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Abstract: COVID-19 pandemic is the deadliest crisis the entire world is going through. There are many active cases and deaths
that have been brought about by the infection. The main symptoms of the disease include fever, dry cough, sore throat, tiredness and
difficulty in breathing. To prevent the spread of disease, infected people should maintain hygiene and to be kept in isolation. Masks,
sanitiser, and physical distance are to be maintained to control the spread of disease. This disease mainly affects the respiratory
system thereby affecting the oxygen intake which is essential for human survival. In the present paperwork, we estimated the
probability of a patient being affected with COVID-19 and estimated whether they need oxygen or should be hospitalized or if
home quarantine is enough based on the given patient's details.

Index Terms - Logistic Regression, Django, Python, COVID-19, Symptoms, SPO2, Hospitalization.

L. INTRODUCTION

COVID-19 spreads from one person to a different through the air. Many countries have implemented lockdowns. The world has
faced many economic issues. Several apps are created by the Government for aiding the people in fighting against the virus.
Information like COVID cases, high-risk areas and information associated with COVID patients can be tracked using these apps.
But a number of these haven't been effective due to privacy issues and lack of enough data to give accurate results.

In this project, we developed a website to help patients and the health care personnel to diagnose COVID-19 better along with
minimizing the contact between patients and health care personnel while communicating about their symptoms, test results and
personal details which are required for diagnosis.

According to ICMR, the total number of tests conducted in India as of 15t June, 2021 is 35,00,57,330 and total number of
positive cases are 2,81,75,044 that is on an average only 8.04% of tests are conducting are showing positive results. This is a
problem because even when the number of people affected by COVID were increasing rapidly the number of tests were not
increasing at the same rate.

In this project we are estimating the probability of a person showing a positive COVID result so that it will help the patients to
detect whether the symptoms they are exhibiting correspond to COVID or not and it also helps the respective authorities to provide
tests for the most deserving people who have high probability of showing positive result, thereby decreasing the wasted COVID
tests, which are already scarce.

Based on the information given by the patient on our website we are determining the probability of a patient affected by
COVID-19 by applying machine learning techniques like logistic regression. We are also predicting the oxygen or hospitalization
requirements based on the data given by the patient.

This data and results can be printed, saved or scanned from the QRcode we are generating and can be shared to require people
digitally without any physical contact.
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II. LITERARY SURVEY:

oln June 2020,Sonia Shah DO, Kaushal Majmudar DO, Amy Stein PhD, Nita Gupta MD, Spencer Suppes DO, Marina
Karamanis DO, Joseph Capannari DO, Sanjay Sethi MD, Christine Patte DO proposed a work on "Novel Use of Home Pulse
Oximetry Monitoring in COVID-19 Patients Discharged From the Emergency Department Identifies Need for
Hospitalization".They predominantly centered around assessment of patient-revealed SPO2 utilizing pulseoximeter as a home
observing apparatus for patients with first non-serious COVID-19 to distinguish need for hospitalization.

eln May 2020,Yong Li, Kun Zhao, Hongcheng Wei, Wensen Chen, Wei Wang, Ling Jia, Qiongfang Liu, Jinpeng Zhang, Tao
Shan, Zhihang Peng, Yun Liu, Xiaoxiang Yan proposed work on "Unique connection between D-dimer and COVID-19
severity".They have examined the powerful connection between D- dimer level and the movement of COVID-19.1t is a lot of filed
that strange D- dimer is helpful in showing significant venous circulatory trouble in cardiovascular illnesses. By and large when all
is said in done, dynamical changes of D-dimer level are quite related with the conjecture of COVID-19.

e In July 2020,Thomas Struyf,Jonathan J Deeks,Jacqueline Dinnes,Yemisi Takwoingi,Clare Davenport proposed a work on
“Signs and symptoms to determine if a patient presenting in primary care or hospital outpatient settings has COVID-19 discase”.
To evaluate the analytic precision of signs and side effects to decide whether an individual introduced in essential
consideration or to medical clinic outpatient settings, like the crisis office or committed COVID-19 centers, has COVID-19
infection or COVID-19 pneumonia. It concluded that based on currently available data, neither absence or presence of signs or
symptoms are accurate enough to rule in or rule out disease.

e InAug 2020,Goke¢en Budak, Oguz Karabay, Ertugrul Giiglii, Hiiseyin Dogus Okan, Asli Vatan proposed a work on “Main
symptoms in patients presenting in the COVID-19 period”. Tests were acquired from the patients and PCR tests were played out;
the patients were gathered as COVID-19 positive and COVID-19 negative; these two sets were addressed for 15 questions
regarding symptoms and the outcomes are analysed. They reasoned that taste and smell issues were huge markers in COVID-19
defilement.

