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                                                                  ABSTRACT 

The COVID-19 virus is now considered a hot topic among researchers around the world. Globally, 

the COVID-19 pandemic has had a serious impact on human life since it began. As a result of this 

virus, sleeping patterns have changed dramatically and the prevalence of insomnia has increased. 

Both mental and physical health have been negatively affected. 

 

In this thesis study, it discusses the effect of COVID-19 that influences people highly and the 

factors which are mostly responsible for these problems. The sample is recruited from the 

Bangladesh using online self-report measures where (n = 945, 59.2% Male, 40.8% female). Here 

the ANN (MLP) & LR has been used for analysis of the research and different types of difference 

has been showed between this two Algorithms with their statistical analysis. Statistical analysis 

was done in Microsoft excel office and SPSS. But ANN (MLP) which provides best optimal result 

for the dataset. 

This study will help the medical professionalisms & clinicians to get an overview about the Covid-

19 factors impact during this long period and the statistical amount of the effect.  

 

Keywords: Covid-19, sleep disturbance, coronavirus, pandemic, anxiety, insomnia. 
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CHAPTER - 1 

Introduction  

1.1 Introduction 

Coronavirus disease is caused by the SARS-COV-2 virus, which is officially identified as COVID-19. First 

observed in December 2019, this COVID-19 virus was transmitted from Wuhan in Hubei Province of China 

(1-3). COVID-19 was declared a pandemic by the World Health Organization (WHO) on March 11, 2020 

(4). Covid-19 is spreading throughout the world (4). A total of 264,609,841 COVID-19 cases in the world 

have been confirmed till December 3, 2021, and 5,253,114 deaths have occurred worldwide for this disease 

(5). Most of the countries trying to adopt and prevent this virus, for this reason, have taken different 

steps such as office activities remotely, banning of international travel, lockdowns, and physical 

distancing from others. All of us recognize that Bangladesh is a decrease- center- profits country 

and it's also the world’s maximum densely peopled country (6). Because of this, Bangladesh also 

trying to stop the unfold of the criticism the usage of its confined coffers (6). In Bangladesh, the 

COVID-19 case changed into built on March 7, 2020. The various overall populace instances have 

been verified around 1,576,827 and 27,986 total deaths in Bangladesh as of December 3, 2021 (7). 

For this reason, the government of Bangladesh determined to declare lockdown on March 26 so 

they can prevent the country's humans from this virus (6). Mental health and poverty are related 

(8). There's a higher burden of mental issues between Low and middle-income countries have in 

place of economically developed countries (9, 10). Intellectual fitness offerings are noticeably 

insufficient in low-and middle-profits nations, and the sources for intellectual health are 

nevertheless scarce, inefficiently applied, and inequitably allotted (11, 12). In comparison with 

Australia and Canada, the location of Bangladesh is greater than a hundred- fold at the back of in 

terms of the number of psychiatrists consistent with 100,000 population amongst the overall 

population (13). The amount of occupational therapists per 100,000 population is zero in 

Bangladesh (13). However this charge is round 7.65 and 3.7 in Australia and Canada (13). The 

paying value of intellectual disorders is about 20% of the fee of intellectual health care in Australia 

and Canada, but in Bangladesh, human beings have to pay the entire cost of the remedy (13). It's 

noted that intellectual fitness offerings are non-existent virtually at the primary care level of the in 

the country (14, 15). The shortage of an adequate wide variety of psychiatrists, and maximum of 

them in large towns which makes the load heavier too much (16). Because of this, intellectual 

fitness issues throughout the COVID-19 pandemic were an excessive amount of excessive in 

Bangladesh. Covid-19 has a intellectual impact with the bodily impact (17, 18). With that tension 

and depression and self-mentioned strain are common psychological outcomes of the COVID-19 

pandemic (19). Preceding exceptional research have proven that the superiority of novel infectious 

sicknesses, like SARS, can boom tension, melancholy, and pressure stages among the overall 

populace (20). Staying at home, doing homeschooling for kids, working from home, decreasing 

social interplay, operating many extra hours in disturbing conditions, and fitness dangers will have 

an intense effect on every day workings and middle of the night sleep (18). As humans stayed 
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inside the domestic maximum of the days throughout this time it disrupted the sleep nice for the 

extraordinary forms of the impact of motives (21). Sleep performs a critical position in the 

emotional law of human beings (22–25). Distinct types of cross-sectional epidemiological research 

have proven that there is a hard relation between sleep disturbance with new-onset of bad mental 

health fame and lasting terrible intellectual fitness popularity a few of the people of the country 

(26–30). Sleep disturbance is likewise considered a causal factor for plenty mental fitness issues 

(31). We realize that distinct research have proven that proper satisfactory sleep no longer simplest 

reduces the threat of non-communicable illnesses (NCDs) (32–37) however also facilitates to 

enhance immunity against viral contamination of the human body (38, 39). Via true best sleep, the 

immune gadget can be developed and this could play an amazing effect on the susceptibility of 

COVID-19 contamination. Except it additionally stated that economic burden, own family support, 

and social assist have an amazing effect on psychological health and sleep (40). This paper will 

try to investigate the threat elements related to sleep disturbance within the context of COVID-19 

and new regular lifestyles throughout the long duration in Bangladesh. 

Eventually, on this thesis, the principle goal is to analyze the impact of various factors on insomnia 

to carry out the essential powerful reasons amongst them all. 
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1.2 Motivation of the Research 

The Corona virus that means Covid-19 has an extra effect at the lifestyles of the humans of Bangladesh. It 

was estimated the effect of this virus will be increased from the starting because of the human to 

human. But this Covid-19 has prevalence vast range to the whole world dramatically which was 

not under consideration to the specialists. So it has kept a great impact on the whole world people 

for sleeping. There are many reasons for sleep problems this time of the pandemic. Like – 

demographical or covid-19 related. All the factors are not responsible for all the time for this sleep 

disturbance. For this, my research study will find out the factors which have the most impact on 

this sleep problem. According to find out the problem the clinicians will realize and they will be 

able to easily find out the reason when any patients will come to them for their insomnia during 

this covid-19. 

