
 

  International Journal of 

INTELLIGENT SYSTEMS AND APPLICATIONS IN 

ENGINEERING 
ISSN:2147-67992147-6799                                       www.ijisae.org Original Research Paper 

 

International Journal of Intelligent Systems and Applications in Engineering IJISAE, 2023, 11(3s), 129–143 |  129 

A Survey on Covid-19 & Its Impacts 

 

1A. R. Venkataramanan, 2K.V. Kanimozhi, 3Dr. K. Valarmathia, 4M. Therasa, 5Dr. S. Hemalatha, 6Dr. M. 

Thangamani and 7Dr. Kamal Gulati 

 

Submitted: 01/11/2022               Accepted: 02/02/2023 

Abstract: In this survey paper, we have gathered nearly 30 papers to helps us in the identification of the new corona virus variant and the 

impact it has had. The global community has been traumatized by the Corona virus disease epidemic that originated in the end of the year 

2019 that spread from China. The epidemic has overloaded advanced health care teams all around the world. WHO is actively looking 

into and reacting to this epidemic. The current statistical increase in the number of patients has prompted the use of AI approaches to 

foresee the probable result of a COVID affected patient that will benefit the heath care teams to make a decision on the manner of 

treatment to be administered. The intention is to find out whether machine learning-based algorithms can accurately compute whether or 

not Covid-19 recovery is achievable. We have analyzed papers that looked into the prediction of the new corona virus in suspected ill-

patients, subject of vaccine acceptability, misuse of vaccine, effects of fake news among the community and repercussions that resulted in 

the usage of social media. This survey has assisted us in gathering a wide range of research information regarding Covid-19, its effects, 

and some of the treatment approaches proposed by other authors. 
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1. Introduction 

This survey takes a look at the various reports that were 

presented as a solution to the corona virus disease that 

decimated the worldwide community. The corona virus 

spread that set about from Wuhan, China has 

overburdened the ultra-modern health care systems all 

across the globe.  The WHO is closely monitoring and 

responding to the outbreak. The objective of all these 

studies are to see if machine learning-based systems can 

predict whether or not Covid-19 recovery will be 

successful. 

A survey of 30 journal papers were reviewed around the 

topic of Covid-19,  its diagnosis, treatments measures and 

the effects it has caused. In order to detect covid in a 

potentially infected patient, a variety of diagnostic 

procedures were used. The RT-PCR test and a Chest CT 

scan were two of the diagnostic procedures utilised by 

health care personnels to detect covid. Several articles 

cited the use of the following: neutrophil-lymphocyte 

ratio, platelet-to-lymphocyte ratio, and the c-reactive 

protein to albumin ratio. Some publications looked into 

the consequences of Covid-19 on the general public, such 

as the shift to internet shopping, the distress experienced 

by low-wage workers, and so on. 

2. Related Works 

The article[21] looked into determining how the 

knowledge workers scheduled their time through a 

normal working day. The authors studied the findings 

from a survey at different phases of the pandemic wave 

i.e., one survey in the pre-pandemic and the other during 

the post-pandemic wave. This was done at different times 

to make sure the longitudinal data analyzed from the 203 

participants covering the workdays alone were valid. 

They also concluded that the DRM(Daily Reconstruction 

Method) was able to accurately apprehend the difference 

in their work behaviour. It is also noted that the workers 

have experienced a comparatively lesser time in 

commuting. Additionally, a rise in the time spent on work 
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and/or personal responsibilities were seen. Some of the 

effects during the epidemic time were miscellaneous 

among workers designated with different roles and varied 

based on the large/small size of the firms. 

The authors were keen on linking Work From Home 

(WFH) with technology that can aid the workers in 

finding themselves a work-life balance. This was called 

about because WFH appeared to pose a conflict between 

work and the employee's personal life. The authors 

mentioned that the ‘Rudnicka et al. (2020)’ report had 

suggested several manageable approaches that will help 

use technology to create a barrier in this collision by 

sculpting some necessary boundaries. This ‘sculpting of 

boundaries’ can be accomplished by either using 

planning tools or real-time assistants. Thus, the authors 

conclude by stating that using technology with barriers in 

work and personal life could help in completing multiple 

tasks with efficiency. 

The meta-analysis in the article[22] focused on 

evaluating the potency of the neutrophil-lymphocyte ratio 

to scale out the severity of the Corona virus Disease. The 

authors were able to conclude the value of the NLR was 

able to predict Covid-19 severity. In turn, for patients 

who were found to have high severity; the NLR could 

help guide in the decision-making process clinically. 

According to the article, a persistent reduction in the 

peripheral blood lymphocyte count could show a 

substantial Covid-19 effect on the patient. Although the 

NLR marker has a higher specificity than the WBC 

count, it cannot be used to identify severity in the infant 

stage. 

Some drawbacks of the NLR pointed out was that the 

generalizability of the outcomes have been limited since 

most of the studies were observed from china; Given that 

the virus can have various impacts on various 

environmental/genetic factors, more research is needed to 

validate the results of their approaches. 

The paper[23] focused on looking into the usefulness of 

the c-reactive protein to the alb ratio to classify the 

severity of affected victims. The authors' examined and 

categorized affected victims with severe corona virus into 

stable and progressive groups as shown in fig.2.1. based 

on how their sickness developed (severe ill-health or 

unexpected demise). It is observed that NLR, PLR, 

CRP/Alb and SII were high in patients of the progressive 

disease group than in the other. 

It was discovered that patients with an increased 

CRP/Alb ratio experience a significant clinical decline. 

This ratio is closely linked to the rate of hospital 

mortality, ICU admission and the duration of stay in the 

hospital. The authors’ thus stated that the information 

obtained from the CRP/Alb ratio helps the doctors in 

identifying the risk classification early on for taking the 

right decisions clinically. 

