1 (2.7) 42 (8.3) 0.34

Respiratory involvement, n (%)

SaO2, n (%) Normal (98%–100%) 12 (32.4) 99 (19.7) 0.08

Insufficient (95%–97%) 9 (24.3) 220 (43.7)

Decreased (90%–94%) 11 (29.7) 113 (22.5)

Critical (< 90%) 5 (0.9) 71 (13.1)

Respiratory rate, n (%) Normal (12–20) 29 (78.4) 387 (76.9) > 0.99

Tachypnea (> 20) 8 (21.6) 116 (23.1)

ICU admission, n (%)

ICU admission 6 (16.2) 76 (15.1) 0.81

Lab data, mean± SD

CRP (mg/L) 33.67 ± 20.18 35.72 ± 21.56 0.83

LDH (mg/L) 693.68 ± 239.61 691.49 ± 861.32 0.09

Creatinine (mg/L) 1.31 ± 0.92 1.29 ± 1.29 0.50

AST (U/L) 52.33 ± 26.18 61.61 ± 156.79 0.22
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9 | Conclusion

This study highlights the significant burden of neurological mani-
festations, including myalgia, headache, smell/taste impairment,
and dizziness, with myalgia being the most frequent symptom.
These findings underscore the multifaceted impact of SARS‐CoV‐2
on the nervous system, potentially mediated by direct viral neuro-
tropism, inflammatory responses, or vascular dysfunction. Key as-
sociations emerged, such as the correlation of smell/taste
impairment and myalgia with younger age and milder disease
severity, and the co‐occurrence of headache, dizziness, and smell/
taste impairment, suggesting shared pathophysiological pathways.
Notably, patients with smell/taste impairment or myalgia exhibited
less severe inflammatory markers (e.g., lower creatinine and LDH),
and reduced ICU admission rates were observed in patients with
headache and smell/taste impairment, indicating these symptoms
may serve as markers for a milder disease trajectory.

Our results emphasize the critical importance of recognizing and
monitoring neurological symptoms in COVID‐19 patients, as they
offer valuable insights into disease progression, severity, and
potential outcomes. By identifying patterns such as the association
of some COVID‐19 symptoms with milder disease trajectories,
healthcare providers may better tailor management strategies and
allocate resources effectively. However, future studies should
involve larger, more diverse populations and incorporate advanced
diagnostic methods, such as neuroimaging and electrophysiological
testing, to validate and expand upon these observations. Such efforts
will enhance our understanding of the neurological impact of
COVID‐19 and improve patient care in both acute and long‐term
settings.

Author Contributions

Ahmadagha Negahi: visualization, investigation, writing – review and
editing, supervision. Parivash Davoodian: conceptualization, visual-
ization, supervision, methodology, writing – review and editing. Omid
Esmaeili: writing – original draft, writing – review and editing,
methodology, supervision. Reza Nabavi: investigation, writing – orig-
inal draft, methodology, visualization, resources. Niloufar
Khatibzade‐Nasari: writing – review and editing, writing – original
draft, project administration, formal analysis. Mobina Imeri: writing –
original draft, writing – review and editing.

Acknowledgments

The authors have nothing to report.

Ethics Statement

The Ethics Committee of Hormozgan University of Medical Sciences
approved the study protocol (IR.HUMS.REC.1399.437), and each
patient gave verbal informed consent before participating in the study.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The datasets used and analyzed in the current study are available from
the corresponding author upon reasonable request.

Transparency Statement

The lead author Niloufar Khatibzade‐Nasari affirms that this manu-
script is an honest, accurate, and transparent account of the study being
reported; that no important aspects of the study have been omitted; and
that any discrepancies from the study as planned (and, if relevant,
registered) have been explained.

References

1. K. Yuki, M. Fujiogi, and S. Koutsogiannaki, “COVID‐19 Patho-
physiology: A Review,” Clinical Immunology 215 (2020): 108427.

2. A. A. Divani, S. Andalib, J. Biller, et al., “Central Nervous System
Manifestations Associated With COVID‐19,” Current Neurology and
Neuroscience Reports 20 (2020): 60.

3. E. Mahase, “Covid‐19: WHO Declares Pandemic Because of “Alarming
Levels” of Spread, Severity, and Inaction,” BMJ 368, no. 8 (2020): 1036.

4. P. Pinna, P. Grewal, J. P. Hall, et al., “Neurological Manifestations
and COVID‐19: Experiences From a Tertiary Care Center at the
Frontline,” Journal of the Neurological Sciences 415 (2020): 116969.

