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ABSTRACT:
Background: Tuberculosis (TB), a highly contagious and dangerous disease, impacts millions 
globally, with India topping the list of affected countries. The study aimed to evaluate the 
knowledge, attitude, practice, and medication adherence of TB patients. Materials and 
Methods: A prospective observational study was conducted in total of 150 tuberculosis patients. 
The study aimed to understand patients' knowledge, attitude, and practice towards medication 
and disease, through a binary questionnaire. Medication adherence was assessed using the 
Medication Adherence Rating Scale (MARS). Based on a 50% cut-off, the knowledge, attitude, 
practice and medication adherence scores were separated into good and poor categories. 
Results were analyzed using SPSS and obtained through Chi-Square test, with a p-value<0.05 
considered significant. Results: In this study, the average patient age was 42.27 with a range 
of 18 to 80, with the largest group being 61 to 70. The highest KAP level was in the 41-50 age 
group and the lowest in the 71-80 age group. Education level had a significant impact, with 62% 
being literate and having higher KAP levels than illiterate patients. A significant association was 
found between home location and KAP level, with 80% of rural patients having lower KAP levels 
compared to urban residents. The study found no significant relationship between age and 
medication adherence, but education and location did play a role, with higher education and 
urban residency linked to better adherence. Conclusion: Study revealed that pressing need for 
increased education and awareness about tuberculosis. The disparity in knowledge, particularly 
about drug-resistant TB, presents a major obstacle to effective management of the disease. 
The study found that socio-demographic factors, such as education and location, play a crucial 
role in treatment adherence, with higher levels of knowledge positively impacting adherence. 
Addressing disparities in these areas is crucial to reducing the spread of TB and improving health 
outcomes.
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INTRODUCTION

Tuberculosis (TB) is a highly contagious and potentially 
life-threatening disease that affects millions of people worldwide. 
India continues to be the country with the highest number of TB 
cases globally, with a staggering 25% of the world's burden of the 
disease. In 2020, 2.7 million cases were reported in India. Despite 
efforts to control its spread, the incidence rate remains high at 
430 new cases per 100,000 populations, and the prevalence rate is 
significant at 690 cases per 100,000 population, according to the 
latest data from the World Health Organization (WHO).1

The impact of inadequate Knowledge, Attitude, Practice, And 
Medication Adherence (KAP-MA) among Tuberculosis (TB) 
patients is significant for both their health and the control of the 
TB epidemic. TB is highly contagious and requires consistent and 
proper treatment. However, when patients lack KAP-MA, they 
are at risk of missing appointments, stopping medication early, 
and not adhering to recommended health behaviours, leading to 
poor health outcomes and increased transmission.2,3

Multidrug-Resistant Tuberculosis (MDR-TB) and extensively 
drug-resistant tuberculosis (XDR-TB) are forms of Tuberculosis 
(TB) that are resistant to multiple antibiotics. MDR-TB is defined 
as TB that is resistant to at least two of the most effective first-line 
antibiotics, while XDR-TB is resistant to at least two of the most 
effective first-line antibiotics, as well as at least two of the most 
effective second-line antibiotics. These forms of TB are a major 
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public health concern as they are more difficult and expensive to 
treat, and have higher mortality rates compared to drug-sensitive 
TB. The emergence of MDR-TB and XDR-TB is largely due to 
the overuse and misuse of antibiotics, as well as poor infection 
control practices. To effectively control the spread of MDR-TB 
and XDR-TB, it is important to implement strategies to prevent 
the emergence and spread of drug-resistant strains. This includes 
ensuring proper use of antibiotics, improving infection control 
practices, and expanding access to effective TB diagnosis and 
treatment. It is also crucial to invest in research and development 
of new and improved TB drugs to address the growing problem 
of drug-resistant TB.4

To effectively address the challenges and further improve TB care 
and control in India, it is crucial to strengthen the NTCP and 
provide it with the necessary resources and support. Only through 
a sustained and collaborative effort can India effectively control 
the spread of TB and reduce the burden of the disease.5 Hence, 
we planned to conduct a study to assess knowledge, attitude, and 
practice and medication adherence among tuberculosis patients 
in tertiary care hospital

MATERIALS AND METHODS

Study area

The study was undertaken at the Vivekananda General Hospital 
located in Deshpande Nagar, Hubballi, for duration of six months.

