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ABSTRACT 

Objective: To determine the magnitude of confusion, disorientation, and encephalopathy in patients of  COVID-19. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Pak Emirates Military Hospital, Rawalpindi Pakistan, from May 2020 to Apr 2021. 
Methodology: A total of 183 confirmed cases of COVID-19 who presented to our hospital and fulfilled the inclusion criteria 
were included. A confirmed COVID -19 case was diagnosed using real-time reverse transcriptase-polymerase chain reaction 
(rRT-PCR). Patient history and examination were done to document the neurologic symptoms. Coronavirus-related 
encephalopathy and COVID-19 severity were accessed using two distinct criteria. p-value of <0.05 was considered significant. 
Results: The majority 110(60.1%) of the patients were between 46 to 70 years of age, and only 39.9% were between 20 to 45 
years of age. There were a total of 23(12.6%) severe COVID-19 patients. Among them, 60.9% of severe COVID-19 patients were 
males Among severe COVID-19 patients, 52.2% had encephalopathy (p-value =0.002), a comparable percentage had confusion 
(p-value =0.002), and 39.1% has disorientation (p-value =0.032). 
Conclusion: Neurological symptoms are more common among patients who had severe COVID-19, disease. Having 
additional knowledge about neurological symptoms would render physicians in limited resource settings, to focus on a 
mental health aspect that is usually ignored. This will make them more capable of dealing with COVID-19 patients, and thus 
providing treatment in a timely and efficient manner. 
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INTRODUCTION 

Severe acute respiratory syndrome coronavirus 
type 2 (SARS-CoV-2) has led to over 26.5 million 
confirmed infections and there have been about 
875,000 reported deaths from it globally.1 COVID-19 
manifest with flu-like symptoms and upper 
respiratory tract infections of varying severity.2 
COVID-19 can result in a multi-organ disease, with the 
involvement of the peripheral and central nervous 
systems in a few cases.3  

Cytokine storm is triggered by hypoxia and 
results in acute respiratory distress syndrome and 
multiple organ failure. Encephalopathy is illustrated 
by dysfunction of the brain and is the result of 
metabolic changes and hypoxia.4 COVID-19 patients 
who have hypoxia could have a fluctuating level of 
consciousness, which could vary from confusion to 
delirium, to coma. In neuroimaging, researchers have 

noted that sub-cortical and cortical T2/FLAIR signal 
deviations are the usual aberrations.4 Neurotropism is 
a recognized feature of several coronaviruses. It 
appears to be the fundamental mechanism in several 
cases and is represented by an elevated proportion of 
anosmia among coronavirus cases.5 The presence of 
ageusia and anosmia could aid in discerning from 
other types of encephalopathies.6 There could be 
several causes of encephalopathy: metabolic, toxic, 
anoxic ischemic, inflammatory, and sepsis. Cases           
with encephalopathy may also furthermore have 
headaches, seizures, or extrapyramidal signs. 
Encephalopathy is a usual symptom of multiple organ 
dysfunction. This happens because the body fails to 
sustain normal brain function.4 Consequently, we can 
deduce that neurological involvement can perhaps 
result in a complication of systemic disease. However, 
neurological manifestation could also be the main 
presentation. Physicians need to bear this in mind 
when assessing Covid-19 patients. In a study 
conducted in Pakistan, it was noted that 8.3% of 
COVID-19 patients had encephalopathy.7 Studies have 
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shown that there is evidence that a broad array of 
neurologic characteristics of COVID-19 infection have 
been documented, and researchers have noted that 
their severity is mounting.8-10  

Physicians working in the emergency depart-
ments need to be cognizant of this fact so that when 
such patients present to the emergency department, 
they can recognize the neurological symptoms as a 
manifestation of COVID-19 infection.5 Neurological 
symptoms are usually ignored specially in a country 
like Pakistan where mental health and its issues are 
considered at the bottom of the list. We planned this 
study to focus on and highlight the frequency of 
mental health issues like confusion, disorientation, 
and encephalopathy in COVID-19 cases. 

METHODOLOGY 

This cross-sectional study was conducted at Pak 
Emirates Military Hospital, Rawalpindi for a duration 
of six months (May 2020 to April 2021). Ethical 
approval was obtained from the institutional          
review board (IRB) vide reference number 
(A/28/EC/302/2021). After a thorough literature 
search, a sample size of 87 was calculated using a 
WHO calculator, keeping a 5% margin of error,95% 
confidence level, and a prevalence of neurological 
illness 6%.11 Sampling was done using the 
nonprobability consecutive sampling technique. A 
maximum number of available participants (183) 
during the study period were recruited.  

