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ABSTRACT 
 

As the COVID-19 pandemic elapses, too many attention is being given to long COVID: it is 

a set of symptoms that people experience after covid infection. Since it is so new, we are still 

learning about it. The more we understand post-covid syndromes, the more it can help people 

with both long COVID and everybody else. Those with long COVID is called ‘long haulers’, 

with the research community it is still settling on a formal term that’s accurate. 

The study aims to investigate the clinical manifestations and vaccination which were 

received by the patients that, examining that the patients has post Covid syndrome even if 

they received Covid vaccine or not.  

By integrating insights from diverse fields, this thesis endeavors to provide a holistic 

understanding of Post Covid Syndrome’s and foster targeted interventions for patient care 

and health management. So that, patients can be awarded about taking vaccination.  

Covid-19 vaccinations currently authorized for Bangladesh are Pfizer and Moderna. This 

thesis research will try to resolve the complexity of post Covid syndrome for these 

vaccination in Bangladesh.  

 

Keywords   

World Health Organization, Blood Pressure, Low Pressure, Post Covid Syndrome, Vaccine, 

Odorless, Dyspnea, Low Vision 
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CHAPTER 01 

INTRODUCTION 

1.1 BACKGROUND  

There were 2 Million Covid cases in Bangladesh where deaths were 29,493 till 2023. Not only in 

Bangladesh, has the Covid-19 pandemic had fell impact on global health, millions of people infected by 

it. While many people recover from this illness, some continue to have post covid syndrome even though 

they are vaccinated and some cases they are not. Most people who develop COVID-19 fully recover, but 

currently we see they are approximately 50%-60% affected by the post covid syndrome which is mid and 

long-term effects. That’s why it increases attention of researchers to signify the challenge for healthcare 

sector and has become an area of increasing concern for public health authorities.   

 

It’s important to remember that our understanding of post COVID-19 syndrome may help affected 

individuals to survive.  

 

The list of symptoms is too random and isn’t fully defined yet. Researchers are working with patients who 

develop post COVID-19 syndrome. However to better understand more about the syndromes as in 

vaccinated or not also its symptoms and effects, this research will try to find out them while data collecting.  

 

The main purpose of this thesis is to find out the most affected patients when they are vaccinated or not.  

 

In data collecting, patients were too helpful to assist while surveying. They provided their information 

about covid affection. Patients were in different ages. But they all faces post covid syndrome. Some of the 

patients suffered from low vision, memory loss which they never experienced before covid. Also, High 

blood pressure, Low blood pressure, pain in the body, lungs infection, and uric acidic problem has been 

found in this research.  
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Figure-1: Long term effects of COVID-19 (Google). 
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1.2 MOTIVATION OF THE RESEARCH  
 

Researchers from other countries are trying to define post Covid syndrome or long Covid. However, 

researchers should find out more specification. Surroundings that I have found some patients who 

developed several symptoms that they did not have before. In this research, we will use random method 

and questionnaires to find out best information regarding post-covid syndrome. By using machine learning 

algorithm, this research will try to specify the symptoms of post covid if patients are vaccinated or not.  

 

1.3 RESEARCH QUESTIONS 
 

1. Does covid recovered patients suffers from post covid syndrome ?  

2. What are the symptoms they are suffering ?  

3. Are they vaccinated who suffered from post covid syndrome ?  

4. What are the ratio of suffering post covid syndrome if vaccinated ?  

 

 

1.4   RESEARCH OBJECTIVES  

Objective 1: To find out the ratio of patients who are vaccinated. 

Objective 2: To find out at the most syndrome into covid patients. 

Objective 3: This research will show Bangladesh’s situation about covid patients. 

 

1.5 RESEARCH SCOPE 

 This research will help people to find out more about post covid syndrome. 

 People will acknowledge if they are affected via vaccination or not. 

 People will acknowledge about the most affected syndrome so that, they can remain aware.  
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1.6 RESEARCH ORGANIZATION 

Chapter 1: It presents the introduction of this thesis paper. 

Chapter 2: This chapter represents literature review, literature gap and previous literature that researcher 

works on this topic previously. 

Chapter 3: This chapter is providing about the data collection method, pre-processing, survey, 

questionnaire, model architecture.  

