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ABSTRACT

Introduction and background: India stands one of the highest burdens of
tuberculosis (TB) cases worldwide. Delays in diagnosis and lack of adherence to
anti-TB drug regimens are common challenges observed among TB patients.
Identifying these gaps and raising awareness about TB infection are crucial steps
toward achieving the goal of a 'Global end TB strategy’ by 2030. Therefore, this
study aims to assess and evaluate the clinical pharmacist counselling and improve

the medication compliance of TB patients regarding the management of TB.

Aim: To assess the impact of clinical pharmacist counselling in improving
tubercular patients’ compliance referred to the NTEP centre at tertiary care hospital
and follow up them in completion of anti-TB treatment in the primary health care

centres.

Methods: A Randomized controlled study carried out among TB patients. Patients
were interviewed the with different materials at the baseline. In test group using
patient information leaflets and personal patient counselling was given under the
clinical pharmacist whereas in control group usual care was given by other health

care team. Then two follow ups were done after every three months with the same

set of tools in both groups.

Results: At baseline, this study revealed significant gaps in medication adherence,
knowledge, attitude, perception, and quality of life among TB patients. Follow-up
scores demonstrated highly significant improvements in the test group compared to
the control group after pharmacist intervention. During treatment, drug-related
problems and common adverse drug reactions (ADRS) were also noted. Educating
patients through pharmacist counseling significantly enhances their success in

completing anti-TB treatment.

Conclusion: This study concludes that clinical pharmacists play a crucial role in
pharmaceutical patient care, significantly contributing to understanding and

improving the management of TB

Keywords: - Tuberculosis, Drug related problems, Adverse drug reactions,

Antitubercular drugs, clinical pharmacist.
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Introduction

1. INTRODUCTION

1.1 Background: Tuberculosis (TB), Global burden, and India.

Tuberculosis (TB) is an infectious disease condition caused by the bacterium
Mycobacterium tuberculosis. It is transmitted through the air when a person with the
infection coughs, sneezes, or spits, thereby releasing the bacteria into the environment
where it can be inhaled by others.! The disease primarily targets the lungs (known as
pulmonary TB) but can also affect other parts of the body such as the meninges, kidneys,
lymph nodes, small intestine, spine, and skin (known as extrapulmonary TB).2
Individuals suffering from TB may experience symptoms like a chronic cough (which
may produce blood), chest discomfort, weakness, fatigue, significant weight loss,
decreased appetite, fevers, and night sweats. These symptoms emerge when the
infection transitions to an active state, compressing the immune system in our body.?
The World Health Organization (WHO) has identified TB as a major cause of mortality
from a single infectious agent, highlighting that the disease is predominantly treatable
and preventable. In 2019, it was estimated that out of the 10 million individuals who
developed TB, about 2.9 million were either not diagnosed or their cases were not
reported to the WHO.* Moreover, 87% of new TB cases in 2019 were concentrated in
30 countries with a high burden of the disease. Of these, eight countries — India,
Indonesia, China, the Philippines, Pakistan, Nigeria, Bangladesh, and South Africa —
collectively accounted for two-thirds of the global total. These 30 nations are also
recognized for their significant burden of TB, TB associated with HIV, and multidrug-
resistant or rifampicin-resistant TB (MDR/RR-TB).

Fig. 1: TB high-burden countries by WHO for the period 2021-2025, and their

areas of overlap.
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Introduction

1.2 Global burden of TB.

TB remains one of the deadliest infectious diseases across the world. It's
believed that Mycobacterium tuberculosis, the bacteria responsible for TB, has infected
about a third of the global population, making it one of the most widespread diseases.
Annually, it's responsible for around 1.3 million deaths, including 167,000 among
individuals living with Human Immunodeficiency Virus (HIV).® According to data from
the WHO in 2016, India reported the highest number of TB cases globally, with an
estimated 2.79 million people affected out of a global total of 10 million cases.” By
2022, the number of people diagnosed with TB increased to approximately 10.6 million,
with the eight countries reporting at least 100,000 cases each contributing to the majority
of new incidents as shown in Fig 3.

The WHO’s End TB Strategy aims for a dramatic decrease in tuberculosis
cases and fatalities, targeting a 90% drop in incidence and a 95% reduction in deaths
by 2035. Furthermore, a declaration by the United Nations General Assembly in
September 2018, during the High-Level Meeting on combating Tuberculosis, set forth
a goal to diagnose and treat 40 million individuals with TB by 2022.8 To reach these
strong objectives, it's crucial to implement effective measures that enhance the

detection and initiation of treatment for those affected by TB.

Fig. 2: Global TB report 2023
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Fig. 3: Estimated incidence of TB cases, noting that eight high-burden countries

each reported at least 100,000 new TB cases.
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The intensity of TB outbreaks across different nations, measured by the annual
number of new and recurring TB cases per 100,000 people, shows significant
variation, ranging from fewer than 10 to over 500 cases per 100,000 individuals each

year.’

Fig. 4: Estimated TB incidence rates,2022
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1.3 TB burden India.

India was among the leading countries contributing to the majority (60%) of
the worldwide reduction in TB notifications during 2020 and 2021, with all these
countries reporting levels above those of 2019 by 2022. TB continued to be the second
most common cause of death from a single infectious agent in 2022, following
Coronavirus disease 19 (COVID-19). According to the WHO global TB report of 2023,
India reported 2.8 million TB cases and 33,100 TB-related deaths from its 1.4 billion
population in 2022. The incidence rate saw a decline of 16% between 2015 and 2022.
Out of the 2.3 million new and relapse TB cases reported, 75% were of pulmonary TB
among both new and relapsed cases, with men accounting for 58% of these cases
compared to 37% among women.® In 2021, Karnataka has notified the cases of 57,309
in public sector with 82.1%. of success rate and death rate was 8.2%. In private sector
the notified cases were 12,096, success rate was 84.7% and death rate 4.3%. Overall,
the state estimated prevalence to notification ratio of TB is 4.08 whereas the national
average stands at 2.84.10
1.4 RNTCP, DOTS, NSP (2017-2025).