1.3 Problem Definition 

From 2020, we can see that the people are suffering too much from these problems of covid-19 

like the other developed countries. This has brought a dramatic change of the normal life of the 

human that may be physical and mental. So for this reason people are being disrupted from leading 

a peaceful life. Because many factors have influenced human life and kept them far from their 

normal sleep. Like – internet use increase, anxiety, sleeping schedule change, staying at home and 

working from home, and so on. So it has kept negative impact mostly like before the starting of 

the pandemic. Before the Covid-19 the reasons for sleep problems also existed but they were not 

so much under consideration like this time of two years. These two years this has increased too 

much and this is out of our thinking. We all know that sleep is very much important for all people 

and 6-8 hours sleeping is very much needed every day for a human. But this time the timing has 

changed highly. For this reason, people are falling different problems which are leading them to 

sometimes suicidal attacks for being mentally depressed or tense and making them ill in severe.  

So this problem has become the central discussion and hot topic in recent times. 

1.4 Research Question 

          1. What affect mostly people in their sleeping during this pandemic? 

          2. Which algorithm is more acceptable for this analysis? 

1.5 Thesis Organization 

Chapter one describes the introduction, background of this research, objective, motivation of the 

study, problem statement etc. Chapter two illustrates the literature reviews. Chapter three describes 

the methodology, data collection, data analysis etc. Chapter four represents evaluation metrics and 

analysis. Chapter five represents result and discussion. In the end, chapter six represents conclusion, 

findings and destiny works. 
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CHAPTER - 2 

BACKGROUND  

2.1 Introduction 

 

There are no such good papers where they have used artificial analysis with logistic regression for 

finding the best output of this problem. So, I have thought about creating the analysis using a 

neural network analysis system that can identify the best result and is more accurate than others. 

 

2.2 Related Works/ Literature review 

 

In ANN the input unit takes input from the environment and weight and bias are also added with 

the input, then in the hidden layer, there is an activation function where it calculates the 

mathematical unit. After that, it compares every output with the actual value. It continues the 

calculation when the expected result is not satisfied with the actual one by changing the weight in 

every calculation. Besides, in most of the cases, LR has been used for the analysis. So for this 

reason I have used ANN with LR algorithm to recognize my data set. 

 

In the paper [41] it works on multivariate logistic regression for analysis and they have used the 

lockdown period for their research and the Dhaka city is used only. But if the ANN can be used it 

would be better. Those who will work on this paper will get a benefit from the lockdown data 

analysis.  

 

In the paper [42] there is described of the descriptive analysis because they have worked with 

previously collected different data. With that, they have used longitudinal studies because they 

have collected data from a previous certain period. If they would use the recent time of the 

pandemic analysis it would be better. 

 

In paper [43] their primary intention is to assess adjustments in sleep at some stage in the COVID-

19 outbreak and use information-driven tactics to become aware of distinct profiles of 

modifications in sleep-related behaviors. But they have used retrospective approaches for the data 

that created recall bias because the participants didn’t realize their history of problems. Here also 

mentioned about the three month time for research of the starting of thee covid-19. Here they have 

used the KNN algorithm for classification analysis, U test, ACNOVAs, McNemar's tests and Chi-

square test for analysis, multivariate logistic regression. As there have used the starting time do 

the result of sleep problem may not be too serious for the analysis. 

 

In paper [44] it can be easily found out the comparison between the pre lockdown and the during 

lockdown sleep situation. But there is recall and response bias because there have collected data 

from pre-lockdown situations and so that all respondents could not memorize the previous 

information. With that, the missing values also create the bias of the result. Right here, they have 

got only used different checks for evaluation like- Chi rectangular, Mann-Whitney U-trying out, 

Kruskall-Walis, X2 goodness of in form for specific variables. There is no algorithm they have 

used for their research. 
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In paper [45], there is research about the university students' sleep problems on lower resilience, 

preexisting mental health, depression, and anxiety. But there they have used only university 

students and only undergraduates with that investigation of only for the short period. They needed 

to use all university students to analyze the students' situation during the pandemic and needed to 

a long time analyze. There were used t-testing, one -way- ANOVA, and hierarchical evaluation. 

There is no algorithm or ANN analysis that gives the best output. 

 

From paper [46], we can know about the students and administrative staff’s condition during 

pandemic on sleep which is very much helpful to know the university level analysis. But there is 

no neural network analysis that could be better for getting the performance of output. They only 

used normal analytical analysis. With that, this study is explorative and no general people are here 

for analysis so the whole population assumption will not be calculated. 

 

In paper [47], there is clear evidence about the junior, senior, and college students total analysis. 

But there is a lack of other older-aged populations which is much important for the total analysis. 

And there is a vast amount of females which can give a huge result bias for analysis. In the paper, 

they used the chi-square test and linear and logistic analysis for their research. 

 

According to paper [48], there is clear evidence on physicians about their sleep problems during 

the pandemic. However on this, they didn’t take a look at the impact of many factors as overall 

working hours/week and materials abuse, which may create lower accuracy and not total result 

invention. There is no use of the neural network or other algorithms use, which may help to better 

analyze the result. 

 

In the paper [49] works on statistical analysis using SPSS with chi-square test, spearman’s test and 

linear regression. They worked on only children and adolescents using SDSC. They focused on 

the anxiety level for sleep measurement. There is no graphical representation which may easily 

improve the better realization of the analysis.  

In the paper [50] works on statistical analysis using SPSS with ANOVA test, and multivariate 

regression analysis. They worked on only adults. They focused on the psychological distress like 

stress, depression and anxiety for sleep measurement.  

 

2.3 Bangladesh Perspective 

 

As Bangladesh is not a well-developed country, its people are living with so many struggles for 

continuing daily life. So, for this reason, the sleep problem is very acute among people. But for 

the covid-19 it's so much affected from last years. For this reason, this sleep measurement analysis 

on different factors is very necessary here. 
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                                                                 CHAPTER - 3 

                                                RESEARCH METHODOLOGY  

Research methodology was done by the following factors. 

¶ Introduction 

¶ Data Collection. 

¶ Data Preprocessing 

¶ Research Population. 

¶ Research Sample. 

¶ Data Analysis. 

¶ Research Model. 