Chapter 4: This chapter analyzed result that found while proceeding experiment, evaluation of the study.  

Chapter 5: This chapter highlights the contribution, limitations and future work.  
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CHAPTER 02 

LITERATURE REVIEW 

2.1 INTRODUCTION 

In literature review, a researcher should review the previous research, article, journals, publications etc. to 

see if the relevent work has been done till now on that topic. In a research paper, a researcher can use 

literature review as an establishment and as help for another knowledge that you contribute to get better 

results. 

 

2.2 PREVIOUS LITERATURE 
 

In this research, a large population-based prospective cohort study has been done, a significant proportion 

of patients with COVID-19 developed long-term health problems after the acute infection. It says, 

population-based prospective cohort of 431 patients in Switzerland. 

Eligibility criteria included a positive RT-PCR test result and age of 18 years or older.  Positive RT-PCR 

test result between Oct. 6, 2020 and Jan. 26, 2021, at a median of 7.2 months after their diagnosis. [5] 

 

In this study, they summarized post covid syndrome’s affects and 10-35% of patients suffering from covid. 

However, only very few common symptoms and primary precautions were discussed here. [6] 

 

In this research, researcher studied only on 153 patients who suffered from covid-19 at a specific care 

center in Sri Lanka. The study conducted particularly on South Asian people. It is a prospective cohort 

study to follow up patients with moderate to severe disease or mild disease with multi chronic conditions 

at 2 and 6 weeks, 3 and 6 months and 1 year from discharge. [7] 

 

Basically, the after heath care of covid-19 is discussed here. It says pathologic entity, persistent physical, 

medical and cognitive squealed are refer to post covid syndrome. This research discussed about pathologic 

fibrosis of organs and vasculature which is worsened quality of life. It also worked on inhibiting 

transforming growth factor beta (TGF-β), fibrosis modulator. [8] 

 

In this research, they discussed about those patients who discharged from the hospital but readmitted again. 

It is showing after acute covid-19 patients were readmitted 14060 out of 47780 and more than 1 in 10 died 
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after discharge. It also discussed about to quantify rates of organ specific dysfunction in individuals with 

covid-19 after discharge from NHS hospitals in England. [9] 

This research focuses on organ damaging if it is caused by covid-19. It says, after the initial acute infection, 

like many other viral disorders, a multi conditional long-lasting symptoms have been described. [10] 

 

This research shows only two symptoms which are: fatigue and dyspnea. It studied on only 43 data in a 

specific area and on who are lingering and debilitating symptoms following acute covid-19 infection. It 

studies on National Institute for Health and Care Excellence patients who suffering from post covid 

symptoms three weeks beyond from initial stage. [11]  

 

This research had discussed on Dhaka Medical College Hospital between June 01 2020 to August 10, 

2020. It studied only 3 months data of that hospital. Among 400 patients, they analyzed 355 patients. It 

founds 46% patients developed post-covid symptoms and 70% cases, post viral fatigue being the most 

appeared symptom. [12]  

 

This research have been done on 14392 participants who were suffering from covid in Bangladesh. It 

discussed between Jun 2020 to Nov 2020. It defined 8 long covid symptom they have found. The duration 

of the post covid symptom is 5.2 weeks. Researchers focused on specifying post covid syndrome. [13] 

 

 

2.3 LITERATURE GAP 

All of the research says about post covid syndrome and its duration. But my proposal is to be confirmed 

that patients have post covid syndrome if they are vaccinated most. None of the research paper mentioned 

about vaccination.  
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CHAPTER 03 

METHODOLOGY 

 

3.1    DATA COLLECTION & OVERVIEW  

The dataset was collected from 2 district Dhaka & Feni from Bangladesh. The method used for 

data collection is Simple Random Sampling model. It was randomly collected from those two 

districts and these data are real data collected via live interview. There are 12 columns including 

patient name, gender, age, year, month, location, vaccination, post covid syndrome, length of 

syndrome, weakness, cured or not, previous medical history if any covid patient have and 8 rows 

according to 2020 to 2022. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Dataset of covid 19 patients. 
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3.2    SURVEY QUESTIONNAIRE  

The questionnaire I used for collecting data is real life live question and it is verified by Dr. Sultan Abu 

Sadat Md. Sayem, MBBS(CU), BMDC.   

