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Abstract
Background
Tuberculosis (TB) is an infectious disease primarily affecting lung parenchyma and its most
often caused by Mycobacterium Tuberculosis. It may spread to any part of the body including
meninges, kidney, bones and lymph nodes and it’s a major public health problem in India and
India is the highest TB burden country in the world, home to 20 percent of cases occurring
globally. Each year 1.8 million people develop TB in India and 0.37 million people die because
of TB every year in India. The government of India revitalized NTP as Revised National TB
control programme [rntcp] in the same year implementation of directly observed treatment shortcourse [DOTS] was officially launced as RNTCP strategy in 1997 and by the end of 2005 the
entire country was covered under the programme[52]. This study aimed to assess the knowledge,
attitude and practice on TB among the patients of Jayanagar General Hospital, Bangalore,
India.
Methodology
A cross-sectional study was conducted among the patients of Jayanagar General Hospital,
Bangalore, India.
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A standardized pretested questionnaire was distributed and self-administered. The
participants were selected randomly using randomization. The data was entered in Microsoft
Excel version 16 and multivariate logistic regression was performed to check the association
with the independent variables. A score of 1 point for a correct answer and 0 for wrong/don’t
know answer was given. The knowledge, attitude and practice score were divided into good
and poor based on 50% cut off. Logistic regression was used for the analysis to identify the
significant covariates.
Results
A total of 420 patients responded to the survey questionnaire. The average knowledge score
on TB was 10.7 (Range = 0– 21). Two hundred and forty respondents (58.6%) had low
knowledge (mean score 7.8±2.5) on TB. Cough, chest pain and weight loss were correctly
reported as the symptoms of TB by306 (72.9%), 187(44.5%) and 187(44.5%) participants.
Eighty- nine- point five percent (376) of participants reported coughing as the main route of
TB transmission and 85% (357) of the participants said that it could be prevented by covering
the mouth while coughing. In multivariable analysis; the graduated patients had good
knowledge of TB compared to non-graduated and illiterate patients (adjusted odds ratio
[AOR] 2.02; 95% confidence interval [CI] 1.18–3.5; p-value 0.011). Respondents previously
treated for TB were more likely to have good knowledge on TB compared to those who never
had TB in the past (AOR 2.39; 95% CI 1.07–5.31; p-value 0.033). The majority (93%) of
respondents had a good attitude towards TB cases. Female patients were 2.4 (95% CI 1.02–
5.62; p-value 0.045) times more likely than male patients to have a positive attitude towards
TB. Eighty-eight percent of the respondents reported that they would visit the hospital if they
had TB symptoms. The mean score for the practice on TB was 1.33±0.59 (Range:0– 2).
Conclusion
In this study, the majority of the patients had poor knowledge on TB, especially among the
patients of jayanagar general hospital and those who had never suffered from TB. The
attitude towards TB was good especially among the female patients. However, the overall
practice was poor among the participants. Therefore, the Ministry of Health should
collaborate with relevant stakeholders especially the Ministry of Education to incorporate
topics on TB in the syllabus of students and colleges to create awareness on it.
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Introduction
The United Nation’s Sustainable Development Goals (SDG) “Health goal number 3” plans to end
tuberculosis (TB) epidemic by 2030 [1]. However, this ambitious plan could be at risk as TB still infects
millions globally every year especially in the developing countries of Asia and Africa [2]. According to the
World Health Organization (WHO), TB infected 10.4 million people and caused an estimated 1.45 million
deaths (including both in HIV negative and positive patients) in 2018 [2]. Although the number of people
dying from TB has started to decrease since the introduction of directly observed treatment short-course
(DOTS), it still is one of the top causes of mortality [3]. There have been significant efforts to combat TB
by the Ministry of Health through programs such as training of health workers on TB management,
creating public awareness during the World TB Day and education using mass media. Despite these
efforts, past studies in other countries identified delayed treatment-seeking for TB as one of the main
reasons for the spread of TB in the communities [5,6]. Expanding testing, improved surveillance,
screening and treatment of TB is critical in achieving the global goal of TB elimination by 2030 [7].

Colleges and schools can be a potential source of disease transmission including TB due to the crowded
environment and high level of person-to-person contact [12, 13]. Earlier studies have reported outbreaks
of TB among students in Italy and Ethiopia [14, 15] due to repeated exposure with the TB cases not
under treatment. Past studies have shown that poor knowledge on TB leads to a delay in seeking care
for TB [16, 17]. A person with an active TB infects on an average of 10–15 people per year [18]. This
highlights the need for early case detection and treatment of all TB cases.

In India, the education is provided by Government and Non-Governmental organizations. Although
science subjects are taught in schools, the curriculum does not include teachings on infectious diseases
including TB. This is an alarming figure that needs attention. One of the reasons could be lack of
knowledge and understanding on TB among the students. Therefore, understanding of knowledge,
attitude and practice(KAP) on TB is crucial especially among those that play a key role in the society.