Inclusion Criteria: A confirmed COVID-19 case was 
defined based on the positive result of real-time 
reverse transcriptase-polymerase chain reaction (RT-
PCR) of nasopharyngeal swabs. 

Exclusion Criteria: Cases with AIDS, diabetes, chronic 
renal failure, electrolyte imbalance, hypertension, 
stroke, acute myocardial infarction, and those patients 
who were on immunosuppression therapy for any 
reason were excluded from our study as 
immunosuppressed patients tend to have discrete 
symptoms, which are rather diverse from the general 
population. 

Before enrolling all patients, we obtained their 
written consent, and the confidentiality of the patients 
was ensured at all levels. If the patient was unable to 
provide consent, then we obtained it from their next of 
kin. The research questionnaires were kept under lock 
and key, in the principal investigators' office. We 
allocated a unique identifier to each case and removed 
all identifying information from the datasheet. 

Information about patient history, clinical examination 
findings, and tests were noted. A postgraduate, 
fellowship-trained neurologist reviewed and 
confirmed the findings. 

The documentation of neurologic manifestations 
and COVID-19 symptoms onset dates were facilitated 
by patient history, physical examination, and 
neuroimaging.3 Encephalopathy was recognized by 
the following criterion: (a) a doctor’s diagnosis of 
encephalopathy, (b) any record of the occurrence of 
altered mental status or reduced level of 
consciousness, (c) a positive Confusion Assessment 
Method (CAM) assessment. The Confusion 
Assessment Method (CAM) validated and commonly 
used research and clinical tool for the documentation 
of delirium encephalopathy syndrome.12 

COVID-19 related encephalopathy was 
recognized among the patients by the occurrence of 
any one or more than one of the following: (i) 
Changed level of consciousness with GCS of less than 
13; (ii) Doctor acknowledged diagnosis of 
encephalopathy, by Confusion Assessment Method 
(CAM) of assessment; (iii) Computed tomography 
(CT) scan of the brain displaying: (a) Diffuse edema 
with effacement of the Cerebrospinal fluid (CSF)-
containing spaces, or (b) Reduced cortical grey matter 
attenuation along with a loss of normal grey-white 
differentiation. 

The severity of the COVID-19 patients having 
positive RT-PCR was labeled based on the presence of 
any one or more of the following: (i) respiratory rate 
≥30/min on a clinical exam; (ii) oxygen saturation 
≤93% on pulse oximeter; (iii) PaO2/FiO2 ≤300 mmHg 
on ABG; (iv) lung lesions progressed >50% within 24–
48 hours on CT scan; (v) mechanical ventilation; (vi) 
shock: (vii) intensive care unit admission.13 

Data were entered in Microsoft excel and later 
analyzed using Statistical Package for Social Sciences 
(SPSS) 21.0. Descriptive statistics were expressed as 
mean±standard deviation (SD). The Chi-square test 
was applied for qualitative data and an independent t-
test was used for continuous variables. The p-value 
≤0.05 was considered significant. 

RESULTS 

There were a total of 183 patients in our study. 
The majority 110(60.1%) of the patients were older, 
that is, between 46 to 70 years of age, whereas 39.9% 
were between 20 to 45 years of age. There were more 
male patients 109(59.6%), versus only 74(40.4%) female 
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patients. Disorientation was noted in 40(21.9%) 
patients; the confusion was noted in 47(25.7%) 
patients, and a comparable number of patients had 
encephalopathy 47(25.7%). There were 23(12.6%) 
severe COVID-19 patients in our study. 93(50.8%) had 
a duration of hospital stay of fewer than 72 hours, and 
90(49.2%) patients had a duration of hospital stay of 

72 hours Table-I. 

Among those 47 patients who had confusion, 
17(36.2%) were between 20 to 45 years of age, and 
30(63.8%) were older, that is between 46 to 70 years 
old. More male patients 25(53.2%) were observed as 
having confusion as compared to female patients 
22(46.8%). 27(57.4%) patients developed confusion 
within 72 hours of hospital admission, whereas 
20(42.6%) patients developed confusion after 72 hours. 
Among those 47 patients who had encephalopathy, 
17(36.2%) were younger, that is between 20 to 45 years 
of age. Whereas 30(63.8%) were older, that is, were 
between 46 to 70 years of age. When we looked at 
gender and encephalopathy, we found that more male 
patients 27(57.4%) had encephalopathy, as compared 
to 20(42.6%) female patients. 28(59.6%) patients who 
had encephalopathy, had a duration of hospital stay of 
fewer than 72 hours. A much smaller percentage of 
patients, that is 40.4%, had a duration of hospital stay 
greater than 72 hours Table-II. 