The Government of India initiated the National TB Programme (NTP) in 1962,
employing a District TB Centre model that encompassed Bacille Calmette-Guerin
(BCG) vaccination and TB treatment. By 1978, BCG vaccination was transferred to the
Expanded Programme on Immunisation. A comprehensive review of the NTP was
conducted jointly by the Government of India, the WHO, and the Swedish International
Development Agency (SIDA) in 1992. In 1997, the Indian government commenced
widespread implementation of the Revised National Tuberculosis Program (RNTCP),
which was later expanded nationwide by March 2006. In 2019, the RNTCP was
renamed as the National Tuberculosis Elimination Program (NTEP).!!

The National Strategic Plan (NSP) for TB elimination 2017-25 serves as a
framework, focusing on four core strategies: "Detect, Treat, Prevent, and Build". It
directs the efforts of various stakeholders, including national and state governments,
development partners, civil society organizations, international agencies, research
institutions, the private sector, and others involved in TB elimination in India. Directly
Observed Treatment Short-Courses (DOTS) represent a practical and effective
approach for TB diagnosis, treatment, and monitoring. Each of the five components of
DOTS—vpolitical and administrative commitment, case detection primarily through

microscopic examination of patient sputum, standardized short-course chemotherapy
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administered under direct observation, ensuring an adequate supply of high-quality
drugs, and systematic monitoring and responsibility for each diagnosed patient—is

crucial for achieving success.?

Table 1: Treatment regimen with Fixed-Dose Combination (FDC) administered

on a daily basis.®

Drug dosages for first line anti- TB drugs

Drugs Adult Children Maximum in
children

Isoniazid 5 mg/kg daily 10 mg/kg daily 300 mg
(4 to 6 mg/kg) (7-15 mg/kg)

Rifampicin 10 mg/kg daily 15 mg/kg daily 600 mg
(8-12 mg/kg) (10-20 mg/kg)

Pyrazinamide 25 mg/kg daily 35 mg/kg daily 2000 mg
(20- 30 mg) (30-40 mg/kg)

Ethambutol** 15 mg/kg daily 20 mg/kg daily 1500 mg
(12-18 mg/kg) (15-25 mg/kg)

Streptomycin® 15 mg/kg daily 20 mg/kg daily 1000 mg
(15-20 mg/kg) (15-20 mg/kg)

*Streptomycin is administered only in certain situations, likeTB meningitis or if any first line drug
need to be replaced due to ADR as per weight of the patient

** Ethambutol is given separately for children to monitor ophthalmic ADR.

Daily Dose Schedule for Adults (as per weight bands)

Weight category Number of tablets (FDCs)

Intensive phase Continuation phase
HRZE HRE

75/150/400/275 75/150/275

25-34 kg 2 2

35-49kg 3 3

50-64kg 4 4

65-75kg 5 5

>75kg 6 6

During treatment if the weight of the patient increases by more than 5 kg and crosses the next
weight band category then patient should be given the next higher weight band FDC drugs.
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1.5 Clinical Pharmacist role in the management of TB control and care.

Clinical pharmacists play a crucial role and act as an integral part of the health
care team. They dedicate to improve the standard of pharmaceutical care by offering
essential support services to both health care professionals and patients. The treatment
of tuberculosis patients necessitates a comprehensive, team-based approach by a multi-
disciplinary team. They act as one of the essential members in the health care team
because of their ready availability, clinical pharmacists hold a unique position to
facilitate suitable interaction and collaboration between patients and physicians,
ensuring the effectiveness of treatment. As vital members of the healthcare team,
clinical pharmacists engage at various stages in the value chain for TB management
and prevention.4

These specialized pharmacists focus lies in optimizing medication use, with
particular attention to accurate dosing, monitoring drug efficacy and safety, identifying
potential drug interactions and adverse reactions, and educating both patients and their
care givers. Furthermore, they aim to ensure the economic viability of treatment plans
to secure the best possible outcomes for patients. Clinical pharmacists work across
diverse health care settings, applying their in-depth knowledge of medications and
disease management to administer medication therapy collaboratively within a
multidisciplinary team.’® This research study will delineate the responsibilities and
potential extent of practice of a clinical pharmacist in managing, treating and improving
the compliance among tuberculosis patients in NTEP programme and aiming towards

the global objective strategy of ending TB by 2035.

1.6 Justification of the Study

> India, the second most populous country globally, represents a quarter of the world's
annual TB incidence. Each year, approximately two million individuals in India
develops the TB, with three lakhs dying to the disease due to insufficient
counseling, adherence, and nutrition.

» Over the past decade, the RNTCP has treated more than 15 million patients and
saved an additional three million lives.

» According to the Stop TB Partnership's Global Plan to End TB (2018-2022),
approximately US$ 8.6 billion was deemed necessary for TB prevention,

diagnostic, and treatment services in 128 low- and middle-income countries
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(LMICs) in 2018 including India, with a projected increase to US$ 15 billion by
2022. Additionally, an extra US$ 2 billion per year was estimated to be required for
TB research.

> In India, there have been limited studies conducted on the treatment of TB patients
who were either taking or not taking anti-tubercular drug regimens. In contrast to
Western countries, such studies are limited in India.

» The majority of patients were lost to follow-up because of inadequate guidance or
education and were unaware of the treatment strategies required to complete their
anti-tubercular drug regimens.

» Therefore, to address these challenges, it is essential for healthcare providers to
offer comprehensive guidance to ensure adherence, monitoring, and prevention of
TB among affected patients. This study aims to provide evidence for enhancing the

role of clinical pharmacists in TB management.
1.7 Research hypothesis:

X Null hypothesis (Ho) — There is no statistically significant difference between
clinical pharmacist managed TB treatment and usual standard care among test and
control group.