The findings from this study could be used to improve the KAP on TB amongst the future teachers
because they can use this knowledge for early referral of students from their schools. Moreover,
educating students on TB can help in the dissemination of the knowledge on TB in the community. This
can improve the health seeking behaviour for TB, thereby halting the on going transmission. Therefore,
the study aimed to understand the KAP on TB among the patients of Jayanagar General Hospital,
Bangalore, India.
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Materials and methods
Study area
The study was conducted in Jayanagar General Hospital over a period of 12 months from September
3rd, 2020 to September 3rd, 2021.
Study design and sample size
A cross-sectional study was conducted among the patients of Jayanagar General Hospital. The sample
size was calculated using the formula,

n=

Z2 pð100—pÞ [2]
d2

(where n = sample size, z = confidence level for normal distribution, p = estimated proportion and d =
absolute error). Taking a confidence interval (CI) of 95% interval, with a probability of 50% and margin
of error at 5% and a non-response rate of 10%, the sample size was rounded off to 425. The participants
for this study were selected randomly using computer- generated randomization from the student
database.
Inclusion criteria
The inclusion criteria for this study included: (I) In-patients and out patients of Jayanagar General
Hospital and (II) Patients willing to sign an informed consent form.
Exclusion criteria
The exclusion criteria for this study included: (I) Patients below the age of 18 years and (II) Patients
unwilling to participate in the study.
Data collection tools
The data was collected using a standardized pretested questionnaire adapted from the WHO guidebook
for conducting KAP studies on TB [21]. The questionnaire was initially pre-tested among 20 patients and
modified accordingly to the feedback. This group of patients were latter excluded from the study. The
questionnaire was randomly distributed among the in-patients and the out patients who willing to
participate in the study and the responses were self-administered and assistance was provided to
illiterate patients and 420 study participants were randomly selected over the study period of 12 months
and the data was subjected to statistical analysis.
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The questionnaire was divided into two parts. The first part comprised of socio-demo- graphic
characteristics and the second part included questions on knowledge, attitudes and practices. The
questionnaire consisted of both multiple-choice questions with a single as well as multiple answers.
The knowledge section had 23 correct answers. Each correct item was scored “1” and “0” for incorrect
or don’t know responses. There were six questions for attitudes and two questions for practice. For both
attitude and practice response, a score of “1” was given for favourable attitude and practice and “0” for
other responses. The outcome was divided into two strata: good if the final score was above 50% of the
total score and poor otherwise [22].
Statistical analysis
The data was subjected to descriptive analysis using IBM SPSS version 22 and data was entered in
Microsoft Excel version 16 and the multivariate logistic regression was performed to check for
associations with the independent variables. A p-value < 0.05 was considered significant.
Ethical approval and confidentiality
The ethical committee clearance was obtained from the institutional ethics committee of Nargund college
of pharmacy.

Results
Socio-demographic characteristics
Out of 425 participants invited for the survey, the response rate was 98.8% (n = 420). There was an
almost equal number of male and female participants (46.9% vs 53.1%) (Table 1). The mean age of the
respondents was 23 years (SD 3.2; Range 18–41 years). More than half (60.7%) of the respondents
reported that they never smoked and 43% had never consumed alcohol. The most common source of
information on TB were family and friends, followed by teachers (Fig 1)
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Table 1. Socio-demographic characteristic of study participants (n = 420).

Variables

Frequency

Percentage

<23 years
>23 years

236
184

56.2
43.8

Illiterates
Primary education holders
Secondary education holders
Higher Secondary education holders

17
93
166
62

4.1
22.1
39.5
14.8

Graduates
Post-Graduates

61
21

14.5
5.0

Male
Female

197
223

46.9
53.1

Single
Married
Divorced

380
37
3

90.5
8.8
0.7

Never used
Past user

255
95

60.7
22.6

Current user

70

16.7

Never used
Past user
Current user

182
133
105

43.3
31.7
25.0

Age (years)

Education
Non-Graduates

Graduates

Gender

Marital status

Smoking

Alcohol use
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Fig 1. Sources of TB information
Knowledge of TB symptoms, transmission and diagnosis
The overall mean knowledge score on TB cause, symptoms, diagnosis and treatment was 10.66 (Range
0–21). Two hundred and forty-six (58.6%) of the participants had low TB knowledge (score < 11.5) (mean
score 7.8±2.5) while 174 (41.4%) had good knowledge on TB. The participant’s response to TB knowledge
are shown in Table 2. The majority of the patients (60%) knew that TB was caused by a bacterium. With
regards to TB symptoms, cough more than two weeks was reported by 73% of participants followed by
chest pain (44%), weight loss (44%) and blood in the sputum (37%) respectively. The

most

common

cause of TB trans- mission mentioned was coughing (89%). There was a misconception that TB could
be transmitted by sharing of the dishes (15% of the respondents). The participants reported the two
most common methods of TB diagnosis were blood test (40.3%) and sputum examination (33.4%).
Almost 60% of the respondents correctly answered that the TB vaccine was available. More than half of
the participants (58%) knew the duration of TB treatment to be 6–8 months. However, a small proportion
(6%) of participants thought the duration of TB treatment to be 1–2 weeks.
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Table 2. Knowledge on TB cause, symptoms, transmission and treatment.
Variables
Cause of TB

Response categories

Frequency

Percentage

Bacteria
Virus
Fungus
Don’t know

252
120
2
46

60
28.6
0.5
10.9

Cough > 2 weeks
Fever
Weight loss
Blood in sputum
Chest pain
Loss of appetite
Fatigue
Others
Don’t know

306
116
187
155
187
163
80
19
47

72.9
27.6
44.5
36.9
44.5
38.8
19.1
4.5
11.2

Through air droplets during
cough
Through handshakes
Through sharing dishes
Through touching items
Don’t know
Others