 

 

Fig. 2.1. Flow chart depicting the population study 
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In article[24], it is suggested that the initiative taken by 

the health care workers to either get vaccinated or not had 

an influence on the general public’s decision on the 

corona virus vaccine acceptability in Ghana. Authors 

have conducted descriptive, bivariate and multivariate 

analyses that produced a result with a value of 39.3% of 

the health care workers who planned on getting 

vaccinated against Covid-19. Some of the main causes as 

to why the health care workers have turned down the 

vaccines is the unfavorable ramifications of the vaccine, 

concern regarding safety of taking the vaccines and fear 

concerning the contraction of corona virus after taking 

the vaccine. This cross-sectional survey used a 

convenient technique by implementing a Google form 

questionnaire and a snowballing technique by motivating 

fellow medical employees to forward the survey-analysis 

link. Survey presented that 60.7% where not for the 

acceptance of taking the vaccine. Certain factors that 

were connected to the acceptance of the vaccine are the 

sex, kind of health care worker, family members who had 

previously contracted the virus and the reliance in the 

steps issued by the head authorities. 

It was noted that male health care workers preferred to 

take the vaccine when compared to nurses/midwives. On 

the other hand, medical doctors were less likely to take 

the vaccine in comparison to the nurses. Some of the 

drawbacks linked to the survey were: the results were 

obtained only from the health care workers of Ghana, 

many submissions from one participant and no data were 

obtained from health care workers that have no internet 

access. The authors conclude by stating that the 

acceptability of the Covid-19 vaccine is dependent on 

sociodemographic variables, trust in the government's 

moves, and Covid-19 experience. 

In the paper[25] it was seen that Patients with varying 

degrees of illness commonly experience ailments like 

fever, dry tussis, sore throat, difficulty breathing, and 

weariness. It is important to spot the possibly suspected 

cases and isolate them from the patients that have 

contracted Covid-19. To determine whether a suspected 

patient is infected with Covid-19 or not, a diagnosis 

would be beneficial. The diagnosis can be checked with 

an RT-PCR or a chest CT. A Start-up worked on paper-

based tests that will help detect Covid-19 early on and 

they aim at providing the results within 30 minutes. 

RNA vaccines are an alternative for vaccines; since 

vaccines take a much longer time to come up with. RNA 

vaccines make the host cells bring about multiple copies 

of the encoded proteins that help build a much stronger 

immune response. Antipyretic medication is also given to 

the patients. Because the virus targets the lungs, a nasal 

catheter is required due to the higher risk of hypoxia. 

Boosting immunity, washing hands regularly with soap, 

and maintaining social distance are some of the strategies 

to protect oneself from the virus, according to 

the authors. 

The article[26] looked at how ever since the lockdown 

became prevalent, many services and factories were put 

at a pause. People prefer online shopping over offline 

shopping because of the risk that is at play here. This 

paper seeks to explore factors of e-shopping during the 

epidemic and to identify the products that are preferred 

by consumers online. This will help in the understanding 

of consumer behavior, which will benefit online shopping 

service companies in strategizing their market. 

Customers like a long time period for 

returns, reasonable/affordable product prices, and no-

contact delivery. This paper's methodology is referred to 

be descriptive. Retailers must look into selling essential 

products to the consumers rather than products of less 

requirement. The constrained movement pattern of the 

lockdown, the ease of purchasing in the comfort of our 

own home and the time-saving factor has contributed to 

the online shopping attribute of consumers during the 

Covid-19 pandemic. 

The ramifications of corona virus in the livelihood of 

low-income households is investigated in the report[27]. 

It also searches for evidence of outward signs of the 

epidemic's number of casualties, including access to 

essential services and government assistance 

programmes, as well as borrower households' coping 

strategies. The distress signs are visible as workplaces 

steadily grow more productive, While urban households 

continue to plummet behind, reduced consumption of 

necessary commodities is frequent. The paper presents 

the coping strategies as the increased reliance on informal 

borrowings. It is concluded that households continue to 

experience significant discomfort as a result of lower 

incomes. With low resources, welfare transfers play a 

critical role in assisting these families. Those in need, 

however, are excluded at various phases of welfare 

distribution, as proven by several polls. 

The intention of the journal[28] is to observe how fake 

news and myths affected the emergent Covid-19 

epidemic. The study's findings include a number of the 

concept's negative repercussions. This could include 

trivial repercussions like the propagation of misleading 

information to more serious consequences like the misuse 

of medications to treat the sickness. The article also 

addresses the various incentives for the transmission of 

false information, which, among other things, are 

primarily motivated by financial gain through digital 

marketing. 
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In general, previous discussions on false news and its 

consequences suggest that there are various implications. 

Fake news not only makes a lot of money by being 

shared across multiple media channels. However, it can 

also have a detrimental impact. 

The repercussions caused by corona virus on the 

educational institutions was explored in the article[29]. 

The content was gathered using a poll that was completed 

by fifty professors and pupils. The findings found a 

detrimental effect on the educational system, such as a 

deficit in human resources, funding in building virtual 

classrooms, & leveraging technology to provide data and 

information. 

As per the survey, people are experiencing serious 

academic challenges and are searching for innovative 

ways to understand. Top officials should recognise the 

depth of such situations and take proper measures to 

address them, that will aid in the restoration of normalcy 

and the improvement of human well-being. On the other 

hand,  Students' and lecturers' lack of technical 

understanding further hinders the system in order to 

provide education and support. The proper application of 

social distancing and sterilisation regulations would also 

bring about increased costs for the facilities. 

The intention in the journal[30] is to look at the corona 

virus research from a bibliometric viewpoint and see how 

the publication has affected bibliometric indicators. 

Bibliometrics are tools that can be used to demonstrate 

this remarkable occurrences in scholarly works. 

The current analysis demonstrates how a rare occurrence 

has a negative influence on bibliometric markers like the 

h-index and the Journal Impact Factor. Greater the degree 

of expertise, greater the potential repercussions of a 

inopportune event. The Covid-19 research study 

demonstrates the relative nature of indicators and the 

importance of context. 

The article[1] cites how Corona virus 19 was derived 

from severe acute respiratory syndrome corona virus 2, a 

respiratory ailment corona virus that was designated an 

outbreak in India in early 2020. This covers information 

about the virus's history and research based on a few 

questions generated from the virus's human-to-human 

propagation, the virus's transmission through 

asymptomatic agents and subsequently confirmed with 

victims, the disease's manifestation in families ranging 

from mild to severe, and by inflicting serious effects on 

older members of a family, COVID's influence in the 

gastrointestinal portions of the body also plays a crucial 

role in identifying its symptoms. 