1. Patient Name 

2. Gender 

3. Age 

4. Profession 

5. Covid affected year 

6. Did you take covid-19 vaccine ?  

7. Did you take vaccine before corona disease ?  

8. After recovery, do you feel any post syndromes ? 

9. Do you have any previous medical history ?  

10. Do you feel musculoskeletal symptom (পেশীর উেসর্ গ) like pain in the body, joint etc. ? 

11. Do you have blood pressure (High/Low) before covid infected ?  
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Survey form:  

Figure 3 is showing the survey form which used for data collection given below: 

 

Figure: 3: Survey form (Questionnaire) 
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3.3 DATA PRE-PROCESSING  

The detailed block diagram of proposed methodology has given below. I utilized that I worked 

with 1 real dataset, so I didn’t need to merge it. I conduct the preprocessing, interviewing, EDA, 

standardization and k-means clustering part.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Data collection methodology. 

 

 

MERGING AND PROCESSING 

Since the data is about COVID-19 patients post syndromes, so there were no needed to merging 

the data. The first step is the data pre-processing. For the experimental set up, I used python 

programming language. In this step, I imported all necessary libraries and the proposed dataset. 

By removing null values, duplicate values; dataset is ready for EDA.  

Post Covid 

Syndrome Dataset 

Preprocessing 

(Data Collect, 

Interview) 

Exploratory Data 

Analysis  

Standardization 

Remove Null Value, 

Remove Duplicate, 

Data Balance 

 

Split Data 

Correlation 

Test Data Train Data 

Feature 

Selection 
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EXPLORATORY DATA ANALYSIS (EDA) 

Exploratory Data Analysis (EDA) is a process to explore the unseen clear-sightedness from the 

data. Through EDA analysis, we can find various information from the data set, which is helpful 

in making various decisions as well as in selecting the machine-learning model. EDA is done 

through various types of statistical methods, data visualization etc.  

 

DESCRIPTIVE STATISTICS 

Table 1 shows the descriptive statistics of the variables. The AGE and LENGTH_DAYS have the 

highest standard deviation that means the most variability of these variables.  

 

 

 

 

 

 

 

 

 

 

Figure 5: Descriptive Statistics of Dataset. 

 

 

 

 

 



  Course: Thesis 

© Daffodil International University 

 P a g e  13 

 

RANGE AND OUTLIERS OF THE VARIABLES 

The Box Plot in Figure 6 for visualizing, YEAR variable of post covid syndrome has been found 

as the largest range among other variables. At the same time, AGE, YEAR and LENGTH_DAYS 

shows some outliers. Especially, LENGTH_DAYS contains most of the extreme values. MONTH, 

VACCINATED, WEAKNESS, IS_CURED variables have the lowest range without any outliers. 

 

 

 

 

 

 

 

Figure-1: Box Plot of the Dataset. 

 

Figure 6: outliers 
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NORMALITY CHECK (HISTOGRAM) 

Figure 7 describes the distribution of the variables. Visually the distribution shows histogram plot 

to show the dataset to check normality. 

 

Figure-7: Histogram of the dataset. 
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After performing the Anderson Darling Normality Test to check normality, we found out that no 

variables following normality. The result is given in Table 1.  

Variable Result Decision 

LENGTH_DAYS stat=11.395901, 

p=0.003353 
Not a normal distribution 

AGE stat=11.395901,  

p=0.003353 
Not a normal distribution 

YEAR stat=11.395901,  

p=0.003353 
Not a normal distribution 

MONTH stat=11.395901,  

p=0.003353 
Not a normal distribution 

Table-1: Descriptive Statistics of the Dataset. 

CORRELATION CHECKING 

After performing the Hypothesis test for adherence checking using Pearson’s correlation, Table 2 

shows the weak correlation among the variables except one decision. The result shows that there 

are 3 independent variables and 1 dependent which is most important for this paper. From this 

analysis, we seem to understand that if a covid patient is vaccinated, the post covid symptoms 

appears most. 