3.1 Introduction 

 

                                                             Fig 1: Working steps  
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In Fig 1, I have shown the steps of the working procedure of my research. Firstly, I will create a 

questionnaire form to fill up the respondents. Then I will preprocess the dataset for its vulgarity. 

After preprocessing all the data, we will apply data exploration to visualize our dataset. Then we 

will create a model and according to the model of target and independent factors, I will fit my 

dataset. After that, I will train all the data. Finally, I will test a particular input by using the 

model to identify if the model is right or wrong to predict. 

 

3.2 Data Collection 

 

The survey was done in google forms. The questions of this survey were collected from a 

published journal [42]. Besides that there are seven questions of the Insomnia severity index are 

taken from another research paper [50] which are collected from and the survey link was 

distributed through an online social media platform (Facebook). Users who are aged 11 and live 

in Bangladesh are eligible to complete the survey. 

 

3.3 Data Preprocessing 

 

After collecting g the data the total data set is preprocessed whether there is an invalid or null 

value existing or not. As the question form was restricted through the required option for each 

question for this reason there was no null value found after using the analysis function.  

But before loading to the dataset in SPSS for analysis all the string types values are converted 

using a numerical value. Because for better and easy analysis we need the numerical format.  

 

3.4 Research Population 

 

Male and females aged 11 are eligible for this research study and they live in different parts of 

Bangladesh.  

 

3.5 Research Sample 

 

The total sample collected data is about 945 from all over Bangladesh via the online platform 

and all are selected for research sample for this study because there is no invalid data. 
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3.6 Research Model. 

 

   

                                       Fig 2: Factors that affects the sleep disturbance. 
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                                                                      CHAPTER - 4 

                                          EVALUATION METRICS AND ANALYSIS  

 

AUC - ROC Curve 

The Auc-Roc curve tells us how much the model is capable of distinguishing between classes. 

Higher the AUC, better the model is at predicting the probability of class YES higher than the 

probability of class NO. 

There is a scale for the auc-roc curve measurement- 

(A) .90-1 = excellent  

(B) .80-.90 = good  

(C) .70-.80 = fair  

(D) .60-.70 = poor  

(F) .50-.60 = fail  

 

4.1 Logistic Regression analysis 

     4.1.1 Confusion Matrix using LR 

 

                                   

Prediction 

 

  Sleep disturbance = No Sleep disturbance = Yes 

 

 

             Actual 

Sleep disturbance = 

No 

True Negative (TN) = 

85 

False Positive (FP) = 14 

 

 Sleep disturbance = 

Yes 

False Negative (FN) = 

25 

 

True Positive (TP) = 112 

 

             

                                                   Table 1: Confusion matrix of LR 
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Precision / Positive Predictive value = 
 

   
 = 

 
 = 0.89 = 89% 

Sensitivity / Recall / True Positive Rate = 
 

   
 =  = 0.82 = 82% 

F1-Score = 2 *  
 z 

 
  = 2 *  

Ȣ ᶻȢ

Ȣ Ȣ
 = 0.85 = 85% 

Specificity / True Negative Rate = 
 

   
 = 

 
 = 0.86 =86% 

Negative Predictive Value = 
 

   
 =  

 
 = 0.77 =77% 

Miss Rate /False Negative Rate = 
 

   
 = 

 
 = 0.18 =18% 

False Positive Rate = 
 

  
 =  = 0.18 = 18% 

False Discovery Rate = 
 

  
 =  = 0.11 = 11% 
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    4.1.2 AUC-ROC curve using LR  

 

                                                    Fig 2: AUC-ROC curve using LR 

The ROC curve in (fig: 3) is obtained from the Logistic Regression (LR). Here in the curve X-

axis: True Positive (sensitivity), Y-axis: False Positive (1—specificity). The reference line is 

shown in the dashed line. The ROC curve of the LR model is simply shown in the yellow line. The 

area under the green line and the reference dashed line indicates the area under the curve. LR has 

AUC = 0.828, which is very good for the model estimation. Because the area will be more and 

will be closest to 1 the model will be a more estimate able model for the prediction. 

So, according to the area under the curve, our model is a good and well-fitted model. 

 

 

 



 

13                                                                                                                       ©Daffodil International University 

 
 

 

          4.1.3 LR model & factor importunacy check 

Dependent Variable: Sleep Disturbance (Target) 

 Chi-square df Sig. 

Step 1 

Step 493.658 18 .000 

Block 493.658 18 .000 

Model 493.658 18 .000 

 

                                            Table 2: Omnibus Tests of model significance 

 

Omnibus Tests of Model Coefficients are used to test the model fit. If the Model is significant, this 

shows that there is a significant improvement in fit as compared to the null model, hence, in the 

table p-value is less than 0.05, for this reason, it can be said that the model is describing the data 

petty well and the model is showing a good fit. 
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                                                Table 3: Variables in the Equation of LR 

 

 

 

 

 

 

 B 

(weight) 

Sig. Exp(B)/ 

Odds 

Ratio 

95% C.I.for EXP(B)/ 

Odds Ratio 

Lower Upper 

 

age  .624    

age(1) .232 .531 1.261 .611 2.603 

age(2) .355 .267 1.426 .762 2.668 

age(3) .354 .310 1.425 .719 2.821 

age(4) .490 .123 1.632 .875 3.042 

bmi_level  .867    

bmi_level(1) .323 .481 1.381 .563 3.386 

bmi_level(2) -.078 .784 .925 .530 1.615 

bmi_level(3) .012 .956 1.012 .655 1.564 

size_of_family(1) -.200 .418 .819 .505 1.328 

income_level  .232    

income_level(1) -.142 .656 .868 .466 1.617 

income_level(2) .379 .262 1.460 .754 2.829 

income_level(3) .008 .984 1.008 .467 2.173 

food_consumption(1) -2.874 .000 .056 .034 .093 

exercise_status(1) -.396 .053 .673 .451 1.005 

internet_use  .136    

internet_use(1) .227 .282 1.255 .830 1.899 

internet_use(2) .502 .046 1.652 1.008 2.707 

infected_covid(1) -3.588 .000 .028 .015 .051 

anxiety(1) -.376 .095 .686 .441 1.067 

total .135 .000 1.145 1.105 1.186 

Constant 4.274 .000 71.784   
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Binary logistic regression became accomplished to evaluate the impact of numerous elements at 

the probability that respondents might record that that they had a trouble with their sleep. This 

model contains ten independent variables (age, bmi_level, size_of_family, income level, food 

consumption, exercise status, internet use, infected_covid, anxiety, and total). The full model 

containing all predictors was statistically significant, χ2 (18, N = 944) = 493.66, p < .001, 

indicating that the model was able to distinguish between respondents who reported and did not 

report a sleep problem. The model as a whole explained between 40.7% (Cox and Snell R square) 

and 55.1% (Nagelkerke R squared) of the variance in sleep status, and correctly classified 83.9% 

of cases. As shown in Table 1, only three of the independent variables made a unique statistically 

significant contribution to the model (food consumption, infected_covid19, and total Is), where 

these variables p-value is 0.000 which is less than the significant p-value of 0.05.  

