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Abstract 

In the current COVID-19 pandemic, co-morbid metabolic syndromes are identified as important 

risk factors. The presence of metabolic syndrome not only increases mortality rate and 

probability of hospitalization but is also predicted to have a long-term impact on cognition. A 

decline in cognitive functioning and functional abilities can be seen in the COVID-19 survivors 

and it became accelerated by metabolic syndromes that include hypertension, diabetes mellitus, 

low HDL cholesterol, abdominal obesity, etc. In the present study, it was aimed to explore the 

cognitive status in COVID-19 survivors with and without metabolic syndrome. For this purpose, 

total 36 COVID-19 survivors participated who were divided into two groups, one with existing 

metabolic syndrome and the other without any significant co-morbidities. Mini-Mental State 

Examination (MMSE) and Brief Cognitive Rating Scale (BCRS) were administered to assess the 

cognitive status of the participants. Results suggest a significant difference between the groups 

in the domains of concentration and memory along with functioning and self-care. 
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Abbreviations: MMSE: Mini-Mental State Examination; BCRS: Brief Cognitive Rating Scale; MCI: mild cognitive 

impairment 

 

 

Introduction 

Coronavirus outbreak has become a public health concern and a global threat. Pandemic situation due to the spread of 

the COVID-19 virus interrupted the physical, emotional, and social functioning of every individual [1, 2]. 

Epidemiological studies suggest that the risk of fatality due to the spread of the COVID-19 infection is associated with 

the rate for the presence of co-morbidity, along with increased age [3]. In co-morbid medical conditions, patients with 

cardiovascular, chronic respiratory diseases and metabolic syndromes are at the highest risk in terms of getting 

infected, presenting severity and even being fatal [4–6]. Metabolic syndrome that includes hypertension, diabetes, 

obesity, and LDL cholesterol is indicative of the increased risk of cardiovascular problems and increase the proneness 
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of being severely affected by coronavirus infections. It has been said that obesity and other cardio-metabolic symptoms 

have an adverse impact in the long-term, and it escalates the inflammatory pulmonary infections resulted in COVID-

19 conditions [7]. Metabolic syndrome also predicts cognitive impairment as it is evident in obesity, hypertension, 

and type-2 diabetes [8]. These conditions could enhance the chances of vascular dementia and Alzheimer’s disease. 

Chronic metabolic syndromes also lead to mild cognitive impairment (MCI), and in the long-term turn into dementia 

and worsen the quality of life. Diabetes, in particular, has been interrelated with poor cognitive function and suggested 

as a pathogenetic mechanism of impaired cognitive functioning [9–11]. In diabetes, insulin resistance resulting in 

cognitive impairment, causes severe damage to memory functioning. In the case of cholesterol imbalance, high HDL 

cholesterol level maintains and protects hippocampal atrophy, improves the synaptic growth and regeneration, and 

also prevents inflammation, whereas low HDL indicates disturbed memory functions. 

In COVID-19 symptoms manifestations, inflammatory cytokines, and C-reactive protein (CRP) have a significant 

role, and inflammatory activation decreases cognitive functioning, also involved in pathological process of 

development of MCI [12]. Neuropsychological findings suggest that, COVID-19 patients might have an impairment 

in the domains of attention, memory, executive functioning, visuo-spatial processing, psychomotor functions, and 

information processing. Metabolic syndromes and systematic inflammatory response together cause changes in 

cerebral glucose metabolism and peri-infectious encephalopathy which is associated with the neuropsychological 

sequalae in COVID patients [13]. These background findings suggest that the presence of metabolic syndromes 

significantly increases the vulnerability to cognitive impairment when infected by coronavirus. The present study is 

aimed to explore the cognitive status, including memory domains of COVID-19 survivors with metabolic syndrome. 

