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Abstract
BACKGROUND: Mycobacterium tuberculosis, a type of bacteria that most
frequently affects the lungs, is the cause of tuberculosis (TB). About 190,000 new
cases of tuberculosis (TB) and 80,000 deaths among Bangladeshis occur annually.
Despite their being good treatments for the condition, nine individuals still pass
away from it every hour. Yet, a diagnosis is not always simple, and therapy takes
time. One of the deadliest infectious illnesses, tuberculosis (TB), continues to claim

millions of lives each year throughout the world.

Method: A community -based cross -sectional survey was done among 100

individuals’ student of Daffodil International university during January to March
2023. Information regarding knowledge, attitude, source of information and practic
toward Tuberculosis were composed using a structured questionnaire. Adequacy of

knowledge, attitude was summarized as proportion with 95% confidence interval.

RESULTS: 100 people were interviewed, including 51 men and 49 women, with a
mean age between 18 and 20 years, and 16% between 21 and 25 years. 84% of
respondents said TB is an infectious disease. Cough was named as a symptom by
85% of respondents, 81% thought the BCG vaccine reduced patient numbers, 33%
thought tuberculosis occurs more frequently in the winter. Regarding Bangladesh's
major health problem, 62% of respondents were favorable. The majority learned

about it through television, social networking sites, radio, and newspaper.

CONCLUSION: The current study discovered that the awareness regarding
Tuberculosis and bacterial infection control measures was satisfactory to an extent.
Hence, large-scale information, education, and communication campaigns need to

done at frequent intervals for population.

Keywords: Awareness, Tuberculosis, Communicable disease.
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Chapter One

Introduction
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1.Introduction:

The etiological agent of tuberculosis (TB), the most common infectious cause of
death, is Mycobacterium tuberculosis (Fanning, 1999). Around 3.3 million new
active smear-positive cases were identified in 1995. These cases were added to an
estimated 4 million previous cases, which resulted in approximately 2-3 million
deaths(Sudre & Kochi, 1992). The prevalence of Mycobacterium tuberculosis
infection is about one third of the global population. Between 2.5 and 3.2 million
instances were reported year on average over the past ten years. In 1990, 2.6 to 2.9
million people died from tuberculosis worldwide, with an estimated 8 million new
cases (Chowdhury et al., 1997). I. Nine more thanas were added in phase two (1992
1994), and eight more thanas were added in phase three (1995). An 8-month oral
regimen was the treatment plan starting in 1995 (Barberis et al., 2017). As
extrapulmonary types of tuberculosis become more prevalent, there is a resurgence
In interest in them. Pleura and lymph nodes are the two extrapulmonary organs that
are most frequently found. Their diagnosis, which is based on clinical, radiological,
bacteriological, and histological findings, is frequently challenging (Skoura et al.,
2015). Teenagers may exhibit adult-type pulmonary tuberculosis (TB), which carries
a high risk of spreading to close friends and family members and includes upper lobe
cavity illness and smear-positive sputum(Ketata et al., 2015). To lessen the toll of
suffering and monetary loss brought on by this long-standing disease, adequate
control methods in a more localized setting and ongoing activity evaluation are
required(Margarit et al., 2017). To assess the use of a PCR-based assay for the
detection of the Mycobacterium tuberculosis complex (MTC) in clinical
settings(Muhumuza et al., 2006). Improved diagnostic tests for active tuberculosis
(TB) are needed to provide prompt and effective treatment, provide high sensitivity
for all patients, and shorten the time to diagnosis. While measuring M.tb-specific
Immune responses is frequently used to detect infection in the absence of TB

2
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symptoms (also known as latent TB infection), immunodiagnostics are not currently
used to treat active TB disease (Halliday et al., 2019).

1.1 Discovery of tuberculosis Bacteria:
Paleomicrobiology has identified the tuberculosis agent in thousands of years old

animal and human skeletons (Donoghue, 2016). Robert Koch, a well-known

scientist, succeeded in isolating the tubercle bacillus and revealed this amazing

discovery to the Association of Physiology in Berlin on March 24, 1882 (Barberis et
al., 2017).

Figure 1. shows a 1.5 cm right lower lobe nodule that is moderately 18F-FDG avid
(SUVmax 2). Cancer and TB are among the possible diagnoses for this lesion

( Skoura et al., 2015).

1.2 The phases of Tuberculosis immunological life cycle (Ernst, 2012).
Mycobacterium tuberculosis immune responses are only partially efficient; they
typically cause the bacteria to go dormant but infrequently result in their complete
elimination. Sadly, M. tuberculosis may be brought back from its latent state, and
this is the main method of transmission. A thorough understanding of the processes
or correlates of immunity to M. tuberculosis infection, as well as the reasons why
Immunization fails to eliminate the pathogen, has not yet been obtained from studies

in animal models or humans. It is believed that this thesis would offer a foundation
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for research to comprehend immunity to M. tuberculosis and to direct the

development of a tuberculosis vaccine (Ernst, 2012).

" Primary or
‘ ;ecpnqary infgction

. Delayed onset of CD4"
‘.‘and CD8' T cell responses

* Intracellular growth “ Equilib b i
« Modulation of PAMPs s, Equilibrnium between efiector

to limit inflammation? \and regulatory T cells

Inflammatory -
lung tissue Transmission

damage

Immunological

| Host conditioning : [* Equilibrium state |
equilibrium

| of bacteria for | * Dormancy?
| transmission? | * Low O, levels?

Latency

High-level transmitter '

(cavitary TB; 3
high bacterial burden) Pathogen-driven | >
S resuscitationor |
reactivation? g
Contributing mechanisms
? * CD4" T cell defect (HIV-positive

o individuals)
* TNF blockade, glucocorticoids
* T cell exhaustion?
* Imbalance between effector
and regulatory T cells?

Y
Low-level transmitter

(non-cavitary TB;  qeccccuaa- Reactivation * Altered antigen expression?
low burden of i * Altered cell trafficking?
lung bacteria)

Spontaneous immunological
control versus bacterial switch | Inactive TB
to dormancy

Nature Reviews | Immunology

Figure 2. Tuberculosis immunological life cycle.