 

Variable 1 Variable 2 
Pearson’s 

Correlation 
Result Decision 

Has_Post_Syndrome Age -0.019 stat=-0.019268

, p= 0.757154 
Independent 

Vaccinated Age 0.001 stat=0.001792, 

p= 0.977058 
Independent 

Has_Post_Syndrome Vaccinated 0.933 stat=0.933195, 

p= 0.000000 
Dependent 

Vaccinated Gender -0.094 stat=-0.094106

, p= 0.130162 
Independent 

 

Table-2: Pearson’s correlation. 
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Algorithm Model (Technique):  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Algorithm technique. 
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3.4 ALGORITHM USED  

3.3.1 LINEAR REGRESSION 

Linear regression is a supervised machine learning technique. It is a statistical method used to model the 

relationship between a dependent variable and one or more independent variables by conducting into a 

linear equation to observed data. Our primary goal is to predict the value of the dependent variable based 

on the values of the independent variables. It predicts numerical value.  

 

3.3.2 NAÏVE BAYES CLASSIFIER 

The Naïve Bayes Classifier is also a supervised machine learning algorithm that is used for classification 

tasks such as text classification. They use principles of probability to perform classification tasks. Naïve 

Bayes is part of a family of generative learning algorithms, meaning that it seeks to model the distribution 

of inputs of a given class or category. Unlike discriminative classifiers, like logistic regression, it does not 

learn which features are most important to differentiate between classes.  

 

3.3.3 RANDOM FOREST 

The random forest algorithm is an extension of the bagging method as it utilized both bagging and feature 

randomness to create an uncorrelated forest of decision trees. Random forest is a commonly-used machine 

learning algorithm that combines the output of multiple decision trees to reach a single result. Its ease of 

use and flexibility have fueled its adoption, as it handles both classification and regression problems.  

 

3.3.4 CLASSIFICATION & REGRESSION TREE (CART) 

A classification and regression tree is a predictive model, which explains how an outcome variable’s values 

can be predicted based on other values. A CART output is a decision tree where each fork is a split in a 

predictor variable and each end node contains a prediction for the outcome variable.  

 

3.3.5 SUPPORT VECTOR MACHINE (SVM) 

A support vector machine is a type of supervised learning algorithm used in machine learning to solve 

classification and regression tasks; SVMs are particularly good at solving binary classification problems, 

which require classifying the elements of a data set into two groups.  
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ANOVA TEST 
To test the difference of post covid syndrome, I performed ANOVA two-way test. Figure-9 shows 

the test result. As per the test result of each separate variable, I found some facts. That are, 

 Covid patients whether male or female both may have post covid syndrome. It is not gender 

dependent. 

 Appearing post covid syndromes does depend on vaccination. If vaccinated, the patient 

may suffer from post covid syndrome even without experiencing covid-19.  

 Every patient is suffering from massive weakness and it became a common syndrome for 

all covid patients.  

 

Figure 9: ANOVA Two-way Test Result. 

 

STANDARDIZATION  

Using the maximum and minimum values of this variable which scales Min – Max Normalizer, so 

that all data we would found within a certain range to the normalized state. In this method each 

data is subtracted from its minimum value (of that variable), the subtraction is divided by the range. 

This is how each data is scaled. 
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Range: Range is the difference between the maximum and minimum values of a variable. 

 

𝑋𝑛𝑒𝑤 =
𝑋𝑖 − min⁡(𝑋)

max(𝑋) − min⁡(𝑋)
………… . (1) 

 

K MEANS CLUSTERING ALGORITHM 

Figure 10 depicts K-means Clustering, an Unsupervised Learning algorithm that divides the 

random dataset into different clusters. In this case, K denotes the number of pre-defined clusters 

that must be created during the process; for example, if K=2, there will be two clusters; for K=3, 

there will be three clusters, and so on.  

It shows us to cluster the data into different groups like post covid syndrome, location which it 

appears most, so that we can understand the data and research.  

The algorithm starts with a random dataset, divides it into k clusters, and then repeats the process 

until it find its utmost best cluster. In this algorithm, the value of k should be predetermined.  
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Figure 10: K-means Algorithm and clustering. 