376

89.5

35
62
27
28
12

8.3
14.8
6.4
6.7
2.9

Blood test
Sputum test
Chest X ray
Urine/stool test
Don’t know

186
144
36
29
25

44.3
34.3
8.6
6.9
5.9

Yes
No
Don’t know

250
40
130

59.5
9.5
40

1–2 weeks
1–2 months
6–8 months
1–2 years
Don’t know

26
36
244
35
79

6.2
8.6
58.1
8.3
18.8

Symptoms of TB

TB transmission

Diagnosis of Pulmonary TB

TB vaccine is available

Duration of TB treatment

Knowledge of TB prevention and risk factors
The responses on TB prevention and risk factors are summarised in Table 3. Over 85% of the
participants correctly reported that TB could be prevented by covering mouth during coughing while
20% of the participants responded that it could be prevented through the intake of good nutrition.
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More than 66% thought that smoking was a risk factor for TB followed by malnutrition (29.8%) and
alcohol consumption (25.7%). Forty-six percent of the respondents reported that TB drugs should not
be discontinued after symptoms improve and 49% mentioned that doing so could lead to the drugresistant TB. Almost 80% of the respondents correctly mentioned that re- infection with TB could occur.
Table 4 describes the multivariate analysis of socio-demographic characteristics to the knowledge of TB.
Graduated patients had a significantly higher level of knowledge compared to the non-graduated
patients (AOR 2.02; 95% CI 1.18–3.5; p-value 0.011). Moreover, a patient previously treated for TB was
2.4 times more likely (95% CI 1.07–5.31; p-value 0.033) to have good knowledge compared to those who
had not been treated for TB.

Table 3. Knowledge on prevention and risk factors on TB
Variables
How can we prevent TB?

Responses

Frequency

Percentage

Covering mouth when coughing
Avoid handshakes
Avoid sharing dishes
Washing hands after touching items
Closing windows
Through good nutrition
Don’t know

357
26
66
56
9
87
24

85
6.2
15.7
13.3
2.1
20.7
5.7

Smoking
Alcohol
Malnutrition
HIV
DM
Don’t know

278
108
125
29
14
75

66.2
25.7
29.8
6.9
3.3
17.9

Anybody
Only poor people
Only homeless people
Only alcoholic/drug users
Only people with HIV
Prisoners
Don’t know

375
7
4
13
4
1
16

89.3
1.7
1
3.1
1
0.2
3.8

229
62
129

54.5
14.8
30.7

What are the risk factors for TB?

Who can be infected with TB?

Can TB affect organs other than lungs?
Yes
No
Don’t know
Should patient discontinue drugs once they feel well?
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Yes
No
Don’t know

137
196
86

32.7
46.8
20.5

Patient gets better
Develops DR-TB
Don’t know

57
206
157

13.6
49.0
37.4

Yes
No
Don’t know

334
22
64

79.5
5.2
15.2

What happens on discontinuation?

Can re-infection with TB occur?

HIV-Human Immunodeficiency virus, DM-Diabetes mellitus, DR-TB-Drug resistant TB
Table 4. Factors associated with TB knowledge among patients of Jayanagar General Hospital.
Knowledge score
Variables

Poor, n
(%)

Univariate analysis
Multivariate analysis
Good, n
COR (95% CI) p-value AOR (95% CI) p-value
(%)

Age (years)
<23 years
> 23 years

136 (55.3) 100 (57.5)
110 (44.7) 74 (42.5)

Ref
0.9 (0.62–1.35) 0.66

Ref
1.19 (0.74–
1.92)

0.476

Female

125 (50.8) 98 (56.3)

1.45 (0.95–
2.21)

0.084

Male

121 (49.2) 76 (43.7)

1.25 (0.84–
1.84)
Ref

Gender
0.27

Education
0.011
Non-Graduates 94 (38.2) 50 (28.7)
Graduates
152 (61.8) 124 (71.3)

Ref
1.53 (1.01–
2.33)

0.04*

Ref
2.02 (1.18–3.5)

Single
224 (91.1) 156 (89.7)
Married/divorce 22 (8.9)
18 (10.3)
d

Ref
1.17 (0.61–
2.26)

0.63

Ref
2 (0.91–4.37)

Yes

11 (4.5)

2.47 (1.13–
5.36)

0.023*

2.39 (1.07–
5.31)

0.033*

No

235 (95.5) 156 (89.7)

Yes

45 (18.3)

0.37

1.16 (0.7–1.9)

0.57

No

201 (81.7) 136 (18.2)

1.25 (0.77–
2.02)
Ref

Marital status
0.082

Previously treated
for TB
18 (10.3)

Family treated
for TB
38 (21.8)