1.3 Tuberculosis Diagnosis and Management

Clinical, immunological, microscopy, radiography, and bacterial culture are

frequently used techniques for TB screening and diagnosis. Also, to diagnose and
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define TB, new developments in molecular diagnostic techniques, such as
MTBDRplus, loop-mediated isothermal amplification (LAMP), line probe assay
(LPA), GeneXpert, and whole genome sequencing (WGS), have been used (Acharya
et al., 2020). Outpatient care is routinely used to treat active TB. To plan visits and
increase adherence, patients with active TB should be managed in cooperation with
regional public health offices and TB control organizations. Patients with active TB
should wear a basic surgical mask when they are outside or around other individuals
(Sia & Wieland, 2011).

1. 4 Global status of tuberculosis
The leading infectious cause of death worldwide is tuberculosis, and drug-resistant

strains of the illness pose a serious threat to the security of global health. On March
24,2018, World Tuberculosis Day, we provide an up-to-date review of the situation
with the tuberculosis epidemic, suggested diagnostics, medication treatments, and
vaccines, progress in care delivery and prevention, progress in research and
development, and steps that need to be taken to speed up progress(Kochi, 1991) .
One third of the world's population, or around 1,700 million individuals, currently
have or have had Mycobacterium TB infections. The overall prevalence of infection
Is comparable between industrialized and developing countries. Yet, 75% of infected
people live in underdeveloped nations and 80% of infected people in industrialized
countries are under the age of 50(Floyd et al., 2018). The prevalence of
Mycobacterium tuberculosis infection is about one third of the global population.
An average of 2.5 to 3.2 million cases were reported year worldwide during the past

ten years, with population growth offsetting a recent little decline in notification
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rates. In the world, 8 million people were thought to have tuberculosis in 1990, and
2.6 to 2.9 million perished from it (Islam et al., 2017).

1.5 Tuberculosis status in Bangladesh
The WHO Global TB Report states In 2016, Bangladesh was one of the world's 30

countries with the highest TB burden, and the disease claims 73, 000 lives there each
year. Moreover, the prevalence of Multi Drug Resistant Tuberculosis (MDR-TB),
which has become a serious issue for disease prevention, is rising (Paton et al.,
2019).

Table 1: Tuberculosis status in Different Years (Stoptb, 2020):

Year People developing TB On Treatment
2010 326,000 153,892
2011 330,000 154,358
2012 334,000 168,683
2013 338,000 184,506
2014 342,000 191,166
2015 346,000 206,000
2016 349,000 222,248
2017 353,000 242,639
2018 357,000 267,143
2019 361,000 291,595
2020 366,000 295,225

In comparison to GBD's estimate of 1 322 916 deaths, WHO's estimate of 1 768 482
deaths related to TB was 445 566 deaths lower, or 29% of the average of the two
figures. Bangladesh (49 863) is one of the nations with the highest absolute

disparities in death rates(Garcia-Basteiro et al., 2018).
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1.6 Complications of Tuberculosis:

1.Neurologic Complication: The most feared consequence of spinal TB is neurologic
problems. Patients who experience paraplegia while their spinal tuberculosis is still
active need active treatment and have a better prognosis than those who experience
paraplegia years after the initial illness has healed. Early identification and rapid
treatment can prevent neurologic dysfunctions related to active TB of the spine.
Surgery should be performed while the disease is still active in order to reduce
kyphosis in patients with TB of the spine who are expected to develop a severe
kyphosis ( 60°) after finishing treatment(Jain, 2002).

2.Drug resistant: The emergence of drug-resistant TB (DR-TB), the fight against TB
and the advancements made in TB treatment over the past several decades are in
danger of failing. Patients with DR-TB who show poor results in antibiotic treatment
regimens or who require lengthy treatment with second-line medicines or injectable
medications are increasingly being considered for lung resection as a treatment
option,there is no way to remove this part from our stakes(Madansein et al., 2015).
3.Thoracic sequelae: Tuberculosis can affect the lungs and extrapulmonary organs,
depending on the virulence of the bacterium and the host's resistance. Whether a
patient receives treatment or not, several sequelae and difficulties can develop in the
pulmonary and extrapulmonary regions of the thorax. These can be follow as Airway
lesions include bronchiectasis, tracheobronchial stenosis, and broncholithiasis;
parenchymal lesions include tuberculoma, thin-walled cavity, cicatrization, end-
stage lung destruction, aspergilloma, and bronchogenic carcinoma; and vascular
lesions include pulmonary or bronchial arteritis and thrombosis, bronchial artery
(Kim et al., 2001).
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1.7Table 2: Antitubercular Drugs (Researchgate, 2023).

Group Drugs

First-line oral anti-TB agents Isoniazid, Rifampicin,

Ethambutol, Pyrazinamide

Injectable anti-TB agents Streptomycin, Amikacin
Fuoroquinolones Moxifloxacin, Ofloxacin
Oral second-line anti-TB agents Ethionamide, Cycloserine

Agent with unclear role in treatment of | Linezolid

drug resistant TB

Isoniazid

Isoniazid (INH), a crucial frontline anti-TB medicine, has been used to treat TB
infection for more than 60 years and is one of the most successful medications
available. Unfortunately, due to widespread long-term use and even abuse, bacterial
strains that are resistant to INH are increasing in number. It has been hypothesized
that adding lipophilic moieties to the INH structure may improve the drug's ability
to penetrate bacterial cells and combat tuberculosis. INH derivatives with higher
lipophilicity are therefore becoming one of the most promising anti-TB drugs. In
fact, the INH derivative LL-3858 is currently in the first phases of a phase Il clinical
trial for the treatment of TB and may receive approval soon (Hu et al., 2017).
Ethambutol

Ethambutol, rifampicin, isoniazid, and pyrazinamide are among the earliest
treatments for tuberculosis (TB). Ethambutol is regarded as a bacteriostatic
medication because it prevents the bacilli from reproducing by interfering with the

formation of arabinogalactan in the cell wall(Lee & Nguyen, 2020).