Materials and Methods 

Participants 

In the present study, total 36 individuals of both sexes were selected with purposive sampling method. They were 

equally divided into two groups, i.e., COVID-19 survivors with metabolic syndrome (Group A) and without metabolic 

syndrome (Group B). The age range of the sample was between 18–60 years; and mild to severe level of infection was 

considered to include in the study. Individuals with existing psychological and neurological disorders were excluded 

from the sample. Ethical consideration was maintained, and informed consent was taken from each participant prior 

to the data collection. 

Tools used 

• Socio-demographic datasheet: Tailor-made socio-demographic and clinical datasheet was prepared prior to 

the data collection, and it was given to each participant to collect information regarding age, sex, education, 

COVID-19 infection and severity, and presence of any other medical condition. 

 

• Mini-Mental State Examination: The Mini-Mental State Examination (MMSE) was used to screen the 

presence of cognitive impairment among participants [14]. 

 

• Brief Cognitive Rating Scale: The Brief Cognitive Rating Scale (BCRS) was used to assess functional and 

cognitive abilities. The BCRS includes ratings of a number of domains objectively that include different 

cognitive functions. On this scale, higher scores indicate higher cognitive impairment [15]. 

Statistical analysis 

In the present study, data were analysed by descriptive statistics and t-test. To compare the data between the groups, 

a small sample independent t-test was used. Equal variances between the two means were considered as t-test assumes 

the equal variances and checked by Levene’s test of equality of variances. For data analysis, IBM SPSS version 17 

was used in this study. 
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Results 

Variables 
Group A (n = 18) 

 (Mean ± SD) 

Group B (n = 18) 

(Mean ± SD) 

Age  52.58 ± 10.85 30.27 ± 11.50 

                                                                                                                      Number (Percentage) 

Gender 

  

  

Male 8 (44.44%) 7 (38.88%) 

Female 10 (55.55%) 11(61.11%) 

Severity of COVID infection 

  

  

  

Moderate 5 (27.77%) 7 (38.88%) 

Moderately severe 7 (38.88%) 8 (44.44%) 

Severe 6 (33.33%) 3 (16.66%) 

Metabolic syndromes (n = 18) 

  

  

  

  

  

Hypertension 6 (33.33%)   

Diabetes mellitus 3 (16.67%)   

Abdominal obesity 2 (11.11%)   

Low HDL cholesterol 2 (11.11%)   

Diabetes + hypertension 6 (33.33%)   
Table 1: Socio-demographic and clinical details of the sample. 

Measures Sub-domains 
Group A (n= 18) 

(Mean ± SD) 

Group B (n= 18) 

(Mean ± SD) 
t-value p-value 

Mini-Mental State Examination (MMSE) 24.05 ± 2.41 25.55 ± 2.12 -2.03* 0.05 

Brief Cognitive Rating 

Scale (BCRS) 

Concentration 2.25 ± 0.85 1.22 ± 0.64 4.15** < 0.001 

Recent memory 2.10 ± 0.91 1.27 ± 0.57 3.28** 0.002 

Past memory 1.65 ± 0.75 1.27 ± 0.57 1.71 0.09 

Orientation 1.15 ± 0.36 1 ± 0.0 1.73 0.09 

Functioning and self-

care 
2 ± 1.02 1.16 ± 0.38 3.24** 0.002 

Table 2: Comparison of cognitive functioning between COVID-19 survivors with metabolic syndrome (Group A) and without metabolic syndrome 

(Group B). #Higher scores in MMSE indicate better cognitive functioning and higher scores in BCRS indicate lower cognitive functioning. *p-value 

< 0.05; **p-value < 0.01 using t-test for group comparison. SD: standard deviation. 