5. E. M. Liotta, A. Batra, J. R. Clark, et al., “Frequent Neurologic Manifes-
tations and Encephalopathy‐Associated Morbidity in Covid‐19 Patients,”
Annals of Clinical and Translational Neurology 7, no. 11 (2020): 2221–2230.

6. G. Melegari, V. Rivi, G. Zelent, et al., “Mild to Severe Neurological
Manifestations of COVID‐19: Cases Reports,” International Journal of
Environmental Research and Public Health 18, no. 7 (2021): 3673.

7. A. Yassin, M. Nawaiseh, A. Shaban, et al., “Neurological Manifes-
tations and Complications of Coronavirus Disease 2019 (COVID‐19):
A Systematic Review and Meta‐Analysis,” BMC Neurology 21 (2021):
138.

8. P. A. Sampaio Rocha‐Filho, P. M. Albuquerque, L. C. L. S. Carvalho,
M. Dandara Pereira Gama, and J. E. Magalhães, “Headache, Anosmia,
Ageusia and Other Neurological Symptoms in COVID‐19: A Cross‐
Sectional Study,” The Journal of Headache and Pain 23, no. 1 (2022): 2.

9. R. Bridwell, B. Long, and M. Gottlieb, “Neurologic Complications of
COVID‐19,” The American Journal of Emergency Medicine 38, no. 7
(2020): 1549.e3.

10. A. L. Aydin, H. A. Erdogan, N. Bold, et al., “Neurological Mani-
festations of SARS‐CoV‐2 Infection Among Hospitalized Patients,” Acta
Medica 36 (2020): 3773.

11. U. Ermis, M. I. Rust, J. Bungenberg, et al., “Neurological Symptoms
in COVID‐19: A Cross‐Sectional Monocentric Study of Hospitalized
Patients,” Neurological Research and Practice 3 (2021): 17.

12. P. Dugani, A. Mehta, S. V. Furtado, et al., “Spectrum of Neurological
Manifestations Among Acute COVID‐19 and Long COVID‐19–A

TABLE 5 | (Continued)

Characteristics
Dizziness Without dizziness

p valueN= 37 N= 503

ALT (U/L) 51.66 ± 28.22 58.26 ± 115.25 0.53

WBC (cell/mm²) 6.54 ± 4.05 7.48 ± 6.73 0.27

Plt (cell/mm²) 195.45 ± 103.20 200.96 ± 80.55 0.65

12 of 14 Health Science Reports, 2025



Retrospective Observational Study,” Romanian Journal of Neurology 21,
no. 2 (2022): 176–182.

13. J. H. Nejad, F. Allahyari, R. Hosseinzadeh, M. Heiat, and R. Ranjbar,
“Neurological Symptoms of COVID‐19 Infection; a Cross‐Sectional
Study on Hospitalized COVID‐19 Patients in Iran,” Clinical Neurology
and Neurosurgery 210 (2021): 106985.

14. A. Essmat, “Neurological Manifestations in Egyptian Covid‐19 Pa-
tients,” Al‐Azhar International Medical Journal 1, no. 12 (2020):
259–261.

15. P. H. Kim, M. Kim, C. H. Suh, et al., “Neuroimaging Findings in
Patients With COVID‐19: A Systematic Review and Meta‐Analysis,”
Korean Journal of Radiology 22, no. 11 (2021): 1875.

16. Y. Wu, X. Xu, Z. Chen, et al., “Nervous System Involvement After
Infection With COVID‐19 and Other Coronaviruses,” Brain, Behavior,
and Immunity 87 (2020): 18–22.

17. A. Filatov, P. Sharma, F. Hindi, and P. S. Espinosa, “Neurological
Complications of Coronavirus Disease (COVID‐19): Encephalopathy,”
Cureus 12, no. 3 (2020): e7352.

18. T. Moriguchi, N. Harii, J. Goto, et al., “A First Case of Meningitis/
Encephalitis Associated With SARS‐Coronavirus‐2,” International
Journal of Infectious Diseases 94 (2020): 55–58.

19. A. A. Asadi‐Pooya and L. Simani, “Central Nervous System Manifes-
tations of COVID‐19: A Systematic Review,” Journal of the Neurological
Sciences 413 (2020): 116832.

