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Abstract

Background Studies suggested that COVID-19 virus causes neurological and psychiatric manifestations with dif-
ferent mechanisms. However, prevalence of neurological and psychiatric manifestations among COVID-19 patients
varies across studies from 18.1%: 82.3%. The objective of this study was to determine neuropsychiatric manifesta-
tions in a sample of Egyptian COVID-19 hospitalized patients during the second wave of the pandemic and to detect
factors affecting neurological and psychiatric prevalence. This cross-sectional study was conducted at Ain Shams
university isolation hospitals and included 110 hospitalized COVID-19 patients, over a 2-month period from June 2021
to August 2021. Patients underwent a careful history taking, full neurological examination including Mini-Mental State
Examination, the Structured Clinical Interview for DSM-IV (SCID 1), COVID-19 severity criteria. Any available imaging
and laboratory tests were recorded.

Results 83 (75.5%) patients had neurological manifestations. The most common neurological manifestations were
headache (50.9%), hypogeusia (24.5%), hyposmia, paresthesia (23.6% each) and coma (15.5%). After exclusion of 17
patients who could not be examined by Mini-Mental State Examination, psychiatric manifestations were seen in 56
patients (61.5%) out of the remaining 91 patients. The most prevalent psychiatric disorders were delirium (30.8%),
depression (19%), and adjustment disorder (17.5%). Moreover, hypertension, COVID-19 severity, place of admission,
and high levels of LDH and ALT affected neurological manifestations prevalence.

Conclusions COVID-19 infection and its immune reaction along with its social and psychological effects have a great
impact on mental and physical health. Hence, neuropsychiatric evaluation cannot be ignored in any case with COVID-

19 infection.
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Background

Since the end of 2019, pneumonia of unknown cause
was diagnosed among a group of patients in Wuhan,
China. A new coronavirus was isolated from respiratory
system cells among them which was named 2019-nCoV
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[1]. Egyptian government announced the 1st case in the
country on 14th February and declared partial lockdown
on March 25th [2].

Corona viruses contain a positive-sense single-stranded
RNA which is enclosed in an envelope-like capsid with
spikes, which resemble solar corona and COVID-19
is the 7th member of the family of coronaviruses that
infect humans [1]. It can be transmitted between humans
directly via aerosols, tears, saliva, feco-oral secretions,
semen, and mother-to-child or indirectly via fomites [3].

COVID-19 mainly affects respiratory system causing
fever, cough, dyspnea but also can affect other systems
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including nervous system through neuroinvasion
directly by the virus via peripheral nerves, olfactory
bulb or systemic circulation, or indirectly via immune
response precipitating neuroinflammation causing neu-
rological and psychiatric disorders [4] (Orsini and col-
leagues, 2020).

Previous studies showed that COVID-19 infection
and vaccine are associated with higher prevalence
rates of psychiatric and neurological manifestations.
Previous studies reported prevalence of neurological
manifestations among COVID-19 patients varies from
36.4%: 82.3% [5, 6] and those of psychiatric manifesta-
tions vary from 18.1%: 55.7% [7, 8].

COVID-19 infection-associated neurological mani-
festations include ischemic strokes, transient ischemic
attacks, intracranial hemorrhage [9], cerebral venous
sinus thrombosis, headache, seizures [10], olfactory
and gustatory dysfunction [6], Guillain—Barré syn-
drome and encephalitis [11].

A study investigated neurological problems in the
context of COVID-19 infection in Egypt and found out
that most manifestations were optic neuritis, seizures,
and ataxia, while in rare cases, acute ischemic stroke,
and cerebral venous sinus thrombosis developed [12].

Another study conducted et al.-Azhar University
Hospitals reported that neurological manifestations
included headache (78.0%) taste and smell impair-
ment (74.0%), myalgia (62.0%) and dizziness (58.0%).
It was also shown that 30 patients (60.0%) died among
patients with neurological affection while in patients
without neurological affection only 13 patients (26.0%)
died (p=0.001) suggesting that neurological manifesta-
tions are independent predictor of mortality [OR (95%
CI): 0.35 (0.14-0.88), p=0.025] [13].

On the other hand, psychiatric manifestations asso-
ciated with COVID-19 infection include delirium [14],
mood, psychotic and anxiety disorders [15], and stress,
adjustment and sleep disorders [16].