Among severe COVID-19 patients. 52.2% had 
encephalopathy (p =0.002), a comparable percentage 
had confusion (p =0.002), and 39.1% has disorientation 
(p =0.032). There were 60.9% of severe COVID-19 
patients were males and 60.1% were older patients, 
that is, between 46 to 70 years of age Table-III. 

 

Table-I: Characteristics of patients with COVID-19 

Variables Categories Number (%) 

Age in years 
20 to 45 73(39.9%) 

46 to 70 110(60.1%) 

Gender 
Males 109(59.6%) 

Females 74(40.4%) 

Duration of hospital 
stay in hours 

<72 93(50.8%) 

72 90(49.2%) 

Disorientation 
Yes 40(21.9%) 

No 143(78.1%) 

Confusion 
Yes 47(25.7%) 

No 136(74.3%) 

Encephalopathy 
Yes 47(25.7%) 

No 136(74.3%) 

Severe COVID-19 
Yes 23(12.6%) 

No 160(87.4%) 
 

 

Table-II: Distribution of Characteristics of COVID-19 
Patients According to the Neurological Symptoms 

Variable Categories 
Response to Neurological 

Symptom Confusion 
p-

value 
Yes No 

Age in years 
20 to 45 17(9.3%) 56(30.6%) 

0.54 
46 to 70 30(16.4%) 80(43.7%) 

Gender 
Males 25(13.6%) 84(45.9%) 

0.30 
Females 22(12.0%) 52(28.5%) 

Duration of 
hospital stay in 
hours 

<72 27(14.7%) 66(36.2%) 
0.29 

72 20(10.9%) 70(38.2%) 

Variable Categories 

Response to Neurological 
Symptom Disorientation 

p-
value 

Yes No 

Age in years 
20 to 45 14(7.7%) 59(32.2%) 

0.47 
46 to 70 26(14.2%) 84(45.9%) 

Gender 
Males 23(12.5%) 86(47.1%) 

0.76 
Females 17(9.3%) 57(31.1%) 

Duration of 
hospital stay in 
hours 

<72 22(12.0%) 71(38.8%) 
0.55 

72 18(9.8%) 72(39.4%) 

Variable Categories 
Response to Neurological 
Symptom Encephalopathy 

p-
value 

Yes No 

Age in years 
20 to 45 17(9.3%) 56(30.6%) 

0.54 
46 to 70 30(16.4%) 80(43.7%) 

Gender 
Males 27(14.3%) 84(45.6%) 

0.73 
Females 20(10.8%) 54(29.3%) 

Duration of 
hospital stay in 
hours 

<72 28(15.3%) 65(35.5%) 
0.16 

72 19(10.3%) 71(38.8%) 

 

Table-III: Characteristics of Covid-19 Patients According to 
Severity. 

Variables Categories 
Severe COVID–19 

p-
value 

Yes 
n(%) 

No 
n(%) 

Age in years 
20 - 45 9(39.1%) 64(40%) 

0.93 
46 - 70 14(60.9%) 96(60%) 

Gender 
Males 14(60.9%) 95(59.4%) 

0.89 
Females 9(39.1%) 65(40.6%) 

Disorientation 
Yes 9(39.1%) 31(19.4%) 

0.032 
No 14(60.9%) 129(80.6%) 

Confusion 
Yes 12(52.2%) 35(21.9%) 

0.002 
No 11(47.8%) 125(78.1%) 

Encephalopathy 
Yes 12(52.2%) 35(21.9%) 

0.002 
No 11(47.8%) 125(78.1%) 

*Statistically significant at a p-value of 0.05 

 