II1. DATASETS

For estimating the oxygen or hospitalization requirements of the patients we have collected data about the patients tests details
such as comorbidities, respiratory problems, Number of breaths per minute, SPO2 level, Pulse rate per minute, RT PCR test
results(in cycles), HR-CT(CO-RADS levels 1-6), HR-CT severity index(out of 25), D-dimer(in pg/ml),CRP(c-reactive protein
test)(in mg/L), ESR(erythrocyte sedimentation rate)(in mm/hr), RBC(Red Blood Cells), WBC(White Blood Cells) and Blood
Platelets, Vaccination dose-1, Vaccination dose-2, oxygen requirements, hospitalization, home quarantine.
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Figure 1)COVID tests dataset
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For estimating the COVID-19 probability using symptoms we have used the “Patient Medical Data for Novel Coronavirus
COVID-19” dataset from the Wolfram repository. It contains patient record including age, sex, location, date of onset, symptoms,
travel history, chronic diseases, and date of discharge or death. We have manually cleaned the dataset and assigned binary values
for each symptom such that 1 indicates the patient is exhibiting the symptom and 0 otherwise.

1 AGE GENDER  FEVER COUGH FATIGUE  PAINS NASAL COISHORTNES: RUNNY_NCSORE THRO DIARRHEA CHILLS HEADACHE VOMITING LIVES_IN_A COVID_OUTPUT
2 44 1 1 0 0 0 0 0 0 0 0 0 1 0 0 1
3 45 0 1 0 0 0 0 0 0 0 0 0 1 0 1 1
4 66 1 1 1 0 0 0 0 0 0 0 0 1 0 1 1
£ 45 1 1 1 0 0 0 0 0 0 0 0 1 0 1 1
6 33 1 1 1 0 0 0 0 0 0 0 0 1 0 1 1
7 32 1 1 0 0 0 0 0 0 0 0 0 1 0 1 1
8 38 1 1 1 0 0 0 0 0 1 0 0 1 0 1 1
2 56 1 1 0 0 0 0 0 0 0 0 0 1 0 1 1
10 61 0 1 0 0 0 0 0 0 1 0 1 1 0 1 1
11 63 0 1 1 0 0 1 0 0 0 0 0 1 0 0 0
12 64 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0
13 30 1 0 1 0 0 1 0 0 0 0 0 1 0 0 0
14 45 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
15 52 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
16 65 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
17 65 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0
18 82 0 1 0 0 1 1 0 0 0 0 0 0 0 1 1
19 72 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1
20 39 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1
pill X 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1
22 62 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23 | 66 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Figure 2)COVID symptoms dataset
IV. ARCHITECTURE

The front end of this project is a website that is created using basic Web Technologies like HTML, Materialize CSS, BootStrap,
JavaScript. A high-level Python web framework Django helped us to run machine learning models which were developed in
Python in the backend of our project. The user fills in all the required details on the website and we process them by applying
Logistic Regression model which gives us the required results. We are dividing the dataset into 2 parts. 80% of the data is used for
training and the other 20% of the data is used for testing purposes.The results generated are displayed to the user so that he can
save/print or share the results and his details.

‘ Frontend:Website ‘ [ Data Set }

\ Read data from the user \

‘ Backend:Apply ML Model ‘

Dataset
‘ Generate Results ‘
Display Report Card
Allow user to print/scan the Report Card Logistic Regression

Algorithm

[ Model J

Figure 4)Architecture diagram of Machine Learning part

Figure 3)Architecture Diagram
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V. LOGISTIC REGRESSION

Logistic regression is a statistical model which uses logistic function to model a binary dependent variable based on multiple
binary, categorical or continuous explanatory variables. Logistic regression is very much like linear regression but the only
difference is that linear regression gives continuous values as output whereas logistic regression gives a binary output. There are
three types of logistic regression: binomial, multinomial and ordinal. In this project, we used binomial because there are only two
possible outputs either 1 or 0. We are using predict_proba() function available in scikit learn to calculate the probability of the
outcome being 1.

In other terms logistic function is also called sigmoid function. It’s an S-shaped curve that can take any real-valued number and
map it into a value between 0 and 1, but never exactly at those limits. Here S(x) is the Sigmoid/Logistic function, e is the Euler's
Constant and x is the value we are applying the function on.