 

The k-means clustering algorithm mainly conduct two tasks:  

Determines the best value for K Centre points and it continues with iterative process. Assigns each 

data point to its closest k-Centre. Those data points which are near to the particular k-Centre, create 

a cluster. 

In K-means clustering, we use Euclidean distance to calculate the distance. Equation 2 depicts the 

Euclidean distance.   

  d(x, x`) = √(x1 - x`1)
2 + …. + (xn – x`n)2               (2)  
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CHAPTER 04 
 

We have done some experiment with the data set to see what the situation of patients if they are vaccinate 

or not. Does they have post covid syndrome even if they are vaccinated. The dataset is containing 260 data 

where  

 

4.1 RESULT ANALYSIS 

We observed from the dataset that, either vaccinated or not vaccinated both patients can have post covid 

syndrome. What we are looking for is for which one patients suffered from post covid. So that, we split 

data from the dataset and 75% data has been taken for Train data and 25% data for Test data.  

We applied Linear Regression model and we get 83% accuracy of the data. Then we applied SVM and we 

got 88%. Next we applied Decision Tree and got 92%. Then we applied Random forest and got 98%. And 

lastly, we applied Naïve Bayes algorithm and we get 99% accuracy. 

 

Linear Regression 83% 

Support Vector Machine (SVM) 88% 

Decision Tree  92% 

Random Forest 98% 

Naïve Bayes Classifier 99% 
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Figure 11: OLS result from regression analysis.  

 

TRAIN DATASET ACCURACY TEST: 
From the dataset, 75% of data has been taken for the train dataset except 25% of data. The result is showing 

below: 

Here, we can see in the below Figure 12, the Accuracy is 99%, so that, we can say our dataset model is 

performing accurately. 

 

Figure 12: Train dataset accuracy test.   
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TEST DATASET ACCURACY: 

Figure 13 shows the accuracy of test dataset which is: 0.99% working accurately.  

 

Figure 13: Test dataset accuracy.   

 

 

VACCINATION WISE POST COVID SYNDROME  

As we can see in Figure 14, it describes that, the patients who haven’t taken covid vaccine got the 

less symptoms than who are vaccinated. So, we can pictured that, vaccinated patients are mostly 

affected by the post covid syndrome.  
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Figure 14: Vaccination wise Post Syndrome in Boxplot.  
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VACCINATION WISE POST COVID SYNDROME  

Figure 15 and Figure 16 shows that if the patients are vaccinated, the possibility of suffering from post 

covid syndrome is too high.  

 

 

Figure 15: Vaccination wise post covid syndrome in Distribution plot.  
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Figure 16: Vaccination wise post syndrome in Heat map. 
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CHAPTER 05: CONCLUSION & RECOMENDATION 
 

5.1    FINDINGS & CONTRIBUTIONS 

Internationally, there have been 532,201,219 confirmed cases of COVID-19, including deaths, 

reported to WHO as of 10 June 2022. COVID-19 is increasing day by day. Vaccine doses have 

been administered a total of 11,854,673,610 as of 6 June 2022. Since it is a new disease, lots of 

things do not clear to us till now.  

 

 

 

This report says, some specific post covid syndrome has been detected. Such as,  

High Blood Pressure,   

     Low Blood Pressure,   Tasteless 

     Short of Breath,    Low Vision 

     Weakness,         Loss of Memory 

     Odorless 

     Pain in the Body 

 

We should be known about these post covid syndrome so that after effect can be diagnosed as 

early as possible. 
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5.2    LIMITATIONS 

Collecting real time data was the main limitation we have faced. Not so much of hospitals wants to share 

their patients’ information. Not so many people also wants to share their information. So, I have to collect 

data from my surroundings, acquaintances, friends and family. Since, it’s a new disease, I had to prepare a 

questionnaire for collecting data but it needed to be verified by a Doctor. It would be better if we researchers 

has the facility to collect data easily so that, we can study further more.  

 

5.3    RECOMMENDATION FOR FUTURE WORK 

When vaccination will be produced for Covid-19 again, this research will help to diagnose about 

after covid symptoms. Therefore, we can also work as country wise post covid symptoms, district 

wise, and area wise. So, we can be so ensured about this post covid syndrome and will able to take 

action for it who suffers.  
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