Ref

*p-value <0.05
COR- crude odds ratio; AOR- adjusted odds ratio; CI- confidence interval
Non-Graduates- Illiterates, Primary education holders, Secondary education holders, Higher
secondary education holders; Graduates- Graduates, Post-Graduates
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Attitudes of patients towards TB
The attitude of the respondents to TB patients is summarised in Table 5. Ninety-eight percent and 91%
of the participants reported TB to be a serious illness and a public health problem in India. The majority
of respondents (84%) reported that they were at risk of getting TB. Almost half (49%) of the participants
mentioned that they would feel compassionate and desire to help those infected with TB. However,
another half of the respondents also had some stigmatizing attitude towards TB patients (i.e. they fear
them, no particular feeling, or stay away from them).
Table 6 summarizes the factors associated with a good attitude. Overall, 93% of the respondents had a
good attitude towards TB patients. Compared to male, the female had a significantly good attitude
towards TB patients. (AOR 2.4: 95% CI 1.02–5.62; p-value 0.045).
Table 5. Attitudes of the respondents to TB.
Variable Responses
How serious is TB?
Serious
Not very serious
Is TB a public health problem in India?
Yes
No
Do you think you can get TB?
Yes
No
What would be your reaction on getting TB?
Fear
Surprise
Shame
Embarrassment
Sadness/hopelessness
Others
What are your feelings about people with TB?
I feel compassion and desire to help
I feel compassion but I tend to stay away from these people
It is their problem and I can’t get TB
I fear them because they may infect me
I have no particular feelings
Others
How are TB patients treated in community?
Most people reject him or her
Most people are friendly but they generally try to avoid him or
her
The community supports and helps him or her
Others

Frequency

Percentages

411
8

98.1
1.9

382
36

91.4
8.6

352
68

83.8
16.2

227
66
2
7
61
56

54.2
15.8
0.5
1.7
14.6
13.4

206
92
10
21
84
6

49.2
22.0
2.4
5
20.1
1.4

47
208

11.2
49.5

151
14

36.0
3.3
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COR- crude odds ratio; AOR- adjusted odds ratio; CI- confidence interval.
Table 6. Factors associated with good attitude on TB in Jayanagar General Hospital.
Variables
Attitude (N = 420)
Age (years)
<23 years
>23 years
Gender
Female
Male
Education
Non-Graduates
Graduates
Marital status
Single
Married/divorced
Previously treated for TB
Yes
No
Family treated for TB
Yes
No

Attitude score
Poor, n (%)
Good, n (%)
29 (6.9%)
391 (93.1%)

Univariate analysis
COR (95% CI)
p-value

Multivariate analysis
AOR (95% CI)
p-value

14 (48.3)
15 (51.7)

222 (56.8)
169 (43.2)

1.4 (0.66–3.0)
Ref

0.38

1.22 (0.49–3.0)
Ref

0.67

9 (31)
20 (69)

214 (54.7)
177 (45.3)

2.69 (1.19–6.05)
Ref

0.02

2.4 (1.02–5.62)
Ref

0.045*

19 (65.5)
10 (34.5)

257 (65.7)
134 (34.3)

1.01 (0.46–2.23)
Ref

0.98

0.85 (0.3–2.43)
Ref

0.77

25 (86.2)
4 (13.8)

355 (90.8)
36 (9.2)

1.58 (0.52–4.79)
Ref

0.42

Ref
0.83 (0.21–3.26)

0.794

3 (10.3)
26 (89.7)

26 (6.7)
365 (93.3)

Ref
1.62 (0.46–5.71)

0.45

Ref
1.61 (0.44–5.96)

0.475

3 (10.3)
26 (89.7)

80 (20.5)
311 (79.5)

Ref
0.45 (0.13–1.52)

0.2

Yes
0.44 (0.13–1.54)

0.199

*p-value <0.05
COR- crude odds ratio; AOR- adjusted odds ratio; CI- confidence interval Graduates, Post-Graduates
Non-Graduates- Illiterates, Primary education holders, Secondary education holders, Higher
secondary education holders; Graduates- Graduates, Post-Graduates

Practices of patients towards TB
The practice of patients on TB is shown in Table 7. The mean score for the practice was 1.33±0.59
(Range:0–2). A large portion of the respondents (88.1%) said that they would first visit the hospital if
they had symptoms suggestive of TB. Interestingly 6% responded that they would visit medical shops or
traditional healers. Eighty percent of the study participants reported that they would consult a doctor
to discuss TB symptoms. However, 26% reported that they would talk about TB symptoms to close
friends and 12% mentioned that they would talk to the spouse. The overall good practices related to TB
was 39% and was not associated with factors in multivariable analysis (Table 8).
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Table 7. Practice of respondents (n = 420).
Responses
Where would you first go if you had TB symptoms?
Hospital
Medical shops
Traditional healers
Others
Whom will you talk about TB symptoms to?
Doctor
Spouse
Parents
Children
Other family members
Close friend
No one
Others

Frequency

Percentages

370
28
13
9

88.10
6.67
3.10
2.14

337
52
193
34
80
111
8
15

80.2
12.4
46.0
8.1
19.1
26.4
1.9
3.6

Table 8. Factors associated with good practice on TB in Jayanagar General Hospital

Variables
All respondents (N =
420)
Age (years)
<23 years
> 23 years
Gender
Female
Male
Education
Non-Graduates
Graduates
Marital status
Single
Married/divorced
Previously treated for
TB
Yes
No
Family treated for TB
Yes
No

Practi
ce
score
Poor, n (%)
255 (60.7)

Good, n (%)
165 (39.3)

Univariate analysis

Multivariate analysis

COR (95% CI)

p-value

AOR (95% CI)

p-value

149 (58.4)
106 (41.6)

87 (52.7)
78 (47.3)

1.26 (0.85–1.87)

0.25

Ref
1.22 (0.76–1.96)

0.41

136 (53.3)
119 (46.7)

87 (52.7)
78 (47.3)

Ref
1.02 (0.69–1.52)

0.9

Ref
1 (0.66–1.53)