According to [15], hospitalized COVID-19 patients
showed intracranial hemorrhage in 1.3%, ischemic
stroke 4.38%, Guillain—Barré syndrome (GBS) 0.22%,
encephalitis 0.24%, mood disorder 14.7%, anxiety disor-
der 16.4%, and psychotic disorder 2.9%.

An observational cross-sectional study was con-
ducted on 203 COVID-19 patients who attended the
COVID-19 outpatient clinic in Kasr Al-Ainy hospi-
tal, Egypt, and reported that most of the patients had
extremely severe depression, anxiety, and stress (65%,
77.8% and 48.3%, respectively), while insomnia was
moderate to severe in 36% of the sample. Anxiety,
stress, and depression were positively correlated with
insomnia severity index score [17].
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There are currently not enough data regarding preva-
lence of neurological and psychiatric manifestations
among Egyptian hospitalized COVID-19 patients.

We aimed in this study to determine neuropsychiatric
manifestations in COVID-19 hospitalized patients and
to find out possible sociodemographic and clinical risk
factors.

Methods

A cross-sectional observational study conducted at Ain
Shams university isolation hospitals during the period
from June 2021 to August 2021 and included 110 hospi-
talized COVID-19 patients. The study was approved by
the Ethical Committee of faculty of medicine, Ain Shams
University, Egypt. The research was completed in accord-
ance with Helsinki Declaration. We included hospitalized
Egyptian patients who were positive COVID-19 RT-
PCR. Patients who were COVID-19 RT-PCR test nega-
tive during examination or those who refused to sign the
informed consent were excluded.

The researcher had interviewed patients presented
with COVID-19 infection and admitted at Ain Shams
university isolation hospitals (ICU, intermediate care
unit or ward). ICU admission criteria include oxygen
requirements equal or superior to 6—8 l/min to reach a
peripheral oxygen saturation>90-92%, respiratory fail-
ure, shock, acute organ dysfunction, and patients at high
risk for clinical deterioration [18]. Then the researcher
applied the following: careful history taking from patients
or from their doctors, full neurological examination,
COVID-19 severity criteria scoring system, MMSE
(Mini-Mental State Examination), SCID1 (Structured
Clinical Interview for DSM-IV) questionnaire and record-
ing neuroimaging and laboratory tests results (includ-
ing creatinine, AST, ALT, bilirubin, D-dimer, LDH, CRP,
serum ferritin) done to the patient if available to confirm
diagnoses.

A short-predesigned sheet including age, gender, edu-
cation, residency, occupation (health care worker or
not), past and current general medical history, past and
current psychiatric history, clinical symptomatology of
COVID infection, place of admission (ICU, intermediate
care unit or ward), duration since admission.

COVID-19 severity criteria scoring system [19, 20]: It
classifies COVID-19 patients into 4 categories; asympto-
matic to mild, moderate, severe and critical: (1) asymp-
tomatic to mild patients may be asymptomatic or have
common cold-like symptoms; (2) moderate patients have
a cough and fever (>37.5 °C); (3) severe patients have
suspected severe pneumonia, that is, a cough and >38 °C
fever lasting over 3 days; and (4) critical patients have
suspected critical pneumonia if they have had shortness



Nagy et al. Egypt J Neurol Psychiatry Neurosurg (2024) 60:106

of breath for over 1 day and a respiratory rate of 30/min
or over.

Structured neurological examination sheet designed by
Ain Shams University hospital neuropsychiatry depart-
ment. We defined neurological problems in the context
of COVID-19 as the following: Stroke: we considered
stroke in patients with acute onset of a vascular insult.
This insult can be diagnosed using CT or MRI. Encepha-
litis: we defined encephalitis as an altered mental status
of more than 24 h. The presence of compatible acute
lesions on brain MRI and CSF findings is also diagnostic.
Seizures and/or focal neurological signs in the absence
of encephalitis are diagnostic. Guillain—Barré syndrome:
we defined Guillain—Barré syndrome (GBS) according to
the established diagnostic criteria. We defined headache
according to The International Classification of Head-
ache Disorders 3rd Edition (ICHD-3).

