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AćĘęėĆĈę

Health care providers play a major role in the management of tuberculo-
sis (TB). The knowledge, attitude and practice towards TB in health care
providers will have an impact on the treatment success or failure. Stud-
ies have reported that inadequate knowledge of the health care providers
led to the delivery of improper counselling content to the recipients. We
assessed the knowledge, attitude and practice (KAP) towards tuberculosis
among health care workers in and around Chennai. A cross sectional study
was conducted among 382 health care workers of the chest and tuberculosis
department of government hospitals and directly observed treatment short-
course clinics. The principal investigator administered a structured and vali-
dated questionnaire to the study participants. Around 500 healthcare work-
ers were approached, and 382 showed interest to sign the informed consent.
A majority (70%) of the study participants were between the age group 20-
30 years. There was a highly signiϐicant difference response to the statement
that patient medication non-adherence to ATT was due to its adverse effects,
between participants who had a history of active tuberculosis and undergone
treatment for the same, and the participants with no history of TB. There was
a signiϐicant difference between the study population based on their quali-
ϐication and profession (P = 0.001 and P = 0.007 respectively) in using the
Revised National Tuberculosis Control Program guideline for reference. The
knowledge attitude and practice towards TB was good in more than 80% of
the respondents, yet there is room to improve. Structured periodic training
towards TB will further improve the KAP of health care workers.
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INTRODUCTION

Tuberculosis is one of the leading causes of mor-
bidity and mortality worldwide. It is caused by
Mycobacterium tuberculosis, a small aerobic, non-
motile bacillus. Mycobacterium tuberculosis com-
plex includes four other TB-causing mycobacteria
which are M. bovis, M. africanum, M. canetti and
M. microti. Myocobacteirum bovis was once a com-
mon cause of tuberculosis (Smith, 2003). According
to the World Health Organization (WHO), approx-
imately there were more than 10 million cases of
active TB, which resulted in 1.6 million deaths in
2017. India is the highest TB burden country with
WHO statistics in 2016 giving an estimated inci-
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dence of 2.79 million cases of TB for India out of a
global incidence of 10million cases (APA, 2017). TB
is an airborne pathogen that spreads by inhalation.
Themost common symptoms for active tuberculosis
are feeling sick or weak, loss of appetite and weight
loss, chills, fever, and night sweats, a severe cough
that lasts for 3weeks ormore, chest pain and blood-
stained sputum (Saranya et al., 2016). About 90%
of those infected with M. tuberculosis are asymp-
tomatic, called latent TB infections (Mahendra et al.,
2016).

Tuberculosis may infect any part of the body like
kidney, lymph nodes, bones, joints but most com-
monly occurs in the lungs, which is known as pul-
monary tuberculosis (Agrawal et al., 2010). The
most common medications used to treat tuberculo-
sis include Isoniazid, Rifampin, Ethambutol, Pyraz-
inamide. Other antibiotics are active against TB
and are primarily used when patients have drug-
resistant TB (Pinto and Menzies, 2011). The com-
mon most important classes are aminoglycosides
and ϐluoroquinolones. Anti-TB medicines have been
used for decades and strains that are resistant to
1 or more primary anti-tuberculosis drugs arises
when the anti-TB medicines are used inappropri-
ately. Through incorrect prescription by health-
care providers, treatment prematurely stopped by
patients; inadequate patient counselling are associ-
ated with the emergence of drug-resistant strains of
M. tuberculosis (Lowther and Bryskier, 2002).

Health care providers play a major role in the man-
agement of TB. The knowledge, attitude and prac-
tice towards TB in health care providers will have
an impact on the treatment success or failure. Stud-
ies have reported that inadequate knowledge of the
health care providers led to the delivery of improper
counselling content to the recipients (Sima et al.,
2019). Tuberculosis infection control is a major
concern in India. Researches reveal that prac-
tice towards tuberculosis and its infection control
is poor even in health facilities, and health care
workers are at higher risk of acquiring active/latent
tuberculosis infection (Joshi et al., 2006). Adequate
knowledge, attitude and practice towards tubercu-
losis have to be delivered by the health care work-
ers to achieve a good infection control and success-
ful treatment outcome in patients with tuberculo-
sis. Though they are at a higher risk to acquire
TB, they play a signiϐicant role in tuberculosis infec-
tion control and prevention of the emergence of
drug-resistant strains (Kigozi et al., 2017). Hence,
we assessed the knowledge, attitude and practice
towards tuberculosis among health care workers in
and around Chennai.