0.98

172 (67.5)
83 (32.5)

104 (63)
61 (37)

Ref
1.22 (0.81–1.83)

0.352

Ref
1.08 (0.65–1.82)

0.76

232 (91)
23 (9)

148 (89.7)
17 (10.3)

Ref
1.16 (.6–2.24)

0.66

Ref
0.99 (0.46–2.13)

0.99

21 (8.2)
234 (91.8)

8 (4.9)
157 (95.1)

Ref
1.76 (0.76–4.08)

0.186

Ref
1.77 (0.75–4.17)

0.19

51 (20)
204 (80)

32 (19.4)
133 (80.6)

Ref
1.04 (0.63–1.7)

0.879

Ref
1 (0.61–1.66)

1
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*p-value <0.05
COR- crude odds ratio; AOR- adjusted odds ratio; CI- confidence interval Non-Graduates- Illiterates,
Primary education holders, Secondary education holders, Higher secondary education holders;
Graduates-Graduates, Post-Graduates

Discussion
In the present study, we assessed the knowledge, attitude and practices on TB among the patients of
Jayanagar General Hospital, Bangalore. Most participants heard about TB from family and friends.
The study showed a low level of TB knowledge on causes, symptoms, diagnosis and treatment.
Patients with the history of being treated for TB had significantly high knowledge level compared to
patients who never had TB. Female patients more likely had positive attitude towards TB compared to
male patients. The most common source of information on TB was from friends, family and the
teachers. The source of information varies among countries with textbooks and online websites in
China [23], electronic media in Bangladesh [24, 25], posters/leaflets in Korea [26] to health workers
and radios in Ethiopia [27, 28]. These differences in the sources of information could be due to
differences in the participants, education level as well as the social background.
The plausible reason for this finding in our study could be attributed to the cohesiveness of family and
friends in India where it is mainly a joint family. Teachers play a significant role in schools particularly
those with the boarding facilities. They are the first contact of students and play a pivotal role in the
day-to-day running of the school. Therefore, educating teachers about TB can be helpful on two fronts.
Firstly, they can disseminate TB related information to the students. Secondly, they will aid in the
early identification of TB cases in school and prompt referral to hospitals for appropriate management.
Despite a substantial increase of internet users in India in recent years, it was the least mentioned
source of information for TB. The Ministry of Health of India should use popular social media like
Facebook to disseminate information on the prevention and symptoms of TB.
Study participants recognised cough for more than two weeks as the commonest symptom of TB. This
finding is comparable to a study in Ethiopia [27] but contrasts the findings from China and Nigeria
[23, 30]. Generally, cough is the first and most common symptoms of TB [31]. The fact that cough
being mentioned as a common symptom of TB is significant as it would make a positive impact on the
health-seeking behaviour of the person. The majority of the participants knew that TB was commonly
spread by coughing [89%]. Similar findings were reported in other studies as well [27, 32]. Frequent
coughing is associated with the infectivity of TB [33] and recognition of this symptom could facilitate in
seeking early treatment and care thereby reducing transmission in the community.
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Risk factors of TB include HIV infection, malnutrition, overcrowding and diabetes mellitus [34].
However, in this study majority mentioned only smoking to be a risk factor for TB. DM and HIV were
mentioned by only 3% and 6% to be the risk factor for TB.
With increasing cases of diabetes mellitus [35] and HIV cases [36] in India, the TB burden is expected
to increase unless timely screening and preventive actions for TB are taken. The majority of the
participants mentioned that TB drugs should not be discontinued once patient feels well as it would
lead to development of drug resistant TB. Defaulting treatment[37, 38] and non-adherence [39] are the
main reasons for TB treatment failure and development of drug resistant. The findings in our study
correlates with an earlier study in India which reported low default cases [51].
The patients who were previously treated for TB had better knowledge than those who had no history
of TB. This is in concurrent with the findings from other studies [41]. This could be due to the health
education of TB patients by the counsellors or TB in-charges in health centres during treatment and
subsequent follow-ups. Education level has been observed to be significantly associated with
knowledge level, with graduated patients doing well compared to non-graduated patients [42].
However, our study findings correlates with the other study findings in India. This could be due to the
common practice of the overall population towards TB in India.
The overall knowledge score on TB cause, symptoms, diagnosis and treatment in this study was low.
One of the plausible reasons could be lower engagement during the health education due to higher
priorities for their studies. In addition, acute respiratory infections (ARI) are common in India which
presents similar to TB. This could have led to confusion between TB and ARI.
The knowledge on TB has also been found low as well in China [23], Bangladesh [24], Nigeria [30] and
Ethiopia [43]. And these are some of the high TB burden countries [45]. One of the main reasons could
be due to limited knowledge on TB leading to delayed health- seeking behaviour and late diagnosis.
In this study, the participants considered TB to be a public health problem in India and that they were
at risk of getting the disease. Moreover, half of the participants reported that they would be overcome
with fear if they were diagnosed with TB. Similar findings have been reported in another study [27].
These feelings could be due to the long duration of treatment, the cachexic nature of the disease as
well as due to the risk of transmission of the disease to the family members. The study showed that
female patients have good attitudes towards TB cases compared to male patients. This is consistent
with studies from other countries [42]. In India, women are culturally responsible for taking care of the
household works and care of the patients. This could be the reason for female having better attitude
towards TB than male.