Mini-Mental State Examination: [21], the Arabic ver-
sion [22]. A short, standardized form was devised for the
serial testing of the cognitive mental state in patients on
a neurogeriatric ward, as well as for consecutive admis-
sion to a hospital. It was found to be quick, easy to use,
and acceptable to patients and testers. The used Arabic
version was translated by [22]. Furthermore, according to
[23], using the Mini-Mental State Examination to screen
for delirium showed an acceptable sensitivity of 88% with
a specificity of 54%.

The Structured Clinical Interview for DSM-IV Axis-I
Disorders (SCID-I) [24]: the Structured Clinical Inter-
view for DSM-IV Axis-I Disorders (SCID-I) is a clini-
cian-administered, semi-structured interview for use
with psychiatric patients or with non-patient commu-
nity subject, who are undergoing evaluation for psycho-
pathology. The SCID-I was developed to provide broad
coverage of psychiatric diagnosis according to DSM-IV. It
was designed to be more efficient and simpler to use than
other existing instruments and, consequently, to require
less time for administration. It was done to demonstrate
past co-morbidities of these disorders and to exclude cur-
rent co-morbidities [24]. It took 30 min in average to be
applied.

All data were recorded, and statistical analyses were
carried out using the statistical package for the social sci-
ences (SPSS, 25th version). The results were tabulated,
grouped, and statistically analyzed using the suitable sta-
tistical parameters. For description analysis, data were
expressed as mean values and SD for parametric numeri-
cal data, while median and interquartile range (IQR) for
non-parametric numerical data, and frequency and per-
centage of non-numerical data. We also used the student
T test to assess the statistical significance of the differ-
ence between two study group means. Mann—Whitney
test (U test) was used to assess the statistical significance
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of the difference of a non-parametric variable between
two study groups. Chi-square test was used to exam-
ine the relationship between two qualitative variables.
Fisher’s exact test was used to examine the relationship
between two qualitative variables when the expected
count is less than 5 in more than 20% of cells. For all
tests, a significance level of P less than 0.05 was prede-
termined. P value was used to indicate the level of signifi-
cance (P40.05: insignificant; P 0.05: significant).

Results

A total of 158 patients hospitalized in Ain Shams univer-
sity isolation hospitals were examined by the researcher,
48 of them were excluded due to having negative RT-PCR
on time of examination. The remaining 110 participants
had mean age of 56 + 18 years old, most of the study sam-
ple was illiterate, unemployed, tobacco smokers and liv-
ing in urban areas. 61% of the sample had past medical
history of chronic illnesses, with the most common being
hypertension followed by diabetes mellitus. Most of the
study sample was of severe to moderate infection sever-
ity. With regard to place of admission, most of the study
sample was admitted at intermediate care unit (IMCU),
followed by ward group then intensive care unit (ICU).
The rest of clinical characteristics of the sample are
shown in Table 1.

Moving to the prevalence of neurological manifesta-
tions, 75.5% of the study participants had neurological
manifestations, central nervous system manifestations
seen in 62.7% while peripheral nervous system manifes-
tations seen in 45.5% of the sample. The most common
neurological manifestations seen were headache (50.9%),
hypogeusia (24.5%), hyposmia, paresthesia (23.6% each)
and coma (15.5%), as shown in Fig. 1. After exclusion of
17 patients who could not be examined by MMSE due
to being aphasic or in coma, psychiatric manifestations
were seen in (61.5%) out of the remaining 91 patients.
The most prevalent psychiatric disorders were delirium
(30.8%), depression (19%), and adjustment disorder
(17.5%), as shown in Fig. 2.

Upon assessing the characteristics of headache, tension
headache was the most common type (62.5%), followed
by migraine (30.4%), then headache of increased intracra-
nial tension (5.4%) and sinus headache (1.8%). Moving to
types of seizures seen, the most common type was gener-
alized tonic clonic seizures (77.8%) followed by focal sei-
zures (22.2%).