©Daffodil International University



A crucial element of second-line therapy for the treatment of multidrug-resistant

tuberculosis is ethionamide (ETA).

Streptomycin:

The first antibiotic used in tuberculosis prevention campaigns, streptomycin,
interferes with ribosome-level protein production. This study demonstrates that
some clinical isolates of Mycobacterium TB exhibit streptomycin resistance due to
base substitutions at position 904 in the 16S rRNA or missense mutations in the rpsL
gene, which encodes ribosomal protein S12(Crofton & Mitchison, 1948).
Ethionamide:

A crucial element of second-line therapy for the treatment of multidrug-resistant
tuberculosis is ethionamide (ETA). We have shown that ETA is activated by S-
oxidation prior to engaging with its cellular target by synthesizing radiolabeled ETA
and studying drug metabolites produced by entire Mycobacterium tuberculosis
(MTb) cells(Riddell et al., 1960).
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Literature review
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2. Literature review

If insufficient infection control measures are done, Tuberculosis are constantly
vulnerable to infectious diseases. Transmission in a student setting can happen
through the air, blood, saliva, or insufficient equipment sterilization. Students do
not adhere to the same infection control standards despite numerous standardized
processes. Our goal was to evaluate students' knowledge, attitudes, and practices
related to infection prevention (Girotra et al., 2021).

Bangladesh has experienced tuberculosis outbreaks more frequently than other
regions of the world in recent years, endangering the health of students and their
families. This comprehensive review sought to comprehend the epidemiological
traits of tuberculosis (TB) epidemics and examine the causes of TB outbreaks in
bangladesh (Bao et al., 2019).

In particular, cross-sectional studies of college students’ knowledge, attitudes and
practices (KAP) in regard to TB have attracted substantial attention. To support
procedures involving expert consultation, pre-testing, reliability, and validity
testing, few measuring tools have been developed. Following the stages for
developing a scale, our study created the university Students’ TB Knowledge

Attitudes and Practices Questionnaire (Rana et al., 2015).

11
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3. Objective of the study

General objective:

The purpose of this study is to investigate the Knowledge, attitude and practice

concerning for Tuberculosis among students at Daffodil International University.

Specific objective:

1.

L e

To ldentifying the maximum number Tuberculosis patient.

To boost them taking vaccine to newborn babies and other children.
To increase awareness of the society.

To find out the common cause of Tuberculosis.

To raise student’s knowledge of Tuberculosis prevention.

To identifying The KAP phase also assisted root causes of Tuberculosis.

©Daffodil International University

13



[=

Chapter Four

METHODOLOGY

©Daffodil International University

)

14



4. METHODOLOGY
Type of study

It was a descriptive cross-sectional study. The results of this study focus on
determining the level of knowledge, attitude, and behavior related to tuberculosis
infections among university students.
Place of the study
Students at universities serve as both the study group and the targeted group. So,
Daffodil International University (Ashulia) served as the site of the study.
Selection of the study place
The following criteria were used to choose the study location.

e Feasible to study.

e Easy to approach.

e Young generation.
Exclusion criteria
Due to reluctance, some pupils were hesitant to express their opinions about the TB
sickness.
Inclusion criteria
Students who have preconceived notions about the TB condition voluntarily
participated in this study.
Sampling Technique
Because university students made up the study's population. So, using a single open-
ended and closed-ended questionnaire for every respondent, we gathered
information from 100 university students at Daffodil International University.
Period of study:
This particular study was carried out for just one month, from February 10 to March
10, 2023.

15
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Sample size:

About 100 college students from Daffodil International University made up the
sample.

Selection criteria:

Undergraduate and graduate students who were running.

Data collection instrument

Both an open-ended and a closed-ended questionnaire were prepared as part of a
structured interview schedule. On the basis of the aims, knowledge, attitude, and
practice pertaining, the questionnaire was created. The questionnaire was quite
straightforward and simple to comprehend.

Procedure of data collection

In order for the respondents to grasp the goals and objectives of the study, a self-
introduction session was organized prior to data collection to explain the purpose of
data collection and ask for oral agreement. With the help of open-ended and closed-
ended questions from the respondents, data were gathered via face-to-face
interactions and an online Google form. For a single respondent, one questionnaire
is used. The interviewer fills up the questionnaire after receiving the respondents'
responses to the questions.

Data processing and analysis

The proper titles and sections were used to assemble the questions on a Google Form.
As a result, an automatic summary that is both logical and helpful has been produced.
Graphs, percentages, and associations between the knowledge attitude and behaviors

and the various components were used to present the findings.

16
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5. Results & discussion.

5.1 Socio-demographic characteristics of the study respondents

Respondent distribution according to socio-demographic characteristics is shown in

Table 1.

There were a total of 100 respondents that took part in this poll individually. Most

of them are in the 18 to 20 age range. Very few people in this age range were 21 to

25. There were 51% men and 49% women. They all have different professions. 33%

of people live in their own homes, while 67% rent. Their educational level is likewise

on par. Only 2% of people were married, leaving about 98% single. The majority of

students are enrolled in the pharmacy department.

Table: 01 Socio-demographic characteristic of the study respondents

(N = 100).
Age(year) 18-20 84
21-25 16
Gender Male 51
Female 49
Marital status Unmarried 98
Married 02
Housing type Own 33
Rented 67

©Daffodil International University
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Department Pharmacy 45
NFE 09
CSE 18
EEE 03
TE 03
THM 02
English 12
Software 03
Journalism 02
CIS 02
BBA 01

5.2 Knowledge of Respondents’ Towards Tuberculosis disease:

Table 2 summarizes the correct knowledge of Tuberculosis on signs and symptoms,
its transmission and the practices that can contribute to the spread with the illness
cough, sneezes . The majority of the 100 respondents correctly perceived that cough
more than 3 weeks (85%), weight loss (57%) and loss of appetite (55%), Night
sweats (37%) are main signs and symptoms of Tuberculosis. In 94% think it is a
bacterial disease and 84% respond people can infected more than once. Tuberculosis
is an infectious disease correctly responed 85% and 91% correctly responed all age
group can be affected. Most of the student think (77%) Tuberculosis is a life
threating disease if not diagnosed. Here highly mentionable that most of the
respondents don’t know that treatment available for Tuberculosis. Only 27%

responded correctly of this question.