The first issue is how SARS-CoV-2 is presently 

propagated in Wuhan's epicentre. Secondly, it concerns 

SARS-transmissibility CoV-2's and pathogenicity in 

tertiary and quaternary human transmission. The third 

discussion relates the significance of asymptomatic and 

pre-symptomatic viral shedding in the advancement of 

Sars-Cov-2.The next subject concerns the role of the 

fecal-oral pathway in the dissemination of Sars-Cov-

2.The fifth topic is about how to diagnose corona virus 

and what detection chemicals should be made available. 

Referring the sixth concern, It all comes down to how 

corona virus should be handled and what treatment 

modals are available. One of the problems is whether 

inactivated vaccines for Sars-Cov-2 are a realistic 

alternative. The origins of Sars-Cov-2 and corona virus is 

discussed in the eighth debate. The ninth point is why 

Sars-Cov-2 is less virulent than Sars-Cov-1. Finally, the 

authors conclude that Sars-Cov-2 can still be removed 

from humans if it is not eradicated by quarantine and 

other methods. 

The paper[10] looks into how the corona virus epidemic 

has made changes in the lives of humans.  The 

considerable impact on daily life and extensive steps are 

taken to prevent the diseases from spreading further. 

Institutions, religious and social gatherings have been put 

on lockdown for a prolonged period of time, and 

everyone has been advised to maintain a fair social 

distance of around 6 feet and have elbow-shakes when 

necessary instead of handshakes. As seen in fig.2.2. 

people had to undergo a range of stress endured from the 

beginning up until the end of covid-19 followed by its 

repercussions. Teenagers had to deal with a lot of stress 

on top of their developmental process. 

Despite this, research shows that gaming addiction and 

online addiction are on the ascent, both of which have 

negative psychological impacts. The purpose of this 

research is aimed to investigate if teenager web browsing 

habits have any alterations before and after the pandemic, 

and if so, if lockdown was the major cause for it. In this 

study, the researchers also sought to discover if there was 

a link within excessive gaming, overrated internet usage, 

and corona virus’ outcomes. 
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Fig.2.2. Types of covid-19 related questions that were posed to the patients based on gender. 

Young adults from various nations answered online 

surveys, which were then disseminated through social 

networking websites and teen forums. Surveys about the 

usage of the social platform, depression, online gaming 

and sadness, alienation, and corona virus were among the 

assessments used as depicted in fig.2.3. Adolescents have 

expanded their usage of social forums and online 

streaming, according to the findings. 

 

Fig. 2.3. A graph depicting the internet usage during the covid-19 epidemic 

Furthermore, people with high ratings on addiction to 

video games, obsessive internet usage, and social 

network use also have issues with loneliness, isolation, 

escapism, insomnia, and anxiety related to the epidemic. 

Our data show that the corona virus epidemic has a major 

impact on teenage online use and psychological state of 

one’s being, regardless of background. An emphasis is 

made on addressing disease outbreak anxiety in order to 

lessen the adverse effects of the dysfunctional techniques 

to deal with the aftermath.nML based technologies have 

played a significant role in tackling complicated 

problems, and some companies have been quick to 

embrace and tailor them in response to the Covid-19 

pandemic's obstacles. 

The goal of the article[5] is to undertake a systematic 

literature review on the role of machine learning (ML) as 

a complete and decisive technique in combating the 

Covid-19 issue in the areas of epidemiology, diagnostics, 

and progression. 

A systematic search was conducted in several databases 

using the PRISMA guidelines to recognise the possibly 

equivalent journals made accessible between December 

1st of 2019, and June 27th of 2020. The syntax for search 

in regard to corona virus was created with corona virus 
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and ML specific terms. Based on the ML techniques 

implied to predict, identify and tackle the corona virus 

issue, the research papers published were divided into 

three divisions: Computational epidemiology, Early 

detection and diagnosis, and Disease progression. 

To promptly test patients for this novel kind of 

respiratory and pulmonary disease, the paper[9] presents 

a method for automatically finding Covid-19 disease by 

evaluating medical imaging such as X-ray or MRI. They 

use several algorithms in SMLT to develop a model using 

a data set of roughly 80 chest X-rays that is publicly 

available for research purposes, These X - rays are used 

added in dataset and is used to detect COVID in the 

patient admitted and also if detected with the unique 

corona virus then we can recognize COVID 19's damage 

to the lungs of the patient. The experiment demonstrates 

the efficiency of the suggested strategy in distinguishing 

between Covid-19 illness and other lung diseases based 

on the various X-Rays given. Given the rapid spread of 

Covid-19, automated systems for illness identification are 

required. In this article, a ML strategy to detect new 

variant of the corona virus illness is suggested. 

The method to detect corona virus from x-rays is 

discussed with supervised machine learning techniques. 

This method implements supervised machine learning 

and it includes two main phases to train the dataset 

developed and implemented and they are the training and 

testing phase.The training phase is to develop a model to 

find the difference between x-rays images related to 

Covid-19 and images related to other pathogens as seen 

in fig.2.4. and the testing phase is to test the working of 

the trained dataset. 

 

 

Fig.2.4. Comparison in a graph between covid-19 and other lung illness 

To use values from medical images instead of images 

themselves to train and work with them, we consider a set 

of color layout descriptors. CLD is designed to capture 

the spatial color range distributed in an image. Then this 

color is extracted, this extraction process has 2 steps and 

they are grid-based color selection and then the discrete 

cosine transform using quantization. The  evaluation 

revealed the efficacy of the suggested technique, with 

average accuracy and recall of 0.965 in distinguishing 

between Covid-19 and other lung disorders with 

comparable symptoms. 

The paper[8] cites that among the key obstacles in the 

present corona virus pandemic are prior identification and 

detection of Covid-19, and the separation of other 

patients at the least possible cost and in the beginning 

stages of the disease. Regarding the disease's uniqueness, 

despite its widespread use in diagnostic centers, 

diagnostic approaches based on radiological imaging 

have flaws. As a result, In fig.2.5. we can observe how 

doctors and computer scientists frequently employ 

machine-learning algorithms to evaluate radiological 

pictures. 

