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INTRODUCTION

Worldwide, 9.7 million people

are affected by

ABSTRACT

Background: Tuberculosis (TB) is a highly lethal infectious disease causing
huge health burden worldwide, commonly involving the respiratory system.
Medical students should also be empowered to impart awareness and reduce
stigma related to TB. The objective of this study was to evaluate whether
educational intervention would affect the level of TB awareness, knowledge,
attitude and preventive practice of TB among medical students.

Methods: The present study was carried out among the second year medical
college students of Pacific Institute of Medical Sciences, Udaipur, India
(n=142). A multiple-choice questionnaire of 45 questions was designed in
English language, for pre- and post-tests. A 30-minute visual health education
was given on TB and the assessment of knowledge, attitude and preventive
practice of TB was done by a pre-test and post-test questionnaire.

Results: Out of the total 150 student, 142 participated in the study making the
response rate 94.66%. The total mean percentage of correct answers for TB
knowledge was 48.59 (£20.44) which improved to 69.33 (£17.74) post-training.
The total mean percentage of right attitude was 63.036 (+£16.46) which
improved to 77.06 (£15.58) post-training. The total mean percentage of correct
answer for preventive practice were provided by 67.036 (+12.90) which
changed to 79.50 (+12.01) post-training. There was significant difference in the
knowledge, attitude and preventive practice of students in pre- and post-training
tests (p=0.001).

Conclusions: Our findings revealed that medical students had poor knowledge.
A simple TB education session had a positive influence on knowledge, attitude
and preventive practices about TB among them.

Keywords: Attitude, Knowledge, Medical students, Practice, TB

diagnosis of TB which is one of the mainstays strategy to
eradicate TB. Sufficient knowledge and a positive
outlook towards TB patients among medical student and

tuberculosis (TB).! TB remains to be a major public nurses are required to achieve the Sustainable

Development Goals proposed by the WHO as a part of its

health burden across the globe, including India. India
alone accounts for approximately 24% of all incident TB
cases globally.” According to a recent WHO report
approximately one million deaths occur due to TB every
year globally, of which 0.24 million were Indians.? It is
not only a cause of ill-health but ranks second as the
leading cause of death from an infectious disease.®> TB
has high morbidity and mortality, one new infected case
per second and one death every 10 seconds.® Increasing
the awareness in the medical students leads to early

www.ijbcp.com

post-2015 global TB strategy and to successfully combat
the newer challenges posed by this disease in the future.

Furthermore medical students play a valuable public
health role in promoting community awareness of TB
particularly in reducing stigma attached to TB. Studies in
southern parts of India have shown that there is need for
addressing the gaps regarding the knowledge and
transmission of TB among the medical students and
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professionals. Though few studies were conducted on
knowledge, attitude and preventive practice (KAP)
towards TB in India, no study has been done about KAP
towards TB among medical student in our Institute.
Therefore, this study has been designed to investigate
KAP of medical and nursing student towards TB.

METHODS

The study design was a prospective, survey, with
intervention of training. This study was conducted at
Pacific Institute of Medical Sciences, Udaipur, India
between August 2019 to September 2019. It includes a
self-administered pre-tested questionnaire was completed
by medical students. The students included in this study
were second year undergraduates willing to participate in
this study. The institutional ethics committee approval
was obtained for this study. The A questionnaire was
designed consisting of 45 questions, of which 20 were on
knowledge, 14 on attitude and 11 on the preventive
practice with multiple-choice answers. A 30-minute
visual health education was given on TB in English. The
assessment was carried out with the help of a pre-test and
post-test. The students were instructed to encircle the
most appropriate answer independently without receiving
any assistance to fill in the questionnaire. Their
participation was on a voluntary basis and they were not
provided any remuneration.