19
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Table: 02 Knowledge of Respondents’ Towards Tuberculosis disease.
Sl Knowledge Yes(%) | NO(%)
No.

01 Tuberculosis is spread by Mycobacterium | 99 01
tuberculosis-
02 Tuberculosis is a bacterial disease- 94 06
03 Tuberculosis outbreak only happens during | 33 67
winter season-
04 A person can get Tuberculosis more than once- | 84 16
05 Tuberculosis is an infectious disease- 85 15
06 Tuberculosis affects all age groups- 91 09
07 Symptoms of Tuberculosis include Cough 85
Weight
loss S
Loss of
appetite o5
Night 37
sweats
08 No treatment available for Tuberculosis- 37 63
09 Tuberculosis is a life threating disease if not | 77 23
diagnosed-
10 Infected by Tuberculosis before- 22 78
20
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5.3 Attitude of Respondents’ Towards Tuberculosis disease:

Table 03 shows the attitudes of respondent towards Tuberculosis disease. The
majority of respondent’s positive attitude about the major health problem in
bangladesh , its treatment and its prevention. In this study 92% students gave correct
response the patient must minimize if have proper knowledge.60% student agree If
a friend got tuberculosis visit him only 26% Disagree and 14% don’t know. In this
study vital issue high risk of tuberculosis 44% Agree and 31% Disagree ,25% don’t
know . Most of the students (81%) think, vaccinations decrease number of patient
and 71% think Everybody has the probability to be infected by Tuberculosis. All of
the student (96%) think If have Tuberculosis symptoms, will quickly see a doctor.
Interestingly When found Tuberculosis reaction were Fear(56%),Surprise
(36%),Sadness(42%) and only (3%) Feel shame.

Table: 03. Attitude of Respondents’ Towards Tuberculosis.

Sl Knowledge Agree | Disagree |I don’t

No. N (%) | N(%) know

01 | Tuberculosis is major health problem in | 62% 26% 12%
Bangladesh

02 | If people have proper knowledge of|92% 6% 02%

tuberculosis, the patient must minimize.

03 |If a friend of yours got Tuberculosis | 60% 26% 14%

disease, would you visit him/her?

21
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04 | Do you consider yourself at risk of getting | 44% 31% 25%
Tuberculosis disease?

05 | Intake BCG vaccine can decreases number | 81% 01% 18%
of Tuberculosis patient

06 | Everybody has the probability to be|74% 18% 08%
infected by Tuberculosis-

07 | If | have Tuberculosis symptoms, I will | 96% 03% 01%
quickly see a doctor-

08 | What would be your reaction if you | Fear | Surprise | Shame | Sadness
found out that you have Tuberculosis | 56% | 36% 03% |42%

5.4 Good practices of respondent Tuberculosis Disease.

Table 04 summarizes good preventive practices against Tuberculosis. (83%)

Responed correctly always cover your mouth with a tissue someone beside you

cough or sneeze. Most of the student (79%) think meet Tuberculosis patients without

protection. Only (14%) did not maintain safe distance when visit any Tuberculosis

patient. Here the alarming issue Approximately (81%) wrong responsed take food

in the same plate Infected TB patient. Most of the student (85%) think misuse of

medicine, it can be further infected. (87%) think fresh environment can decrease the

probability of infected tuberculosis.

©Daffodil International University
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Table: 04 Practice concerning Tuberculosis.

Sl Knowledge Yes(%) | NO(%)

No.

01 | Do you always cover your mouth with a tissue someone | 83% 17%
beside you cough or sneeze?

02 | Do you meet Tuberculosis patients without protection? | 79% 21%

03 |Do you maintain safe distance when visit any | 86% 14%
Tuberculosis patient?

04 | Do you take food in the same plate used by a 81% 19%
Tuberculosis patient?

05 | Do you smoke? 87% 13%

06 | Do work in fresh environment? 87% 13%

07 | Do you live with Tuberculosis patient longer period of | 85% 15%
time?

08 | Misuse of medicine, it can be further infected? 85% 15%

5.5 Source of information on Tuberculosis:

The sources of information about tuberculosis are listed in Table 05. Television is

the 69% source of information on tuberculosis among the 100 respondents. The

majority of them use social media, and 64% of them acquire their information about

tuberculosis from tuberculosis. Health professionals (51%) and radio (29%) are both

comparably medium sources for information on tuberculosis.

©Daffodil International University
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Table 05. Source of Information on Tuberculosis.

Sl Knowledge Yes(%o) | No(%0)
No.

01 | Television 69% 21%
02 | Newspapers/magazines 55% 45%
03 |Radio 29% 71%
04 | Social media (Facebook) 64% 46%
05 | Health Professional 51% 49%

©Daffodil International University
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06. Discussion:

As the second leading cause of death worldwide, tuberculosis (TB) is a major public
health issue in Bangladesh (Rana et al., 2015). 2014 saw an increase in the frequency
of tuberculosis outbreaks in Bangladesh. The KAPs of at-risk populations with
regard to tuberculosis among university students are described in the current study.
KAP surveys are crucial for developing efficient, evidence-based preventative and
control measures by improving ineffective KAPs. As far as we are aware, this is the
first study on the KAPs of Daffodil University students on tuberculosis. About 35%
of the students in this study did not know when tuberculosis outbreaks occurred. The
most concerning problem was that 37% of respondents said there was no treatment
for tuberculosis.