DISCUSSION 

In our study 25.7% of the patients had 
encephalopathy. The majority of the patients (59.6%) 
were males, and 12.6% of the patients had severe 
COVID-19, disease. 63.8% of patients were older and 
50.8% of patients had less than 72 hours of hospital 
admission when encephalopathy was noted. Chen et 
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al.,14 assessed the clinical data of patients who had 
recovered (n=161) and those who had died (n=113) 
due to COVID‐19 and noted that change in 
consciousness was more usual among those patients 
who died (22% versus 1%). This was comparable to 
our study, where neurological symptoms were more 
often seen among severe COVID-19 patients. The 
researchers also found that sepsis, acute respiratory 
distress syndrome (ARDS), acute myocardial injury, 
and electrolyte abnormalities, contributed to 
encephalopathy due to hypoxic and metabolic 
reasons.14 In a study by Yin et al.,15 it was shown that 
among 106 cases with neurological diseases there were 
17 patients whose sensorium was altered. This was 
more frequently seen in critically and severely ill 
patients, and not so much among those with moderate 
to mild disease (13 out of 17 versus 4 out of 17 
respectively).15 These results are corroborated by the 
results from our study. Research conducted in China 
showed that among the 214 patients, there were 
16(7.5%) patients who had suffered from impaired 
consciousness. Thirteen out of these sixteen patients 
were severe COVID-19 cases. The researchers found 
that patients who had a central nervous system (CNS) 
associated symptoms, also had thrombocytopenia, 
lymphopenia, and raised blood urea nitrogen levels. 
Chest abnormalities were usual among cases who had 
experienced CNS involvement.16 

In the literature, it was found that when cases 
with severe and non-severe infection were compared, 
it was found that cases with severe infection were 
older. Even in our study 60.9% of the severe COVID-
19 were older, that is, in the 46 to70 year range.  In 
another study, it was noted that cases with severe 
infection had developed neurologic manifestations 
more often.16 A high proportion of neurologic 
manifestations occurred early on in the disease period  
(the median time of hospital admission was about 1 to 
2 days).16 These results are comparable to our study, 
where neurologic manifestations occurred more in 
patients within 72 hours of hospital admission. Imao et 
al., found that few patients presented to the hospital 
with only neurologic symptoms as their presenting 
complaints. They had no typical symptoms such as 
cough, fever, diarrhea, or anorexia.16 Hence, there is 
evidence to support the fact that as clinicians we need 
to pay close attention to patients’ neurologic 
symptoms, chiefly those patients who are suffering 
from severe infection.16 Furthermore, through the 
pandemic period of COVID-19, when observing 
patients with such neurologic symptoms, doctors must 

think of SARS-CoV-2 infection as a differential 
diagnosis. This should be done to avoid misdiagnosis 
or tardy diagnosis and hence avoid the prevention of 
disease transmission.16 

In the literature, it was found that angiotensin-
converting enzyme 2 (ACE 2) was recognized as the 
functional receptor for the coronavirus. This is present 
in several human organs, involving the nervous 
system.17 The distribution and expression of ACE 2 
remind us that the coronavirus might trigger some 
neurologic symptoms through indirect or direct 
mechanisms. There is evidence from the results of an 
autopsy conducted on COVID-19 patients that showed 
that the brain tissue was edematous and hyperemic 
and some of the neurons had degenerated.16 Studies 
have documented that neurological injury has been 
established among patients of COVID-19 infection. 
Scientists have detected coronavirus nucleic acid was 
present in the cerebrospinal fluid of those cases and 
also was noted on autopsy in their brain tissue.18-19 

Another research study validates that doctors 
should include in their differential diagnosis of 
delirium and confusion, the infection with the 
coronavirus, particularly among older adults.20 The 
elderly population is of special concern irrespective of 
whether they have other symptoms of coronavirus 
infection or not.20 This is imperative to prevent 
misdiagnoses of the patient and to better recognize 
severe cases of coronavirus infection to be at a higher 
risk for death and poor outcomes.20 Additionally, 
research supports an urgent revision in Center for 
Disease Control (CDC) guidelines on the suggested 
profile of symptoms for coronavirus, and to include 
delirium as a significant coronavirus–related 
manifestation. Present CDC guidelines catalog newly 
found confusion among COVID-19 patients as an 
emergency warning sign.20-22  

CONCLUSION 

We noted that neurological symptoms were 
statistically significantly more common among patients who 
had severe COVID-19, disease. Overall, the frequency of 
these symptoms was higher among severe coronavirus 
patients. Particularly among those COVID-19 patients, who 
were older and had less than 72 hours of hospital admission. 
Developing countries do not have that many resources to 
invest in health care. This makes it important to find other 
COVID-19 symptoms that may play a role as a marker of 
coronavirus infection, at least among severe Covid-19 
patients to save lives. Having additional knowledge about 
neurological symptoms would render physicians more 
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capable of diagnosing COVID-19 urgently, and thus 
providing treatment promptly. 
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