X Alternative hypothesis (H1) — There is statistically significant difference
between clinical pharmacist managed TB treatment and usual standard care among test

and control group.
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1.8 Study objectives:
1.8.1 Primary objectives:

1. To assess the impact of clinical pharmacist counselling, patient education and to

improve the medication adherence among tubercular patients.

2. To assess the knowledge, attitude and perception towards tuberculosis by using

standard validated questionnaire among tubercular patients.

1.8.2 Secondary objectives:

1. To assess the health-related quality of life (HRQoL) and improve quality of life

among tubercular patients.

2. To prepare and validate the patient information leaflet on tuberculosis and to assess

the patient challenges that were faced during treatment time.

3. To assess the knowledge, attitude and practice towards tuberculosis by using
standard validated questionnaire among health care providers and to synergize them the

importance of elimination of tuberculosis.
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2. REVIEW OF LITERATURE

» Saranya P, Swathi S., et al., (2016) were carried out an interventional study to
assess the effectiveness of structured and standardized education for tuberculosis
(TB) patients. The intervention, designed after an initial evaluation of patients'
knowledge, attitude, and practice (KAP) towards TB, focused on educating them
about the disease, medication, diet, and lifestyle modifications. Post-intervention
results demonstrated a significant improvement in patients’ KAP, leading to better
adherence to antitubercular therapy (ATT). This improved adherence played a key
role in reducing the risk of drug resistance. The study highlights the essential role
of patient education in enhancing treatment compliance and combating drug-
resistant TB.!6

» Minlan Xu, Urban Markstrom, et al., (2017) were reported a study involving 358
rural TB patients, selected through multi-stage randomized sampling, to evaluate
the reliability and validity of the Chinese version of the Morisky Medication
Adherence Scale (C-MMAS-8) and assess adherence levels. Data were collected
through interviewer-administered questionnaires. The study confirmed the C-
MMAS-8 as a reliable and valid instrument for measuring medication adherence.
Factors contributing to low adherence were analysed using Pearson's chi-square test
and multiple logistic regression, offering valuable insights into adherence
behaviours within this population.!’

» Addisu AG, Megbaru Debalkie, et al., (2018) were conducted an institution-based
cross-sectional study from April 15 to May 30, 2017, utilizing systematic sampling
to select tuberculosis (TB) patients from Arba Minch governmental health
institutions. The study employed a semi-structured questionnaire and the Morisky
Medication Adherence Scale-8 (MMAS-8). The findings revealed a high prevalence
of non-adherence to anti-TB medications. Key factors contributing to non-
adherence included extended waiting times at health facilities, the distance patients
needed to travel, and medication side effects.'®

» Vedavathi Hanumaiah, Dharani Devangi Ranganath, and Nataraja Kakkuppi
(2019) were reported a cross-sectional study at the district TB centre at SIMS,
Shimoga, involving interviews with pulmonary TB patients. Adherence was
assessed using the Morisky Medication Adherence Scale-8 (MMAS-8). The study

found a high prevalence of non-adherence, particularly among patients in the
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continuous phase of TB treatment. The study highlight the critical need for ongoing
and effective health education for patients and their families about the adverse
effects and the importance of strict adherence to the treatment regimen to achieve a
complete cure.!

Chau Quy Ngo, Toshie Manabe, et al., (2019) were carried out a cross-sectional
study at a national tertiary and general hospital in Hanoi, Vietnam, using a KAP
survey to assess TB infection control practices among healthcare professionals,
including physicians, nurses, and other staff. The study revealed significant gaps in
knowledge, particularly regarding the use of N95 respirators for self-protection and
the immediate isolation of patients with (suspected) TB. It underscores the critical
need for early recognition of (suspected) TB cases to prevent transmission. The
authors recommend that healthcare professionals rely on scientific sources for TB-
related knowledge and adopt appropriate infection control measures to reduce the
risk of nosocomial TB.%

Ajith Kumar G and Saranya P, (2019) together reported a study involving 382
healthcare workers from the chest and tuberculosis departments of government
hospitals and directly observed treatment short course (DOTS) clinics. Participants
were selected from 500 healthcare workers approached, all of whom provided
informed consent. A structured and validated questionnaire was administered by the
principal investigator to assess their KAP towards tuberculosis. The findings
revealed that over 80% of respondents demonstrated good KAP, though areas for
improvement were identified. The study emphasizes the potential of structured,
periodic training to further enhance the TB-related KAP of healthcare workers.?!
Shahriar Salehitalia, Kobra Nooriana, et al., (2019) were carried out a
descriptive-analytic cross-sectional study involving 71 tuberculosis patients,
selected using a census method. Data were collected through a questionnaire
comprising two sections: demographic information and the standard 36-Item Short
Form Health Survey (SF-36). The study revealed that prolonged tuberculosis
treatment had a significant adverse impact on patients quality of life, with social
and mental health domains being particularly affected.??

AS Moriarty, GM Louwagie, et al., (2019) were conducted a prospective,
multicentre, two-arm individual randomized controlled trial across three provinces
in South Africa. The study evaluated the effectiveness and cost-effectiveness of the

ProLife programme, a multifaceted behavioural intervention. This program
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incorporated Motivational Interviewing (MI) techniques delivered by lay health
workers, complemented by follow-up SMS reminders. The ProLife programme
aimed to address harmful lifestyle behaviors and enhance tuberculosis (TB)
treatment outcomes, offering an innovative approach to improving patient care and
adherence.?

