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ABSTRACT

Background: Tuberculosis is a major global health concern, ranking as the second most deadly infectious disease. Over 8 million people worldwide
develop active TB, with the majority of cases occurring in developing countries. The World Health Organization has highlighted the importance of
education in ensuring that medical students graduate with the knowledge, skills, and attitudes necessary for effective TB management.

Objective: The purpose of this study was to assess the level of knowledge, attitude among medical and non-medical students regarding the tuberculosis.
Method: A cross sectional survey was performed among medical and non-medical students. Knowledge and attitude of the participants regarding the
tuberculosis were assessed using a validated questionnaire. The collected data was analyzed using statistical methods to draw the achieve the study
objectives.

Results: The data was collected from 300 students, of whom 53% are medical students and 46.7% are non-medical students. Most students in both groups
answered correctly that TB is caused by M. tuberculosis, that a persistent cough with sputum is a symptom, that HIV positive people are more at risk, that
TB is spread by air, that BCG vaccine can prevent it, and that chest X-ray can diagnose it. However, some students in both groups did not know that not
every TB patient needs to be hospitalized and that the standard treatment for new cases of pulmonary TB is a six-month course of four drugs. This shows
that some students need more education on these aspects of TB management.

Conclusion: The study concluded that more efforts should be made to improve the knowledge of medical students regarding TB transmission and the role

of sputum smear in diagnosis, as well as emphasis on the importance of the BCG vaccination.
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Introduction

Tuberculosis (TB) is a widespread infectious disease caused by
mycobacterium tuberculosis. It remains a significant public health
issue globally, particularly in low and middle-income countries
[1]. According to the World Health Organization (WHO) Global
TB Report 2019, TB resulted in an estimated 1.3 million deaths
among HIV-negative individuals and an additional 300,000 deaths
among HIV-positive individuals [2].

Pathogenesis

Pathogenesis of tuberculosis involve a complex interplay between
the bacterium and the immune system of the infected individual
such as formation of granuloma’s, that are due innate inflammatory
response of an individual immune systems [3]. Persistent response
of immune system can cause tissue damage [4]. Alveolar infections
occur due to deposition of bacilli into alveoli.

Sign and Symptoms

The lung is the organ most commonly affected by tuberculosis
infection in immune-competent hosts, with 79 to 87% of subjects
with active tuberculosis having lung involvement [5]. Common

symptoms include cough, fever, weight loss and Hemoptysis.
Other symptoms of TB such as weakness, fatigue, headache,
and weight loss may occur. Chest pain and SOB may also occur.
Fever usually develops in the late afternoon and may not have
pronounced symptoms. Sweating during sleep is common, known
as the classic night sweat [6].

Diagnosis

The most helpful study for indicating a tuberculosis diagnosis is
the chest radiographs [7]. Regular lab tests are seldom useful in
confirming or indicating a diagnosis [5]. In chronic tuberculosis,
a mild anemia with normal red blood cell size and colour may be
present. CT scans provide a more detailed view of the pulmonary
tissue and lymph nodes than plain chest X-rays. In primary
tuberculosis patients, chest CT typically shows lobar consolidation
with mediastinal or hilar adenopathy.

Treatment of Tuberculosis

Clinical trials conducted by the U.K. Medical Research Council
and the U.S. Public Health Services between 1948 and 1986
found that completing a 6-month course of multidrug therapy Is
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oniazid,Rifampin,Ethambutol,and Pyrazinamide could cure drug-
susceptible tuberculosis with a less than 5-8% chance of relapse
[8]. When relapse occurs, it usually happens within 12 months
after therapy completion [9].

Side Effects of Anti-Tuberculosis Drugs

Patients with minor side effects should be encouraged to
continue treatment with symptomatic measures such as antacids,
antihistamines, anti-emetics, or analgesics. If major side effects
occur, the regimen or the offending drug must be stopped. Further
management depends on the nature of the side effects and may
require hospitalization [10].

Liver damage is a significant adverse reaction to anti-tuberculosis
drugs that may restrict their use. Some other side effects may
include Postural hypotension, depression, asthenia, drowsiness,
Skin rash, purpura, gynecomastia, impotence.

Methodology

Study Design

A cross sectional survey was conducted to explore the research
question [11]. The study focused on medical and non-medical
students in Pakistan and collected data from 300 participants
through both online and face to face means.