Study design and sample size

A prospective observational study was carried out among 
Tuberculosis (TB) patients. The sample size was calculated 
using a statistical formula, n=[Z1-α/2]

2-p(1-p)/d2, the sample size 
was rounded of to 150. The participants were selected through 
a random selection. Participants diagnosed with TB, aged 18+, 
and with comorbidity were included. With the aim of obtaining 
a comprehensive understanding of the patients' knowledge,  
attitude, and practice towards medication and disease, a 
thorough survey was conducted. The study was initiated by 
obtaining informed consent from the participants, followed by 
administering a questionnaire comprising of 11 questions on 
knowledge and 7 questions on attitude and practice. The questions 
were designed in a binary format, with a score of 1 given for a 
"yes" response and 0 for a "no" response.

Additionally, the level of medication adherence was assessed 
using the Medication Adherence Rating Scale. Based on a 
50% cut-off, the knowledge, attitude, practice and medication 
adherence scores were separated into good and poor categories. 
The collected data was entered into Microsoft Excel and later 
analyzed using the Statistical Package for the Social Sciences 
(SPSS). The results were obtained through Chi-Square test, 
providing valuable insights into the patients' understanding and 
approach towards medication. A p-value<0.05 was considered.

RESULTS

The study analyzed 150 subjects, with 57% being male and 43% 
female. The subjects were divided into seven age groups, with 
the largest group being 61 to 70 years (18%) followed by 21 to 
30 years (17%). Of the participants, 62% were literate and 36% 
were illiterate. 81% were married and 19% were unmarried. The 
majority of participants (80%) were rural residents, while 20% 
were urban residents.

Knowledge towards TB

Out of 150 participants, 55% of had good knowledge of TB  
(Figure 1), while 45% had poor knowledge. This disparity in 
knowledge is a cause for concern, as it highlights the need for 
increased education and awareness about the disease. Total of 37% 
knew that TB can be transmitted through coughing and sneezing, 
which is a good indication that the participants understand how 
the disease spreads. On the other hand, only 29% knew that TB 
can spread between people who live or work together, indicating 
a gap in understanding of the different modes of transmission. 
However, the participants demonstrated a good understanding of 
the common symptoms of TB. In our study, 74% were aware of 
the symptoms such as bloody sputum, shortness of breath, weight 
loss, and a cough lasting 2-3 weeks. This is an encouraging sign, 
as early detection and treatment of TB can improve outcomes 
for those affected. The participants also had a strong belief in 
the impact of lifestyle changes on TB conditions. Total of 97% 
believed that lifestyle changes can improve TB conditions, 
indicating that they understand the importance of healthy habits 
in managing the disease. There is still room for improvement 
in the knowledge of TB among the participants. Only 2% were 
aware of multi-drug resistant TB (MDR-TB), and just 5% had 
heard of Directly Observed Therapy (DOT) therapy, indicating 
that there is a need for increased education and awareness about 
the different forms of TB and the treatments available.

Figure 1: Overall KAP level for TB.
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Attitude towards TB

The study found that a majority of participants considered 
regular check-ups and completing the full treatment course to 
be important. This highlights the participants' understanding 
of the importance of proper medical care and compliance with 
treatment regimens. The high percentage of participants who 
preferred to receive medication and contact a doctor in case of 
side effects also demonstrates a good understanding of the role 
of medication in managing TB. However, the study also revealed 
that a significant portion of the participants thought that isolation 
from the public would prevent transmission of TB, which is not 
accurate. This misunderstanding can contribute to the spread 
of the disease and perpetuate negative attitudes towards those 
affected. Additionally, the study found that a significant portion 
of participants considered treatment for TB to be embarrassing, 
which can discourage individuals from seeking treatment and 
further contribute to the spread of the disease. However, there 
is also a significant portion of participants with misconceptions 
about the disease and negative attitudes towards treatment, which 
highlights the need for increased education and awareness about 
TB. Addressing these attitudes is crucial to reducing the spread of 
the disease and improving outcomes for those affected.