Tuberculosis is a communicable disease. So if we prevented this disease must be
maintained distance when sneeze or cough. Most of the patient infected through the
air of snneze or cough. Where we live in work or living purposes maintain fresh
environment .That also can prevent infectious disease. In this study, the media
(including television, social networking sites, past illnesses, news publications,
radio, and health staff) was the most prevalent source of knowledge about
tuberculosis. This illustrates how the general populace has been affected by
government-sponsored public education efforts. The public has been made more
aware by the media, especially television and social networking sites. This was
comparable to reports of research conducted in Saudi Arabia (Almalki et al., 2022).
The dynamism of the interactions between the factors we examined was not taken
Into account because our research was cross-sectional. Our sample size is small, so
it's possible that it doesn't accurately represent the overall population. It is
noteworthy that despite these limitations, the current findings highlight the need for
more in-depth research by highlighting the gaps in the KAPs addressing
Tuberculosis.

26
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07.Conclusions:

The current research indicates that very few Daffodil International University
students had tuberculosis. Among the participants, only one in five students had
tuberculosis. Our study conducted random basis . The current study's objective was
to evaluate university students' TB knowledge, attitude and practice concerning. The
current study showed that university students' general understanding of tuberculosis
(TB) was poor. Therefore, a health education program is required to increase
university students' knowledge of TB. Recent graduates may find it simpler to
overcome obstacles and have healthier lives as a result.