The current study showed that factors affecting
occurrence of neurological manifestations include
hypertension (P-value=0.011), COVID-19 severity
(p-value=0.022), place of admission (p-value=0.002),
having myalgia, dyspnea or fever on presentation
(p-value=0.006, 0.016 and 0.036, respectively), and
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Table 1 Sociodemographic and clinical data of the study
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sample
Mean/n SD /%

Age 55.96 17.89
Gender

Male 54 49.1%

Female 56 50.9%
Residency

Rural 50 45.5%

Urban 60 54.5%
Education

llliterate 63 57.3%

Educated 47 42.7%
Employment

Unemployed/housewife 59 53.6%

Employed 51 46.4%
Substance use

No 107 97.3%

Yes 3 2.7%
Tobacco smoking

No 79 718

Yes 31 28.2%
Past medical history of chronic illnesses

No 43 39%

Yes 67 61%
HTN

No 58 52.7%

Yes 52 47.3%
DM

No 69 62.7%

Yes 41 37.3%
Dyslipidemia

No 95 86.4%

Yes 15 13.6%
ISHD

No 91 82.7%

Yes 19 17.3%
Chronic kidney disease

No 103 93.6%

Yes 7 6.4%
Past history of psychiatric illness

No 105 95.5%

Yes 5 4.5%
Duration since admission till the time 10.31 8.70
of examination in days
COVID-19 severity

Asymptomatic with positive RT-PCR 2 1.8%

Mild 6 5.5%

Moderate 38 34.5%

Severe 50 45.5%

Critical 14 12.7%
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Table 1 (continued)
Mean /n SD /%
Place of admission
Ward 32 29.1%
IMCU 50 45.5%
ICU 28 25.5%
Fever
No 28 25.5%
Yes 82 74.5%
Cough
No 26 23.6%
Yes 84 764%
Dyspnea
No 26 23.6%
Yes 84 764%
Diarrhea
No 95 86.4%
Yes 15 13.6%
Myalgia
No 79 71.8%
Yes 31 28.2%
Temperature 37.98 0.75
Heart rate 89.59 14.34
SBP 126.36 16.18
DBP 7436 934
RR 2294 547
SO2 90.25 6.51
TLC 8.83 423
LY 1.00 0.78
PLT 240.24 111.05
HGB 11.95 2.25
Creatinine 115 1.14
AST 51.91 58.04
ALT 56.65 61.25
Total bilirubin 0.68 042
D-dimer 15.69 88.06
LDH 359.83 203.11
CRP 84.28 73.26
Max serum ferritin 1084.27 963.29

SD standard deviation, HTN hypertension, DM diabetes mellitus, ISHD ischemic
heart disease, IMCU intermediate care unit, ICU intensive care unit, SBP systolic
blood pressure, DBP diastolic blood pressure, RR respiratory rate, SO2 TLC total
leukocytic count, LY lymphocytic count, PLT platelet, HGB hemoglobin, AST
aspartate transaminase, ALT alanine transaminase, LDH lactate dehydrogenase
level, CRP C-reactive protein

having high levels of LDH and ALT (p-value=0.014 and
0.01, respectively), while other clinical and sociodemo-
graphic factors are not statistically significant as shown
in Table 2.

In regard to factors affecting occurrence of psychi-
atric manifestations, the current study showed that
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Neurological manifestations

Parasthesia

Mono neuritis

Facial palsy

Parosmia

Hyposmia

Hypogeusia

Guillain-Barré syndrome
Peripheral nervous system affection
Coma

CNS fungal infection

Cerebral venous sinus thrombosis
Intracerebral hemorrhage
Ischemic stroke

Seizures

Encephalitis

Headache

Central nervous system affection
Nervous system affection

" 0.9%
" 0.9%
= 3.6%

== 2.7%
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Fig. 1 Shows prevalence of neurological manifestations in the study sample *CNS central nervous system

Psychiatric manifestations

Manic episode
PTSD

Generalized anxiety disorder

0.0%

m 1.6%

m 1.6%

= 1.6%
e 9.5%

Psychosis

Panic disorder
Adjustment disorder
Depressive episode
Delirium

Psychiatric manifestations

0.0% 10.0%

e 17.5%

I 19.0%

I 30.8%
e 61.5%

20.0%

30.0% 40.0% 50.0% 60.0% 70.0%

Fig. 2 Shows prevalence of psychiatric manifestations in the sample of patients. *PTSD post-traumatic stress disorder

leukocytosis is associated with higher occurrence of psy-
chiatric manifestations (p-value=0.039). No significant
statistical correlation was seen with other sociodemo-
graphic and clinical characteristics screened for among
the study sample, despite higher percentage of psychiatric
disorders among female patients (p-value=0.569), living
in urban areas (p-value=0.577) with comorbid ischemic
heart disease (p-value=0.093), who were admitted in
ward (p-value=0.197), as shown in Table 2.