The data were collected related to awareness on general
aspects of TB, its prevention and treatment and also the
attitude of these students towards TB. The data obtained
were recorded in a Microsoft Excel sheet, and statistical
analysis was performed using statistical package for the
social sciences (version 17). Results are presented as
drawings, frequency and percentages. Categorical
variables were compared using Mc Nemer’s Chi-square
test. Quantitative results were compared with paired t test
and Wilcoxon signed rank test. For all tests, significant
was achieved at p<0.05. All performed statistical tests
were two tailed.

RESULTS

Out of the total 150 student, 142 participated in the study
making the response rate 94.66. The total mean
percentage of correct answers for TB knowledge was
48.59 (£20.44) which improved to 69.33 (£17.74) in post
training session (p=0.001). The total mean percentage of
right attitude was 63.036 (+16.46) which improved to
77.06 (x£15.58) by post training session. The total mean
percentage of correct answer for preventive practice were
provided by 67.036 (£12.90) which changed to 79.50
(x12.01) during post training session. There was
significant difference in the KAP among students during
pre and post training tests (p=0.001). Our findings
revealed poor knowledge, attitude and preventive practise
among second year medical students regarding TB, which
improved to moderate levels.

Knowledge about TB

The causative agent of TB was known to almost 80% of
the respondent, and after training session the percentage
increase to 91.5%. About 60.6% of respondents were
aware about the symptoms of TB such as cough >3
weeks, loss of appetite, weight loss fever or chill, chest
pain, and tiredness/fatigue. Post-training the corrects
respondent percentage increased to 68.3%. Almost 76.8%
mentioned that droplet inhalation as the main mode of
transmission of the disease. Post training 88% responded
correctly. Only 31.7% respondents were knew about the
screening test for latent TB infection. The training
improved this percentage to 52.1%.

Regarding sputum sample collection for pulmonary TB
diagnosis, 40.8% mentioned 3 (spot, morning, spot)
samples as most useful method of sputum sample
collection. Post training 69.7 %responded correctly for
pulmonary TB diagnosis which was significantly higher.

Before training only 9.2% and 32.4% knew that isoniazid
and kanamycin are first and second line anti-TB drugs
respectively. After training about 63% participant knew
the right answers (p<0.0001). Pre-training 57.0 %
students were aware of multidrug-resistant TB (MDR-
TB) and its causative bacteria resistant to isoniazid and
rifampicin. During post-test, the percentage of students
knowing this increased to 71.10% (p=0.02). Before
training 35.2% recognized that extensively drug-resistant
TB (XDR-TB) is resistant to any fluoroquinolone and at
least one of the three injectable second-line drugs. The
training improved this number to 42.96%. Sixty-five
(45.8%) students identified the duration of standard
treatment for new patient with drug-sensitive TB as 4-12
months, which altered to 56.34% after training.

Pre-training bout 77.5% student stated that HIV patients
are more vulnerable to contracting TB, while post-
training the percentage increased to 85.9%. About 73.2
study participants thought that TB is a curable disease,
the awareness increased to 86.6 % post-training. More
than half (53) study participants stated that MDR-TB is a
curable disease, that changed to 90 post-training. An
airborne mode of transmission of pulmonary TB was
stated by 68% students which changed to 83.8%. Very
few students (38.7%) knew that patient with latent TB do
not spread the disease, the awareness increased to 85.9%
post-training. Patient with TB usually become non-
infectious soon after initiating appropriate treatment and
only patient with active TB can spread the disease; which
was known to 26.1% and 38.7% and the awareness
increased to 41.0% and 79.5 post-training respectively.

About 70% students were aware about the usage of
personal protective equipment (PPE) when dealing with a
patient with active pulmonary TB and awareness
increased to 83.1% post training.
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Attitude towards TB

Regarding attitude towards TB, the number of students
willing to work in TB clinic or ward increased from 73 to
105 but even after training, 122 of 142 students declined
actual posting. The students’ awareness on need for their
own screening in presence of suggestive symptoms
improved to 88.7%. Study participants willingness to
share knowledge with patients and co-workers improved
to 93% that included accurate method of sputum
collection. Almost 75% were willing to teach patient how
to collect sputum sample. Majority (91.6%) of student
agreed to trust the result the laboratory provides you on
sputum cultures.
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Figure 1: The percentage of responses with positive
attitude in pre- and post-test assessment.