28
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Bangladeshis occur annually. Despite their being_good treatments for the condition, nine individuals still pass away from it
every hour. One of the deadliest infectious illnesses, tuberculosis (TB), continues to claim millions of lives each year
throughout the world. Method: A community-based cross-sectional survey was done among 100 individuals’ student of
Daffodil International university during January to March 2023. Information regarding knowledge, attitude, source of
information and practice toward Tuberculosis were composed using_a structured questionnaire. Adequacy of knowledge,
attitude was summarized as proportion with 95% confidence interval. RESULTS: 100 people were interviewed, including 51
men and 49 women, with a mean age between 18 and 20 years, and 16% between 21 and 25 years. 84% of respondents
said TB is an infectious disease. Cough was named as a symptom by 85% of respondents, 81% thought the BCG vaccine
reduced patient numbers, 33% thought tuberculosis occurs more frequently in the winter. Regarding Bangladesh's major
health problem, 62% of respondents were favorable. The majority learned about it through television, social networking sites,
radio, and newspaper. CONCLUSION: The current study discovered that the awareness regarding Tuberculosis and bacterial
infection control measures was satisfactory to an extent. Hence, large-scale information, education, and communication
campaigns need to done at frequent intervals for population. Keywords: Awareness, Tuberculosis, Communicable disease. I
Chapter One Introduction 1. Introduction: The etiological agent of tuberculosis (TB), the most common infectious cause of
death, is Mycobacterium tuberculosis (Fanning, 1999). Around 3.3 million new active smear-positive cases were identified in
1995. These cases were added to an estimated 4 million previous cases, which resulted in approximately 2-3 million
deaths(Sudre & Kochi, 1992). The prevalence of Mycobacterium tuberculosis infection is about one third of the global
population. Between 2.5 and 3.2 million instances were reported year on average over the past ten years. In 1990, 2.6 to
2.9 million people died from tuberculosis worldwide, with an estimated 8 million new cases (Chowdhury et al., 1997). I. Nine
more thanas were added in phase two (1992- 1994), and eight more thanas were added in phase three (1995). An 8-month
oral regimen was the treatment plan starting_in 1995 (Barberis et al., 2017). As extrapulmonary types of tuberculosis
become more prevalent, there is a resurgence in interest in them. Pleura and lymph nodes are the two extrapulmonary
organs that are most frequently found. Their diagnosis, which is based on clinical, radiological, bacteriological, and
histological findings, is frequently challenging (Skoura et al., 2015). Teenagers may exhibit adult-type pulmonary
tuberculosis (TB), which carries a high risk of spreading to close friends and family members and includes upper lobe cavity
illness and smear-positive sputum(Ketata et al., 2015). To lessen the toll of suffering and monetary loss brought on by this
long-standing disease, adequate control methods in a more localized setting and ongoing activity evaluation are
required(Margarit et al., 2017). To assess the use of a PCR-based assay for the detection of the Mycobacterium tuberculosis
complex (MTC) in clinical settings(Muhumuza et al., 2006). Improved diagnostic tests for active tuberculosis (TB) are needed
to provide prompt and effective treatment, provide high sensitivity for all patients, and shorten the time to diagnosis. While
measuring M.tb-specific immune responses is frequently used to detect infection in the absence of TB 2 symptoms (also
known as latent TB infection), immunodiagnostics are not currently used to treat active TB disease (Halliday et al., 2019).
1.1 Discovery of tuberculosis Bacteria: Paleomicrobiology has identified the tuberculosis agent in thousands of years old
animal and human skeletons (Donoghue, 2016). Robert Koch, a well-known scientist, succeeded in isolating the tubercle
bacillus and revealed this amazing_discovery to the Association of Physiology_in Berlin on March 24, 1882 (Barberis et al.,
2017). Figure 1. shows a 1.5 cm right lower lobe nodule that is moderately 18F-FDG avid (SUVmax 2). Cancer and TB are
among the possible diagnoses for this lesion ( Skoura et al., 2015). 1.2 The phases of Tuberculosis immunological life cycle
(Ernst, 2012). Mycobacterium tuberculosis immune responses are only partially efficient; they typically cause the bacteria to
go dormant but infrequently result in their complete elimination. Sadly, M. tuberculosis may be brought back from its latent
state, and this is the main method of transmission. A thorough understanding of the processes or correlates of immunity to
M. tuberculosis infection, as well as the reasons why immunization fails to eliminate the pathogen, has not yet been obtained
from studies in animal models or humans. It is believed that this thesis would offer a foundation for research to comprehend
immunity to M. tuberculosis and to direct the development of a tuberculosis vaccine (Ernst, 2012). Figure 2. Tuberculosis
immunological life cycle. 1.3 Tuberculosis Diagnosis and Management Clinical, immunological, microscopy, radiography, and
bacterial culture are frequently used techniques for TB screening_and diagnosis. Also, to diagnose and define TB, new
developments in molecular diagnostic techniques, such as MTBDRplus, loop-mediated isothermal amplification (LAMP),_line
probe assay (LPA), GeneXpert, and whole genome sequencing (WGS), have been used (Acharya et al., 2020). Outpatient
care is routinely used to treat active TB. To plan visits and increase adherence, patients with active TB should be managed in
cooperation with regional public health offices and TB control organizations. Patients with active TB should wear a basic
surgical mask when they are outside or around other individuals (Sia & Wieland, 2011). 1. 4 Global status of tuberculosis The
leading infectious cause of death worldwide is tuberculosis, and drug-resistant strains of the illness pose a serious threat to
the security of global health. On March 24, 2018, World Tuberculosis Day, we provide an up-to-date review of the situation
with the tuberculosis epidemic, suggested diagnostics, medication treatments, and vaccines, progress in care delivery and
prevention, progress in research and development, and steps that need to be taken to speed up progress(Kochi, 1991) . One
third of the world's population, or around 1,700 million individuals, currently have or have had Mycobacterium TB infections.
The overall prevalence of infection is comparable between industrialized and developing countries. Yet, 75% of infected
people live in underdeveloped nations and 80% of infected people in industrialized countries are under the age of 50(Floyd et
al., 2018). The prevalence of Mycobacterium tuberculosis infection is about one third of the global population. An average of
2.5 to 3.2 million cases were reported year worldwide during_the past ten years, with population growth offsetting_a recent
little decline in notification rates. In the world, 8 million people were thought to have tuberculosis in 1990, and 2.6 to 2.9
million perished from it (Islam et al., 2017). 1.5 Tuberculosis status in Bangladesh The WHO Global TB Report states In
2016, Bangladesh was one of the world's 30 countries with the highest TB burden, and the disease claims 73, 000 lives there
each year. Moreover, the prevalence of Multi Drug Resistant Tuberculosis (MDR-TB), which has become a serious issue for
disease prevention, is rising (Paton et al., 2019). Table 1: Tuberculosis status in Different Years (Stoptb, 2020): Year People
developing TB On Treatment 2010 326,000 153,892 2011 330,000 154,358 2012 334,000 168,683 2013 338,000 184,506
2014 342,000 191,166 2015 346,000 206,000 2016 349,000 222,248 2017 353,000 242,639 2018 357,000 267,143 2019
361,000 291,595 2020 366,000 295,225 In comparison to GBD's estimate of 1 322 916 deaths, WHO's estimate of 1 768
482 deaths related to TB was 445 566 deaths lower, or 29% of the average of the two figures. Bangladesh (49 863) is one of
the nations with the highest absolute disparities in death rates(Garcia-Basteiro et al., 2018). 1.6 Complications of
Tuberculosis: 1.Neurologic Complication: The most feared consequence of spinal TB is neurologic problems. Patients who
experience paraplegia while their spinal tuberculosis is still active need active treatment and have a better prognosis than