MATERIALS ANDMETHODS

A cross sectional study was conducted among 382
health care workers of the chest and tuberculosis
department of government hospitals and DOTS clin-
ics. This study was approved by the Institutional
ethics committee, Vels Institute of Science, Tech-
nology and Advanced studies. All the healthcare
professionals working in the selected health facility
with the qualiϐication for the doctor, health ofϐicers,
nurse, X-ray technician, pharmacist and laboratory
personnel were enrolled into the study after obtain-
ing written informed consent. A structured knowl-
edge, attitude and practice questionnairewas devel-
oped and validated statistically (Reliability 0.710)
with the results of a pilot study.

Procedure
The study was initiated after obtaining approval
from the institutional ethics committee. All gov-
ernment hospitals and DOTS clinic in Chennai were
identiϐied, and any ϐive hospitals and ϐiveDOTS clinic
was selected by simple random sampling technique.
Health professionals of the selected speciality were
enrolled in to study if they were willing to give writ-
ten informed consent. Health workers were identi-
ϐied by their profession and selected by simple ran-
dom sampling technique. Structured questionnaire
to assess the knowledge, attitude and practice of
health care professionals towards tuberculosis was
developed and validated statistically. The princi-
pal investigator administered the questionnaire to
study participants and completed data collection.
An information leaϐlet self-explaining about the dis-
ease tuberculosis and its infection control was given
to all study participants to improve their knowl-
edge towards tuberculosis and its infection control.
The collected data was entered in Microsoft Excel
spreadsheet and utilized further for statistical anal-
ysis. The data was analyzed by SPSS software for
logistic regression analysis.

RESULTS AND DISCUSSION

Ethics approval and patient enrollment
Tuberculosis, an infective disease caused by
mycobacterium tuberculosis, is highly prevalent
in India. We assessed the knowledge, attitude and
practice towards tuberculosis among the health
care workers. The study protocol was approved
by the institutional committee with reference no:
VISTAS-SPS/IEC/IX/2018/06. Around 500 health-
care workers were approached, and 382 showed
interest to sign the informed consent. The health
care workers were enrolled into the study based on
the inclusion and exclusion criteria.
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Table 1: Age distribution
Age Distribution Percentage(%)

20-30 70%
31-40 25%
41-50 5%
51-60 2%

Table 2: Distribution based on profession experience
Profession Experience Percentage(%)

<1 YEAR 4%
1-5 YEAR 58%
6-10 YEAR 24%
11-15 YEAR 10%
16-20 YEAR 2%
>20 YEAR 5%

Figure 1: Gender distribution

Figure 2: Distribution of marital status
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Figure 3: Distribution based on profession

Figure 4: Distribution based on education

Figure 5: Distribution based on the history of TB
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Table 3: Distribution based on responses to knowledge questions
S.NoQuestions Response P Value

Strongly
agree
N(%)

Agree
N(%)

Not
sure
N(%)

Disagree
N(%)

Strongly
dis-
agree
N(%)

Gender Qualiϐi
cation

profes

sion

Diagnosed
for TB

1 TB sus-
pected
should
be sep-
arated
from
the rest
of the
patient

191(55)181 (47) 8 (2) 2 (1) 0 0.057 0.541 0.498 0.553

2 Surgical
mask
cannot
protect
the
health
worker
from TB

168
(44)

169 (44) 15 (4) 23 (6) 7 (2) 0.859 0.478 0.522 0.853

3 Respirator
can pro-
tect
the HW
from TB

146
(38)

156 (41) 63
(16)

17 (5) 0 0.368 0.593 0.939 0.653

4 TB
patients
have to
be edu-
cated to
cover
their
mouth
with a
hand-
kerchief

224
(59)

140 (37) 18 (4) 0 0 0.390 0.026 0.792 0.221

5 Regular
screen-
ing of
health
worker
for TB
is one
of TBIC
mea-
sures

177
(46)

193 (51) 12 (3) 0 0 0.684 0.796 0.964 0.277

Continued on next page
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Table 3 continued
6 TB can-

not be
trans-
mitted
from
person
to per-
son by
blood
contact

152
(40)

176 (46) 35 (9) 5 (1) 14 (4) 0.746 0.775 0.938 0.060

7 Sputum
microscopy
is the
most
effec-
tive tool
for the
diagno-
sis of
TB

225
(59)

120 (32) 24 (6) 0 10 (3) 0.474 0.768 0.953 0.541

8 Mycobac

terium
bacillus
resis-
tant to
at least
isoni-
azid and
rifampicin
is
multidrug-
resistant
tuber-
culosis?