Figure 5)Sigmoid/Logistic function
Figure 6)Logistic function graph

LOGISTIC REGRESSION
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Figure 7)Logistic regression

VI. RESULTS

Webpage for COVID-19 Hospitalization and Oxygen Requirement Estimator: A form to be filled by the user. If in case the user
doesn’t have the required test result we take the mean of all the data for that particular attribute.
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Name
Age

Comorbodities

Choose your option

Previous Repiratory Problems

Choose your option

MNumber of Breaths per minute
Oxygen Percentage(SPO2)
Pulse rate per minute

RTPCR results{in CT cycles)

COVID19- Hospitalization and Oxygen Requirement Estimator

HR-CT(in CO-RADS 1-6]

HR-CT Seviority Index{out of 25)

D-Dimer(in pg/mi)

CRP-C-Reactive Protein Test{in ma/L}
ESR-Erythrocyte Sedimentation Rate(in mm/hr)
RBC(in million/pl)

.\;‘{quer i

Platelets(in lakhs/ul)

Vaccine

Choose your option v

CHECK

Figure 8) Webpage for COVID-19 Hospitalization and Oxygen Requirement Estimator

Result page for COVID-19 Hospitalization and Oxygen Requirement Estimator: It shows the patients details along with

recommended ranges. It also gives the probability estimate of oxygen, home quarantine or hospitalization requirements. The user

can print, save or share

@ COVID19- Hospitalization Probe. X

the file.

+

C @ 127.0.0.1:8000/result

COVID19- Hospitalization and Oxygen Requirement Estimator

Patient Details
Full Name:
Age:

Vaccine:
Comorbodities:

Respiratary Problems:

Number of Breaths per minute:

Oxygen Level:
Pulse rate:
RTPCR: fspan>
HR-CT:

HR-CT Seviority Index:
D-DIMER:
CRP:

ESR:

REC:

WEC:
Platelets :

PRINT

o - o9 X

a w @ WioR e

COVID19 Report Card

Results Recommended Range
Monika :

30

0

]

1 -

180 12-20 per minute
89.0% 94-100%

740 60-100 per minute
240 >30 cycles

50 C0-RADS:1-3

210 Mild:1-14/25

142 <0.25pg/ml

03 <0.6mg/L

450 0-20 mm/hr

48 4.5-5.5 million/mel
6000.0 4000-10000/mel.
18 1.5-4lakhs/mcl

Hame Quarentine : 21.97% Home Quarentine not Recomended
Oxygen requirement : 93.83% Cxygen Required
Hospitalization : 92.52% Hospitalization Required

Figure 9) Result page for COVID-19 Hospitalization and Oxygen Requirement Estimator
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Webpage for COVID-19 Detector: A form to be filled by the user regarding his personal details and symptoms.

@ COVID19 Detector x + [~ = b4

€ 5 C  © 127.001:8000 aQ % @ Hi B eE

COVID19 Detector

Name;
Other Symptoms

] Tiredness
Age:
Il Body Pains
[ Nasal blockage
Gender.
Select ~ s Breathing difficulty
Do you live in/went to a COVID hotspot recently? O Runny Nose
e ¥ [0 SoreThroat
Faver: [0 Headache
Selact v
= O Vomiting
Dry Cough: [ Diarrhea
Select v
|:| Shivering

CHECK

Figure 10) Webpage for COVID-19 Detector

Result page for COVID-19 Detector: It shows patients details along with probability estimate of COVID-19 infection. We can
scan through the QR code and also print, save or share the file.

@ COVID19 Detector x + (] = x
¢ G @ 127.0.0.1:8000/result aQ % @ i B e
COVID19 Detector
COVID19 Report Card

Name : Monika

Age: 25

Gender : Female

Lives in/went to a COVID hotspot recently: : No
Fever : Yes

Dry Cough : Yes
Tiredness : Yes

Pains : No

Nasal Blockage : No
Breathing difficulty : Yes
Runny Nose : No

Sore Throat : No
Headache : No
Vomiting : No

Diarrhea : No

Shivering : No

COVID19 Probability: 86.81 %

B Low Risk Bl Moderate Risk Bl High Risk

Figure 11) Result page for COVID-19 Detector

We are also able to gain insights such as, in the presence of some respiratory problems by the patient the critical oxygen
requirement is a little bit lower than the normal person with no respiratory problems. In most of the cases of patients critical and
requiring hospitalization, we found that factors such as D-dimer, CRP(c-reactive protein test), ESR(erythrocyte sedimentation rate)
showed abnormal results. It is observed that the number of patients hospitalized after full or partial vaccination has drastically
decreased when compared to non-vaccinated patients.
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VII. CONCLUSION

Detecting the virus in the early days is necessary so that we can diagnose people better. This project provides us a way to
estimate the probability of the coronavirus based on the symptoms of the patient by using Logistic regression with 91% accuracy. It
also recommends if there is any requirement of oxygen or hospitalization based on the details of the test reports. The patient can also
share their reports to doctors or health care personnel without any contact thereby decreasing the chances of COVID-19
contamination.
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