those who experience paraplegia years after the initial illness has healed. Early identification and rapid treatment can prevent
neurologic dysfunctions related to active TB of the spine. Surgery should be performed while the disease is still active in order
to reduce kyphosis in patients with TB of the spine who are expected to develop a severe kyphosis ( 60°) after finishing
treatment(Jain, 2002). 2.Drug resistant: The emergence of drug-resistant TB (DR-TB), the fight against TB and the
advancements made in TB treatment over the past several decades are in danger of failing. Patients with DR-TB who show
poor results in antibiotic treatment regimens or who require lengthy treatment with second-line medicines or injectable
medications are increasingly being considered for lung resection as a treatment option,there is no way to remove this part
from our stakes(Madansein et al., 2015). 3.Thoracic sequelae: Tuberculosis can affect the lungs and extrapulmonary organs,
depending on the virulence of the bacterium and the host's resistance. Whether a patient receives treatment or not, several
sequelae and difficulties can develop in the pulmonary and extrapulmonary regions of the thorax. These can be follow as
Airway lesions include bronchiectasis, tracheobronchial stenosis, and broncholithiasis; parenchymal lesions include
tuberculoma,_thin-walled cavity, cicatrization, end- stage lung_destruction, aspergilloma, and bronchogenic carcinoma; and
vascular lesions include pulmonary or bronchial arteritis and thrombosis, bronchial artery (Kim et al., 2001). 1.7Table 2:
Antitubercular Drugs (Researchgate, 2023). Group Drugs First-line oral anti-TB agents Isoniazid, Rifampicin, Ethambutol,
Pyrazinamide Injectable anti-TB agents Streptomycin, Amikacin Fuoroquinolones Moxifloxacin, Ofloxacin Oral second-line
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anti-TB agents Ethionamide, Cycloserine Agent with unclear role in treatment of drug_resistant TB Linezolid Isoniazid
Isoniazid (INH), a crucial frontline anti-TB medicine, has been used to treat TB infection for more than 60 years and is one of
the most successful medications available. Unfortunately, due to widespread long-term use and even abuse, bacterial strains
that are resistant to INH are increasing in number. It has been hypothesized that adding lipophilic moieties to the INH
structure may improve the drug's ability to penetrate bacterial cells and combat tuberculosis. INH derivatives with higher
lipophilicity are therefore becoming one of the most promising anti-TB drugs. In fact, the INH derivative LL-3858 is currently
in the first phases of a phase II clinical trial for the treatment of TB and may receive approval soon (Hu et al., 2017).
Ethambutol Ethambutol, rifampicin, isoniazid, and pyrazinamide are among the earliest treatments for tuberculosis (TB).
Ethambutol is regarded as a bacteriostatic medication because it prevents the bacilli from reproducing by interfering with the
formation of arabinogalactan in the cell wall(Lee & Nguyen, 2020). A crucial element of second-line therapy for the treatment
of multidrug-resistant tuberculosis is ethionamide (ETA). Streptomycin: The first antibiotic used in tuberculosis prevention
campaigns, streptomycin, interferes with ribosome-level protein production. This study demonstrates that some clinical
isolates of Mycobacterium TB exhibit streptomycin resistance due to base substitutions at position 904 in the 16S rRNA or
missense mutations in the rpsL gene, which encodes ribosomal protein S12(Crofton & Mitchison, 1948). Ethionamide: A
crucial element of second-line therapy for the treatment of multidrug-resistant tuberculosis is ethionamide (ETA). We have
shown that ETA is activated by S- oxidation prior to engaging with its cellular target by synthesizing radiolabeled ETA and
studying drug metabolites produced by entire Mycobacterium tuberculosis (MTb) cells(Riddell et al., 1960). Chapter Two
Literature review 2. Literature review If insufficient infection control measures are done, Tuberculosis are constantly
vulnerable to infectious diseases. Transmission in a student setting can happen through the air, blood, saliva, or insufficient
equipment sterilization. Students do not adhere to the same infection control standards despite numerous standardized
processes. Our goal was to evaluate students' knowledge, attitudes, and practices related to infection prevention (Girotra et
al., 2021). Bangladesh has experienced tuberculosis outbreaks more frequently than other regions of the world in recent
years, endangering the health of students and their families. This comprehensive review sought to comprehend the
epidemiological traits of tuberculosis (TB) epidemics and examine the causes of TB outbreaks in bangladesh (Bao et al.,
2019). In particular, cross-sectional studies of college students’ knowledge, attitudes and practices (KAP)_in regard to TB
have attracted substantial attention. To support procedures involving expert consultation, pre-testing, reliability, and validity
testing, few measuring tools have been developed. Following the stages for developing a scale, our study created the
university Students' TB Knowledge Attitudes and Practices Questionnaire (Rana et al., 2015). Chapter Three Objective of
study 3. Objective of the study General objective: The purpose of this study is to investigate the Knowledge, attitude and
practice concerning for Tuberculosis among students at Daffodil International University. Specific objective: 1. To Identifying
the maximum number Tuberculosis patient. 2. To boost them taking vaccine to newborn babies and other children. 3. To
increase awareness of the society. 4. To find out the common cause of Tuberculosis. 5. To raise student’s knowledge of
Tuberculosis prevention. 6. To identifying The KAP phase also assisted root causes of Tuberculosis. Chapter Four
METHODOLOGY 4. METHODOLOGY Type of study It was a descriptive cross-sectional study. The results of this study focus on
determining the level of knowledge, attitude, and behavior related to tuberculosis infections among_university students.
Place of the study Students at universities serve as both the study group and the targeted group. So, Daffodil International
University (Ashulia) served as the site of the study. Selection of the study place The following criteria were used to choose
the study location. e Feasible to study. e Easy to approach. e Young generation. Exclusion criteria Due to reluctance, some
pupils were hesitant to express their opinions about the TB sickness. Inclusion criteria Students who have preconceived
notions about the TB condition voluntarily participated in this study. Sampling Technique Because university students made
up the study's population. So, using a single open- ended and closed-ended questionnaire for every respondent, we gathered
information from 100 university students at Daffodil International University. Period of study: This particular study was
carried out for just one month, from February 10 to March 10, 2023. Sample size: About 100 college students from Daffodil
International University made up the sample. Selection criteria: Undergraduate and graduate students who were running.
Data collection instrument Both an open-ended and a closed-ended questionnaire were prepared as part of a structured
interview schedule. On the basis of the aims, knowledge, attitude, and practice pertaining, the questionnaire was created.
The questionnaire was quite straightforward and simple to comprehend. Procedure of data collection In order for the
respondents to grasp the goals and objectives of the study, a self- introduction session was organized prior to data collection
to explain the purpose of data collection and ask for oral agreement. With the help of open-ended and closed- ended
questions from the respondents, data were gathered via face-to-face interactions and an online Google form. For a single
respondent, one questionnaire is used. The interviewer fills up the questionnaire after receiving the respondents' responses
to the questions. Data processing and analysis The proper titles and sections were used to assemble the questions on a
Google Form. As a result, an automatic summary that is both logical and helpful has been produced. Graphs, percentages,
and associations between the knowledge attitude and behaviors and the various components were used to present the
findings. Chapter Five Results & discussion 5. Results & discussion. 5.1 Socio-demographic characteristics of the study
respondents Respondent distribution according_to socio-demographic characteristics is shown in Table 1. There were a total of