A total of nearly one seventy articles were retrieved, and 

thirty seven articles chosen for the research based on 

inclusion and exclusion criteria to include COVID and 

exclude other diseases. 
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Fig.2.5. Flow chart to identify covid-19 using deep learning in radiology 

The review paper gives an outline of the methods used in 

the process of identification, treatment of corona virus 

using radiological techniques along with deep learning as 

shown in fig.2.6. Accordingly, the deep learning 

algorithms have an outstanding ability to provide an 

effective and precise system for the identification and 

detection techniques of corona virus, thus would result in 

a considerable improvement in specific values if used in 

processing modalities. Deep learning with regard to the 

field of corona virus, the radiological image processing 

reduces fake positivity and negatives in spotting and 

diagnosis of this illness, providing new potential that 

helps serve patients with rapid, inexpensive, and safe 

diagnostic testing. 

 

Fig.2.6. A pie chart representing the various radiological scanning techniques by using deep learning to process covid-19. 

Corona virus disease is infectious when compared to 

influenza, therefore cluster contractions are common. 

Yet, the symptoms of the condition appear to be out of 

the ordinary such as cold, fever, diarrhoea, headache, 

body pain. These outbreaks may be contained if 

individuals with symptoms were tested and their contacts 

were traced as soon as possible. Unfortunately, Covid-19 

individuals have symptoms that are alike to those 

of  common diseases as cold and fever. 

The paper[7] predicts that the sequence of symptom 

manifestation might help patients and  medical frontliners 

in distinguishing corona virus from the other lung 

disorders, but still such critical information is mostly 

inaccessible. For such as that purpose, considering use of 

Markov Process that is graded partly ordered collection 

of corona virus observation cases that is used in order to 

determine the order of detectable symptoms in the variant 

corona virus patients. Then it is next compared with the 

evolution of the symptoms in variant corona virus to 

those of other infections, such as SARS, influenza and 

MERS,(fig.2.7.) and see what differences we might find. 
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Fig.2.7. Categorizing covid-19, influenza, MERS, SARS using markov’s process 

Influenza and COVID are not the same, and our 

algorithm can predict this. According to this concept, 

influenza starts with a cough, but new variant corona 

virus, like other coronavirus-related disorders, starts in 

with fever. New variant corona virus, on the other hand, 

varies from MERS as well as SARS in the sequence with 

gastro intestinal issues. Findings of this model agree that 

the fever must be a filter to admission into facilities when 

regions begin to reopen aftermath epidemic. 

Furthermore,  the data imply that optimal clinical practise 

in Covid-19 and other disorders should include  noting 

the sequence of symptom onset. Perhaps the shift from 

local epidemic to pandemic could have been averted if 

such systematic clinical approach had been norm since 

ancient illnesses. 

The report's[6] main goal is to give modern technological 

features of AI along with other important technologies, as 

well as significance to deal with variant corona virus and 

mitigating the awful impacts. The paper opens up AI 

approaches that have evolved health care department 

significantly, AI is also made to facilitate in outlining and 

categorizing models combating variant corona virus, in 

processes (fig.2.8.) as in screening, prevention, raw 

information processing, hospitalization procedure, drug 

discovery and growing advancements, controlling the 

masses and assistance, and outbreak forecasting.

 

 

Fig.2.8. Flow chart representing the trainning of an unsupervised machine to detect covid-19 or not. 
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The study looks at the relationship between technologies 

and outbreaks, as well as the possible effects of 

technology on healthcare coverage, such as the use of 

natural language, machine learning, and deep learning 

processing tools. Data places a significant role in helping 

society in both Governmental bodies, and frontliners of 

health sector to overcome the new variant corona virus 

pandemic. It is a highlighting feature that reminiscent all 

data is imperfect and imprecise. Thus, it is necessary to 

take hold of ambiguities along with inconsistencies in the 

corona virus datasets. In recent times, not a single dataset 

is dependent in research regarding covid but, varied 

multiple datasets are considered by researchers related to 

new corona virus variant. 

The article[4] looks into the corruption risks in the corona 

virus vaccine drive. With new variant corona virus 

vaccines licensed for use among varied parts in the 

world, the amount and complexity in the allocation, 

production, and distribution in a global scale is not 

precedented in any part of the history. Thus it paves way 

to create corruption concerns, which may jeopardize 

critical public health objectives. These hazards include 

poor and fraudulent vaccines entering markets, vaccines 

missing inside preorganised networks, inconsistency 

within emergency money earmarked for vaccination 

creation and deployment, favouritism, partiality, along 

with misleading procurement systems. 

The corruption threats listed must be detected, reduced by 

respective bodies in order advance the citizenry's access 

to safe new corona virus variant vaccinations, particularly 

with the most vulnerable and marginalised populations. 

For these efforts, the UNCAC is a robust worldwide 

foundation. During the pandemic, vaccines were made 

illegitimately available for large sums of money, given to 

specific people based on biases, and had other 

consequences such as fake vaccinations, illegal business 

on public property, and a high demand for vaccines when 

they were needed because they were all swept by some 

private groups at a stretch. This must be prevented by 

ensuring effective vaccine deployment without waste or 

release to a nepotistic group by placing vaccine 

distribution in the hands of the national or state 

government. 

The authors in the study[3] are inspecting corona virus 

CT images using a clustering method. When it comes to 

diagnosis, COVID - 19 is the successor of pneumonia. As 

a result, researchers are attempting to address numerous 

variables that may aid in the identification of severe 

pneumonia. Image segmentation is a procedure to 

perform image processing by analysing and categorizing 

applications. As a result, the desired end result (as seen in 

fig.2.9.) is aimed at creating an image segmentation 

strategy for corona virus utilising CT images. Image 

segmentation method is used to enhance the density 

peaks clustering (DPC) distribution with the GEV 

distribution. DPC is speedier and produces more stable 

results than other clustering methods. However, without 

visualisation, determining the ideal number of clustering 

centres is challenging. 

 

 

Fig.2.9. Flowchart indication the segmentation process of the acquired CT image. 
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Thus the ideal number of cluster centres is necessary for 

improved analysis and performance, and GEV is 

employed to find the appropriate threshold value for 

spotting the best set of centres, resulting in an 

improvement in the segmentation stage. Among twelve 

corona virus CT scans, the suggested model is used. It 

was also compared to classic k-means and DPC 

algorithms, this outperformed them on numerous metrics, 

including PSNR, SSIM, and Entropy. 