Shaik Salma, Abdul A Siddiqua, et al., (2019) were conducted a prospective
observational study involving 278 participants, comprising 139 TB patients and 139
healthy volunteers. Data were collected using a structured questionnaire covering
socio-demographic characteristics, lifestyle factors, and co-morbid conditions
associated with TB. Quality of life (QOL) was assessed using the WHO-QOL BREF
questionnaire, while medication adherence was evaluated with the MMAS-8. The
study found that patients with higher adherence to anti-tubercular therapy reported
better QOL. Furthermore, risk factors such as age, education, locality, dietary
habits, income, smoking, and alcoholism were independently associated with TB,
underscoring their influence on disease outcomes and the importance of addressing
these factors in TB management.?*

Sumona Datta, Robert H. Gilman, et al., (2020) were carried out a case—control
study with a nested prospective cohort from July 13, 2016, to February 24, 2018,
across 15 desert shantytowns and 17 urban communities in Callao, Peru, selected
for their high TB notification rates. Participants were followed up until November
8, 2019. The study employed the EUROHIS-QOL eight-item questionnaire to
evaluate various quality of life domains, including health, energy levels, activities
of daily living (ADL), self-perception, relationships, financial status, and living
conditions. The findings revealed that TB significantly reduced
psychosocioeconomic QOL, which improved with successful treatment. Moreover,
lower QOL scores were associated with poorer treatment outcomes. This concise
questionnaire provided valuable insights into the multifaceted needs of TB patients,
highlighting its potential to inform patient-centered care strategies and improve
treatment outcomes.

Omowunmi Aibana, Emily Dauria et al., (2020) were reported a study involving
sixty adults who underwent treatment for drug-sensitive TB between June 2012 and
August 2015. The interviews were structured around WHO's framework for barriers

to adherence to long-term therapies and included inquiries into patient preferences
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and motivators related to treatment adherence. The findings underscored significant
barriers to TB treatment adherence within this population and proposed targeted
interventions to address the high rates of poor treatment outcomes observed in
Ukraine.?

Rajesh K Yadav, Hari P Kaphle, et al., (2021) were carried out a cross-sectional
study with 180 TB patients enrolled in the DOTS program and undergoing treatment
for at least 60 days. The WHOQOL-BREEF tool was used to assess QOL, while the
MMAS-8 measured medication adherence. The QOL scores ranged from 10.75 to
89.25, with a mean of 55.96 + 14.65. The study found that 79.4% of participants
adhered to their medication regimen, and those with higher adherence reported
better QOL. It emphasized the importance of addressing the needs of TB patients
with co-infections and highlighted the critical role of supportive healthcare
interactions and counseling in sustaining medication adherence and improving
overall QOL.?’

Munazzah Orooj, Bhavna Sharma, et al., (2021) were conducted a cross-
sectional study among 250 pulmonary tuberculosis patients at a tertiary DOTS
center. The study employed the Morisky Medication Adherence Scale (MMANS)
and the St. George's Respiratory Questionnaire (SGRQ) to evaluate medication
adherence and HRQOL, respectively. The findings revealed a decline in medication
adherence rates among TB patients during the COVID-19 pandemic. A positive
correlation was observed between SGRQ scores and adherence, indicating that
better adherence was associated with improved HRQOL. The study highlighted the
significant challenges faced by TB patients during the pandemic, including reduced
quality of life and adherence to treatment, emphasizing the need for targeted support
and interventions to sustain treatment adherence and enhance HRQOL.?®
Wondimagegn Wondimu, Tewodros Yosef, et al.,, (2021) were surveyed an
institution-based cross-sectional study from September 1 to 30, 2019, involving
eligible health professionals at a hospital. The study found that 70.2% (95% CI:
63.8%—76.6%) of participants demonstrated good knowledge, and 78.3% (95% CI:
72.3%—-84%) exhibited a positive attitude toward tuberculosis infection control
(TBIC). Key factors influencing knowledge levels included profession, job
location, and prior TBIC training. While the findings indicate satisfactory

knowledge and attitudes among participants, the study underscores the need for
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ongoing efforts to strengthen TBIC practices and align with the objectives of the
End TB strategy.?

SS Valloto Dalazoana, BM Alcantara Gabardo, et al., (2021) were carried out a
mixed-methods study, combining descriptive qualitative and quantitative
approaches, to explore the experiences of primary-care professionals in nine
municipalities of Parana State, Brazil. The study revealed significant challenges
faced by these professionals, including lack of patient commitment to treatment
(48.3%), limited access to basic health clinics (31.4%), and logistical difficulties in
reaching patients (8.8%). Additional concerns included inadequate staffing (4.1%)
and substance use among patients (3.9%). The findings emphasized the need to
enhance healthcare providers' knowledge about Directly Observed Therapy (DOT)
and stressed the importance of fostering strong relationships with patients and their
families. The study highlighted the critical role of health teams in ensuring
treatment adherence and addressing these systemic challenges.*

DS Rachmawati, Nursalam, et al.,, (2021) were employed an analytical
observational design with a cross-sectional approach involving 73 randomly
selected respondents out of 89 pulmonary TB patients. They utilized a questionnaire
and applied Partial Least Square Structural Equation Modeling (PLS-SEM) for data
analysis. The study found that both subjective well-being (SWB) and quality of life
(QoL) models were adequately fitted based on R2 and Q2 values. Patient-related
factors were identified as dominant influencers of SWB, whereas family-related
factors had the most significant impact on QoL. These findings suggest a
foundational model for future research aiming to enhance care strategies for
pulmonary tuberculosis patients and their families, thereby improving overall
quality of life and patient acceptance of their health conditions.?!

Zohra Bhatti, Amer Hayat Khan, et al., (2021) were carried out a cross sectional
study using a validated structured tool among TB patients aged 18 years and older.
The study utilized descriptive statistics to summarize the socio-demographic
characteristics and levels of knowledge, attitudes, and practices related to
tuberculosis (TB). To analyse differences across demographic groups, the Kruskal-
Wallis H test was applied. Among the 337 participants, 231 (68.5%) were male and
106 (31.5%) female, with a mean age of 46.5 + 17.1 years. The study found

significant differences between males and females in TB knowledge and practices
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related to age. Patients with an educational background of 12 years or more
demonstrated notably better knowledge about TB.%2

Wudalem Amare, MS Teshome, et al., (2021) were conducted a cross-sectional
study across 76 TB follow-up clinics. The study findings indicated that 68.7% of
patients had a high level of knowledge about tuberculosis, while 31.3% scored low.
Among governmental employees, only 16.7% demonstrated high knowledge levels.
Regarding attitudes, 67.3% of patients displayed a positive overall attitude, while
32.7% had low attitudes. In terms of practices, 56.7% exhibited high overall
practices, whereas 43.3% showed low practices. The study highlighted a general
deficiency in patients' perception of TB knowledge and attitudes, emphasizing the
need for targeted health education and awareness initiatives to improve
understanding and treatment adherence.®