Citation: Dr. Prabhakar. S, Dr. Krithi Krishnan. L. “Assessment of knowledge, attitude and practice on tuberculosis among
the patients of a tertiary care hospital in India” MAR Case Reports 3.4
www.medicalandresearch.com (pg. 15)

Journal of MAR Case Reports (Volume 3 Issue 4)
However, a study in Ethiopia showed that female have a poor attitude towards TB cases com- pared to
male [46]. The observed differences could be due to different social and cultural backgrounds.
Majority of respondents mentioned that they would visit hospital and talk to doctors about their
symptoms. However, few participants mentioned that they would visit traditional healers as reported
in another study [27]. This calls for a need to educate traditional healers on symptoms of TB, so that
timely referrals of suspected TB patients to the health centres can be done. Moreover, health
education on TB among the patients should be conducted time to time to change the health seeking
behaviour as well as their knowledge on TB.

Recommendations
Although TB is a public health problem in India, the symptoms of the disease and its transmission are
not taught in schools and other educational institutions. Combatting any form of public health
problem requires the involvement of all stakeholders including the Ministry of Education and
traditional healers. Including TB and other important public health infectious diseases in the school
curriculum would help in improving the knowledge and health seeking behaviour of students as well
as dissemination of information among the community by them. Secondly, there should be a regular
refresher course on TB for teachers. Finally, traditional healers should be educated to identify the
common signs and symptoms of TB for appropriate referrals to hospitals.

Limitations of the study
There are a few limitations to this study. Firstly, a causal relationship cannot be established due to
the cross-sectional study design. Secondly, the information was collected using self- administered
questionnaire. The honesty and the seriousness of the respondents to the questions are difficult to
access and validate. Fourthly, smoking and alcohol use were likely to be under-reported as a result of
social desirability. Lastly, since this study was conducted in a tertiary care hospital of a particular
region, results cannot be generalized to the general population.

Conclusion
The overall outcome of the study was reliable as large group of study participants were assessed over a
period of 12 months. The knowledge on TB causes, symptoms and treatment and prevention were poor
especially among illiterate and non-graduated patients. While the graduated patients and study
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participants those who had been treated for TB in the past had comparatively had better knowledge on
TB causes, symptoms and treatment. The attitude towards TB was good, especially among the female
patients. However, the overall practice was poor among the participants. We need innovative methods
of sensitization and dissemination of information on TB. The teachers can be an important source of
information to the students and help in the early identification of suspected cases of TB. Therefore, the
Ministry of Health in collaboration with the Ministry of Education should sensitize the teachers and
include a syllabus on a few public health problems of India to create awareness on it.

Acknowledgment
We are grateful to all the patients who participated in the study and hospital authority, which allowed
us to conduct research in the hospital and the principal of nargund college of pharmacy who
supported us throughout the course of project.

References
1. World Health Organization. Global Tuberculosis Report, 2017. 2017.
2. World Health Organization. GLOBAL TUBERCULOSIS REPORT. 2019.
3. World Health Organization. Global Tuberculosis Report 2016. 2016.
4. Epidemiology of tuberculosis – CDC [Module 2]. https://www.cdc.gov
5. Golub JE, Bur S, Cronin WA, Gange S, Baruch N, Comstock GW, et al. Delayed tuberculosis diagnosis
and tuberculosis transmission. The international journal of tuberculosis and lung disease. 2006; 10
(1):24–30. PMID: 16466033
6. Wondawek TM, Ali MM. Delay in treatment seeking and associated factors among suspected pulmonary tuberculosis patients in public health facilities of Adama town, eastern Ethiopia. BMC public
health. 2019; 19(1):1527. https://doi.org/10.1186/s12889- 019-7886-7 PMID: 31727034
7. Moonan PK, Nair SA, Agarwal R, Chadha VK, Dewan PK, Gupta UD, et al. Tuberculosis preventive
treatment: the next chapter of tuberculosis elimination in India. BMJ global health. 2018; 3(5):e001135.
https://doi.org/10.1136/bmjgh-2018-001135 PMID: 30364389

Citation: Dr. Prabhakar. S, Dr. Krithi Krishnan. L. “Assessment of knowledge, attitude and practice on tuberculosis among
the patients of a tertiary care hospital in India” MAR Case Reports 3.4
www.medicalandresearch.com (pg. 17)

Journal of MAR Case Reports (Volume 3 Issue 4)
8. Vijayashree yellapa, Pierre lefevre, Patrick van der stuyft. Coping with tuberculosis and directly
observed

treatment:

a

qualitative

study

among

patients

from

south

india.

-

https://bmpublichealth.biomedcentral.com
9. Laygoi M. Sakshi singh. Sandeep kumar. Tuberculosis in India: Road to Eimination. https://www.researchgate.net
10. Ministry of Health. Annual Health Bulletin Thimphu: 2020.
11. India TB report 2019. February 07, 2019. - https://www.tbcindia.gov.in
12. Bruce MG, Rosenstein NE, Capparella JM, Shutt KA, Perkins BA, Collins M. Risk factors for
meningo-

coccal

disease

in

college

students.

Jama.