The authors in the study[2] focus on the rising worldwide 

issue: the continuous outbreak of coronavirus illness 

(Covid-19) and its variations. Sars-cov-2, a newly found 

coronavirus, is sweeping the globe among different age 

groups like shown in fig.2.10. The amount of people with 

illness arising in a day in China has been reduced, thanks 

in significant portion to restriction measures, although it 

has already become a worldwide epidemic. Massive 

outbreaks in Italy, Iran, South Korea and others are the 

cause of an increase in cases worldwide, resulting in 

many modifications of the variation itself, triggering 

waves of dissemination all over the world. 

 

Fig.2.10. The spread of covid-19 virus across different age groups. 

The article[11] claims to be beneficial in investigating 

Corona virus by achieving a range of 95-99% in the F-

measure. Three forecasting methods are used here are: 

PA, ARIMA model, and LSTM.  These had been put to 

action in order to test the results over a span of 7 days - 

the recovery and death count due to Covid-19. The 

predicted results had an accuracy rate of 94.80% in 

Australia and 88.43% in Jordan. 

Deep-learning methods allow computational models with 

several processing layers to learn data representation over 

numerous abstraction levels using deep-learning 

techniques. They have great accuracy rates and, in some 

cases, can enhance human output. The following two 

categories were focused in this paper, 

1) CT Scan Diagnosis Using Deep Learning, 

2) Covid-19 Infection Prediction Using ML Techniques 

Diagnostic model based on VGG16 as shown in fig.2.11. 

was developed to discern if a patient had corona virus or 

not using X-ray images of the chest. Using an enhanced 

dataset, the model was able to detect Covid-19 quickly 

and reliably, with an F-measure of 99%.

 

Fig.2.11. Diagnostic model analysing the medical data of a healthy and infected person to identify if they are covid positive 

or not. 
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The research[12] compares several machine learning 

classification methods for processing patient data and 

determines which is the most accurate approach for 

forecasting correct recovery possibilities. The input 

data and the precondition of the Covid-19 patient are 

compared to the past dataset. The data from the dataset 

is analyzed in order to extract meaningful information 

from it and to make a decision based on the results. 

This is where the data gets cleaned, transformed, and 

modeled. 

The data that has been analyzed is then trained and 

tested. Test data is used to evaluate the performance of 

the algorithm you're using to train the machine, such as 

its accuracy or efficiency. These data are then used to 

anticipate the model's greatest accuracy outcomes 

using different machine learning classification 

techniques. After preprocessing the data and 

analyzing the columns to determine the dependent and 

independent variables, various ML algorithms are 

implemented for uncovering patterns and for obtaining 

most accurate results. 

The aim of the study[13] was for creating and 

comparing the prognosis identifying ML models 

according to the non-invasive clinical, invasive 

laboratory and demographic raw information collected 

and obtained on the day of admission into hospitals for 

patients, two of which were using each of these groups 

and one using both. 

Invasive, noninvasive, and both groups were used to 

compare three SVM models. Findings demonstrated 

that non-invasive characteristics would be able to 

predict mortality in a comparable way as shown in 

fig.2.12. to invasive features and on par with the joint 

model. 

 

Fig.2.12. A block diagram representing the usage of SVM models to predict the mortality rate. 

Noninvasive models that predict early death can help 

us figure out where and when to act. These models, 

when combined with cutting-edge technology like 

wireless wearable devices, can provide strong 

frameworks for a variety of medical assignments 

including patient triage. 

The study[14] trains the ML models to investigate 

survival rates with respect to the person suffering from 

corona virus (or is suspected to have contracted the 

virus). It breaks down who’s most likely to survive 

than die. They use historical data to train this 

algorithm, which includes health background, data on 

demographics, and corona virus linked information. 

The study also claims that the suggested technique can 

accurately predict patients that are exposed to higher 

danger in the four clinical stages, allowing for better 

hospital capacity planning and prompt treatment. It 

uses a characteristics vector with data gathered from a 

directory that comprises data for 4,700,464 

verified/potential corona virus cases to train our neural 

networks. Information on comorbidities, data on the 

demographics, and raw information about the corona 

virus episode are among the 21 items. 

The study demonstrated that the development of our 

neural networks could cope and complete the 

extremely difficult task of discovering and selecting 

the best estimator being part of the general hypothesis 

testing approach. Using methods such as the ensemble 

and classical machine learning algorithms, the 

study[15] has sorted the clinical reports into four 

separate classes. Feature engineering was carried out 

using the Bag of words (BOW), the term 

frequency/inverse document frequency (TF/IDF), and 

report length. These features were included to both 

traditional and ensemble machine learning classifiers 

as seen in fig.2.13. By achieving 96.2 percent testing 

accuracy, Multinomial Nave Bayes and logistic 
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regression outperformed the other ML methods. 

Recurrent neural networks may be utilized in the future 

to improve accuracy. 

 

Fig.2.13. A representation of the process of feeding patient’s data into the database. 

They used 212 clinical reports that were classified into 

four groups: SARS, COVID, ARDS, and both 

(COVID, ARDS). Machine learning algorithms are 

used to classify the clinical data into four groups. 

Following the classification process, it was determined 

that logistic regression and the multinomial Nave 

Bayesian classifier gave good results., with a precision 

of 94%, a recall of 96%, an f1 score of 95%, and an 

accuracy of 96.2 %. 

The study[16] constructed a Machine Learning model 

based on the records of 51,831 people who were tested. 

This model makes a claim to be able to predict the 

coronavirus disease results accurately. In simple terms, 

this model identifies COVID-19 using simple 

characteristics that may be obtained by asking 

fundamental questions like sex, age, and possible 

interaction with an infected individual, among other 

things. This model can be utilized especially when the 

testing resources are very limited. 

To generate and create predictions, a gradient-boosting 

model of machine learning was created utilising 

decision-tree base-learners20. Gradient boosting is 

widely recognised as the cutting-edge technique for 

predicting tabular data21, and it is used by many 

successful machine learning systems. 

The study[17] mainly looks into distributed 

architectures and parallel computing- different types of 

clouds, grids and clusters, grids which help to execute 

tasks with a high degree of parallelism and at a high 

throughput as shown in fig.2.14. to tackle the spread of 

COVID-19. 

High throughput approaches are required to process 

several huge data sets for the reduction of the SARS-

Cov 2. Here Hadoop and Spark are well-suited to 

deploy for the processing of big data tasks for COVID-

19. They are also used in bioinformatics for gene 

analysis, MD simulation, and in-silico docking. 