Regarding factors affecting COVID-19 severity
include patient’s age (p-value=0.019), having fever,
dyspnea (p-value= <0.001, each), cough and diarrhea
(p-value=0.002 and 0.008, respectively), having high

body temperature, tachypnea, tachycardia, hypoxia
(p-value = <0.001, each), lower diastolic blood pressure
(p-value=0.014), as shown in Table 2.

It was found that COVID-19 severity is a signifi-
cant risk factor for developing neurological mani-
festations among our sample of COVID-19 patients
(p-value =0.002). Thus, patients with severe and critical
COVID-19 infection and patients admitted to IMCU
and ICU have higher risk to develop neurological
manifestations, as shown in Table 3. However, devel-
oping psychiatric manifestations is statistically not sig-
nificantly related to COVID-19 infection severity with
(p-value=0.1743).
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Table 2 Correlation between sociodemographic and clinical data, and neurological, psychiatric manifestations and COVID-19 severity

Factors P-value for neurological P-value for psychiatric P-value for
manifestations manifestations COVID-19
severity
Age 0.183 0611 0.019
Gender 0.059 0.569 0576
Residency 0442 0.577 0.067
Education 0.836 0.679 0.498
Employment 0.263 0.989 0.211
Substance use 0.267 0.326 0.594
Health care worker 1.00 1.00 1.00
HTN 0.011 0.857 0.09
DM 0.16 0.46 0.297
Dyslipidemia 0.351 0.84 0.871
ISHD 0.396 0.093 0.297
Chronic kidney disease 0.191 0.714 0.495
Past history of psychiatric illness 0.094 1.00 0.585
Duration since admission 0.681 0.859
COVID-19 severity 0.022 0.173
Place of admission 0.002 0.197
Fever 0.036 0.445 <0.001
Cough 0399 0215 0.002
Dyspnea 0.016 0429 <0.001
Diarrhea 0518 0.189 0.008
Myalgia 0.006 045 0.709
TLC 0.543 0.039 0.072
LY 0.183 0.308 0.678
PLT 0.749 0.599 0.014
HGB 0.19 0.544 0.365
Creatinine 0405 0.964 0.026
AST 0.605 0.258 0.677
ALT 0.01 0.988 0.566
Total bilirubin 0.125 0.787 0.308
D-dimer 0.978 0.599 0.205
LDH 0.014 0.952 0.037
CRP 0.721 0.867 0.565
Serum ferritin 0.126 0.548 0423
Body temperature <0.001
Heart rate <0.001
SBP 0.145
DBP 0.014
RR <0.001
SO2 <0.001

HTN:hypertension, DM:diabetes mellitus, ISHD:ischemic heart disease, TLC:total leukocytic count, LY:lymphocytic count, PLT platelet, HGB hemoglobin, AST aspartate
transaminase, ALT alanine transaminase, LDH lactate dehydrogenase level, CRP C-reactive protein, SBP systolic blood pressure, DBP diastolic blood pressure, RR

respiratory rate, SO2 oxygen saturation

Discussion

According to previous studies, COVID-19 infection
is associated with higher neurological and psychiatric
manifestations through neuroinvasion directly by the
virus via peripheral nerves, olfactory bulb or systemic

circulation, or indirectly via immune response precipitat-
ing neuroinflammation as well as psychological effects of
unpredicted social and health measures such as quaran-
tine, self-isolation and disruption of personal and social
healthcare and lifestyle [19, 25, 26].
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Table 3 Correlation between neurological manifestations and COVID-19 severity in the study sample
Neurological manifestations OR Test of significance
(95% ClI)
No Yes
Median (IQR) Median (IQR) Value p-value Sig
n (Row %) n (Row %)
COVID-19 severity
Asymptomatic 0(0) 2(100) Fisher's exact test 0.022 S
Mild 3(50) 3(50)
Moderate 15(3947) 23 (60.53)
Severe 7(14) 43 (86)
Critical 2(14.29) 12 (85.71)

IQR interquartile range, OR odds ratio, C/ confidence interval
P value < 0.05: significant