183
(48)

147 (39) 48
(12)

4 (1) 0 0.619 0.346 0.737 0.652

9 MDR-
TB is
conta-
gious

159
(42)

168 (44) 51
(13)

0 4 (1) 0.685 0.379 0.737 0.728

10 MDR-
TB is
diag-
nosed
from
a drug
suscep-
tibility
test
(DST)

167
(44)

175 (46) 36
(10)

0 0 0.464 0.152 0.180 0.614
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Table 4: Distribution based on responses to attitude questions
S.NoQuestions Response P Value

Strongly
agree N
(%)

Agree
N (%)

Not
sure
N (%)

Disagree
N (%)

Strongly
dis-
agree
N(%)

Gender Qualiϐi
cation

profes
sion

Diagnosed
for TB

1 Do you
think
sputum
microscopy
for AFB
has to be
ordered
for a
patient
sus-
pected
with TB

181
(47)

161
(43)

37 (9) 3 (1) 0 0.606 0.141 0.539 0.380

2 At the
end
of the
intensive
phase,
should
the
sputum
exami-
nation
for
CAT-1
patients
has to be
repeated?

123
(33)

177
(46)

82
(21)

0 0 0.262 0.260 0.183 0.683

3 Do you
educate
the TB
patients
about
pre-
vention
of TB
trans-
mission

211
(55)

144
(38)

26 (6) 1 (1) 0 0.039 0.313 0.135 0.133

Continued on next page
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Table 4 continued
4 Do you

think the
family
mem-
bers
of TB
patient
has to be
screened
for TB
infection

168
(44)

162
(43)

46
(12)

6 (1) 0 0.999 0.524 0.602 0.113

5 Do you
think
that
coun-
selling
the
patient
towards
TB and
its treat-
ment,
improve
patient
medi-
cation
adher-
ence?

200
(53)

148
(39)

21 (6) 4 (1) 3 (1) 0.499 0.447 0.644 0.547

6 Do you
think
MDR-TB
arises
due to
medica-
tion non-
adherence

154
(40)

168
(44)

51
(13)

6 (2) 3 (1) 0.646 0.666 0.857 0.708

7 Do you
think
health
care
workers
required
periodic
edu-
cation
towards
TB and
its infec-
tion
control

187
(49)

167
(44)

20 (5) 3 (1) 5 (1) 0.526 0.013 0.215 0.148

Continued on next page
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Table 4 continued
8 Do you

think
patient
medica-
tion non-
adherence
is due to
adverse
effects of
ATT(Anti
TB ther-
apy)

154
(40)

159
(42 )

66
(17)

3 (1) 0 0.334 0.183 0.146 0.006

9 Do you
think
health
care
workers
require
screen-
ing for
latent/active
TB infec-
tion
periodi-
cally

144
(37)

203
(53)

30 (8) 3 (1) 2 (1) 0.351 0.919 0.758 0.157

10 Do you
think
the staff
who
have
evidence
of LTB
should
receive
pre-
vention
treat-
ment

131
(34)

176
(46)

0 11 (3) 0 0.609 0.205 0.231 0.141
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Table 5: Distribution based on practice questions
S.NoQuestions Response P Value

Strongly
agree N(%)

Agree
N(%)

Not
sure
N(%)

Disagree
N(%)

Strongly
dis-
agre
N(%)

Gender Qualiϐi
cation

profes

sion

Diagnosed
for TB

1 Follow
TB
treat-
ment
guide-
line to
treat
smear-
positive
patient.

183 (48) 181
(48)

18
(4)

0 0 0.606 0.718 0.728 0.910

2 Opening
win-
dow
when
TB sus-
pected
patient
is in the
room.

163 (42) 41
(153)

17
(4)

40
(11)

9 (2) 0.254 0.813 0.785 0.161

3 Using
a mask
when
approach-
ing TB
sus-
pected
patient.

213 (56) 158
(42)

11
(2)

0 0 0.341 0.668 0.515 0.175

4 Gives
prior-
ity to
patients
cough-
ing in
the
waiting
area

143 (38) 195
(51)

2 (1) 36 (9) 6 (1) 0.776 0.938 0.956 0.794

5 Educates
TB sus-
pected
patients
how to
cough
and
sneeze

216 (56) 159
(42)