2001;

286(6):688–93.

https://doi.org/10.1001/jama.286.6. 688 PMID: 11495618
13. Stein-Zamir C, Volovik I, Rishpon S, Atamna A, Lavy A, Weiler-Ravell D. Tuberculosis outbreak
among students in a boarding school. European Respiratory Journal. 2006; 28(5):986–91.
14. Lodi Tuberculosis Working G. A school-and community-based outbreak of Mycobacterium
tuberculosis in northern Italy, 1992–3. Epidemiology & Infection. 1994; 113(1):83–93.
15. Wolde D, Tadesse M, Abdella K, Abebe G, Ali S. Tuberculosis among Jimma University
Undergraduate Students: First Insight about the Burden of Tuberculosis in Ethiopia Universities—
Cross-Sectional

Study.

International

journal

of

bacteriology.

2017;2017.

https://doi.org/10.1155/2017/9840670 PMID: 29204514
16. Busari O, Adeyemi A, Busari O. Knowledge of tuberculosis and its management practices among
medi- cal interns in a resource- poor setting: implications for disease control in sub-Saharan Africa. The
Inter- net Journal of Infectious Diseases. 2008; 6(2).
17. Sharma N, Malhotra R, Taneja DK, Saha R, Ingle GK. Awareness and perception about tuberculosis
in the general population of Delhi. Asia Pacific Journal of Public Health. 2007; 19(2):10–5.
https://doi.org/ 10.1177/10105395070190020301 PMID: 18050558
18. World Health Organization. Tuberculosis factsheet 2019 [Available from: http://www.who.int/
mediacentre/factsheets/fs104/en/.
19. Vishal goyal, Vijay kadam, vikram singh. Prevalence of drug-resistant pulmonary tuberculosis in
india: systematic review and meta-analysis.- https://bmpublichealth.biomedcentral.com

Citation: Dr. Prabhakar. S, Dr. Krithi Krishnan. L. “Assessment of knowledge, attitude and practice on tuberculosis among
the patients of a tertiary care hospital in India” MAR Case Reports 3.4
www.medicalandresearch.com (pg. 18)

Journal of MAR Case Reports (Volume 3 Issue 4)
20. Charan J, Biswas T. How to calculate sample size for different study designs in medical research?
Indian journal of psychological medicine. 2013; 35(2):121–6. https://doi.org/10.4103/0253-7176.
116232 PMID: 24049221
21. World Health Organization. Advocacy, communication and social mobilization for TB control: A
GUIDE TO DEVELOPING KNOWLEDGE, ATTITUDE AND PRACTICE SURVEYS. 2008.
22. Zafar M, Farhan A, Shaikh T, Rafiq R, Usman S, Abrar H, et al. Knowledge, attitude, and practices
regarding radiological modalities among health-care providers, Karachi, Pakistan. International Journal
of Health System and Disaster Management. 2016; 4(4):132.
23. Zhao Y, Ehiri J, Li D, Luo X, Li Y. A survey of TB knowledge among medical students in Southwest
China: is the information reaching the target? BMJ open. 2013; 3(9):e003454. https://doi.org/10.1136/
bmjopen-2013-003454 PMID: 24056486
24. Rana M, Sayem A, Karim R, Islam N, Islam R, Zaman TK, et al. Assessment of knowledge regarding
tuberculosis among non- medical university students in Bangladesh: a cross-sectional study. BMC Public Health. 2015; 15(1):716.
25. Tasnim S, Rahman A, Hoque F. Patient’s knowledge and attitude towards tuberculosis in an urban
set- ting. Pulmonary medicine. 2012; 2012.
26. Choi Y, Jeong GH. Army soldiers’ knowledge of, attitude towards, and preventive behavior towards
tuberculosis in Korea. Osong public health and research perspectives. 2018; 9(5):269. https://doi.org/
10.24171/j.phrp.2018.9.5.09 PMID: 30402383
27. Tolossa D, Medhin G, Legesse M. Community knowledge, attitude, and practices towards
tuberculosis in Shinile town, Somali regional state, eastern Ethiopia: a cross-sectional study. BMC
public health. 2014; 14(1):804.
28. Esmael A, Ali I, Agonafir M, Desale A, Yaregal Z, Desta K. Assessment of patients’ knowledge,
attitude, and practice regarding pulmonary tuberculosis in eastern Amhara regional state, Ethiopia:
cross-sec- tional study. The American journal of tropical medicine and hygiene. 2013; 88(4):785–8.
https://doi.org/ 10.4269/ajtmh.12-0312 PMID: 23419364
29. World Bank. Secure Internet servers (per 1 million people)—India 2018
30. Uchenna OU, Ngozi CJ. Assessment of tuberculosis-related knowledge, attitudes and practices in
Enugu, South East Nigeria. Journal of infectious Diseases and Immunity. 2014; 6(1):1–9.
31. Rosen MJ. Chronic cough due to tuberculosis and other infections: ACCP evidence-based clinical
prac- tice guidelines. Chest. 2006; 129(1):197S–201S.
Citation: Dr. Prabhakar. S, Dr. Krithi Krishnan. L. “Assessment of knowledge, attitude and practice on tuberculosis among
the patients of a tertiary care hospital in India” MAR Case Reports 3.4
www.medicalandresearch.com (pg. 19)