Anja Vigenschow, Jean Ronald Edoa, et al., (2021) were surveyed a KAP study
among healthcare workers in 20 healthcare facilities across all levels in the Moyen-
Ogooué province, Gabon. The study revealed that 40.8% of participants
demonstrated intermediate knowledge about tuberculosis, 28.2% exhibited good
knowledge, and 21.4% had poor knowledge. While healthcare workers generally
displayed positive attitudes towards tuberculosis infection control, the findings
underscored a significant need for enhanced infection control training, particularly
for less trained staff such as assistant nurses. This emphasizes the importance of
targeted training programs to strengthen healthcare workers' preparedness and
improve tuberculosis control practices.

MY Essar, KJ Rezayee, et al., (2022) were conducted a cross-sectional descriptive
study among residents of Kabul, Afghanistan, who visited adult outpatient
departments in public hospitals between January 1 and March 20, 2022. The study
included 829 participants, of whom 54.3% were male and 45.7% female, with a
median age of 28 years, and 63.3% were married. The majority were unemployed
(75.5%), yet 54% reported a monthly income exceeding 3,000 Afghanis, reflecting
a reliance on family support. The study findings revealed that 87.7% of participants
possessed good knowledge about TB, while 96.5% demonstrated positive attitudes
toward TB treatment and control. Poor practices related to TB prevention were
reported by only a few participants. These results indicate that outpatient attendees

in Kabul have a strong foundation of knowledge, attitudes, and practices regarding
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TB, supporting ongoing efforts to enhance TB awareness and control in the
region.®

Goedele L, Mona K, Neo KM, et al., (2022) were carried out a multicenter
randomized controlled study involving 574 adults undergoing treatment for drug-
sensitive pulmonary TB who were either tobacco smokers or reported
harmful/hazardous alcohol use. Participants were randomized in a 1:1 ratio to
receive either the ProLife intervention (n=283) or usual care (n=291). The study
found no significant difference in TB treatment success rates between the
intervention group (67.8%) and the control group. Furthermore, the ProLife
intervention showed no evidence of effectiveness in achieving continuous smoking
abstinence at 3- and 6-month follow-ups. In summary, the ProLife intervention did
not improve TB treatment outcomes according to the study results.>

Louisa Quarcoopome, Eric Tornu, et al., (2022) were carried out a descriptive
cross-sectional survey to evaluate the quality of life among 250 individuals with TB
across four public health facilities. Using the WHO QOL Brief Questionnaire, the
study assessed physical, psychological, social, and environmental domains. The
findings revealed that sociodemographic factors, including marital and employment
status, significantly influenced all four domains. Additionally, the site of TB
infection (pulmonary or extra pulmonary) and the treatment phase affected the
physical, psychological, and social domains. Other determinants, such as sex,
education level, and average monthly income, were also found to impact quality of
life. The study concluded that individuals with TB experience a diminished quality
of life, largely shaped by their socioeconomic conditions. These findings highlight
the critical need for strategies aimed at monitoring and enhancing quality of life
throughout TB treatment and management.*’

AA Touré, AS Magassouba, et al., (2022) were reported a study from Conakry,
Guinea, to evaluate HRQoL among TB patients receiving treatment at 11 health
centers. Using validated tools and logistic regression analysis, the study identified
factors contributing to HRQoL deterioration. Among the 439 participants, 44%
reported experiencing pain, while 31% reported anxiety. Key factors associated
with lower HRQoL included larger household sizes and greater distances to health
centers. Qualitative interviews highlighted additional challenges, such as nutritional
and financial hardships exacerbated by the COVID-19 pandemic, alongside

perceptions of insufficient government assistance. The findings underscore the
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urgent need for targeted interventions, including nutritional and psychological
support, to improve the well-being of TB patients. Such measures are especially
critical for individuals facing travel restrictions, which restrict TB care to access,
limit employment opportunities, and exacerbate financial strain.®

Phiman T, Paleeratana W, et al., (2022) were conducted a study at Choke Chai
Community Hospital in North-eastern Thailand from 2016 to 2018. The study
included 332 newly diagnosed TB patients from the hospital’s TB clinics, with the
majority being new cases (94%) and a smaller proportion (6%) comprising patients
returning due to treatment discontinuation, relapse, or disease recurrence. The
sample consisted of 68.7% males and 31.3% females, with an average age of 52.7
years. Most participants were married (60.5%), employed (68.6%), and had low
incomes (66.6%). A significant portion had chronic diseases (73%), consumed
alcohol (31.7%), or smoked (85.7%). Approximately half of the pulmonary TB
patients experienced treatment delays, which were strongly associated with being
over 50 years old (p < 0.001). The study highlighted that pulmonary tuberculosis
adversely affects patients’ QoL, particularly in those facing treatment delays.®
Anas HA Abu-Humaidan, Alaa Tarazi, et al., (2022) were carried out a cross-
sectional study from May to June 2022 focusing on Jordanian university students.
The survey included 602 participants, with the majority being female (60.8%), in
their first three years of university (84.4%), and from healthcare-related fields of
study (57.0%). The results revealed a median knowledge score of 27 out of 51,
highlighting gaps, particularly in understanding TB treatment and transmission.
Attitudes towards TB patients were generally positive, with a median score of 6 out
of 9, reflecting minimal social stigma. Regarding TB-related practices, the median
score was 6 out of 8, with most students showing appropriate actions if they
suspected infection. However, 41.0% expressed uncertainty about the importance
of masks in preventing airborne diseases. These findings highlight the need for
targeted educational initiatives to enhance TB knowledge and practices, particularly
among students in non-healthcare fields.*°

EA Hammouda, WF Gobran, RM Tawfeek et al., (2023) were carried out a cross-
sectional study in chest clinics and main chest hospitals in Alexandria, Egypt. The
study included 180 participants, of whom 74.4% were male, 54.4% were married,
60.0% were aged 1840 years, 83.3% lived in urban areas, 31.7% were illiterate,
69.5% reported insufficient income, and 10.0% had multidrug-resistant TB. The
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results revealed that TB patients had significantly lower QoL scores compared to
the TB-free population across all domains—physical, psychological, social, and
environmental (P < 0.0001). Notably, patients aged 18-30 years had the highest
environmental domain scores among all age groups (P = 0.021). The study
concluded that TB significantly impacts QoL, with the physical and psychological
domains being the most affected. These findings highlight the urgent need for
strategies to improve the QoL of TB patients, enhancing their treatment adherence
and overall well-being.*!

