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Abstract— COVID-19 is a new infectious viral disease and it is great challenge to the entire globe.  The corona virus 

COVID-19 is declared as pandemic and it will change the life style of human in our society. The number of infection cases 

related to COVID-19 is increasing almost exponentially like any other pandemic disease. Till date there is no vaccine or 

medicine which can prevent from infection of COVID-19. To combat infection from COVID-19 the Governments are 

trying to reduce the spread of the virus by doing some standard techniques such as lockdown and then testing, tracing, 

social distancing, quarantining and isolation of citizens. In the present paper the authors have tried to introduce explore the 

reference sampling to isolate COVID-19 infected patients. Reference sampling will be helpful to collect data and give a 

proper idea to testing for covid-19 patient. 
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I.  INTRODUCTION 

  

Corona virus disease (COVID-19) is an infectious disease 

caused by a newly discovered corona virus initially at 

Wuhan in China. It is not very clear till date whether the 

virus was created in the laboratory by some virologist or it 

came from Bat and then trough pangolin. We have to wait 

few more days to what was the actual source of COVID-

19. Initially the scientists in China said that COVID-19 is 

transmitted from human to human. But within few days 

after that when it was found the people were also affected 

in different countries then the scientists agreed that the 

Novel Corona Virus can transmit from human to human 

primarily through droplets of saliva or discharge from the 

nose when an infected person coughs or sneezes. The 

evidence so far indicates that the virus is spread from 

person to person through small respiratory droplets. When 

a person coughs or sneezes, these droplets can also land on 

nearby surfaces. There is also evidence that the COVID-19 

virus can last on surfaces – especially plastic or metal – for 

up to 24 hrs and even up to 3 days. This is why advice to 

avoid catching COVID-19 has focused on hand washing 

with soap, the use of alcohol-based hand sanitizing gels 

and keeping a distance from people who are symptomatic. 

Most people infected with the COVID-19 virus will 

experience mild to moderate respiratory illness and recover 

without requiring special treatment.  Older people and 

those with underlying medical problems like 

cardiovascular disease, diabetes, chronic respiratory 

disease, and cancer are more likely to develop serious 

illness. [1] 

The best way to prevent and slow down transmission is be 

well informed about the COVID-19 virus, the disease it 

causes and how it spreads. Protect yourself and others from 

infection by washing your hands or using an alcohol based 

rub frequently and not touching your face. At this time, 

there are no specific vaccines or treatments for COVID-19. 

However, there are many ongoing clinical trials evaluating 

potential treatments. World Health Organization(WHO) 

will continue to provide updated information as soon as 

clinical findings become available.[2]. In the present study 

the authors have explored the concept of sampling testing 

to identify COVIT-19 patients. Most of the countries are 

giving emphasis on testing and testing only. Testing will 

help to identify more patients related to Covid-19 

infection. Therefore there is need to find out the list of 

patient on priority basis for whom first testing is required.  

There need to find the data from person and reference 

sampling will be helpful to prepare the list of person on 

priority basis. 

II.  METHODS USED TO   MINIMIZE THE 

TRANSMISSION PROCESS OF COVID-19 

  

Let us now try to understand how we can split the 

members in a set to disjoint sets: 

A.  Partition of Set into disjoint set 

 

Let S be a set having collection of people and let it is 

partitioned into n disjoint set for a fixed period of time. 

       Let disjoint set are represented as Si   for i=1,2,.......,n.        

Such that ⋂ Si = Ø for i=1,2,3,....,n for a fixed period of 

time. 

The purpose of make disjoint set is to make minimum 

people are affected by spread of COVID-19 

https://www.gavi.org/vaccineswork/what-not-touch-how-avoid-contact-new-coronavirus
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1) Reason for partition of set  

 

The World Health Organization (WHO) has declared 

COVID-19 to be a pandemic. The symptoms of COVID-19 

appear within two to 14 days after exposure and include 

fever, cough, a runny nose and difficulty in breathing. It 

primarily spreads through the respiratory droplets of 

infected people. If a person touches a surface or object that 

has been infected by the virus and then touches his own 

mouth, nose, or eyes, he may get infected. [6] 

Once a person is infected with a virus, their body becomes 

a reservoir of virus particles which can be released in 

bodily fluids – such as by coughing and sneezing – or by 

shedding skin or in some cases even touching surfaces. 

The virus particles may then either end up on a new 

potential host or an inanimate object. [6] 

 

The transmission of virus can be reduced if the concept of 

Lockdown (i.e.  in sense of mathematics partition of set) 

will be implemented. These will reduce the number of 

people infected from Covid-19. The main purpose is to 

keep the reproduction rate of virus (i. e. R < 1) and to 

reduce the rate of infection of people.  