The current study showed higher prevalence rates of
neurological manifestations (75.5%) versus 36.4%and
46% in [5] and [27] studies, respectively. In comparison
to previous studies done during the first wave of the pan-
demic, the current study showed almost equal or higher
prevalence of altered mental status 40.9% versus 31.8%
in [6], stroke 4.5% versus 4.6% in [28], intracranial hem-
orrhage 0.9% versus 0.5% in [28], cerebral venous sinus
thrombosis (CVST) 3.6% versus 3.5% in [12], encephalitis
4.5% versus 3.3% in [27], seizure 8.2% versus 2% in [5],
CNS fungal infection 4 cases in 2 months (3.6%) versus
15 cases during 6 months as described by [29], and Guil-
lain—Barré syndrome 2.7% versus 0.1% in [30]. This may
be because of the different viral variants between the two
waves or because of the preformed immunity toward the
virus in the second wave causing more severe cytokines
storm and higher immune reaction causing more neuro-
logical manifestations [4].

The definite mechanisms for these disorders are still
under research, but previous studies reported that
COVID-19 patients have exaggerated vascular risk fac-
tors, proinflammatory, a prothrombotic state, electrolyte
disturbance, multiple drugs use, and immune suppressive
drugs [31, 32].

Our study reported headache in 50.9% of the partici-
pants versus 37.7% and 13.1% reported by [6]and [5],
respectively. [33] study and our study showed that ten-
sion headache was the commonest type of headache fol-
lowed by migraine like headache. Studies suggested fever,
hypoxia, and dehydration as causes of headache, in addi-
tion to trigemino-vascular system invasion by the virus
[34].

Encephalitis resembled 4.5% of our study participants.
According to [11], CSF analysis of these patients may be
normal or shows pleiocytosis. Moreover, CSF PCR for
SARS-CoV-2 is found negative for most of the cases.

COVID-19 causes intracranial hemorrhage in differ-
ent sites as in addition to [35] and [36] reporting lobar
intraparenchymal hemorrhages, subdural hemorrhage
and subarachnoid hemorrhage, we reported intraven-
tricular hemorrhage. Compatible with our findings
[37] reported that cerebrovascular disorders were more
prevalent in the COVID-19 pandemic. Surprisingly,
compared to prior times, individuals with autoimmune-
mediated neurological diseases had higher hospitaliza-
tion rates than those with other neurological disorders.

The current study showed that neurological mani-
festations are more common in elder patients with
medical co-morbidities such as hypertension, severely
and critically infected patients, patients with fever and
dyspnea on presentation, and those admitted to IMCU
or ICU which is compatible with [30] and [15] stud-
ies. This can be attributed to the presence of high viral
loads in already immunologically exhausted victims,
and they are at risk for infections, electrolyte distur-
bances, and hypercoagulable state due to immobiliza-
tion [6]; [27]. Also, this comes in agreement with an
Egyptian study which showed that patients with neuro-
logical affection are significantly older (54.7 +12.8 ver-
sus 44.2 + 18.8 years, p =0.002) with significantly higher
BMI (32.4+7.8 versus 26.3 + 6.5 kg/m*2, p <0.001) [13].

The current study showed higher prevalence rates of
psychiatric manifestations (61.5%) versus 22.5% and
55.7% in [38] and [7] studies, respectively.

Our study showed higher or almost equal prevalence
of delirium 30.8% versus 24.3% in [39], depression 19%
versus 14.7% in [15], psychotic disorder 1.6% versus
1.4% in [15] and panic disorder 9.5%versus 4.3% in [40],
as our study was done on hospitalized patients who are
more prone to suffer from psychiatric disorders espe-
cially patients in ICU with severe infection [8].
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However, it showed lower prevalence of adjustment
disorder17.5% versus 27% in [16], generalized anxiety
disorder 1.6% versus 4.5% in [40] and post-traumatic
stress disorder 1.6% versus 7% in [41]. This may be
because our study was done during the acute infection
phase and the criteria of diagnosis of some of these dis-
orders are affected by time [24].

However, a study carried out by [42] where a total of
382 participants with mean age of 41.5 + 15.0 years old,
of whom 72.5% were males were included in the study.
91.6% of participants had all the three studied psycho-
logical disorders; depression, anxiety, and stress with
most of participants had either severe or extremely
severe conditions (13.9 and 75.7 for anxiety, 22.8
and 46.3% for depression, 38.5 and % 19.6 for stress,
respectively).