The strongest predictor of reporting a sleep problem was total Is, recording an odds ratio of 1.145. 

This indicated that respondents who had sleep problems on total Is sleep reasons were over 1.145 

times more likely to report a sleep problem than those who did not have sleep problems on total Is 

sleep reasons, controlling for all other factors in the model.  

The odds ratio of 0.056 for food consumption problems was less than 1, indicating that for every 

additional unit of food consumption problem, respondents were 0.056 times less likely to report 

having a sleep problem, controlling for other factors in the model. 

The odds ratio of 0.028 for infected by covid19 was less than 1, indicating that for every additional 

unit of infected by covid19, respondents were 0.028 times less likely to report having a sleep 

problem, controlling for other factors in the model. 

Here total Is is the most important because the coefficient beta that’s called the weight of the factor 

is positive and with the increase of it the odds ratio will increase and the ratio of happening the 

factor influence will also increase with every 1 unit and the odds of sleep disturbance will increase. 

So that its 95% CI lower and upper range is greater than 1. But on the other hand, for food 

consumption and Infected_by_covid19, the coefficient beta or weight is negative which means the 

increase of these units will decrease the ratio of happening sleep disturbance problem (yes). That 

means there is an opposite relation between coefficient beta and odds ratio. For this reason, their 

95% confidence interval of lower and upper boundary is less than 1. 
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4.2 Artificial Neural Network (MLP) analysis  

    4.2.1Confusion matrix Using ANN (MLP) 

                        

Prediction 

 

  Sleep disturbance = No Sleep disturbance = Yes 

 

 

             Actual 

Sleep disturbance = 

No 

True Negative (TN) = 

83 

False Positive (FP) = 16 

 

 Sleep disturbance = 

Yes 

False Negative (FN) = 

19 

 

True Positive (TP) = 118 

 

             

                                             Table 4: Confusion matrix of ANN (MLP) 

Precision / Positive Predictive value = 
 

   
 = 

 
 = 0.88 = 88% 

Sensitivity / Recall / True Positive Rate = 
 

   
 =  = 0.86 = 86% 

F1-Score = 2 *  
 z 

 
  = 2 *  

Ȣ ᶻȢ

Ȣ  Ȣ
 = 0.87 = 87% 

Specificity / True Negative Rate = 
 

   
 = 

 
 = 0.84 =84% 

Negative Predictive Value = 
 

   
 = 

 
 = 0.81 =81% 

Miss Rate /False Negative Rate = 
 

   
 = 

 
 = 0.13 =13% 

False Positive Rate = 
 

  
 =  = 0.16 = 16% 

False Discovery Rate = 
 

  
 =  = 0.12 = 12% 
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     4.2.2 AUC-ROC curve using ANN (MLP) 

  

                                                    Fig 3: AUC-ROC curve using ANN (MLP) 

The ROC curve in (fig: 4) is obtained from the artificial neural network model (ANN). Here in the 

curve X-axis: True Positive (sensitivity), Y-axis: False Positive (1—specificity). The reference 

line is shown in the dashed line. The ROC curve of the ANN model is simply shown in the yellow 

line. The area under the yellow line and the reference dashed line indicate the area under the curve. 

ANN (MLP) has AUC = 0.841, which is very good for the model estimation. Because the area will 

be more and will be closest to 1 the model will be a more estimate able model for the prediction. 

So according to the area under the curve, our model is good and well-fitted. 
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       4.2.3 ANN (MLP) factor importunacy check 

Dependent Variable: Sleep Disturbance (Target) 

  

Nor

mali

zed 

Imp

orta

nce 

Nor

mali

zed 

Imp

orta

nce 

Nor

mali

zed 

Imp

orta

nce 

Nor

mali

zed 

Imp

orta

nce 

Nor

mali

zed 

Imp

orta

nce 

Nor

mali

zed 

Imp

orta

nce 

Nor

mali

zed 

Imp

orta

nce 

Nor

mali

zed 

Imp

orta

nce 

Nor

mali

zed 

Imp

orta

nce 

Nor

mali

zed 

Imp

orta

nce 

Imp

orta

nce  

Perc
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ge 

Net

wo

rk 

Age 
22.2

% 

16.0

% 

18.6

% 

14.5

% 

18.6

% 

15.1

% 

17.9

% 

26.3

% 

17.8

% 

24.7

% 

19.2

% 
N1 

BMI_Lev

el 

14.0

% 

20.6

% 

13.1

% 

17.9

% 

18.4

% 

14.5

% 

13.5

% 

34.4

% 

15.9

% 

11.0

% 

17.3

% 
N2 

Size_of_f

amily 

7.2

% 

5.0

% 

6.2

% 

3.4

% 

7.5

% 

2.9

% 

11.9

% 

7.5

% 

8.4

% 

8.6

% 

6.9

% 
N3 

Income 

level 

21.1

% 

21.5

% 

13.1

% 

17.8

% 

23.5

% 

14.8

% 

20.2

% 

29.5

% 

17.7

% 

33.2

% 

21.2

% 
N4 

Food 

consumpt

ion 

70.8

% 

96.2

% 

85.2

% 

82.4

% 

90.8

% 

100.

0% 

86.8

% 

93.5

% 

97.9

% 

100.