Farman Ullah Khan et al., (2023) were carried out a randomized, controlled
prospective study at a TB control center in Pakistan, comparing usual care with
pharmaceutical care interventions. Patients in the intervention group experienced a
significant improvement in EQ-5D-3L health utility scores (p < 0.001), increasing
from a baseline mean = SD of 0.40 + 0.36 to 0.89 + 0.09 after six months of
treatment. In contrast, the control group showed improvement from 0.42 + 0.35 to
0.78 £ 0.27. Although no statistically significant associations were found between
intervention variables and health-related quality of life (HRQoL), the study
highlighted the substantial enhancement in HRQoL achieved through pharmacist-
led, patient-centered care interventions. The findings advocate for the integration of
clinical pharmacists into interdisciplinary teams for managing TB patients to
optimize treatment outcomes.*?

S Kaaffah, 1Y Kusuma, et al., (2023) were conducted an online survey in 34
provinces in Indonesia. The study included 3,205 participants, of whom 56.4%,
91%, and 38% demonstrated high levels of KAP regarding TB, respectively.
Independent determinants of high knowledge scores included being aged 26-35
years, marital status, and salary. High attitude and perception scores were
independently associated with factors such as residence in a village (adjusted odds
ratio: 0.76 [95% CI: 0.59-0.98]) and occupation as a civil servant (adjusted odds
ratio: 1.53 [95% CI: 1.09-2.13]), respectively. The study highlighted that while
most Indonesians exhibit high knowledge and positive attitudes toward TB, there
remains significant scope for improving perceptions. Targeted health education
initiatives are essential to raise public awareness and contribute to reducing

Indonesia's TB burden. 3
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Materials and methods

3. MATERIALS AND METHODS

A. Impact of clinical pharmacist on medication adherence among tuberculosis

patients

3.1 Study Site: This study was conducted at KLE’s Dr. Prabhakar Kore Hospital and
MRC, NTEP centre (tertiary care hospital), Nehru Nagar, Belagavi, 2- Primary
Healthcare Centres (PHCs) and 2- Urban Healthcare Centres (UHCs) at Belagavi

district of Karnataka.

3.2 Study population: The intended population for this study includes, patients
diagnosed with pulmonary tuberculosis who were undergoing treatment with first-line

anti-tuberculosis drugs or FDC therapy under the supervision of physicians.

3.3 Study Design: The study design was randomised controlled study where the

subjects were randomized into two groups i.e. interventional group and control group.

3.4Study period:

One year six months

3.5 Sample Size:
Z1-a/2 SD2

n=———"——x1
(20% of SD)2

95% Confidential interval

20% Alliable error

10% attraction

n = 105.644 equivalent to 106

3.6 Participant selection: Information regarding the target population were
pulmonary tuberculosis patients. Those who satisfy the eligibility criteria were

recruited.

3.7 Eligibility Criteria:

3.7.1 Inclusion Criteria:

e Patient of age > 18 years of age with either sex.

e Patients newly diagnosed as positive for (pulmonary) Koch's.
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e Patient referred to NTEP centre, visiting outpatient departments of respiratory
medicine and general medicine of KLEs Dr. Prabhakar Kore Hospital & MRC.

e Patients should be capable of reading and comprehending the Informed Consent
Form (ICF) in any of the following languages: English, Kannada, Marathi, and
Hindi.

3.7.2 Exclusion Criteria:

e Patients with extra pulmonary TB.

e Patients with MDR to TB treatment.

e Patients who are having complicated health related problems.

e Special population like paediatrics, pregnant and lactating women.
e Patients not willing to participate.

e Patients interfere with loss to follow up.

3.8 Administrative and Ethical considerations:

3.8.1 Hospital Authority: Formal permission was taken from Director, Medical
superintendent, Head of the department of respiratory medicine and community

medicine of KLE’s Dr. Prabakar Kore hospital, Belagavi, Karnataka.

3.8.2 Ethical consideration: The study was taken approval from KAHER, Belagavi of
human ethics committee with Reg no: KAHER/EC/21-22/020.

3.8.3 CTRI registration: The study had been registered in clinical trials registry of
India (CTRI) registration with Reg no: CTRI1/2021/11/038142.

3.9 Study Procedure

This randomized controlled study was carried (conducted) at respiratory medicine
outpatient and inpatient departments, KLE’s Dr, Prabhakar Kore Hospital and research

Centre, Belagavi.
3.9.1 Participants screening, selection & recruitment

1. Information on eligible participants were gathered from both the outpatient and
inpatient departments of respiratory medicine, focusing on patients diagnosed with
pulmonary tuberculosis and those undergoing antitubercular therapy (ATT). Following
the procurement of Ethical Clearance from the Institutional Ethics Committee (IEC),

individuals meeting the inclusion criteria were selected from the screened patients.
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2. The individuals who willingly agreed to participate in the study were approached,

and an informed consent form was provided to them.