Study Population
The study focused on medical students enrolled in MBBS and
other students enrolled in non-medical programs.

Inclusion Criteria
Medical students must be enrolled in MBBS.
Participants must be between the Ages of 15-30.

Exclusion Criteria

Students who have previously been diagnosed with tuberculosis.
Students who are unable to complete the survey due to language
barriers or other reasons

Sample Size
The number of participants in this study was 300. This number
was determined by adding or subtracting 18 from the sample size
which is obtained by the Daniel, 1999 formula which should be
given as:

n=72P(1-P)/d?

Ethical Approval

This study received ethical approval from the Riphah Institute of
pharmaceutical sciences (RIPS) Riphah International University
(RIU).

Statistical Analysis

The study’s data was analyzed using statistical package for social
sciences (SPSS) to perform a descriptive frequency analysis of
the data.

Results

The results of this study offer a comprehensive view of tuberculosis
knowledge among medical and non-medical students. By analyzing
the frequency and percentage of responses, valuable insights are
provided.

Demographics Data

A total number of 300 Students data was collected. Out of these
(53%) of the respondents are medical students while (46.7%)
are not. (68.7%) of the respondents are male while (31.3%) are
female. The majority of the respondents (64.7%) are between the
ages of 21-25, followed by (28%) between the ages of 15-20 and
7.3% between the ages of 26-30.The vast majority (93%) of the
respondents are unmarried. Most of the respondents (92.7%) are
undergraduate students while 7.3% are postgraduate students.
(53.3%) of the respondents are hostelite while (46.7%) are day
scholars. The majority (79.7%) of the respondents come from
middle-class families, followed by 17.7% from upper-class
families and 2.7% from lower-class families.

Table 1: Frequency and Percentage of Responses for Population Demographics Data

Demographic data Categories Medical Students (n=159) Non-Medical students (n=140)
Frequency % Percentage % Frequency % Percentage %
Gender Male 122 76.7 83 59.3
Female 37 233 57 40.7
Age 15-20 41 25.8 43 30.7
21-25 108 67.9 85 60.7
26-35 10 6.3 12 8.6
Marital status Married 9 5.7 11 7.9
Unmarried 149 93.7 129 92.1
Level of Education Postgraduate 8 5.0 14 10.0
Undergraduate 126 90.0 1 100.0
Living status Hostelite 95 59.7 140 100.0
Day Scholar 64 40.3 76 543
Family employment Lower class 4 2.5 4 2.9
status Middle Class 134 84.3 104 74.3
Upper Class 21 13.2 32 22.9
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Knowledge of Tuberculosis

Knowledge Regarding the Etiology, Transmission and Symptoms

Table 2 gives brief information about the etiology, transmission, and symptoms of tuberculosis among medical and non-medical
students. The data was collected from 300 students. Among these (76.7%) of medical students and (72.1%) of non-medical students
believe that TB is curable. (93.7%) of medical students and (85.0%) of non-medical students believed that M. tuberculosis as the
major etiology of tuberculosis. (65.4%) of medical students and (67.1%) of non-medical students believe that TB affects merely
the lungs. The most commonly identified symptom of tuberculosis among both medical and non-medical students was a persistent
cough with sputum (67.9% and 76.4%, respectively). (53.5%) of medical students and (59.3%) of non-medical students believe that
every person infected with M. tuberculosis becomes symptomatic. The majority of both medical and non-medical students (80.5%
and 78.6%, respectively) identified that airborne transmission through sneezing is the most common way that tuberculosis organisms
are transmitted from person to person.

Table 2: Frequency and Percentage of Responses for Population Knowledge regarding the Etiology, Transmission and
Symptoms of Tuberculosis

Categories Medical Students Non- Medical Students
Frequency Percentage % Frequency Percentage %

Does TB is curable? Yes 122 76.7 101 72.1

No 36 22.6 38 27.1
What is the major etiology of | M tuberculosis 149 93.7 119 85.0
sl M bovis 9 5.7 15 10.7

M africanum 1 0.6 6 4.3
Does TB affect merely the Yes 104 65.4 94 67.1
ey No 38 239 27 193

Not confirmed 17 10.7 19 13.6
Which of the following Tiredness and fatigue 32 20.1 18 12.9
symptoms are GIBHE Persistent and cough with 108 67.9 107 76.4
tuberculosis?