Practice towards TB

The study found that 55% of participants reported good 
preventive practices towards TB (Figure 1), while 45% 
reported poor practices. This disparity highlights the need for 
education and training on effective preventive methods. Of 
concern, the study found that none of the participants reported 
participating in a TB awareness program, indicating a lack of 
access to information and resources on the disease. While 35% 
of participants agreed to isolate themselves from the public, a 
high percentage of participants were unaware of the importance 
of proper isolation as a preventive measure. However, the study 
also found some positive practices among participants, with 
39% reporting that they included multi-grains in their diet and 
65% mentioning taking adequate rest and sleep. These healthy 

Figure 2: Overall medication adherence level for TB

habits can contribute to overall health and well-being and can 
help to prevent the development of TB. The study found that 
nearly all respondents agreed to follow preventive methods and 
treatment courses advised by healthcare professionals, indicating 
a willingness to comply with medical advice and a recognition of 
the importance of proper treatment.

Determining the association between KAP and 
patient socio-demographics

In this study, the average age of patients was found to be 42.27 
years old with a range of 18 to 80 years, with the largest group 
being those aged 61 to 70. The results showed that the highest 
level of KAP was in the 41-50 age group, while the lowest was in 
the 71-80 age group.

The study found that education level had a significant impact on 
the KAP towards TB, with 62% of the participants being literate. 
The results revealed a lower overall KAP level in illiterate patients 
compared to literate ones. The study also revealed a significant 
association between home location and the KAP level towards 
TB, with 80% of the patients being from rural areas and having 
lower KAP levels compared to urban residents, who were found 
to have higher KAP levels for TB (Table 1). The findings of the 
study indicate that respondents from urban areas had better 
KAP levels for TB than rural patients, and that education level 
plays a significant role in determining the level of KAP towards 
tuberculosis.

Determining the association between medication 
adherence and patient socio-demographics

The study found no significant relationship between respondent 
age and TB treatment adherence, but noted that the 31-40 age 
groups had the highest adherence while the 70-80 age group had 
the lowest. These findings suggest that age may not be a decisive 
factor in determining adherence to TB treatment. However, 
education level was found to have a significant impact on 
adherence, with higher education leading to improved adherence. 
Literate participants were also found to display better adherence 
compared to illiterate ones, highlighting the importance of 
education in improving treatment outcomes. The study also 
revealed that location was a factor in adherence, as rural residents 
were found to have 80% poorer adherence compared to urban 
residents (Table 1). These findings suggest that urban residency 
may be linked to better adherence to TB treatment, highlighting 
the need for targeted interventions and resources in rural areas.

DISCUSSION

The global burden of Tuberculosis (TB) continues to be a major 
public health concern, with TB being one of the top ten causes of 
mortality worldwide. The current study aimed to assess the level 
of knowledge, attitudes, and practices related to TB infection 
control among study participants.
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It is widely recognized that knowledge is a key factor in shaping 
people's attitudes and practices related to infection prevention. 
The overall knowledge of TB in the current study was 55%, which 
was lower than what was observed in an Ethiopian study (68%) 
but higher than in a Thai study (74.2%).6,7 The current study 
found that 94.6% of participants had heard of TB, which is higher 
compared to previous studies conducted in other contexts (87.8% 
in a study in the North Mecha area).8

The findings indicate that the majority of participants in the 
study had a good understanding of the signs and symptoms of 
TB, which was similar to what was observed in previous studies 
conducted in various countries such as Ethiopia, Iran, and the 
Bhutan.9-11

The overall attitude toward TB in the current study was 49%, 
which was lower than what was observed in a study conducted in 
Ethiopia (68%) but higher than in a study conducted in Thailand 
(47.9%).7,9 The current study found that 55% of participants had 
good preventive behaviors for TB, which was better compared to 
a previous study in Iran (42.6%).