3. Individual signature were obtained from the consenting subjects, and they were
subsequently enrolled in the study. The enrolled participants were then randomized into

case and control groups using the SNOSE method.
3.9.2 Randomization of the Participants:

A single-blinded randomized controlled trial (RCT) was carried out and implemented
in our study. The randomization process involved two parallel arms in a 1:1 ratio using
Sequentially Numbered Opaque Sealed Envelopes (SNOSE). One arm received usual
care (Control) while the other received pharmaceutical care intervention (Test). The
process of randomization was performed using a computer-based Research
Randomizer, done by the investigator (clinical pharmacist). The envelopes were kept
in the confidential and securely stored. Participants were then randomly assigned by
opening the sealed envelopes in front of the pharmacist. The test group participants
were given pharmaceutical care intervention under a clinical pharmacist in a separate
room at TB centre in the tertiary care hospital and control group with usual care under
other health care professionals. The clinical pharmacist conducting the trial served as
the primary contact for participants during the study, remaining blinded to the initial

outcome assessment to minimize bias.
3.9.3 Informed consent process:

The Informed Consent Form (ICF)/ Patient Information Sheet (PIS) were created in
three languages: English, Kannada and Marathi, to accommodate the preferences and
linguistic needs of the patients. Patients were offered the forms in either Kannada or
Marathi, based on their preference, to ensure comprehension and comfort. Upon
enrolment, the participants received a concise overview of the study and were invited
to participate voluntarily. In instances where a participant's consent could not be
directly obtained, consent was sought from their Legally Authorized Representative
(LAR), ensuring that the participant's rights were respected. The participants
thoroughly informed about the study's significance, objectives, potential benefits, and
risks. They were also briefed on the duration of the study, the procedures for monitoring
their health, the strict confidentiality measures in place, the process of randomization,

and their freedom to withdraw from the study at any point without consequence. To
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verify understanding, participants comprehension of the study details was assessed, and
any queries or concerns they had been duly addressed. Based agreeing to participate in
the study, participants signed two copies of the ICF; one copy was handed to the
participant for their records, while the other was retained by the investigator (clinical
pharmacist) for official documentation [Annexure I11]. Additionally, participants were

provided with a copy of the PIS for their reference [Annexure IV].
3.9.4 Data collection process:

The data for the study was gathered using a well-structured data collection form
[Annexure V]. Each aspect of the patient's case profile was thoroughly examined,
verified, and then documented. The information entered into the data collection forms
encompassed various categories including socio-demographic particulars, past medical
and medication records, family medical history, social habits, findings from
examinations (both general and systemic), as well as results from both parametric and
non-parametric investigations. Additionally, diagnoses, prescribed medications, and
other relevant study outcomes were recorded during the monitoring phase for both the

control and intervention groups.
3.9.5 Control group participants: (Usual clinical care)

The participants under the control group were only received the anti-tubercular therapy
treatment and management under the supervision of the physicians and other health
care professionals at a tertiary care hospital, without any involvement from pharmacist
intervention. Their progress was monitored, assessed, and evaluated for various study
outcomes starting from the baseline of the 1st month, followed by follow-ups at the 3rd
and 6th months. These assessments were conducted at various healthcare centers,
including two PHCs, two UHCs, and the tertiary care hospital (KLE Hospital) located

in the Belagavi district.
3.9.6 Test group participants: (Pharmaceutical care intervention)

The participants in the test group were received the treatment and management for
tuberculosis, guided by physicians and other health care professionals, with the
specialized pharmaceutical care intervention from a clinical pharmacist in a private
setting at the NTEP centre within a tertiary care hospital. The progress of these

participants was closely monitored, assessed, and evaluated for several study outcomes
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starting at the baseline of 1st month, to follow-ups at the 3rd and 6th months. These
assessments were conducted at various healthcare centers, including two PHCs, two

UHCs, and the tertiary care hospital (KLE Hospital) located in the Belagavi district.
3.9.7 Developing and validation of patient information leaflets (PILS):

The patient information leaflets were developed according to WHO and NTEP
guidelines, and were validated by an expert team comprising four respiratory medicine
physicians, three pharmacists, and one lay member. The PILs were initially created in
English, later were translated into local languages of Kannada and Marathi to
accommodate a wider audience. To assess readability, we utilized the Flesch Reading
Ease (FRE) scale, which ranges from 0 to 100. A score below 60 indicates difficulty
in reading, while a score above 60 signifies ease of comprehension. Our PILs achieved
an average FRE score of 78, indicating they were easily understandable and readable.
The design and layout of the PILs were evaluated using the Baker Able Leaflet Design
(BALD) score, which considers factors such as line length, spacing, font size and type,
indentation, inclusion of pictures/logos, colour usage, and paper texture. The mean
BALD score obtained for our PILs was 25, indicating they were effectively designed
for readability and understanding. The PILs encompassed concise yet comprehensive
information of TB and its transmission, signs and symptoms, risk factors, treatment,
management, precautions, dietary recommendations, lifestyle modifications, and
contact details of investigators. These PILs were subsequently implemented and
distributed in three languages as part of our pharmaceutical care intervention to educate

and counsel the participants in the test group of our study [Annexure XVI].

3.10 Intervention tools used by clinical pharmacist in both Test and control
groups:

Modified Kuppuswamy’s Socioeconomic Status (SES) Scale 2019 [Annexure VI]:
Monthly income of the family was assessed based on a scoring system ranging from 3
to 29, taking into account factors such as the education level and occupation of the
family head. This categorizes the community into five groups: "Lower," "Upper lower,"

"Lower middle," "Upper-middle," and "Upper."

Fagerstrom test for nicotine dependence (smoking and smokeless tobacco users)
[Annexure VII]: The six components of questionnaire was assessed to check the

nicotine dependence. The score obtained was measured based on the level of

Page 22



Materials and methods

dependence (6: High dependence, 4-6: Moderate dependence and less than 6: low

dependence).

Medication Adherence Assessment for Tuberculosis Treatment (MAATT) [Annexure
X]: A self-validated questionnaire consists of 8 questions were administered to the
participants to assess the medication adherence of TB treatment. The reliability and
validity of this questionnaire were evaluated by expert members from our institution
(Cronbach’s alpha i.e., a > 0.9). The questionnaire measures the various factors
affecting the medication adherence, such as forgetfulness, travel, concerns about
treatment inconvenience, and health condition control. Scores on the MAATT
questionnaire range from 0 to 8. A score below 4 indicates inadequate adherence, while

a score above 4 indicates satisfactory adherence.