Now the epidemic spread can be divided into two parts (i) 

Mitigation and (ii) Suppression.: 

a) Mitigation 

 It is the process of “slowing but not necessarily stopping 

epidemic spread – reducing peak healthcare demand while 

protecting those most at risk of severe disease from 

infection.” This is done by isolating suspected cases and 

their households, and social distancing the elderly and 

people at highest risk of serious illness. 

b) Suppression 

Suppression, or basically, lockdown, which “aims to 

reverse epidemic growth, reducing case numbers to low 

levels” by social distancing the entire population 

“indefinitely” and closing schools and universities. 

 

 
 

Figure 1:Advantage of Social Distancing 

B.   Sampling and Testing Process 

Now each member of Si should be tested using WHO 

recommended testing kit. But to test every member of each 

Si will be complex. It may be possible of different types of 

problem as follows: 

 

Table 1: case study of people and testing kit 

Case 1  No of people need  to be tested > No of 

testing kits available 

Case 2  No of people need to be tested < No of 

testing kits available 

Case 3 No of people need to be tested = No of 

testing kits available 

 

Number of patient is unknown and not identified properly. 

So there is need to test whole population. But this situation 

will take more time and become complex  

With passage of time, there is need to study the case of 

sampling. It is really a tough job to collect data from every 

person from a group of people. So, there is need to select 

some sample from a population when research is done to 

see the character of individuals. 

a) Population 

Population is the collection of the elements which has some 

or the other characteristic in common. Number of elements 

in the population is the size of the population.  

b) Sample 

Sample is the subset of the population. The process of 

selecting a sample is known as sampling. Number of 

elements in the sample is the sample size.  

 

 

 
 

    Figure2: Example  to show sampling  

 

Sampling will help to find the valid conclusion from the 

population and it will lead major role in the testing as per 

requirement. There are different types of sampling methods 

and it is categories as (i) Probability sampling and (ii)Non-

probability sampling. 

 

Probability sampling involves random selection, allowing 

you to make statistical inferences about the whole group. 

On the other hand Non-probability sampling involves non-

random selection based on convenience or other criteria, 

allowing us to easily collect initial data.[6] 

 

https://www.scribbr.com/methodology/sampling-methods/#probability-sampling
https://www.scribbr.com/methodology/sampling-methods/#non-probability-sampling
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Figure 3:Some Important types of sampling  

 

c) Simple random Sampling method 

 Every element has an equal chance of getting selected to be 

the part sample. It is used when we don’t have any kind of 

prior information about the target population. 

 

 

 

Figure 4 : Example to show random sampling 

d) Systematic Sampling method: 

 Systematic sampling is similar to simple random 

sampling, but it is usually slightly easier to conduct. Every 

member of the population is listed with a number, but 

instead of randomly generating numbers, individuals are 

chosen at regular intervals.  

 

 

Figure 5 : Example to show systematic sampling 

 

e) Stratified sampling method 

  In this type of sampling, we divide the population into 

subgroups (called strata) based on different traits like 

gender, category, etc. And then we select the sample(s) 

from these subgroups 

 

 
 

Figure 6 : Example to show Stratified sampling 

 

f) Cluster sampling method 

 Cluster sampling also involves dividing the population 

into subgroups, but each subgroup should have similar 

characteristics to the whole sample. Instead of sampling 

individuals from each subgroup, you randomly select 

entire subgroups. In a clustered sample, we use the 

subgroups of the population as the sampling unit rather 

than individuals. The population is divided into subgroups, 

known as clusters. Instead of sampling individuals from 

each subgroup, it is possible to randomly select entire 

subgroups. 

   

   

Figure 7 : Example to show Cluster sampling 

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-4.png
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g) Referral /Snowball Sampling Methods 

This technique is used in the situations where the 

population is completely unknown and rare. 

Therefore we will take the help from the first element 

which we select for the population and ask him to 

recommend other elements who will fit the description of 

the sample needed. So this referral technique goes on, 

increasing the size of population like a snowball. 

 
 

      Figure 8 : Example to show Referral  sampling 

                                           

C. Which sampling method may be used for COVID-19? 

Sampling and testing is major concern to overcome the 

fight against COVID-19. Proper sampling will help to 

tackle the case of COVID-19. General approach of 

sampling is shown in the following flow chart. 