1: Would you be willing to work in a TB clinic/ward?; 2:
Would you resign from work if you are posted to a TB
clinic/ward?; 3: Would you be willing to be screened for
TB if you had suggestive symptoms?; 4: Would you be
willing to teach patients and co-workers about TB
prevention; 5: Do you think all TB patients should be
isolated for treatment?; 6: It is ok to allow a TB patient to
leave the hospital soon after initiating appropriate
treatment?; 7: Would you be willing to attend seminars
on TB?; 8: Would you recommend the suspension of
treatment if a TB patient is feeling better?; 9: Would you
start TB treatment for a TB patient before diagnosis is
confirmed if a suspected TB patient is very ill; 10: Would
you use a face mask when dealing with a pulmonary TB
patient even when it is uncomfortable?; 11: Would you
be willing to teach patient how to collect sputum
sample?; 12: Would you trust the result the laboratory
provides you on sputum cultures?; 13: | would accept to
examine/treat a TB patients; 14: | worry about acquiring
active TB disease while at work.

The students improved on their view about need for
isolation and hospitalisation and continued therapy after
initial improvement in TB patients. They also had better
inclination to treat and update their knowledge through

seminars followed by training. Though, with the training
they had more worry regarding acquiring TB the utility of
simple face mask when dealing with a pulmonary TB
patient was more evident even when it is uncomfortable.

Practice towards prevention of TB

Students (95%) agreed to perform hand hygiene and wear
PPE before contact with pulmonary TB patient or TB
samples. They (82%) would wear N95 respirator when
caring for patient with pulmonary TB or working on TB
samples. Most of them (91.5%) would request sputum
tests when they suspect active TB. More than 73% would
admit active TB patients in isolation wards with better
natural ventilation. About 80% realised the significance
of HIV test in TB cases. About 61.3 % of student may not
use wet or soiled N95 respirator. They (88 %) would
always make sure that samples are sputum and not saliva
before sending samples to laboratory. The necessity of
contact tracing is now confirmed by 83.1% as opposed to
68.3% prior to training.
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Figure 2: The percentage of correct responses about
practice in pre- and post-test assessment.

1: 1 usually perform hand hygiene and wear PPE before
contact with pulmonary TB patient/TB samples; 2:
Usually wear N95 respirator when caring for patient with
pulmonary TB/working on TB samples; 3: | request
sputum tests when | suspect active TB; 4: Always put the
patient with active TB in an isolated room; 5: | open
windows when possible in TB patients rooms to increase
natural ventilation; 6: | order HIV test when I diagnose
active TB; 7: Always put the patient with known TB
separated from HIV patients; 8: Awareness to avoid use
of wet or soiled N95 respirator; 9: | always make sure
that samples are sputum and not saliva before sending
them to; 10: I request contact tracing for all confirmed
TB cases; 11: | request liver function tests before starting
anti-TB treatment.
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Table 1: The total mean percentage of correct knowledge, positive attitude and correct practice in pre- and post-
test assessment.

Post-test Mean Paired t test/Wilcoxon

Mean % of

P value

Mean +SD Mean +SD difference signed rank test
Knowledge 48.59 20.44 69.33 17.74 20.74 1=6.438 0.001*
Attitude 63.036 16.46 77.06 15.58 14.04 z=3.297 0.001*
Practice 67.0364  12.90366 79.5036 12.01360  12.47 t=9.493 0.001*