Also a study held in Kasr-Al-Ainy outpatient clinic
found that the majority of the sample had extremely
severe depression, anxiety and stress (65%, 77.8% and
48.3%, respectively) while insomnia was moderate to
severe in 36% of the sample.

This wide range of prevalence can be explained by
many factors, starting with the assessment tools, where
many studies had different cutoff points for their tools.
In addition, COVID-19 related factors should be consid-
ered, like the time of assessment (first wave was associ-
ated with more stress), the severity of the illness, and the
restrictive measures (more measures in winter are associ-
ated with more insomnia). Another aspect is the health-
care system in each country, where better systems can
detect milder or earlier cases and have better outcomes
[43].

In contrast to neurological manifestations, psychiatric
manifestations in our study showed no statistical cor-
relation with sociodemographic and clinical data of the
patients except leukocytosis (p-value=0.039) which
is partially compatible with previous studies [44]. This
shows that psychological and social factors such as fear
of death, loneliness, uncertainty about the treatment and
coronaphobia play a great role in developing psychiatric
manifestations in these patients [45].

However, although both our study and [16] showed
similar mean age among patients with psychiatric diag-
noses and patient without (55.5 and 54.9 years, respec-
tively), the latter showed that delirium was associated
with older age (73.8 £ 15 years). Moreover, [46] reported
that COVID-19 patients with depressive or adjustment
disorders shows higher IL-6 and CRP levels which means
that inflammation associated with COVID-19 infection
plays a major role in developing depressive or adjust-
ment disorders. Also, ICU survivors and patients receiv-
ing mechanical ventilation show high rates of anxiety,
depression, and PTSD [47].
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Our study shows that COVID-19 infection is more
severe in elder patients, patients presenting with fever,
cough or dyspnea and those with tachypnea, tachycar-
dia or hypoxia. However, previous studies reported other
factors such as gender, medical co-morbidities as hyper-
tension, leukocytosis, impaired kidney and liver func-
tions [5, 48].

Reliable estimates of neurological and psychiatric
prevalence during COVID-19 patients’ hospitalization
are important for informing efforts to prevent, treat, and
identify causes of these disorders especially in light of
recent work revealing a high prevalence of neurological
and psychiatric disorders among them.

Although adverse events are not necessarily predict-
able or preventable, strategies to change or decrease
their impact on the COVID-19 patients are available. So,
screening for neurological and psychiatric disorders dur-
ing hospitalization of COVID-19 patients is mandatory
for shortening the duration of hospital stay along with
improving the outcome and post-infection quality of life.
Intervention studies are needed, as screening tools, vir-
tual support groups, family visits through video calls, and
treatment protocols adjustment.

The limitation of this study was that it took a snap-shot
view of the studied outcomes; therefore, it is difficult to
be generalized as there might be other factors affecting
the results. Second, including only a small sample size
of hospitalized patients in a tertiary health care center
to decrease risk of spread of the infection to investiga-
tor and others, limits generalization of its findings. Third,
high percentage of patients had altered mental status on
time of examination (40.9%), hindering further psychiat-
ric assessment of them.

We did not consider medications used in manage-
ment of COVID-19 patients as a confounding factor for
the underlying neurological and psychiatric manifesta-
tions due to the over crowdedness of the isolation hospi-
tals and the burn out of health care workers at that time
which hindered comprehensive data collection.

Finally, studying patients during isolation where they
are still infectious along with the affordability of the
hospital hindered the performance of some needed
investigations to confirm some of the diagnoses such as
electroencephalogram (EEG), nerve conduction velocity
(NCV), MRI brain and CSF analysis.

Conclusion

There is high evidence that prevalence of neurological
and psychiatric manifestations is high in COVID-19
hospitalized patients. Multiple sociodemographic and
medical factors affect their prevalence. Second wave
of the pandemic is associated with higher prevalence
of neurological and psychiatric disorders. So, early
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detection and treatment of such disorders improve the
quality of life of COVID-19 survivors. It is crucial to
increase awareness of the problem of psychiatric and
neurological consequences of COVID-19 infection and
to screen for COVID-19 infection in patients with neu-
rological or psychiatric disorders even without its com-
mon respiratory symptoms.
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