 

 

Figure 9 : Example to show methods of  sampling 

 

Snowball sampling or referral sampling may be helpful to 

fight against Covid-19.Generally people do not want to 

discuss or reveal their problem in public due to fear of 

behaviour of different types of people. COVID-19 is highly 

sensitive topic for some people. People do want to discuss 

or share information openly: So referral sampling will help 

to deal with those people who do not openly discuss and 

participate in surveys to share information about COVID-

19.       Susceptible people will respond the researchers and 

also refer the people who were in contact with them to 

collect information. Here the process of reference will 

occur where each susceptible will refer to other. Snowball 

sampling will be helpful in the situations where it is 

complex or tough to access information from relevant 

person. It starts with finding people to study. 

 

 

Figure 8 : Example to show Referral  sampling  from a 

sample 

 

Role of sampling may be helpful in testing. It may be 

helpful to prepare the list of priority of the person.  By 

using iteration process of this sampling it may be useful to 

generate priority of the person whose testing will be done 

first. Snowball sampling may be helpful to identify which 

person should be in isolation and which person should be 

in quarantine .Isolation and quarantine are public health 

practices used to protect the public by preventing exposure 

to people who have or may have a contagious disease. 

 

   Isolation separates sick people with an infectious disease 

from people who are not sick. 

 

   Quarantine separates and restricts the movement of 

people who were exposed to a contagious     disease to see 

if they become sick. These people may have been exposed 

to a disease and do not know it, or they may have the 

disease but do not show symptoms. 

 

General algorithm process for people in COVID-19 

Step1: start 

Step2: take a sample from the population 

Step3: Select the susceptible person 

Step4: Find the persons related with susceptible person. 

Step 5 makes quarantine to all of them 

Step 6: make testing. If result is positive go to           

step 7 otherwise got step10  

https://cdn.analyticsvidhya.com/wp-content/uploads/2019/05/Screenshot-141.png
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Step7: Find all the infected persons 

Step8: give proper treatment to infected person by  

isolating them  

Step9: find the result .if they recovered got step 10 and if 

not recovered goto step 11 

 Step10: Send home  

Step11: End 

 

Mathematically, prepare a reference set for testing  

 Ri = {ai1 ai2 ………. aim} for arbitrary variable and 

i=1,2,…..,n. 

Here one variable will refer another variable on the basis of 

priority.  And finally     find Ri to calculate the numbers 

of COVID-19 patient. 

 

Process of referencing will help to identify and isolate that 

person   who has COVID-19 will reduce the expansion of 

problems in new patient. So there exist chances of slowing 

the rate of new infection and it will help to reduce the 

overall number of cases. Effective testing and quarantine 

measures may be helpful to make easy the pressure on 

health services.[11]    

Study and reference of cases on the basis of   age, sex and 

premedical condition and location may make testing easy 

and will give fruitful result. Referencing   may be from one 

person to single person or multiple people. So, during 

testing it is needed to check the priority in testing.  

 

 
Figure 8 : To show Referance of people from one to 

multiple person 

 

 

III. ADVANTAGE 

 

a) Cost effective 

Referral system of techniques will be cost effective as the 

referrals are obtained from a primary data source. It’s is 

convenient and not so expensive method.  It will help to 

find the quicker results. The system should follow good 

co-operation otherwise there will be problem to find actual 

data regarding person. 

  

b)  Decreased lead time 

Referral sampling and testing based on it will help to 

decrease the searching time of COVID-19 patient. 

c) Improved Patient access 

        There are different types of sampling and based on the 

situation it may be possible to used probability or non-

probability based sampling. For example cluster based 

sampling will help to categories sample on the basis of age, 

sex and premedical condition of the people.  

 

d) )Enhanced Provider/ health System Communication 

 Reference system will enhance the communication level 

among health worker. 

 

IV. CONCLUSION AND FUTURE SCOPE  

 

Today the greatest challenge is fighting against COVID-19. 

There exist challenges to find the people who are affected 

by COVID-19. The sampling techniques which describe in 

this paper will help to find the person whose testing is 

needed to get information about COVID-19 infection. Also 

sampling will help to increase the awareness among people 

to find against COVID-19. As there is no Vaccine and no 

suitable anti-viral medicine is available so therefore, the 

most challenging issue how to detect the infected persons 

and then isolate them. In the present paper the authors have 

mentioned few sampling methods which may be used to 

apply testing for COVID-19. Time is an important factor to 

overcome the epidemic Covid-19.At present situation 

Corona virus Covid-19 is spreading in unpredictable way 

.There is need to break the chain of  COVID-19. So there 

need more testing and testing. Referencing sampling is 

based non-probability methods and there may exist chance 

to find out the people whose testing is required immediately 

to overcome the COVID-19 problem. However, there exists 

future scope to study different types of sampling methods   

which will allow us to test people more accurately even if 

the people are asymptomatic. 
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