6 (1) 1 (1) 0 0.087 0.078 0.742 0.717

Continued on next page
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Table 5 continued
6 Use

AFB as
diag-
nostic
tool for
TB sus-
pected
patients

154 (41) 184
(48)

44
(11)

0 0 0.668 0.499 0.281 0.176

7 Undergoes
regular
screen-
ing for
latent
TB
infec-
tion?

154 (41) 131
(50)

31
(8)

2 (1) 4 (1) 0.531 0.143 0.676 0.462

8 Surgical
mask
was
avail-
able for
TB sus-
pected
patients

185 (48) 167
(44)

23
(6)

7 (2) 0 0.667 0.455 0.440 0.751

9 Undergoes
peri-
odic
training
for TB
man-
age-
ment
and
TBIC

168 (44) 163
(43)

51
(13)

0 0 0.320 0.122 0.027 0.590

10 Always
uses
RNTCP
guide-
line for
refer-
ence

188 (49) 167
(46)

19
(5)

0 0 0.225 0.001 0.007 0.093
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All the healthcare professionals working in the
selected health speciality with the qualiϐication for
the doctor, health ofϐicers, nurse, X-ray technician,
pharmacist and laboratory person were included
in the study. Health care professionals those who
could not consent and on annual/ long leave were
excluded.

Demographics of the study participants

A majority (70%) of the study participants were
between the age group 20-30 years, followed by
31-40 (25%) years. Most of the health care work-
ers participated in this study was female (85%).
Around 69% of the participants were nurses, fol-
lowed by Pharmacists (27%). BSc Nursing (54%)
and Diploma in nursing (16%) were the most com-
mon education pursued. A greater part of the study
participants had a work experience of 1-5 years
(58%) and 6-10 years (24%). The distribution of
demographic details like age, gender, marital status
are shown in Table 1, Figure 1 and Figure 2 other
details like profession, education and experience are
presented inFigure 3,Figure 4 and Table 2 respec-
tively. About 45% of participants had a history of
tuberculosis (Figure 5).

Assessment of Attitude

There were 10 questions in the attitude section of
the questionnaire. All the participants responded to
every question in the questionnaire. Around 47%
and 43% of the study participants strongly agreed
and agreed respectively, to the question on whether
they think sputum microscopy for AFB has to be
ordered for a patient suspected with TB, which indi-
cates the positive attitude of the majority of the
study participants. Nearly 21% of the study popula-
tion were not sure whether to repeat sputum exam-
ination for CAT-I patients at the end of the inten-
sive phase. Most of the health care workers had
a positive attitude in educating the TB patients in
preventing TB transmissions (55%, strongly agree
and 38%, agree) and to screen family members of
TB patients for TB infection (44%, strongly agree
and 43%, agree). Around 53% of the health care
workers strongly agreed, and39%agreed that coun-
selling the patient towards TB and its treatment will
improve patient medication adherence. The atti-
tude towards the rise in MDR TB was good. Nearly
84% (40%+44%) of the participantswere sure that
medication non-adherence may lead to MDR TB.
They had a positive attitude when asked whether
they need to be educated periodically towards TB
and its infection control (49%, strongly agree and
44%, agree) and whether they think medication
non-adherence is due to ADR to ATT (40%, strongly
agree and 42%, agree). A majority of the partic-

ipants strongly agreed and agreed to be screened
for latent or active TB infection periodically (37%,
strongly agree and 53%, agree) and to the state-
ment staff who have evidence of latent TB should
receive prevention treatment (34%, strongly agree
and 46%, agree), respectively. The overall attitude
of the study population was observed to be good.
The distribution of responses to the attitude part of
the questionnaire is presented in Table 4 and Fig-
ure 7 .

Assessment of Practice

The practice of health care workers towards tuber-
culosis may vary with their knowledge and attitude
towards the disease. The knowledge and attitude
of the study population was observed to be good.
The practice towards TB was assessed from their
responses to the 10questions in the practice ques-
tionnaire. Most of the participants strongly agreed
(48%) and agreed (48%) that TB treatment guide-
line was followed to treat smear-positive patients.
A majority of the participants has strongly agreed
(42%) and agreed (41%) that they would open the
window if a TB suspected patient is in the room,
which is a positive attitude. Around98% of the
participants have used a mask when approaching a
TB suspected patient. Nearly9% of the health care
workers disagreed to give priority to patients cough-
ing in the waiting area. Almost 98% of the par-
ticipants educates TB patients how to cough and
sneeze. Around90% of the study population under-
goes screening for latent TB infection. Only 2% of
the participants disagreed for the availability of sur-
gical mask for TB suspected patients. Most of them
have undergone periodic training for TB manage-
ment and TB infection control (87%) and always
uses RNTCP guideline for reference (95%). The dis-
tribution of responses to practice questionnaire is
shown in Table 5 and Figure 8.