*: Significant difference.
DISCUSSION

TB risk is increased among health care workers (HCW)
in low- and middle-income countries (LMIC) in
comparison to the general population.” Moreover, TB
disease risk is particularly high among new medical
students. In a retrospective study, during 2012-2013, at a
public medical institute at Pune, India, 26 (3.9%) cases of
TB were found amid 662 medical students, signifying a
projected incidence of 3,279 cases/100,000 person-years.
Out of which 3 cases were isoniazid-resistant, 1 was
multidrug-resistant, and 1 case had fulminant hepatitis
post TB treatment.® Medical students possibly have
increased risk because of increased duration of exposure
to TB patients in the hospital. Another study from India
stated a 4-fold higher prevalence of TB infection among
older medical students (i.e., >23 years of age) compared
with younger medical students (18-20 years of age).’
Although occupational TB exposure has gained increased
attention and awareness, latent TB infection (LTBI), an
indicator of TB exposure, remains poorly characterized in
high TB burden settings. It becomes imperative to take
measures to prevent infection in this vulnerable groups of
individuals.

Increasing the knowledge, improving the attitude and
preventive practice is one way of protecting this student.
Past studies also have emphasized the immediate need for
education and implementation of infection control
measures to safeguard medical students from TB.%%
Medical students still are in need of continuing
educational programs regarding treatment and control of
TB. Thus, creating awareness at student and community
level could play a vital role in control and prevention of
TB.™ Moreover knowledge about TB will also help them
to take proper precaution during patients care.™
Inadequate TB knowledge was observed among Chinese
medical students, which indicates a requirement to
transform our current infectious disease curriculum to
increase TB knowledge and preventive practices among
medical students.*®

The National Institutes of Health funded the National
Tuberculosis Curriculum Consortium (NTCC) to enhance
skills and inculcate correct attitudes in the management
and control of TB among medical students in their
formative years.* Numerous studies have assessed the
knowledge and attitudes of medical students about TB.
The study by Emili et al. demonstrated significant

differences in student knowledge and practice
competency in regards to TB at 3 medical schools.”® A
study in Istanbul Medical showed that the TB-related
examination questions did not adequately reflect WHO
learning objectives. Also the students’ skills developed
with practical training on TB were insufficient.® In
another study, a scope for improvement in a baseline
level of knowledge, attitudes, and confidence about TB
was discussed.'’

A recent study evidently showed that a simple, 30-minute
training had a positive impact on knowledge and
awareness about TB among school children. An increase
in mean knowledge score from pre-test to post-test,
indicate that empowerment of students could guide the
community on various aspects of TB.! Studies have
documented a positive association between TB
knowledge, care seeking and treatment adherence.*®*® To
address such issues, the level of knowledge should be
known to design an appropriate interventional programs
in a specific regions.”” Inadequate TB knowledge was
observed among Chinese medical students, which
indicates a requirement to transform our current
infectious disease curriculum to increase TB knowledge
and preventive practices among medical students.®
Improved knowledge on TB will thus contribute to
effective TB control and in the long term, will help India
achieve the goal of End TB.%

Worldwide prevalence of LTBI among HCWSs is
estimated at 54% with yearly risk reaching from 0.5% to
14%.%** In an Indian study, high risk for LTBI was
observed  among medical students as  compared
to nursing students. Similar finding was reported in other
LMIC This indicate high TB disease exposure in the
hospitals and low awareness of and control over exposure
to risk factors among medical students.?®* WHO has led
guidelines for infection control dissemination of
knowledge, change in attitude and preventive practices to
protect the HCWs at highest risk for LTBI.%?’

This study provided insights on the knowledge, self-
reported attitudes and preventive practices among the
medical student towards TB. Our pre-test results reveal
significant gaps in all three areas which were
significantly reduced by well-structured training as
evident by the post-training scores.

It is a recognized fact that knowledge can influence
people’s practices regarding prevention. The current
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study revealed that the overall knowledge about TB was
more than 50% similar to 62% among Iranian students.”®
Our results were closure to the results reported by
Laurenti, the total mean percentage of correct answers in
our study was lower (48.59% vs. 56.5%).” Whereas the
current finding was better than a study done in Thailand
in which 74.2% respondents had low level of knowledge
about TB.* In our study the percentage of corrects
answers significantly improved post training.