Discussion 

In the present study, to understand the cognitive status after COVID infection, individuals infected with the COVID-

19 virus were included. Further comparisons were made between the COVID survivors with and without presence of 

metabolic syndrome. The table showed that the mean age of the Group A i.e., COVID survivors with metabolic 

syndrome is higher than those without any presence of metabolic syndrome, which suggests that, the presence of 

metabolic syndrome in COVID-19 survivors is more prevalent in higher age group (Table 1). It has been seen that the 

presence of co-morbidity with metabolic disorders is more prevalent in the age range of 42–55 years [16]. Severity 

wise distribution was almost similar in both the groups, number of severely infected individuals is found to be slightly 

higher in Group A. It has been found in the Group A that there were five subtypes of metabolic syndrome that were 

present in the current sample i.e., hypertension (6), diabetes (3), low HDL cholesterol (2), obesity (2), and diabetes + 

hypertension (6) conditions. 

Cognitive status was assessed by MMSE and BCRS, where overall findings suggest that the COVID survivors with 

metabolic syndrome (Group A) showed poor cognitive functioning when compared with the survivors without any 

metabolic syndrome (Group B). Findings also suggest that a significant difference in MMSE has been found between 

the two groups (t-value -2.03; p-value 0.05) and it indicates better cognitive status among individuals without 

metabolic syndromes (Group B) (Table 2). In BCRS, a significant difference has been found in the sub-domains of 
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concentration (t-value 4.15; p-value 0.000), recent memory (t-value 3.28; p-value 0.002), functioning and self-care (t-

value 3.24; p-value 0.002) in both the levels of critical values. Results suggest that the presence of metabolic 

syndromes in COVID survivors had detrimental effect on global cognitive functioning and difficulties in sustaining 

attention along with short-term memory functioning. 

Previous research findings also showed that memory functioning is most affected in metabolic syndrome. Metabolic 

effects such as hyperglycemia, hyperinsulinaemia, biogenic dysfunction and inflammation have direct impact upon 

hippocampal circuit which is associated with memory functioning [8, 17]. Glucose deregulation causes cerebral 

atrophy and hormonal changes which leads to altered signal transduction and decreasing the concentration capacity 

among COVID-19 survivors. Vasoconstriction related to hypertension and inflammation leads to impairment in 

attention, concentration and information processing. COVID-19 virus adversely affects olfactory and gustatory 

functions which increase neocortical dysfunction which leads to dysfunction in sensory perception, generation and 

motor co-ordination and spatial reasoning [18]. The present study clearly shows the significant difficulty in recent 

memory across the metabolic conditions in COVID survivors. 

It is already established that the cognitive decline is associated with the inflammatory process in COVID-19 patients. 

Patients with co-morbid metabolic syndromes might have more inflammation and it could affect the frontal lobe 

functioning i.e., sustained attention, memory, and executive functioning [19]. Recent researches were also trying to 

predict the long-term impact of COVID-19 virus in neurocognitive and psychological functioning of the individuals 

[20]. Changes in nature of the virus and level of infection may make the condition more complicated. The current 

study indicates the difficulties in cognitive functioning, which needs to be properly identified and managed, before it 

becomes more complicated [21]. 

The small sample size could be a limitation of the study. However, considering the study aimed to explore the acute 

impact of COVID infection on cognitive functions and if it was more evident in individuals with co-morbid metabolic 

syndrome conditions, it was a bit difficult to work with a large sample within the available time-span. Moreover, 

waiting for consent for long could have resulted in waning of the impact of COVID infection on cognitive functions 

which we intended to measure. Many individuals who were in phase of recovery were hesitant and declined to give 

consent for the study, as it was a crisis moment for them. The study gives a prospect of studying COVID infected 

individuals, in a larger sample on similar lines to see the long-term impact of COVID infection on cognitive 

functioning. 

Conclusion 

Changes in cognitive functioning are prominent among survivors of COVID-19 infection due to cytokine storm and 

inflammation. Presence of metabolic disorders increase the risk of severity and mortality of COVID-19 condition 

along with deteriorated cognitive functioning. Findings of the present study indicated overall poor cognitive 

functioning in COVID 19 survivors with metabolic syndrome, especially in the domain of memory. Long-term follow-

up is suggested to identify further deterioration and early intervention should be planned focusing on cognition, 

emotion, and functional abilities. 
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