Sputum

Loss of appetite 19 11.9 15 10.7
Does every person infected Yes 85 53.5 83 59.3
with M Tubercu10s1s become NO 41 258 1 15.0
symptomatic?

Not confirmed 33 20.8 36 25.7
Tuberculosis organisms are Air born transmission 128 80.5 110 78.6
most commonly transmitted | cough ,sneezing
from person to person in Blood borne transmission 22 13.8 23 16.4
which of the following ways?

Sexual transmission 9 5.7 6 43

Knowledge Regarding the Risk Factors of Tuberculosis

Table 3 gives brief information about the risk factors of tuberculosis among medical and non-medical students. The data was collected
from 300 students. Among these (61.0%) of medical students and (60.0%) of non-medical students believe that HIV positive patients
are more susceptible to TB than HIV negative individuals.When asked which group has the highest risk of taking TB, (53.5%) of
medical students and (50.7%) of non-medical students correctly identified that both HIV/AIDS and smoking are risk factors for TB.

Table 3: Frequency and Percentage Responses for Population Knowledge regarding the Risk Factors of Tuberculosis

Categories Medical Students Non-Medical Students
Frequency Percentage % Frequency percentage %

Are HIV positive Yes 97 61.0 84 60.0
patients more 1 1 1 1
susceptible to TB No 6 0.0 9 36
than HIV negative Not confirmed 46 28.9 37 26.4
individuals?
Which one of the HIV and AIDS 32 20.1 42 30.0
following groups has .
the highest risk of Smoking 26 16.4 14 10.0
taking TB? Both A and B are 85 53.5 71 50.7

correct

Not confirmed 16 10.0 13 9.3
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Knowledge regarding the Diagnosis of Tuberculosis

Table 4 gives brief information about the risk factors of tuberculosis among medical and non-medical students. The data was collected
from 300 students. Among these students When asked about the most accessible method for the diagnosis of TB, (67.9%) of medical
students and (63.6%) of non-medical students identified chest X-ray as the most accessible method. When asked about the most
sensitive method for the diagnosis of pulmonary tuberculosis, (72.3%) of medical students and (68.6%) of non-medical students
believed that sputum smear as the most sensitive method. When asked how long it takes for Mycobacterium tuberculosis to grow
from sputum, (50.9%) of medical students and (38.6%) of non-medical students correctly identified that it takes 2 weeks. When
asked if chest radiography is unique in pulmonary tuberculosis, (51.6%) of medical students and (45.0%) of non-medical students
responded “Yes”. When asked if a negative purified protein derivative (PPD) test rules out the diagnosis of TB, (50.3%) of medical
students and (40.7%) of non-medical students responded “Yes”. When asked if a TB patient can be treated based on radiological
findings alone, (47.2%) of medical students and (50.0%) of non-medical students responded “Yes”.

Table 4: Frequency and Percentage Responses for Population Knowledge Regarding the Diagnosis of Tuberculosis

Categories Medical students Non-Medical Students
Frequency Percentage % Frequency Percentage %

What is the most Tuberculin Skin test 20 12.6 21 15.0
accessible method for
the diagnosis of TB? Chest X ray 108 67.9 89 63.6

Not confirmed 31 19.5 30 21.4
What is the most Sputum smear 115 72.3 96 68.6
sensitive method for the 1 oy1in Skin test 18 113 18 12.9
diagnosis of pulmonary
tuberculosis? None of above 26 16.4 26 18.6
How long is required 1 week 50 314 56 40.0
Ao eI T 2 week 81 50.9 54 38.6
Tuberculosis to grow
from Sputum? 4 week 28 17.6 30 214
Is chest radiography is Yes 82 51.6 63 45.0
unique in pulmonary No 31 195 26 186
tuberculosis?