The research of COVID-19 has resulted in the 

utilization of some of the world's most powerful and 

fastest supercomputers, including SUMMIT by IBM—

which was utilized to undertake virtual high-

throughput screening against SARS-CoV-2 targets for 

high-throughput gene analysis and drug repurposing, 

as well as Sentinel, an XPE-Cray-based system made 

use of, to examine natural products. 
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Fig.2.14 A graphical representation of distributed systems 

From the article[18] we can comprehend that in the 

long term, standard models have demonstrated poor 

accuracy. Alternatively, to the susceptible–exposed–

infectious–removed (SEIR) model and the susceptible–

infected–recovered (SIR) model, this study compares 

soft computing and machine learning models and 

methods for forecasting the pandemic caused by 

COVID-19. They also claim and believe that by 

combining SIER models and machine learning, they 

may achieve real innovation in outbreak prediction. 

A modified logistic regression is used here. This was 

done with the help of progressive algorithms like the 

Genetic Algorithm, Grey wolf optimizer and the 

Particle swarm optimizer. It was found that GWO 

provided the results with the highest accuracy and 

smaller processing time compared to the other two 

algorithms. This paper tested the applicability of two 

ML models: MLP and ANFIS that generated good 

results. 

Although, while considering the fact that, at the 

moment, there is just a limited quantity of training data 

available, we can expect that Machine learning can 

further develop into predicting more accurate results in 

the future. 

The study[19] makes use of a new approach to 

predicting case occurences in the near future by 

analyzing past instances. The following steps are 

involved in making this happen: 

⚫ Poisson distribution: To develop a model for the 

series interval's gamma and the number of the daily 

incidence. 

⚫ Effective reproduction number estimation: Taking 

an assumption for a short interval of time, that the 

value stays constant. 

⚫ Calculation of future occurrences: Using posterior 

distributions to predict future incidence cases, while 

making an assumption that the current transmission 

rate would remain constant or fluctuate by a specific 

amount. 

This model was put to test by predicting and 

forecasting the number of  patients affected by 

COVID-19  in a single state of the United States of 

America and obtained fairly accurate results. A 

significant and drastic deviation from the actual results 

may point out the fact that the nature of transmission 

of the disease may have changed over time. This 

modeling has been claimed to be easy to adapt and can 

be implemented immediately for local and state 

planning. 

A machine learning model was suggested in the 

study[20] which uses Logistic regression to determine 

whether a patient has COVID-19 or not. The data set 

used for this has been obtained from Kaggle and it has 

achieved 92% accuracy. 

Logistic Regression: It is a straightforward and 

relatively simple machine learning algorithm. that is 

widely utilized. Logical regression is an analytical and 

statistical approach that is used to predict binary 

classes. It is widely used for classification problems as 

shown below in fig.2.15 

. 
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Fig.2.15. A flow diagram representing the logistic regression 

This model has taken into consideration variables such as 

diabetes, pneumonia, hypertension, chronic constructive 

pulmonary disease, asthma, renal disease (End stage 

kidney disease), obesity, cardiovascular disease, tobacco 

consumption, and contact with other covid-19 patients, 

thus achieving a 92% accuracy. 

3. Conclusion 

This report holds the study of several papers related to 

the novel corona virus variant and it’s impact, that has 

affected the community physically, mentally, socially, 

economically and globally. This report also encapsulates 

the ways the new corona virus variant can be prevented 

using vaccines, predicted using ML techniques, deep 

learning using radiological modalities and so on. This 

also throws light on the aftermath effects of new variant 

corona virus’s impact of social platforms usage, gaming 

and surfing as well. This also informs us about the ways 

to deal with anxiety and depression which is the end 

result of the pandemic. Finally this survey also holds 

details about the misuse of vaccine by certain individuals 

and it’s impact in the society as well. 

References 

[1]  Kit-San Yuen, Zi -Wei Ye, Sin-Yee Fung, Chi-Ping 

Chan & Dong-Yan Jin“SARS-CoV-2 and Covid-

19: The most important research questions” 

Yuen et al. Cell Biosci (2020) 10:40 

doi:10.1186/s13578-020-00404-4 

[2]  Nasir Mustafa (Istanbul Gelisim University, 

Turkey) “Research and Statistics: Coronavirus 

Disease (Covid-19)” 

DOI: 10.4018/IJSDA.20210701.oa1 

[3]  Mohamed Abd Elaziz , Mohammed A. A. Al-

qaness,Esraa Osama Abo Zaid,Songfeng Lu ,Rehab 

Ali Ibrahim,Ahmed A. “Automatic clustering 

method to segment Covid-19” CT images 

doi:10.1371/ journal. pone. 0244416 

[4]  UNDOC “Covid-19 Vaccines And Corruption 

Risks: Preventing Corruption In The Manufacture, 

Allocation And Distribution Of Vaccines” 

[5]  Hafsa Bareen Syeda # 1, Mahanazuddin 

Syed # 2, Kevin Wayne Sexton 2 3 4, Shorabuddin 

Syed 2, Salma Begum 5, Farhanuddin Syed 6, Fred 

Prior 2 7, Feliciano Yu Jr 2  “The Role of Machine 

Learning Techniques to Tackle Covid-19 Crisis: A 

Systematic Review” PMID: 33326405 

PMCID: PMC7806275DOI: 10.2196/23811 

[6]  Md Mijanur Rahman , Fatema Khatun , Ashik 

Uzzaman , Sadia Islam Sami , Md Al-Amin 

Bhuiyan , Tiong Sieh Kiong  “A Comprehensive 

Study of Artificial Intelligence and Machine 

Learning Approaches in Confronting the 

Coronavirus (Covid-19) Pandemic”  doi: 

10.1177/00207314211017469. Epub 2021 May 17. 

[7]  Joseph R. Larsen1,2, Margaret R. Martin3, John D. 