20. M. E. V. Collantes, A. I. Espiritu, M. C. C. Sy, V. M. M. Anlacan, and
R. D. G. Jamora, “Neurological Manifestations in COVID‐19 Infection: A
Systematic Review and Meta‐Analysis,” Canadian Journal of Neurological
Sciences/Journal Canadien des Sciences Neurologiques 48, no. 1 (2021): 66–76.

21. F. Ashrafi, D. Ommi, A. Zali, et al., “Neurological Manifestations
and Their Correlated Factors in COVID‐19 Patients; a Cross‐Sectional
Study,” Archives of Academic Emergency Medicine 9, no. 1 (2021): e34.

22. L. Amoozadeh and M. T. Beigmohammadi, “Neurological Mani-
festations in Critically Ill COVID‐19 Patients,” Acta Medica Iranica 60,
no. 4 (2022): 1–5.

23. S. Cuschieri, “The STROBE Guidelines,” Saudi Journal of Anaesthesia
13, no. Suppl 1 (2019): 31.

24. L. Mao, H. Jin, M. Wang, et al., “Neurologic Manifestations of
Hospitalized Patients With Coronavirus Disease 2019 in Wuhan,
China,” JAMA Neurology 77, no. 6 (2020): 683–690.

25. J. V. Pergolizzi, R. B. Raffa, G. Varrassi, et al., “Potential Neuro-
logical Manifestations of COVID‐19: A Narrative Review,” Postgraduate
Medicine 134, no. 4 (2022): 395–405.

26. C. M. Romero‐Sánchez, I. Díaz‐Maroto, E. Fernández‐Díaz, et al.,
“Neurologic Manifestations In Hospitalized Patients With COVID‐19:
the ALBACOVID Registry,” Neurology 95, no. 8 (2020): e1060–e1070.

27. D. Roy, R. Ghosh, S. Dubey, M. J. Dubey, J. Benito‐León, and
B. Kanti Ray, “Neurological and Neuropsychiatric Impacts of COVID‐19
Pandemic,” Canadian Journal of Neurological Sciences/Journal
Canadien des Sciences Neurologiques 48, no. 1 (2021): 9–24.

28. E. I. Davidescu, I. Odajiu, D. Tulbǎ, et al., “Prognostic Factors In
COVID‐19 Patients With New Neurological Manifestations: A Retro-
spective Cohort Study in a Romanian Neurology Department,” Frontiers
in Aging Neuroscience 13 (2021): 645611.

29. M. Wnuk, K. Sawczyńska, T. Kęsek, et al., “Neurological Symptoms
in Hospitalised Patients With COVID‐19 and Their Association With In‐
Hospital Mortality,” Neurologia i Neurochirurgia Polska 55, no. 3 (2021):
314–321.

30. Y. F. Fogang, M. Noubom, P.‐Y. Bassong, et al., “Neurological
Manifestations in Patients With Symptomatic COVID‐19 Admitted to
the Bafoussam Regional Hospital, Cameroon,” Pan African Medical
Journal 38, no. 1 (2021): 326.

31. M. Amanat, N. Rezaei, M. Roozbeh, et al., “Neurological Manifes-
tations as the Predictors of Severity and Mortality In Hospitalized In-
dividuals With COVID‐19: A Multicenter Prospective Clinical Study,”
BMC Neurology 21 (2021): 116.

32. I. Ahmad and F. A. Rathore, “Neurological Manifestations and
Complications of COVID‐19: A Literature Review,” Journal of Clinical
Neuroscience 77 (2020): 8–12.

33. S. Bogdanova, “Musculoskeletal Pain in Patients With COVID‐19,”
Rheumatology (Bulgaria) 30, no. 2 (2022): 3–17.

34. E. Kavaz, E. Tahir, H. C. Bilek, Ö. Kemal, A. Deveci, and
E. Aksakal Tanyel, “Clinical Significance of Smell and Taste Dys-
function and Other Related Factors in Covid‐19,” European Archives of
Oto‐Rhino‐Laryngology 278 (2021): 2327–2336.

35. N. Begam and M. A. Bashar, “Olfactory and Taste Disorders in Patients
With SARS‐CoV‐2 Infection,” International Archives of Otorhinolaryngology
24, no. 3 (2020): e391–e392.

36. F. Eren, A. Demir, and B. Ozkan, “Evaluating Muscle/Joint Pains
and Related Factors in Patiens With COVID‐19,” Authorea Preprints
(2021), https://doi.org/10.22541/au.161726230.02416733/v1.