Not confirmed 46 28.9 51 36.4
Does negative Purified | Yes 80 50.3 57 40.70
protein derivative (PPD) No 23 145 20 143
test ruled out diagnosis ' '
of TB?
Can you treat TB patient | Yes 75 47.2 70 50.0
on radiological findings? No 28 17.6 19 13.6

Knowledge Regarding the Treatment of Tuberculosis

Table 5 gives brief information about the risk factors of tuberculosis among medical and non-medical students. The data was collected
from 300 students. When asked if every tuberculosis patient needs to be hospitalized, 44.7% of medical students and 27.1% of non-
medical students responded “No”. When asked if the anti-TB treatment regimen in patients with HIV is the same as in patients without
HIV, 40.3% of medical students and 47.9% of non-medical students responded “Yes”. When asked about the appropriate combination
of drugs for the eradication of TB, 53.5% of medical students and 55.0% of non-medical students answered that [soniazid, Rifampin,
Ethambutol, and PZD as an appropriate therapy. When asked why combination therapy is used to eradicate TB, 57.2% of medical
students and 48.6% of non-medical students answered that drug resistance as a reason for using combination therapy. When asked if
they know what MDR TB is, 56.6% of medical students and 50.0% of non-medical students responded “Yes”. When asked if BCG
vaccination prevents TB, 75.5% of medical students and 70.0% of non-medical students responded “Yes”.
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Table 5: Frequency and Percentage Responses for Population Knowledge regarding the Treatment of Tuberculosis

Categories Medical Students Non-Medical Students
Frequency Percentage % Frequency Percentage %

Does every tuberculosis | Yes 57 35.8 72 51.4
patient need to be NG 71 44.7 38 271
hospitalized? - -

Not confirmed 31 19.5 30 21.4
Is Anti- TB treatment Yes 64 40.3 67 47.9
regimen in patients with NG 37 233 28 200
HIV same as patients - -
without HIV? Not confirmed 58 36.5 45 32.1
Which combination of Isoniazid, Rifampin, 85 53.5 77 55.0
drugs is an appropriate Ethambutol, PZD
therapy forthe o | Cycloserine, 37 233 36 25.7
eradication of disease? e

amino-Salicylic acid

Rifamycin, 37 233 27 19.3

pyrazinamide
Why combination Drug resistance 91 57.2 68 48.6
therapy is used to :
cradicate the disease? Drug malabsorption 30 18.9 24 17.1

Both is correct 66 41.5 48 343

None of above 24 15.1 43 30.37
Do you know a (MDR) Yes 90 56.6 70 50.0
e No 67 4.1 68 48.6
Does (BCG) vaccination | Yes 120 75.5 98 70.0
prevent from TB? N 37 233 41 293

Attitude towards Tuberculosis

Table 6 gives brief information about the attitude of the students towards the tuberculosis. A total number of 300 Students data was
collected. Among these 94.6% of respondents either strongly agree (56.3%) or agree (38.3%) that tuberculosis is a serious disease
while only 5.3% disagree.34.7% of respondents have been screened for TB while 65.3% have not.54.7% of respondents have received
health education for TB while 45.3% have not.83.7% of respondents believe that wearing a face mask and gloves is necessary for the
examination of tuberculosis patients while 16.3% do not.88.0% of respondents believe that hands should be washed before and after
patient care while 12.0% do not.78.7% of respondents believe that Bacillus Calmette-Guerin (BCG) vaccination is the best method
for the prevention of disease while 21.3% do not. Finally, 55.3% of respondents know about the national TB control program while
44.7% do not.

Table 6: Frequency and Percentage of Responses of the Students Attitude towards Tuberculosis

Categories Medical Students Non- Medical Students
Frequency Percentage % Frequency Percentage%

In your opinion Tuberculosis is a Strongly agree 90 56.6 78 55.7

serious disease? Agree 58 36.5 57 40.7

Disagree 11 6.9 5 3.6

Have you screened for TB Yes 62 39.0 42 30.0

No 97 61.0 98 70.0

Have you get health education for TB? Yes 90 56.6 75 52.1

No 69 434 67 47.9

Face mask and gloves are necessary for Yes 138 86.8 112 80.0

examination of patients? No 1 13.2 28 20.0

Does Hands should be washed before Yes 141 88.7 122 87.1

and after the patient care? No 18 113 18 129

Does Bacillus calmette guarin (BCG) Yes 126 79.2 109 77.9

vaccination is the best method for the No 33 20.8 31 201
prevention of disease?