100 respondents that took part in this poll individually. Most of them are in the 18 to 20 age range. Very few people in this
age range were 21 to 25. There were 51% men and 49% women. They all have different professions. 33% of people live in
their own homes, while 67% rent. Their educational level is likewise on par. Only 2% of people were married, leaving about
98% single. The majority of students are enrolled in the pharmacy department. Table: 01 Socio-demographic characteristic of
the study respondents (N = 100). Age(year) 18-20 21-25 84 16 Gender Male Female 51 49 Marital status Unmarried Married
98 02 Housing type Own Rented 33 67 Department Pharmacy NFE CSE EEE TE THM English Software Journalism CIS BBA 45
09 18 03 03 02 12 03 02 02 01 5.2 Knowledge of Respondents’ Towards Tuberculosis disease: Table 2 summarizes the
correct knowledge of Tuberculosis on signs and symptoms,_its transmission and the practices that can contribute to the
spread with the illness cough, sneezes . The majority of the 100 respondents correctly perceived that cough more than 3
weeks (85%), weight loss (57%) and loss of appetite (55%), Night sweats (37%) are main signs and symptoms of
Tuberculosis. In 94% think it is a bacterial disease and 84% respond people can infected more than once. Tuberculosis is an
infectious disease correctly responed 85% and 91% correctly responed all age group can be affected. Most of the student
think (77%) Tuberculosis is a life threating disease if not diagnosed. Here highly mentionable that most of the respondents
don’t know that treatment available for Tuberculosis. Only 27% responded correctly of this question. Table: 02 Knowledge of
Respondents’ Towards Tuberculosis disease. Sl. No. Knowledge Yes(%) NO(%) 01 Tuberculosis is spread by Mycobacterium
tuberculosis- 99 01 02 Tuberculosis is a bacterial disease- 94 06 03 Tuberculosis outbreak only happens during winter
season- 33 67 04 A person can get Tuberculosis more than once- 84 16 05 Tuberculosis is an infectious disease- 85 15 06
Tuberculosis affects all age groups- 91 09 07 Symptoms of Tuberculosis include Cough Weight loss Loss of appetite Night
sweats 85 57 55 37 08 No treatment available for Tuberculosis- 37 63 09 Tuberculosis is a life threating disease if not
diagnosed- 77 23 10 Infected by Tuberculosis before- 22 78 5.3 Attitude of Respondents’ Towards Tuberculosis disease: Table
03 shows the attitudes of respondent towards Tuberculosis disease. The majority of respondent’s positive attitude about the
major health problem in bangladesh , its treatment and its prevention. In this study 92% students gave correct response the
patient must minimize if have proper knowledge.60% student agree If a friend got tuberculosis visit him only 26% Disagree
and 14% don’t know. In this study vital issue high risk of tuberculosis 44% Agree and 31% Disagree ,25% don’t know . Most
of the students (81%) think, vaccinations decrease number of patient and 71% think Everybody has the probability to be
infected by Tuberculosis. All of the student (96%) think If have Tuberculosis symptoms, will quickly see a doctor. Interestingly
When found Tuberculosis reaction were Fear(56%),Surprise (36%),Sadness(42%) and only (3%) Feel shame. Table: 03.
Attitude of Respondents’ Towards Tuberculosis. SI. No. Knowledge Agree N (%) Disagree N(%) I don’t know 01 Tuberculosis
is major health problem in Bangladesh 62% 26% 12% 02 If people have proper knowledge of tuberculosis, the patient must
minimize. 92% 6% 02% 03 If a friend of yours got Tuberculosis disease, would you visit him/her? 60% 26% 14% 04 Do you
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consider yourself at risk of getting Tuberculosis disease? 44% 31% 25% 05 Intake BCG vaccine can decreases number of
Tuberculosis patient 81% 01% 18% 06 Everybody has the probability to be infected by Tuberculosis- 74% 18% 08% 07 If I
have Tuberculosis symptoms, I will quickly see a doctor- 96% 03% 01% 08 What would be your reaction if you Fear Surprise
Shame found out that you have Tuberculosis 56% 36% 03% Sadness 42% 5.4 Good practices of respondent Tuberculosis
Disease. Table 04 summarizes good preventive practices against Tuberculosis. (83%) Responed correctly always cover your
mouth with a tissue someone beside you cough or sneeze. Most of the student (79%) think meet Tuberculosis patients
without protection. Only (14%) did not maintain safe distance when visit any Tuberculosis patient. Here the alarming issue
Approximately (81%) wrong responsed take food in the same plate Infected TB patient. Most of the student (85%) think
misuse of medicine, it can be further infected. (87%) think fresh environment can decrease the probability of infected
tuberculosis. Table: 04 Practice concerning Tuberculosis. SI. No. Knowledge Yes(%) NO(%) 01 Do you always cover your
mouth with a tissue someone beside you cough or sneeze? 83% 17% 02 Do you meet Tuberculosis patients without
protection? 79% 21% 03 Do you maintain safe distance when visit any Tuberculosis patient? 86% 14% 04 Do you take food
in the same plate used by a Tuberculosis patient? 81% 19% 05 Do you smoke? 87% 13% 06 Do work in fresh environment?
87% 13% 07 Do you live with Tuberculosis patient longer period of time? 85% 15% 08 Misuse of medicine, it can be further
infected? 85% 15% 5.5 Source of information on Tuberculosis: The sources of information about tuberculosis are listed in
Table 05. Television is the 69% source of information on tuberculosis among the 100 respondents. The majority of them use
social media, and 64% of them acquire their information about tuberculosis from tuberculosis. Health professionals (51%)
and radio (29%) are both comparably medium sources for information on tuberculosis. Table 05. Source of Information on
Tuberculosis. SI No. Knowledge Yes(%) No(%) 01 Television 69% 21% 02 Newspapers/magazines 55% 45% 03 Radio 29%
71% 04 Social media (Facebook) 64% 46% 05 Health Professional 51% 49% Chapter Six Discussion 06. Discussion: As the
second leading_cause of death worldwide, tuberculosis (TB)_is a major public health issue in Bangladesh (Rana et al., 2015).
2014 saw an increase in the frequency of tuberculosis outbreaks in Bangladesh. The KAPs of at-risk populations with regard
to tuberculosis among university students are described in the current study. KAP surveys are crucial for developing efficient,
evidence-based preventative and control measures by improving ineffective KAPs. As far as we are aware, this is the first
study on the KAPs of Daffodil University students on tuberculosis. About 35% of the students in this study did not know when
tuberculosis outbreaks occurred. The most concerning problem was that 37% of respondents said there was no treatment for
tuberculosis. Tuberculosis is a communicable disease. So if we prevented this disease must be maintained distance when
sneeze or cough. Most of the patient infected through the air of snneze or cough. Where we live in work or living purposes
maintain fresh environment .That also can prevent infectious disease. In this study, the media (including television, social
networking sites, past illnesses, news publications, radio, and health staff) was the most prevalent source of knowledge
about tuberculosis. This illustrates how the general populace has been affected by government-sponsored public education
efforts. The public has been made more aware by the media, especially television and social networking sites. This was
comparable to reports of research conducted in Saudi Arabia (Almalki et al., 2022). The dynamism of the interactions
between the factors we examined was not taken into account because our research was cross-sectional. Our sample size is
small, so it's possible that it doesn't accurately represent the overall population. It is noteworthy that despite these
limitations, the current findings highlight the need for more in-depth research by highlighting the gaps in the KAPs addressing
Tuberculosis. 26 Chapter Seven Conclusion 07.Conclusions: The current research indicates that very few Daffodil
International University students had tuberculosis. Among the participants, only one in five students had tuberculosis. Our
study conducted random basis . The current study's objective was to evaluate university students' TB knowledge,_attitude
and practice concerning. The current study showed that university students' general understanding of tuberculosis (TB) was
poor. Therefore, a health education program is required to increase university students' knowledge of TB. Recent graduates
may find it simpler to overcome obstacles and have healthier lives as a result. Chapter Eight Reference Reference:
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