37. D. Yilmaz Okuyan and M. KARACAN Gölen, “Relationship
Between Myalgia and Laboratory Parameters in Hospitalized Patients
With COVID‐19,” Journal of Contemporary Medicine 12, no. 2 (2022):
306–311.

38. F. Eren, B. Özkan, and A. Demir, “Myalgia‐Arthralgia and Associ-
ated Factors in Patients With COVID‐19,” Turkish Journal of Neurology
27 (2021): 15–20.

39. P. J. Tully, N. J. Harrison, P. Cheung, and S. Cosh, “Anxiety and
Cardiovascular Disease Risk: A Review,” Current Cardiology Reports 18
(2016): 120.

40. A. Özlü, G. Ünver, H. H. Gökpınar, G. Bakçepınar, and C. Özlü,
“Investigation of Myalgia and Related Factors in COVID‐19 Quarantine
Center Patients‐A Retrospective Study,” Hamidiye Medical Journal 2,
no. 3 (2021): 111–115.

41. A. Sadeghi, P. Eslami, A. Dooghaie Moghadam, et al., “COVID‐19
and Icu Admission Associated Predictive Factors in Iranian Patients,”
Caspian Journal of Internal Medicine 11, no. Suppl 1 (2020): 512–519.

42. E. B. Batur, M. K. Korez, I. A. Gezer, F. Levendoglu, and O. Ural,
“Musculoskeletal Symptoms and Relationship With Laboratory Find-
ings in Patients With COVID‐19,” International Journal of Clinical
Practice 75, no. 6 (2021): e14135.

43. G. Lippi, C. Mattiuzzi, C. Bovo, and B. M. Henry, “Headache Is an
Important Symptom in Patients With Coronavirus Disease 2019
(COVID‐19),” Diagnosis 7, no. 4 (2020): 409–411.

44. L. Poncet‐Megemont, P. Paris, A. Tronchere, et al., “High Prevalence of
Headaches During COVID‐19 Infection: A Retrospective Cohort Study,”
Headache: The Journal of Head and Face Pain 60, no. 10 (2020): 2578–2582.

45. D. García‐Azorín, J. Trigo, B. Talavera, et al., “Frequency and Type
of Red Flags in Patients With Covid‐19 and Headache: A Series of 104
Hospitalized Patients,” Headache: The Journal of Head and Face Pain
60, no. 8 (2020): 1664–1672.

46. A. Gonzalez‐Martinez, V. Fanjul, C. Ramos, et al., “Headache
During SARS‐CoV‐2 Infection as an Early Symptom Associated With a
More Benign Course of Disease: A Case–Control Study,” European
Journal of Neurology 28, no. 10 (2021): 3426–3436.

47. J. A. Membrilla, Í. de Lorenzo, M. Sastre, and J. Díaz de Terán,
“Headache as a Cardinal Symptom of Coronavirus Disease 2019: A
Cross‐Sectional Study,” Headache: The Journal of Head and Face Pain
60, no. 10 (2020): 2176–2191.

48. E. Caronna, A. Ballvé, A. Llauradó, et al., “Headache: A Striking
Prodromal and Persistent Symptom, Predictive of COVID‐19 Clinical
Evolution,” Cephalalgia 40, no. 13 (2020): 1410–1421.

13 of 14

https://doi.org/10.22541/au.161726230.02416733/v1


49. J. Trigo, D. García‐Azorín, Á. Planchuelo‐Gómez, et al., “Factors
Associated With the Presence of Headache in Hospitalized COVID‐19
Patients and Impact on Prognosis: A Retrospective Cohort Study,” The
journal of headache and pain 21 (2020): 94.

50. G. Conde Cardona, L. D. Quintana Pájaro, I. D. Quintero Marzola,
Y. Ramos Villegas, and L. R. Moscote Salazar, “Neurotropism of SARS‐
CoV 2: Mechanisms and Manifestations,” Journal of the Neurological
Sciences 412 (2020): 116824.

51. R. Belvis, “Headaches during COVID‐19: My Clinical Case and
Review of the Literature,” Headache: The Journal of Head and Face
Pain 60, no. 7 (2020): 1422–1426.

52. G. Korres, D. K. Kitsos, D. Kaski, et al., “The Prevalence of Dizziness
and Vertigo in COVID‐19 Patients: A Systematic Review,” Brain
Sciences 12, no. 7 (2022): 948.