0% 

90.3

% 
N5 

Exercise 

status 

10.4

% 

8.8

% 

14.2

% 

15.2

% 

12.7

% 

17.7

% 

12.3

% 

6.2

% 

13.2

% 

6.1

% 

11.7

% 
N6 

Daily_int

ernet_use 

15.2

% 

20.4

% 

12.1

% 

12.0

% 

13.8

% 

15.6

% 

10.8

% 

21.9

% 

16.1

% 

11.7

% 

15.0

% 
N7 

Infected_

by_COVI

D19 

72.8

% 

89.7

% 

86.3

% 

85.6

% 

100.

0% 

97.5

% 

76.4

% 

91.2

% 

100.

0% 

94.1

% 

89.4

% 
N8 

Anxiety 
13.9

% 

24.9

% 

18.5

% 

12.0

% 

6.3

% 

8.0

% 

7.4

% 

18.3

% 

15.3

% 

13.2

% 

13.8

% 
N9 

Total Is 
100.

0% 

100.

0% 

100.

0% 

100.

0% 

90.1

% 

95.6

% 

100.

0% 

100.

0% 

96.3

% 

89.1

% 

97.1

% 
N1

0 
             

                                          Table 5: Variables importunacy of ANN (MLP) 

The ANN analysis has been performed 10 times to measure the above calculation of the 

importunacy of the factor analysis. From the above table, we can see that among the 10 factors of 

sleep disturbance for covid-19 the Total Is factor is most important because its percentage of 

importunacy is 97.1%, which is greater than the other factors. The Total Is the value is calculated 

from the 7 Insomnia severity indexing questions. 

So, according to the ANN (MLP) analysis, we can say that the Total Is keeps a more powerful 

impact than the other factors for Covid-19 duration.    
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  4.2.4 Analysis prediction using statically graph of ANN (MLP) model   

Network 

Training-

Testing 

Percentage 

Sum of 

square error 

(Training) 

(InT) 

Sum of 

square error 

(Testing) 

(InT) 

RMSE 

(Training) 

(InT) 

RMSE 

(Testing) 

(InT) 

RMSE(Training)(InT)-

RMSE (Testing) (InT) 

1 80-20 184.987 47.816 0.497 0.494 0.003 

2 80-20 197.032 47.832 0.508 0.514 0.006 

3 80-20 205.578 50.888 0.521 0.522 0.001 

4 80-20 193.732 48.789 0.508 0.503 0.005 

5 80-20 195.712 56.998 0.512 0.537 0.024 

6 80-20 213.928 49.981 0.533 0.513 0.020 

7 80-20 184.571 55.357 0.500 0.518 0.018 

8 80-20 197.628 46.183 0.511 0.498 0.012 

9 80-20 202.335 56.166 0.514 0.560 0.046 

10 80-20 202.646 46.281 0.520 0.487 0.033 

 Mean 197.815 50.629 0.512 0.515  

 Std. Dev 8.977531057 4.107679757 0.010385815 0.021626198  
 

                                              Table 6: Graph calculation of ANN (MLP) 

 

 

                                            Fig 4: Model prediction graph using ANN (MLP)  

 

In the above table, there is shown the ANN (MLP) calculation and the calculation has happened 

10 times on the dataset. After 10 times network calculation, there is calculated the RMSE score 

for the Training and Testing split of the dataset. The network calculation there have been used 

80%-20% ratio of training and testing percentage on the dataset. The main fact of the training and 

testing ratio is to show how much the output varies. With that it is also in the target to see the 

training and testing output difference from the graphical system, whether how much the model can 
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predict the best model by keeping a lower distance between RMSE training and RMSE testing 

value.  

From the ANN graph, we can see that the RMSE score difference between the training and testing 

values is too low except the 9 no. network calculation there is some difference between them. In 

some points of the network analysis, the testing values have given better performance from the 

training score. From the graph, we can see the lower difference between training and testing line 

and they are very near with one another. So from that, it can be said that the ANN model will give 

a very good performance and good result for analysis of other types of training testing ratios. 
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                                                                  CHAPTER - 5 

                                                  RESULTS AND DISCUSSION 

 

5.1 Environments and Tools 

 

In this section, the details of the environment and toolkit that were used for the implementation 

are briefly described below-: 

 

Software and Hardware configuration: The implementation of the proposed Framework was 

performed on Processor: Intel(R) Core(TM) i3-7100U CPU @ 2.40GHz, 2401 MHz, Installed 

RAM 4.00 (3.67 GB usable), system type 64-bit operating system, X64-based processor, System 

model HP ProBook 450 G4, running under Windows 10 Pro operating system. The algorithm was 

in-house developed using Python-based Jupyter Notebook 2020 software. Apart from having used 

Matplotlib tools, Pandas tools, Sci-kit learn tools, and so on. 

 

 

 

                                      

                                        Table 7: Software and Hardware configuration 

 

 

 

 

 

ITEM DETAILS 

System Model HP Pro-Book 450 G4 

OS Windows 10 Professional 

Processor Intel(R) Core(TM) i3-7100U 

CPU 2.40GHz, 2401 MHz 

RAM 4.00 GB 

SSD 120GB 

System Type 64-bit operating system 

Tools Jupyter Notebook, Pandas for data analysis 

and processing, Numpy for  calculations with arrays and matrices, 

Matplotlib for visualization, 

Scikit-learn,  and  Seaborn  for  advanced 

visualization. 
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 5.2 Performance Comparison 

        5.2.1 Confusion matrix comparison 

 LR ANN 

Precision / Positive Predictive value 0.89 (89%) 0.88 (88%) 

Sensitivity / Recall / True Positive 

Rate 

0.82 (82%) 0.86 (86%) 

F1-Score 0.85 (85%) 0.87 (87%) 

Specificity / True Negative Rate 0.86 (86%) 0.84 (84%) 

Negative Predictive Value 0.77 (77%) 0.81 (81%) 

Miss Rate /False Negative Rate 0.18 (18%) 0.13 (15%) 

False Positive Rate 0.18 (18%) 0.16 (17%) 

False Discovery Rate 0.11 (11%) 0.12 (11%) 

 

                                           Table 8: Model comparison using confusion matrix 

 

Initially, numerous experiments were performed to test the output matrix of different machine 

learning algorithms using sleep disturbance for covid19. 