The study also found that 7.3% of participants had ever been 
tested for TB, which was lower compared to a study conducted 

in Thailand (18.6%).12 Despite having a good understanding of 
the signs and symptoms of TB, the study revealed knowledge 
gaps regarding the curability of TB. 14.6% of participants did not 
know that TB is curable, which is consistent with the findings of 
a previous study (12%).13

The results of the study raise concern regarding the level of 
knowledge among participants regarding Drug-Resistant 
Tuberculosis (MDR-TB). Only 2% of participants were found to 
be aware of MDR-TB, and a mere 5% had heard of DOT treatment, 
echoing the findings of a previous study conducted during the 
Hajj pilgrimage.8 The data indicates a correlation between certain 
demographic characteristics, such as age, gender, education level, 
home location, and marital status, and a higher level of awareness 
regarding TB among participants. This correlation has been 
supported by similar findings in studies conducted globally.14-17

The persistent issues of re-hospitalization and reinfection 
of Tuberculosis (TB) caused by non-adherence to treatment 
remains a major global concern. To assess the extent of treatment 
adherence among TB patients, the Medication Adherence Rating 
Scale was used to measure non-adherence. The results of this 
study revealed a substantial proportion of patients had poor 

Variable Category N (%) Medication Adherence level Chi-square p 
valueLow Medium High

Knowledge Good 82 (55%) 5 27 50 0.000*

Poor 68 (45%) 29 23 16
Attitude Good 73 (49%) 1 19 53 0.000*

Poor 77 (51%) 33 31 13
Practice Good 83 (55%) 4 26 53 0.000*

Poor 67 (45%) 30 24 13
Age <20 15 (10%) 0 5 10 0.001*

21-30 26 (17%) 6 8 12
31-40 21 (14%) 1 5 15
41-50 23 (15%) 3 8 12
51-60 23 (15%) 6 9 8
61-70 27 (18%) 8 11 8
71-80 15 (10%) 10 4 1

Gender Male 85 (57%) 20 29 36 0.895
Female 65 (43%) 14 21 30

Education Literate 96 (64%) 2 37 57 0.000*
Illiterate 54 (36%) 32 13 9

Marital status Married 121 (81%) 26 42 53 0.689
Unmarried 29 (19%) 8 8 13

Home
location

Rural 120 (80%) 32 40 48 0.040
Urban 30 (20%) 2 10 18

* Statistically significant at p<0.05.

Table 1:  Association between KAP levels and patient demographics with medication adherence.
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adherence to their TB treatment regimen. The study found that 
56% of patients had good adherence and 44 % had bad adherence 
to the treatment (Figure 2).

These findings contrast with the results of a study in South Africa, 
which found high levels of adherence to treatment at all follow-up 
visits during treatment.18 The current study also concluded that 
there was no significant relationship between age and adherence 
to TB treatment, consistent with findings from research conducted 
in Bandung, Indonesia, and Sub-Saharan Africa.19

The current study investigated the relationship between levels 
of literacy, residency, and knowledge about tuberculosis with 
adherence to anti-TB medication. The results showed that 64% 
of the subjects were literate and literate participants were more 
likely to adhere to their TB treatment regimen than illiterate 
individuals. This aligns with a similar study conducted in South 
Africa, which found a strong association between higher levels of 
education and adherence to TB therapy.20 The study also found that 
55% of participants had a strong understanding of tuberculosis, 
however, those with low levels of knowledge were more likely 
to have poor adherence. This is consistent with previous studies 
that have shown a connection between a lack of awareness about 
tuberculosis and poor adherence to treatment.21,22

CONCLUSION

In conclusion, this study highlights the critical need for education 
and awareness about tuberculosis and its related issues. The 
findings show that there is a significant gap in knowledge, 
attitude, and preventative practices, particularly in rural areas 
and among the illiterate population. This lack of knowledge, 
particularly about drug-resistant tuberculosis, poses a significant 
challenge in effectively managing the disease. The study reveals 
that socio-demographic factors, including education and 
location, play a significant role in treatment adherence, with 
high awareness levels positively associated with better adherence. 
Addressing disparities in education and location is crucial to 
improving treatment outcomes and reducing the spread of the 
disease. The results suggest that there is a strong correlation 
between knowledge, attitude, and practice levels and medication 
adherence. Improving these levels is essential to ensure that 
patients are taking their medications as prescribed, leading to 
better health outcomes. In light of these findings, continued 
efforts are needed to address non-adherence through patient 
education and counselling and to improve the understanding 
of MDR-TB and its treatment among the general population. 
Further research is needed to determine effective strategies for 
improving adherence among high-risk populations.
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