Moreover, the general knowledge level for TB in our
study was inferior to other surveys conducted among
medical students in Italy, Brazil, and NTCC schools.®**
This indicate a substantial necessity for enhancement in
TB knowledge among medical students which may
influence their pervasiveness in acquiring TB. The
current study participant’s overall correct attitude towards
TB was 63.03 % which is better than their Thailand
counterparts, 47.9%.%° Further, in our study post-training
the attitude improved in 77.06% students.

The finding from various studies indicate that treatment
delay may be affected by several factors, such inadequate
knowledge, lack of awareness of the significance of
symptoms, negative social attitudes or combinations of
these.®* Our findings suggest that the overall preventive
practice towards TB was 67.03 % among the students
which were better than a study done in Iran in which the
overall preventive practices towards TB was 42.6%.%
Whereas a study done in Thailand showed that 55.5% of
study participants had high level of preventive
behaviour.*® These difference are because the participant
of our study are medical student who are more aligned
toward medical education as a part of their career where
those study participants from different countries may
have differences in health education program design and
health knowledge. Though, their poor knowledge about
TB was evident with >50% incorrect answers in present
study as well as in southwest China study conducted in
2011.%

The attitude towards TB significant affect how a doctor
manage TB patients during their careers.®® In our study
and Bhandari et al, majority of medical students lacked
correct TB attitude due to fear of acquiring TB
themselves.®” This prejudice was consistent with poor
knowledge and preventive practices. Thus imparting
knowledge can improve attitude towards TB but a higher
levels of knowledge does not guarantee positive attitude.
Essentially, correct knowledge and positive attitude of
doctor can ensure better service to community.

Our results are also similar to the study conducted by
Teixeira et al in Brazil. The commonalities were that
many medical students were not aware of the main routes
of TB infection and that training on TB was not sufficient
to improve knowledge and practices. Irrespective of
knowledge about TB transmission, students may engaged
in risky behaviours as many of them may not a protective
mask when examining an active TB case. The finding
from various studies indicate that treatment delay may be

influenced by several factors, namely lack of knowledge,
lack of awareness of the significance of symptoms,
negative social attitudes or combinations of these,*®

Our findings are also in congruence with of several other
studies among health professions students. Kilicaslan et
al assessed the impact of TB training on medical students
at Istanbul Medical School. They found many fourth-year
medical students answered incorrectly.’® In Japanese
study it was found that additional training on TD was
required for doctors and medical students.** Bai et al
conducted a survey in final year medical students in
China and had comparable findings.”> On the contrary
study conducted by Emili et al in final year medical
students from Canada, India, and Uganda found that
although there were significant differences in
undergraduate exposure to TB, total knowledge, and
practice competency among these students, the TB
knowledge base and practice competency was
satisfactory.’

To properly address the serious problems of TB
prevention and control, education and competence should
to be reinforced among medical students. International
educational programmes have been developed to enhance
TB knowledge and practices among medical students.®
Newer and modern training methods, such as student-
based teaching methods (problem-based learning) should
be implemented enhance student satisfaction and offer
extra learning opportunities.

Our study has several limitations including
comprehensive and appropriate questionnaire adapted to
Indian scenario, cross-sectional small sample size without
randomization. However, the findings provide a basis for
acquiring and testing a causal hypothesis. The study
findings revealed that a simple TB education session for
second year medical students can positively affect KAP
about TB. Basic education on infectious diseases need
further boost in medical curriculum and other educational
programmes to improve social accountability.

Our findings revealed that second year medical students
had poor knowledge which improved to moderate levels.
Empowerment of students with knowledge could be
helpful in spreading awareness on various aspects of TB
and also protects them from the risk of getting infected
during their training period in the hospital. This also
urges the medical educational institute to provide basic
education on infectious diseases like TB and design
strategies to enhance KAP in the early years of medical
curriculum. Our study results underscore the necessity to
develop educational programmes and learning strategies
to enhance knowledge and ensure social accountability of
medical colleges.
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