 

From the table (1) & table (4) of confusion matrix of LR and ANN (MLP), here is made an output 

comparison box of confusion matrix to see the performance of those models according to their 

different output parameters have been used to test our models successfully. 

 

For estimation of the model we always need the highest sensitivity, specificity. If we can keep it 

higher the model will be better. Here the specificity and precision are very near for both. Although 

the specificity and precision are lower than LR it’s not too bad and with that ANN’s sensitivity is 

higher than the LR and from the mathematics, calculation, analysis, and investigation has been 

found that ANN has achieved the highest sensitivity, f1-score, and good specificity. When the 

sensitivity increased and is greater at that time the negative predicted value is also greater. As the 

sensitivity is higher than the LR, so that the negative predictive value is also higher (81%) than the 

LR (77%) & it’s also a condition for being a good model. Though both outputs of the algorithms 

are too close for measurement the ANN is best according to the overall prediction of the model. 
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We also need the lowest miss rate, lowest false positive, and lowest false discovery rate for the 

best performance of the model. Here these rates are not too bad for the model performance. 

Because these rates are too low. Although there is very little difference between the two algorithms 

but ANN’s miss rate, the false positive rate is lower than LR, which is another condition for the 

good model performance. The false discovery rate ANN (12%) and LR (11%), but it’s not a bad 

result because there is a very low difference. So from the comparison of the error, it can be said 

that ANN is good for the model. 

 

       5.2.2 AUC-ROC Curve LR vs ANN 

 

 
                                        

                                       Fig 5: Model comparison using AUC-ROC Curve 
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AUC-ROC is used for the performance measurement of classification problems at various 

threshold settings. 

The ROC curve is a probability curve and the AUC represents the degree or the measure of 

separability. It tells how much the model is capable of distinguishing between classes. According 

to the ROC-AUC curve scale, if the range is between 0.8-0.9 that’s a good model for the prediction 

of the measurement. As the AUC score under the ROC is in this range for both of the Algorithm, 

so, both model is good for the measurement. With that which score is near to 1, that model is more 

perfect. So, ANN (MLP) AUC score is 0.850 which is greater than the AUC score of Logistic 

Regression (LR) 0.838.  

So, according to the AUC-ROC measurement, the ANN is the best model for this computation. 

 

   5.2.3 Accuracy comparison of LR & ANN 

 LR ANN 

Accuracy 84% 85% 

 

                                       Table 9: Model comparison using accuracy 

From the model accuracy table, we can see that the accuracy is very near for both models. But The 

ANN accuracy is greater than the Logistic regression. So ANN is best for this model prediction 

and measurement. 
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                                                                     CHAPTER - 6 

                                              CONCLUSION AND FUTURE SCOPE 

 

6.1 Conclusion 

COVID-19 virus spread has undoubtedly influenced people’s psychological and mental state. But 

in this research study, the main focus was on the quality of sleep that means how much sleep has 

been influenced by covid-19, which directly influences many daily activities. For reducing sleep 

disorders and promoting good quality of sleep and in these critical phases of pandemic anxiety, 

physical and mental symptoms cannot be ignored. All these factors, being influenced by the 

COVID-19 and has a great impact on sleep quality. To counteract the increase in sleep disturbances 

and the worsening of sleep quality due to pandemics. This has kept a long and midterm impact on 

the people of Bangladesh. So for this reason this study has made for finding the impact of different 

factors for covid-19 on people and how much they influenced people. However, our results show 

that the total Is factor leads to psychological diseases that worsen sleep quality. Because the 

insomnia severity-related questions are too much important for the sleep quality finding and these 

questions marking indicated the total Is score.  

 

This paper demonstrated the implementation of Logistic Regression & ANN machine learning 

algorithms with SPSS statistical analysis to detect sleep disturbance for COVID-19. By doing the 

above experiment and coding all of the machine learning classifier models, it has been found that 

ANN has provided the best and highest performance classifier to detect sleep problems. Both of 

the models have indicated the total Is as the most important factor which leads the sleep problems. 

Our proposed model successfully brings out the estimated result to detect sleeping problems. In 

the end, Machine Learning techniques may be successfully used to tackle this important problem. 

In this case, the result strongly encourages us to use our proposed framework in the field of fake 

news classification. 

 

As the covid-19 has impacted mostly the people of Bangladesh, and it has kept influence on the 

people’s lives in different terms of time. For this reason, governments should provide clinical and 

counseling centers and with that should start online platforms consisting of psychologists and sleep 

experts for improving the psychological condition and providing adequate sleep hygiene support. 

 

 

6.2 Future Scope 
A variety of features, and using different other models may be applied for this research. With 

that the survey was done in online platform, the face-to-face questionaries’ method could be done 

to collect user information 

 

 

 

 



 

26                                                                                                                       ©Daffodil International University 

 
 

                                                                  REFERENCES 

1. World Health Organization. WHO Timeline - COVID-19 (2020). Available at: 

https://www.who.int/news-room/detail/27-04-2020-who-timeline—covid-19 (Accessed April 27, 

2020).  

2. Paules CI, Marston HD, Fauci AS. Coronavirus infections—more than just the common cold. 

JAMA (2020) 323(8):707–8. doi: 10.1001/jama. 2020.0757  

3. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical characteristics of 138 hospitalized 

patients with 2019 novel coronavirus–infected pneumonia in Wuhan, China. JAMA (2020) 

323(11):1061–9. doi: 10.1001/jama.2020. 1585 

 4. World Health Organization. WHO Director-General's opening remarks at the media briefing 

on COVID-19. Available at: https://www.who.int/dg/speeches/ detail/who-director-general-s-

opening-remarks-at-the-media-briefing-oncovid-19—11-march-2020 (Accessed March 11, 

2020).  

5. Worldometers. Coronavirus update. Available at: https://www.worldometers. info/coronavirus/ 

(Accessed June 24, 2020).  

6. Anwar S, Nasrullah M, Hosen MJ. COVID-19 and Bangladesh: Challenges and how to address 

them. Front Public Health (2020) 8:154. doi: 10.3389/ fpubh.2020.00154  

7. Worldometers. BangladeshCoronavirus. Available at: https://www.worldometers. 

info/coronavirus/country/bangladesh/ (Accessed June 24, 2020).  