Martin4, Peter Kuhn2* and James B. Hicks 

“Modelling the Onset of Symptoms of  Covid-19” 

Front. Public Health, 13 August 2020 | doi:10.3389 

2020.00473 

[8]  Mustafa Ghaderzadeh and Farkhondeh Asadi “Deep 

Learning in the Detection and Diagnosis of Covid-

19 Using Radiology Modalities” 

Volume 2021 |Article ID 6677314 | 

[9] Luca Brunese 1, Fabio Martinelli 2, Francesco 

Mercaldo 1 2, Antonella Santone 3 “Machine learning 

for coronavirus Covid-19 detection from chest x-

rays” 

PMID: 33042308PMCID: PMC7531990DOI: 10.10

16/j.procs.2020.09.258 

[10]  Fernandes, B., Biswas, U. N., Tan-Mansukhani, R., 

Vallejo, A., & Essau, C. A. (2020) “The impact of 

Covid-19 lockdown on internet use and escapism in 

adolescents” 2021-06276-007/ Sep 2020 

[11] Moutaz Alazab, Abdelwadood Mesleh, Ajith 

Abraham, Vansh Jatana “Covid-19 Prediction and 

Detection Using Deep Learning” Received: 27 

April 2020; Accepted: 28 May, 2020; Published: 29 

May, 2020 

[12]  D.Vetriselvi1, S.Mohanapriya2, K.Varsha3, 

E.Yamini4  “GUI based Covid-19 patients 

precondition using SMLT” Volume: 08 Issue: 03 | 

Mar 2021 p-ISSN: 2395-0072| e-ISSN: 2395-0056 

[13]  Mahdi Mahdavi ,Hadi Choubdar ,Erfan 

Zabeh ,Michael Rieder,Safieddin Safavi-

Naeini,Zsolt Jobbagy,Amirata Ghorbani,Atefeh 

Abedini,Arda Kiani,Vida Khanlarzadeh,Reza 

Lashgari,Ehsan Kamrani “A machine learning 

based exploration of Covid-19 mortality risk” 

|Published: July 2, 2021 doi: 

10.1371/journal.pone.0252384 

[14]  Mario A. Quiroz-Juárez ,Armando Torres-

Gómez,Irma Hoyo-Ulloa,Roberto de J. León-

Montiel,Alfred B. U’Ren “Identification of high-

risk Covid-19 patients using machine learning” | 

https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-020-00404-4#auth-Kit_San-Yuen
https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-020-00404-4#auth-Zi__Wei-Ye
https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-020-00404-4#auth-Sin_Yee-Fung
https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-020-00404-4#auth-Chi_Ping-Chan
https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-020-00404-4#auth-Chi_Ping-Chan
https://cellandbioscience.biomedcentral.com/articles/10.1186/s13578-020-00404-4#auth-Dong_Yan-Jin
https://doi.org/10.1371/journal.pone.0244416
https://pubmed.ncbi.nlm.nih.gov/?term=Syeda+HB&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/33326405/#equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Syed+M&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/?term=Syed+M&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/33326405/#equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Sexton+KW&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Syed+S&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/?term=Syed+S&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Begum+S&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=Syed+F&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=Prior+F&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/?term=Prior+F&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=Yu+F+Jr&cauthor_id=33326405
https://pubmed.ncbi.nlm.nih.gov/33326405/#affiliation-2
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7806275/
https://doi.org/10.2196/23811
https://pubmed.ncbi.nlm.nih.gov/?term=Rahman+MM&cauthor_id=33999732
https://pubmed.ncbi.nlm.nih.gov/?term=Khatun+F&cauthor_id=33999732
https://pubmed.ncbi.nlm.nih.gov/?term=Uzzaman+A&cauthor_id=33999732
https://pubmed.ncbi.nlm.nih.gov/?term=Uzzaman+A&cauthor_id=33999732
https://pubmed.ncbi.nlm.nih.gov/?term=Sami+SI&cauthor_id=33999732
https://pubmed.ncbi.nlm.nih.gov/?term=Bhuiyan+MA&cauthor_id=33999732
https://pubmed.ncbi.nlm.nih.gov/?term=Bhuiyan+MA&cauthor_id=33999732
https://pubmed.ncbi.nlm.nih.gov/?term=Kiong+TS&cauthor_id=33999732
https://www.frontiersin.org/people/u/948748
https://www.frontiersin.org/people/u/952084
https://www.frontiersin.org/people/u/823666
https://www.frontiersin.org/people/u/823666
https://www.frontiersin.org/people/u/951650
https://doi.org/10.3389/fpubh.2020.00473
https://doi.org/10.3389/fpubh.2020.00473
https://pubmed.ncbi.nlm.nih.gov/33042308/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Martinelli+F&cauthor_id=33042308
https://pubmed.ncbi.nlm.nih.gov/33042308/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Mercaldo+F&cauthor_id=33042308
https://pubmed.ncbi.nlm.nih.gov/?term=Mercaldo+F&cauthor_id=33042308
https://pubmed.ncbi.nlm.nih.gov/33042308/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/33042308/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Santone+A&cauthor_id=33042308
https://pubmed.ncbi.nlm.nih.gov/33042308/#affiliation-3
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7531990/
https://doi.org/10.1016/j.procs.2020.09.258
https://doi.org/10.1016/j.procs.2020.09.258
https://www.researchgate.net/profile/Moutaz-Alazab
https://www.researchgate.net/profile/Abdelwadood-Mesleh
https://www.researchgate.net/profile/Ajith-Abraham
https://www.researchgate.net/profile/Ajith-Abraham
https://www.researchgate.net/profile/Vansh-Jatana-2
https://doi.org/10.1371/journal.pone.0252384
https://doi.org/10.1371/journal.pone.0252384


International Journal of Intelligent Systems and Applications in Engineering IJISAE, 2023, 11(3s), 129–143 |  143 

Published: September 20, 2021| https:// 

doi.org/10.1371/journal.pone.0257234 

[15]  Akib Mohi Ud Din Khanday, Syed Tanzeel 

Rabani, Qamar Rayees Khan, Nusrat 

Rouf & Masarat Mohi Ud Din “Machine learning 

based approaches for detecting Covid-19 using 

clinical text data” International Journal of 

Information Technology volume 12, pages731–739 

(2020) 

[16] Yazeed Zoabi,  Shira Deri-Rozov &  Noam 

Shomron “Machine learning-based prediction of 

Covid-19 diagnosis based on symptoms” 

Published: 04 January 2021 

Article number: 3 (2021) 

[17]  Jamie Alnasir “Distributed Computing in a 

Pandemic: A Review of Technologies available for 

Tackling Covid-19” arXiv:2010.04700v2  [cs.DC]  

3 Nov 2020 

[18]  Sina F. Ardabili, Amir Mosavi,Pedram 

Ghamisi,Filip Ferdinand,Annamaria R. Varkonyi-

Koczy,Uwe Reuter,Timon Rabczuk and Peter M. 