Do you know about national TB control Yes 85 53.5 80 571

program? No 74 46.5 60 429
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Discussion

The study focused on the common manifestations, etiology,
transmission, latent infection, vaccination, and treatment of TB.
The data revealed that majority of both medical and non-medical
students demonstrated adequate knowledge of the basic aspects
of tuberculosis (TB) such as etiology, major affecting organ, and
prevention symptoms, transmission [12-15]. These findings are
consistent with the results of previous studies performed by Tolossa
et al, Rana et al, on the respective topics. The data in this study
revealed that (67%) of the medical and (63%) of the non-medical
students answered that chest X-ray is the most accessible method
for diagnosing TB that is related to the study performed by Van
Cleef [15]. The majority of students in both groups also correctly
identified that sputum smear is the most sensitive method for
diagnosing pulmonary TB. This is consistent with the results of
study by Ramsay et al [16]. In this study (76.7%) of the medical
students and (72.1%) of the non-medical students answered that
TB is completely curable. that is related with the study performed
by Goletti, Arlehamn [17]. The data also showed that only (44.7%)
of the medical students and (27%) of the non-medical students
answered that every person infected with TB not need to be
hospitalized and (35.8%) of the medical students and (51.4%)
of the non-medical students answered that every TB patient need
hospitalization. Benefits of hospitalization includes isolation of
infectious patients but hospitalization is the most costly health
system component of tuberculosis (TB) control programs. This
is consistent with the results of study by Ronald [18]. The data
showed that (47.2%) of the medical students and (50%) of the non-
medical students answered correctly that TB patients are treated on
radiological findings. This is consistent with the results of study by
Andreu [19]. On the other hand (35.2%) of the medical students
and (36.4%) of the non-medical students answered that they are
not confirmed about the treatment on radiological findings and the
remaining percentage of both participants answered that TB patients
are not treated on radiological findings because Chest radiography
is not an accurate method for assessing the activity of post-primary
disease that is related to study by McAdams [20]. The data showed
that only (27.7%) of the medical students answered correctly about
the standard treatment of new case of pulmonary tuberculosis.
According to the current TB management guidelines, the treatment
regimen for new smear-positive pulmonary tuberculosis (PTB)
patients should be six months. This is consistent with the results
of study by Mitchison, Ellard et al [8].

The data also revealed that (57.2%) of the medical student and
(48.6%) of the non-medical students answered that due to drug
resistance combination of therapy is used to eradicate the disease
that is related to the study of Johnson [13]. while (19%) of the
medical students and (17%) of the non-medical students answered
that due to malabsorption of Isoniazid, and Rifampin, combination
of drug therapy is used. This is consistent with the results of
study by Ramos et al [21]. The data in this study shows that
(41.5%) of the medical students (34%) of the non-medical students
answered correctly that due to drug resistance, malabsorption, and
non-adherence to the therapy are reasons behind the failure of
tuberculosis that is closed to the study of Cohen [22]. In this study
(56.6%) of the medical students and (50%) of the non-medical
students know about the multidrug resistant TB that is consistent
with the results of study by Zhang [23]. The data in this stu dy
showed that only (35.2%) of the medical students and (30%) of the
non-medical students answered correctly that Hepatitis, GI upset
and liver failure are the common side effects of anti-tuberculosis
drugs that is resembles to study by Ali [1]. The data in this study
also showed that (49.7%) of the medical students and (55.7%) of
the non-medical students answered correctly that tuberculosis in

Pakistan are common in the age of 40-60 years. This is consistent
with the results of study by Sultana, Afzal [24].

The data in this study also include the attitude of the participants
towards the tuberculosis. It seems to be appears that the majority of
both medical and non-medical students believe that tuberculosis is a
serious disease, with (56.6%) of medical students and (55.7%) of non-
medical students strongly agreeing with this statement. These results
are consistent with the results of study by Gelaw, Genebo et al. [25].

A large majority of both groups also believe that face masks and
gloves are necessary for the examination of patients and hands
should be washed before and after patient care. This is consistent
with the results of study by Bai, Xio [26]. The data in this stusdy
also shows that just over half of both groups reported knowing
about the national TB control program (53.5%) of medical students
and (57.1%) of non-medical students that relates to the study
performed by Behnaz, Mohammad Zaid [11].

Conclusion

Despite efforts, there have been no significant recent breakthroughs
in the development of anti-TB drugs or research that would lead
to an immediate and significant reduction in transmission. This
means that other cost-effective methods must be considered to
sustainably control infectious diseases like TB and counter their
increasing prevalence. More efforts should be made to improve
the knowledge of medical students regarding TB transmission
and the role of sputum smear in diagnosis, as well as emphasis
on the importance of the BCG vaccination.
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