8. Das J, Do QT, Friedman J, McKenzie D, Scott K. Mental health and poverty in developing 

countries: Revisiting the relationship. Soc Sci Med (2007) 65 (3):467–80. doi: 

10.1016/j.socscimed.2007.02.037  

9. Bass JK, Bornemann TH, Burkey M, Chehil S, Chen L, Copeland JR, et al. A United Nations 

General Assembly Special Session for mental, neurological, and substance use disorders: the time 

has come. PLoS Med (2012) 9(1): e1001159. doi: 10.1371/journal.pmed.1001159  

10. Hock RS, Or F, Kolappa K, Burkey MD, Surkan PJ, Eaton WW. A new resolution for global 

mental health. Lancet (London Engl) (2012) 379 (9824):1367. doi: 10.1016/S0140-

6736(12)60243-8  

11. Saxena S, Thornicroft G, Knapp M, Whiteford H. Resources for mental health: scarcity, 

inequity, and inefficiency. Lancet (2007) 370(9590):878–89. doi: 10.1016/S0140-6736(07)61239-

2  

12. Lora A, Hanna F, Chisholm D. Mental health service availability and delivery at the global 

level: an analysis by countries’ income level from WHO’s Mental Health Atlas 2014. Epidemiol 

Psychiatr Sci (2017), 29(2) 1–2. doi: 10.1017/S2045796017000075  



 

27                                                                                                                       ©Daffodil International University 

 
 

13. World Health Organization. Mental Health Atlas-2017 country profiles. Available at: 

https://www.who.int/mental_health/evidence/atlas/profiles2017/en (Accessed 2017).  

14. Ahmed HU, Mullick MS, Alam MF, Nahar JS, Chowdhury NF, Hamid MA, et al. Management 

of psychotic depression in Bangladesh. (2011) JSPN SS46– SS50. Available at: http://www.jspn. 

or. jp/journal/symposium/.../pdf/ss046- 050_bgsdng11.pdf.  

15. Mohit MA, Maruf MM, Ahmed H, Alam MT. Depression and physical illnesses: an update. 

Bangladesh Med J (2011) 40(1):53–8. doi: 10.3329/bmj.v40i1.9966  

16. Hossain MD, Ahmed HU, Chowdhury WA, Niessen LW, Alam DS. Mental disorders in 

Bangladesh: a systematic review. BMC Psychiatry (2014) 14 (1):216. doi: 10.1186/s12888-014-

0216-9  

17. Xiao H, Zhang Y, Kong D, Li S, Yang N. Social capital and sleep quality in individuals who 

self-isolated for 14 days during the coronavirus disease 2019 (COVID-19) outbreak in January 

2020 in China. Med Sci Monit: Int Med J Exp Clin Res (2020) 26:e923921–1. doi: 

10.12659/MSM.923921  

18. Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms and sleep quality during 

COVID-19 outbreak in China: an online-based crosssectional survey. Psychiatry Res (2020) 

12:112954. doi: 10.1016/ j.psychres.2020.112954 

19. Rajkumar RP. COVID-19 and mental health: A review of the existing literature. Asian J 

Psychiatry (2020) 10:102066. doi: 10.1016/j.ajp.2020.102066  

20. Wu KK, Chan SK, Ma T. Posttraumatic stress, anxiety, and depression in survivors of severe 

acute respiratory syndrome (SARS). J Traumatic Stress (2005) 18(1):39–42. doi: 

10.1002/jts.20004  

21. Shen L, van Schie J, Ditchburn G, Brook L, Bei B. Positive and negative emotions: Differential 

associations with sleep duration and quality in adolescents. J Youth Adolesc (2018) 47(12):2584–

95. doi: 10.1007/s10964-018-0899-1  

22. Kahn M, Sheppes G, Sadeh A. Sleep and emotions: bidirectional links and underlying 

mechanisms. Int J Psychophysiol (2013) 89(2):218–28. doi: 10.1016/j.ijpsycho.2013.05.010  

23. Walker MP, van Der Helm E. Overnight therapy? The role of sleep in emotional brain 

processing. Psychol Bull (2009) 135(5):731. doi: 10.1037/a0016570  

24. Baum KT, Desai A, Field J, Miller LE, Rausch J, Beebe DW. Sleep restriction worsens mood 

and emotion regulation in adolescents. J Child Psychol Psychiatry (2014) 55(2):180–90. doi: 

10.1111/jcpp.12125  

25. Tavernier R, Willoughby T. A longitudinal examination of the bidirectional association 

between sleep problems and social ties at university: The mediating role of emotion regulation. J 

Youth Adolesc (2015) 44(2):317– 30. doi: 10.1007/s10964-014-0107-x 



 

28                                                                                                                       ©Daffodil International University 

 
 

26. Kaneita Y, Yokoyama E, Harano S, Tamaki T, Suzuki H, Munezawa T, et al. Associations 

between sleep disturbance and mental health status: a longitudinal study of Japanese junior high 

school students. Sleep Med (2009) 10(7):780–6. doi: 10.1016/j.sleep.2008.06.014  

27. Roberts RE, Shema SJ, Kaplan GA, Strawbridge WJ. Sleep complaints and depression in an 

aging cohort: a prospective perspective. Am J Psychiatry (2000) 157(1):81–8. doi: 

10.1176/ajp.157.1.81  

28. Chang PP, Ford DE, Mead LA, Cooper-Patrick L, Klag MJ. Insomnia in young men and 

subsequent depression: The Johns Hopkins Precursors Study. Am J Epidemiol (1997) 146(2):105–

14. doi: 10.1093/oxfordjournals. aje.a009241  

29. Breslau N, Roth T, Rosenthal L, Andreski P. Sleep disturbance and psychiatric disorders: a 

longitudinal epidemiological study of young adults. Biol Psychiatry (1996) 39(6):411–8. doi: 

10.1016/0006-3223(95)00188-3 

30. Ford DE, Kamerow DB. Epidemiologic study of sleep disturbances and psychiatric disorders: 

an opportunity for prevention? JAMA (1989) 262 (11):1479–84. doi: 10.1001/jama.262.11.1479  