Atkinson “Covid-19 Outbreak Prediction with 

Machine  Learning Algorithms” 2020, 13(10), 

249; https://doi.org/10.3390/a13100249 

[19]  Hongwei Zhao ,Naveed N. Merchant,Alyssa 

McNulty,Tiffany A. Radcliff,Murray J. 

Cote,Rebecca S. B. Fischer,Huiyan Sang,Marcia G. 

Ory” Covid-19: Short term prediction model using 

daily incidence data” Published: April 14, 2021 

https://doi.org/10.1371/journal.pone.0250110 

[20]  Annwesha Banerjee Majumder “An Intelligent 

System for Prediction of Covid-19 Case using 

Machine Learning Framework-Logistic 

Regression” et al 2021 J. Phys.: Conf. Ser. 1797 

012011 

[21]  Thomaz Teodorovicz Raffaella Sadun Andrew L. 

Kun Orit Shae “Working from Home during 

COVID- 19: Evidence from Time-Use Studies” 

Working Paper 21-094 

[22]  Ying Wang , 1 Jingyi Zhao , 2 Lan Yang,3 Junhui 

Hu,1 and Yinhui Yao 1 “Value of the Neutrophil-

Lymphocyte Ratio in Predicting COVID- 19 

Severity” Volume 2021, Article ID 2571912, 10 

pages https:// doi.org/ 10.1155/2021/2571912 

[23]  Yi Li , 1 Haitao Li,2 Chao Song , 3 Rongli Lu,1 

Yuhao Zhao , 1 Fengyu Lin,1 Duoduo Han,1 Lingli 

Chen,1 Pinhua Pan , 1,4 and Minhui Dai “Early 

Prediction of Disease Progression in Patients with 

Severe Covid-19 Using C-Reactive Protein to 

Albumin Ratio” Volume 2021, Article ID 6304189, 

11 pages https://doi.org/ 10.1155/2021/6304189 

[24]  Martin Wiredu Agyekum , 1 Grace Frempong 

Afrifa-Anane , 2 Frank Kyei-Arthur , 2 and Bright 

Addo 3 “Acceptability of Covid-19 Vaccination 

among Health Care Workers in Ghana” Received 7 

March 2021; Revised 31 March 2021; Accepted 9 

April 2021; Published 20 April 2021 Volume 2021, 

Article ID 9998176, 8 pages 

https://doi.org/10.1155/2021/9998176 

[25]  Abdul Hafeez,1 Shmmon Ahmad,1 Sameera Ali 

Siddqui,1 Mumtaz Ahmad,1 Shruti Mishra2 “A 

Review of Covid-19 (Coronavirus Disease-2019) 

Diagnosis, Treatments and Prevention” DOI: 

10.14744/ejmo.2020.90853 EJMO 2020;4(2):116–

125 

[26]  Bharti Aggarwal Deepa Kapoor “A Study on 

Influence of Covid-19 pandemic on customer’s 

online buying behavior” Volume: I, Issue II, Dec. 

2020 Page No-41-47 

[27]  Niyati Agrawal & Hasna Ashraf 2 , Dvara Research 

“Covid-19 Impact on Daily Life (CIDL) Survey” 

Dvara Research | Research Brief | December 2020 

[28]  Dr. Robin kabha, Dr. Ahmed Mostafa kamel, Dr. 

Moataz Elbahi, Dr. Abdu Mohamed Dawood Hafiz, 

Dr. Wided Dafri “Impact of fake news and myths 

related to Covid-19” Journal of Content, 

Community & Communication Amity School of 

Communication Vol. 12 Year 6, December - 2020 

[ISSN: 2395-7514 (Print) 

[29]  Hüsne Mehtap SÜT1, Behçet ÖZNAÇAR2 “Effects 

of Covid-19 period on educational systems and 

institutions” International Journal of Curriculum 

and Instruction 13(1) Special Issue (2017) 537–551 

[30]  Yves Fassin1 “Research on Covid‑19: a disruptive 

phenomenon for bibliometrics" Scientometrics 

(2021) 126:5305–5319 

https://doi.org/10.1007/s11192-021-03989-w 

Received: 6 January 2021 / Accepted: 1 April 2021 

/ Published online: 7 May 2021

 

https://link.springer.com/article/10.1007/s41870-020-00495-9#auth-Akib_Mohi_Ud_Din-Khanday
https://link.springer.com/article/10.1007/s41870-020-00495-9#auth-Syed_Tanzeel-Rabani
https://link.springer.com/article/10.1007/s41870-020-00495-9#auth-Syed_Tanzeel-Rabani
https://link.springer.com/article/10.1007/s41870-020-00495-9#auth-Qamar_Rayees-Khan
https://link.springer.com/article/10.1007/s41870-020-00495-9#auth-Nusrat-Rouf
https://link.springer.com/article/10.1007/s41870-020-00495-9#auth-Nusrat-Rouf
https://link.springer.com/article/10.1007/s41870-020-00495-9#auth-Masarat-Mohi_Ud_Din
https://link.springer.com/journal/41870
https://link.springer.com/journal/41870
https://www.nature.com/articles/s41746-020-00372-6#auth-Yazeed-Zoabi
https://www.nature.com/articles/s41746-020-00372-6#auth-Shira-Deri_Rozov
https://www.nature.com/articles/s41746-020-00372-6#auth-Noam-Shomron
https://www.nature.com/articles/s41746-020-00372-6#auth-Noam-Shomron
https://www.nature.com/articles/s41746-020-00372-6#article-info
https://www.researchgate.net/profile/Jamie-Alnasir
https://sciprofiles.com/profile/1061050
https://sciprofiles.com/profile/414895
https://sciprofiles.com/profile/6548
https://sciprofiles.com/profile/6548
https://sciprofiles.com/profile/author/SFdEa0syelZuRHROTHF4eDR4R0pGQT09
https://sciprofiles.com/profile/663140
https://sciprofiles.com/profile/663140
https://sciprofiles.com/profile/1035408
https://sciprofiles.com/profile/370681
https://sciprofiles.com/profile/425493
https://sciprofiles.com/profile/425493
https://doi.org/10.3390/a13100249
https://doi.org/10.1371/journal.pone.0250110