Journal of MAR Case Reports (Volume 3 Issue 4)
32. Khalid FA, Mohammed AA. Knowledge and awareness of Tuberculosis among Students of University
of Kassala, Sudan. Sudan Journal of Medical Sciences. 2013; 8(1):5–8.
33. Patterson B, Wood R. Is cough really necessary for TB transmission? Tuberculosis (Edinburgh, Scotland). 2019; 117:31–5. https://doi.org/10.1016/j.tube.2019.05.003 PMID: 31378265
34. Kirenga BJ, Ssengooba W, Muwonge C, Nakiyingi L, Kyaligonza S, Kasozi S, et al. Tuberculosis risk
factors among tuberculosis patients in Kampala, Uganda: implications for tuberculosis control. BMC
public health. 2015; 15(1):13. https://doi.org/10.1186/s12889-015-1376-3 PMID: 25604986
35. Diabetes prevalence (% of population ages 20 to 79) [Internet]. 2019 [cited 6/6/2020]. Available
from:
https://data.worldbank.org/indicator/SH.STA.DIAB.ZS?end=2019&locations=BT&start=2010&view=
chart.
36. Prevalence of HIV, total (% of population ages 15–49)—India [Internet]. 2019.
37. Dooley KE, Lahlou O, Ghali I, Knudsen J, Elmessaoudi MD, Cherkaoui I, et al. Risk factors for
tubercu- losis treatment failure, default, or relapse and outcomes of retreatment in Morocco. BMC public
health. 20; 11:140. https://doi.org/10.1186/1471-2458- 11-140 PMID: 21356062
38. Cardoso MA, do Brasil P, Schmaltz CAS, Sant’Anna FM, Rolla VC. Tuberculosis Treatment Outcomes
and Factors Associated with Each of Them in a Cohort Followed Up between 2010 and 2014. BioMed
research

international.

2017;

2017:3974651.

https://doi.org/10.1155/2017/3974651

PMID:

29445736
39. Rifat M, Hall J, Oldmeadow C, Husain A, Hinderaker SG, Milton AH. Factors related to previous
tuber- culosis treatment of patients with multidrug-resistant tuberculosis in Bangladesh. BMJ Open.
2015; 5 (9):e008273. https://doi.org/10.1136/bmjopen-2015-008273 PMID: 26351185
40. Wangdi K, Gurung MR. The epidemiology of tuberculosis in Phuentsholing General Hospital: a sixyear retrospective study. BMC research notes. 2012; 5:311. https://doi.org/10.1186/1756-0500-5-311
PMID: 22715941
41. Datiko DG, Habte D, Jerene D, Suarez P. Knowledge, attitudes, and practices related to TB among
the general population of Ethiopia: Findings from a national cross-sectional survey. PloS one. 2019;
14(10).
42. Luba TR, Tang S, Liu Q, Gebremedhin SA, Kisasi MD, Feng Z. Knowledge, attitude and associated
fac- tors towards tuberculosis in Lesotho: a population based study. BMC infectious diseases. 2019; 19
(1):96.

Citation: Dr. Prabhakar. S, Dr. Krithi Krishnan. L. “Assessment of knowledge, attitude and practice on tuberculosis among
the patients of a tertiary care hospital in India” MAR Case Reports 3.4
www.medicalandresearch.com (pg. 20)

Journal of MAR Case Reports (Volume 3 Issue 4)
43. Adane K, Spigt M, Johanna L, Noortje D, Abera SF, Dinant G-J. Tuberculosis knowledge, attitudes,
and practices among northern Ethiopian prisoners: Implications for TB control efforts. PloS one. 2017;
12 (3).
44. Pramanik D, Ghosh J. Knowledge and Awareness of Tuberculosis Among Pulmonary Tuberculosis
Patients in a Rural Area of West Bengal. SAARC Journal of Tuberculosis, Lung Diseases and HIV/ AIDS.
2015; 12(2):13–9.
45. Organization WH. Use of high burden country lists for TB by WHO in the post-2015 era: Summary.
2020.
46. Bati J, Legesse M, Medhin G. Community’s knowledge, attitudes and practices about tuberculosis
in Itang special district, Gambella region, south western Ethiopia. BMC public health. 2013; 13(1):734.
https://doi.org/10.1186/1471-2458-13-734 PMID: 23924362
47. Adane K, Spigt M, Johanna L, Noortje D, Abera SF, Dinant G-J. Tuberculosis knowledge, attitudes,
and practices among northern Ethiopian prisoners: Implications for TB control efforts. PloS one. 2017;
12 (3).
48. Pramanik D, Ghosh J. Knowledge and Awareness of Tuberculosis Among Pulmonary Tuberculosis
Patients in a Rural Area of West Bengal. SAARC Journal of Tuberculosis, Lung Diseases and HIV/ AIDS.
2015; 12(2):13–9.
49. Organization WH. Use of high burden country lists for TB by WHO in the post-2015 era: Summary.
2020.
50. Bati J, Legesse M, Medhin G. Community’s knowledge, attitudes and practices about tuberculosis
in Itang special district, Gambella region, south western Ethiopia. BMC public health. 2013; 13(1):734.
https://doi.org/10.1186/1471-2458-13-734 PMID: 23924362
51. N Singla, PP Sharma, Rupak Singla. Survey of knowledge, attitudes and practices for tuberculosis
among general practitioners in delhi, India.
52. Revised National Tuberculosis Control Programme. https://nhp.gov.in

Citation: Dr. Prabhakar. S, Dr. Krithi Krishnan. L. “Assessment of knowledge, attitude and practice on tuberculosis among
the patients of a tertiary care hospital in India” MAR Case Reports 3.4
www.medicalandresearch.com (pg. 21)