31. Harvey AG, Murray G, Chandler RA, Soehner A. Sleep disturbance as transdiagnostic: 

consideration of neurobiological mechanisms. Clin Psychol Revi (2011) 31(2):225–35. doi: 

10.1016/j.cpr.2010.04.003  

32. Lucassen EA, Rother KI, Cizza G. Interacting epidemics? Sleep curtailment, insulin resistance, 

and obesity. Ann New Y Acad Sci (2012) 1264(1):110. doi: 10.1111/j.1749-6632.2012.06655.x  

33. Chien KL, Chen PC, Hsu HC, Su TC, Sung FC, Chen MF, et al. Habitual sleep duration and 

insomnia and the risk of cardiovascular events and allcause death: report from a community-based 

cohort. Sleep (2010) 33(2):177– 84. doi: 10.1093/sleep/33.2.177  

34. Magee CA, Holliday EG, Attia J, Kritharides L, Banks E. Investigation of the relationship 

between sleep duration, all-cause mortality, and preexisting disease. Sleep Med (2013) 14(7):591–

6. doi: 10.1016/j.sleep. 2013.02.002 

35. Li Y, Zhang X, Winkelman JW, Redline S, Hu FB, Stampfer M, et al. Association between 

insomnia symptoms and mortality: a prospective study of US men. Circulation (2014) 129(7):737–

46. doi: 10.1161/ CIRCULATIONAHA.113.004500  

36. Yeo Y, Ma SH, Park SK, Chang SH, Shin HR, Kang D, et al. A prospective cohort study on 

the relationship of sleep duration with all-cause and diseasespecific mortality in the Korean Multi-

center Cancer Cohort study. J Prevent Med Public Health (2013) 46(5):271. doi: 

10.3961/jpmph.2013.46.5.271  

37. Buxton OM, Pavlova M, Reid EW, Wang W, Simonson DC, Adler GK. Sleep restriction for 1 

week reduces insulin sensitivity in healthy men. Diabetes (2010) 59(9):2126–33. doi: 

10.2337/db09-0699 



 

29                                                                                                                       ©Daffodil International University 

 
 

38. Irwin M. Effects of sleep and sleep loss on immunity and cytokines. Brain Behav Immun 

(2002) 16(5):503–12. doi: 10.1016/S0889-1591(02) 00003-X  

39. Gamaldo CE, Shaikh AK, McArthur JC. The sleep-immunity relationship. Neurol Clin (2012) 

30(4):1313–43. doi: 10.1016/j.ncl.2012.08.007  

40. Mehnert A, Lehmann C, Graefen M, Huland H, Koch U. Depression, anxiety, post-traumatic 

stress disorder and health-related quality of life and its association with social support in 

ambulatory prostate cancer patients. Eur J Cancer Care (2010) 19(6):736–45. doi: 10.1111/j.1365- 

2354.2009.01117.x 

41. Ara, T., Rahman, M., Hossain, M., & Ahmed, A. (2020). Identifying the associated risk factors 

of sleep disturbance during the COVID-19 lockdown in Bangladesh: a web-based survey. Frontiers 

in Psychiatry, 11, 966. 

42. Lin, Y. N., Liu, Z. R., Li, S. Q., Li, C. X., Zhang, L., Li, N., ... & Li, Q. Y. (2021). Burden of 

sleep disturbance during COVID-19 pandemic: a systematic review. Nature and Science of Sleep, 

13, 933. 

43. Robillard, R., Dion, K., Pennestri, M. H., Solomonova, E., Lee, E., Saad, M., ... & Kendzerska, 

T. (2021). Profiles of sleep changes during the COVID‐19 pandemic: Demographic, behavioural 

and psychological factors. Journal of sleep research, 30(1), e13231. 

44. Gupta, R., Grover, S., Basu, A., Krishnan, V., Tripathi, A., Subramanyam, A., ... & Avasthi, 

A. (2020). Changes in sleep pattern and sleep quality during COVID-19 lockdown. Indian journal 

of psychiatry, 62(4), 370. 

45. Alyoubi, A., Halstead, E. J., Zambelli, Z., & Dimitriou, D. (2021). The impact of the COVID-

19 pandemic on students’ mental health and sleep in Saudi Arabia. International Journal of 

Environmental Research and Public Health, 18(17), 9344. 

46. Marelli, S., Castelnuovo, A., Somma, A., Castronovo, V., Mombelli, S., Bottoni, D., ... & 

Ferini-Strambi, L. (2021). Impact of COVID-19 lockdown on sleep quality in university students 

and administration staff. Journal of Neurology, 268(1), 8-15. 

47. Zhou, S. J., Wang, L. L., Yang, R., Yang, X. J., Zhang, L. G., Guo, Z. C., ... & Chen, J. X. 

(2020). Sleep problems among Chinese adolescents and young adults during the coronavirus-2019 

pandemic. Sleep medicine, 74, 39-47. 

48. Alnofaiey, Y. H., Alshehri, H. A., Alosaimi, M. M., Alswat, S. H., Alswat, R. H., Alhulayfi, 

R. M., ... & Alsubaie, R. M. (2020). Sleep disturbances among physicians during COVID-19 

pandemic. BMC research notes, 13(1), 1-7. 

 



 

30                                                                                                                       ©Daffodil International University 

 
 

49. Refay, E., Sayed, A., Hashem, S. A., Mostafa, H. H., Kamel, I. H., & Sherif, L. S. (2021). 

Sleep quality and anxiety symptoms in Egyptian children and adolescents during COVID-19 

pandemic lockdown. Bulletin of the National Research Centre, 45(1), 1-8. 

50. Krupa, S., Filip, D., Mędrzycka-Dąbrowska, W., Lewandowska, K., Witt, P., & Ozga, D. 

(2021). Sleep disorders among nurses and other health care workers in Poland during the COVID-

19 pandemic. Applied Nursing Research, 59, 151412. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

31                                                                                                                       ©Daffodil International University 

 
 

                                                      ACCOUNT CLEARANCE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

32                                                                                                                       ©Daffodil International University 

 
 

                                                          PLAGIARISM  REPORT 

 