53. R. E. A. Santos, M. G. da Silva, M. C. B. do Monte Silva, et al., “Onset
and Duration of Symptoms of Loss of Smell/Taste in Patients With
COVID‐19: A Systematic Review,” American Journal of Otolaryngology
42, no. 2 (2021): 102889.

54. Y. Lee, P. Min, S. Lee, and S.‐W. Kim, “Prevalence and Duration of
Acute Loss of Smell or Taste in COVID‐19 Patients,” Journal of Korean
Medical Science 35, no. 18 (2020): e174, https://doi.org/10.3346/jkms.
2020.35.e174.

55. J. C. A. Edvinsson, A. Viganò, A. Alekseeva, et al., “The Fifth Cra-
nial Nerve in Headaches,” Journal of Headache and Pain 21 (2020): 65.

56. L. Østergaard, “SARS CoV‐2 Related Microvascular Damage and
Symptoms During and after COVID‐19: Consequences of Capillary
Transit‐Time Changes, Tissue Hypoxia and Inflammation,” Physiological
Reports 9, no. 3 (2021): e14726.

57. B. E. Demiryurek, E. Yakşi, O. Yakşi, E. Özsarı, C. A. Türel, and
K. Celik, “The Relationship Between Headache and Hiposmi‐Anosmi in
Covid‐19 Patients,” Neurology Asia 26, no. 1 (2021): 95–100.

58. B. J. Johnson, B. Salonen, T. J. O'Byrne, et al., “Patient Factors
Associated With COVID‐19 Loss of Taste or Smell Patient Factors in
Smell/Taste Loss Covid‐19,” Laryngoscope Investigative Otolaryngology
7, no. 6 (2022): 1688–1694.

59. M. Aldè, S. Barozzi, F. Di Berardino, et al., “Prevalence of Symptoms
in 1512 COVID‐19 Patients: Have Dizziness and Vertigo Been Under-
estimated Thus Far?,” Internal and Emergency Medicine 17, no. 5 (2022):
1343–1353.

60. V. A. Stanton, Y.‐H. Hsieh, J. C. A. Camargo, Overreliance on Symptom
Quality in Diagnosing Dizziness: Results of a Multicenter Survey of Emer-
gency Physicians.” in Mayo Clinic Proceedings. Elsevier, 2007).

61. R. Mezzalira, “COVID‐19 and Dizziness: What Do We Know so
Far?,” Brazilian Journal of Otorhinolaryngology 88 (2022): 287–288.

62. C. Cui, Q. Yao, D. Zhang, et al., “Approaching Otolaryngology Pa-
tients During the COVID‐19 Pandemic,” Otolaryngology‐Head and Neck
Surgery: Official Journal of American Academy of Otolaryngology‐Head
and Neck Surgery 163, no. 1 (2020): 121–131.

63. F. S. Obeidat, A. A. Alghwiri, and S. L. Whitney, “Predictors of
Dizziness and Hearing Disorders in People With Long COVID,”
Medicina 59, no. 11 (2023): 1901.

64. M. Özçelik Korkmaz, O. K. Eğilmez, M. A. Özçelik, and M. Güven,
“Otolaryngological Manifestations of Hospitalised Patients With Confirmed
COVID‐19 Infection,” European Archives of Oto‐Rhino‐Laryngology 278
(2021): 1675–1685.

65. Y. Luo, J. Wu, J. Lu, et al., “Investigation of COVID‐19‐Related
Symptoms Based on Factor Analysis,” Annals of Palliative Medicine 9,
no. 4 (2020): 1851–1858.

66. Q. Chen, Z. Zheng, C. Zhang, et al., “Clinical Characteristics of 145
Patients With Corona Virus Disease 2019 (COVID‐19) in Taizhou,
Zhejiang, China,” Infection 48 (2020): 543–551.

67. R. Eskandarian, R. Alizadehsani, M. Behjati, et al., “Identification of
Clinical Features Associated With Mortality in COVID‐19 Patients,” in
Operations Research Forum. Springer, 2023.

14 of 14 Health Science Reports, 2025

https://doi.org/10.3346/jkms.2020.35.e174
https://doi.org/10.3346/jkms.2020.35.e174

	Significance of Neurological Manifestations and Their Association With Clinical Outcomes in Hospitalized COVID-19 Patients in Bandar Abbas, Iran: A Cross-Sectional Study
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	5 Myalgia
	6 Headache
	7 Smell/Taste Impairment
	8 Dizziness
	9 Conclusion
	Author Contributions
	Acknowledgments
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	Transparency Statement
	References