As per the annual report of RNTCP (2017), about
10 million cases of active TB is reported glob-
ally, and 1/4th of the global incident cases occur
in India annually. Knowledge, Attitude and prac-
tice of health care workers towards tuberculosis
are a highly essential factor effective tuberculosis
infection control. In our study, the average age
of the study population was 28.82 years, which is
similar to the study population of (Demissiegizaw
et al., 2015), and lesser than that of, the major-
ity of the participants were female (85%), which is
in line with the study reported, and greater than
that reported by (Pathak et al., 2016) (71%) and
(73%) Most of the participants in our study were
nurses by profession (69%), which is similar (66%)
to that recorded by (Pathak et al., 2016) and lesser
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Figure 6: Distribution based on knowledge responses

Figure 7: Distribution based on attitude responses

Figure 8: Distribution based on practice responses
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than (98.2%) that reported. About 54%participants
had BS.c nursing as their qualiϐication, and 9% had
B.Pharm. The overall qualiϐication of the study pop-
ulation was observed to be good as a health care
worker for TB patient. This was found to be simi-
lar to the study conducted and (Bhandari andBande,
2016). The majority (58%) of the population had
professional experience of at least 1-5 years in our
study, which is lesser than that reported by (30%)
and greater than (43%) that of (11) All most 97% of
the participants knew that the TB suspected should
be separated from the rest of the patient, which is
slightly more than that reported by (Demissiegizaw
et al., 2015) (91.4%). The knowledge on a surgical
mask and its protection was good in about (88%) of
our population, which is greater than (38.8%) that
reported by (Demissiegizaw et al., 2015). The over-
all knowledge of our study populationwas good and
higher when compared to and (Pathak et al., 2016)
and (Bhandari and Bande, 2016). There was no sig-
niϐicant difference observed between gender, pro-
fession, qualiϐication and history of TB among the
study participants.

Almost 88% of the study participants had a good
attitude towards educating tuberculosis patients in
the prevention of TB transmission. This was found
to be greater than the respondents of (Pathak et al.,
2016). Most of the respondents (93%) showed
good attitude towards receiving periodic educa-
tion towards TB and its infection control. There
was a signiϐicant difference (P=0.013) between par-
ticipants based on their qualiϐication when they
responded to the same. Eighty-two percentage of
the respondents agreed strongly that patient med-
ication non-adherence to ATTwas due to its adverse
effects. Therewas a highly signiϐicant difference (P =
0.006) in response to this between participants who
had a history of active tuberculosis and undergone
treatment for the same, and the participants with
no history of TB. Around 83% of the participants
agreed strongly that they open the window if a TB
suspected patient is in the room. This is found to be
greater than that reported by (Bhandari and Bande,
2016). A majority (98%) of the respondents uses
a mask when approaching TB suspected patients.
This is similar to the results of (Demissiegizaw et al.,
2015; Pathak et al., 2016). (Eighty-seven percentage
of the study population undergoes periodic training
for TB management and TB infection control. There
was a signiϐicant difference (P = 0.027) between
participants based on their profession distribution.
Ninety-ϐive percent of the respondents agreed that
they use RNTCP guideline for reference. There was
a signiϐicant difference between the study popula-
tion based on their qualiϐication and profession (P

=0.001 and P = 0.007 respectively) (Easwaran et al.,
2015).

CONCLUSION

We assessed the Knowledge, attitude and practice
of health care workers towards tuberculosis using
a structured and validated questionnaire. The reli-
ability of the questionnaire was acceptable. We
observed that the knowledge, attitude and prac-
tice of the respondents were good. The health care
workers lack in periodic training towards TB and TB
infection control. Educating them periodically will
help them to deliver good TB patient care and coun-
sel them well, thereby can help in preventing the
transmission of TB. Though the knowledge attitude
andpractice towardsTBwas good inmore than80%
of the respondents, there is room to improve. Struc-
tured periodic training towards TB will improve
their KAP.
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