PCNE classification for drug related problems V9.1 [Annexure VIII]: The PCNE
classification system was used to identify drug-related problems and their causes during
treatment. This classification comprises three main domains for problems, nine main
domains for causes, and five main domains for Planned Interventions. Additionally,
there are three primary domains for the level of acceptance of interventions and four

primary domains for the status of the problem.

Knowledge, Attitude, and Perception Questionnaire [Annexure XII]: The
questionnaire was developed and validated based on the modified WHO TB
questionnaire to test the TB knowledge and awareness, attitude and stigma, and
perception of participants. The reliability was found to be good (Cronbach’s alpha i.e.,

a > 0.83). The Questionnaires consisted of four sections.

i.  First section: Consisted of health seeking behaviour of the participant of the
patient visiting clinic for their health problems and how often visits to health
centre.

ii.  Second section: Consisted ('Yes', 'No' & ‘Don’t know’) of Knowledge of
participant related to TB infection and control awareness of TB transmission,
TB symptoms.

iii.  Third section: Consisted ('Strongly disagree’, ‘Disagree’, ‘Neither agree nor
disagree’, ‘Agree’ & ‘Strongly agree’) of 'Attitude and stigma of participants
(ATT therapy, side effects, TB care, continuation of treatment, disease

condition disclosure to family members).
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iv.  Fourth section: Consisted ('Yes', 'No' & ‘Don’t know’) of perception towards
TB of participants (TB cure, expenditure in TB, mental illness, information
about TB).

Health-related QoL (SF-36) [Annexure XI]: The SF 36 questions were organized,
scored, and weighted to create two indices that provide understanding into both mental

and physical functioning and overall health-related quality of life.

FACIT- Treatment Satisfaction — General (TS-G) [Annexure XIV]: The initial two
items on the scale were assessed using a five-point scale (0 = a lot worse to 4 = a lot
better), the following three items used a four-point scale (0 = No, not at all to 3 = Yes,
completely), the next two items were evaluated with a three-point scale (0 = No, 1 =
May be, 2 = Yes) and the final item was rated on a five-point scale (0 = poor to 4 =
Excellent). Feedback on participants satisfaction with the overall treatment was

documented.

FACIT- Satisfaction With Pharmacist (SWiP) [Annexure XIII]: The seven
components of the Pharmacist Satisfaction (SWiP) scale were evaluated using a five-
point Likert scale (0 = not at all to 4 = very much). Feedback from the test group of TB
patients regarding their interactions with clinical pharmacists was recorded.

3.11 Study Materials:

1. Informed Consent Forms (ICF).

2. Patient Information Sheets (PIS)

3. Patient Information Leaflets (PILS).

4. Modified WHO KAP Questionnaire.

5. Data collection forms.

6. Modified Kuppuswamy’s Socioeconomic Status (SES) Scale 2019.

7. Fagerstrom test for nicotine dependence.

8. Medication adherence assessment for TB treatment (MAATT) scale.

9. PCNE classification for drug related problems (Version 9.1).

10. ADR assessment tools (ADRs causality - WHO-UMC scale, Naranjo’s scale, ADRs
severity - Modified Hartwig Siegel scale & ADRs preventability — Modified
Schumock and Thronton scale).

11. 36-item short form survey (SF-36) for health-related QoL.
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12. FACIT-TS-G -- Functional Assessment of Chronic Iliness Therapy - Treatment
Satisfaction — General (Version 4).

13. FACIT-SWIP — Functional Assessment of Chronic Iliness Therapy - Satisfaction
with Pharmacist (\Version 4).

3.12 Consort flow chart of study procedure in TB patients

Fig 5: The schematic consort flow chart representation of TB patients

Aszzessed for eligibility (n=260)
. | Excluded (n=10)
Enrolment " Not meeting inclusion
criteria
izati =25
Test group [n=125] Randomization (n=250) P U O

(Pharmacist

intervention)

{Usual clinical care)

Allocation (Baseline)

Lost to follow up: 3 patients were unwilling Laost to follow up: 6 patients were lost to follow
to participate in study up and 2 were unwilling to participate in stody
1 Follow up 1 (3" month) l
Lost to follow up: 2 patients were Lost to follow up: 3 patients were
unwilling to participate in study and 3 discontinued to participate in the study
were changed centers
l Follow up 2 (6t month) l
Lost to follow up: 3 patients were lost Lost to follow up: 2 patients were converted
follow up to MDE. TB

| o !

Total analysis: (n=110) patients were
azsessed for the outcomes

Total analysis: (n=110) patients were
azzeszed for the outcomes
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B. Assessment of KAP towards tuberculosis among health care professionals.

A self-designed and validated Knowledge, Attitude, and Perception (KAP)
questionnaire was developed and distributed to healthcare professionals across various
constituent units of KLE institutions. Due to their busy schedule the questionnaire was
developed in Google form and the link was circulated to the health care professionals

through WhatsApp platform.

Knowledge, Attitude, and Perception Questionnaire for healthcare professionals
(HCPs) [Annexure XV]: The questionnaire was developed and validated based on the
modified WHO TB questionnaire and various sources to test the TB knowledge,
attitude, and perception of participants. The reliability was found to be good

(Cronbach’s alpha i.e., a > 0.89). The Questionnaires consisted of four sections.

i. First section: Consisted of the general information on participants willingness and
socio demographic details.

ii. Second section: Consisted (5-point Likert scale options 'Strongly disagree’,
‘Disagree’, ‘Neither agree nor disagree’, ‘Agree’ & ‘Strongly agree’) of Knowledge
of participant related to TB infection and control awareness of TB transmission, TB
symptoms.

iii. Third section: Consisted (5-point Likert scale options 'Strongly disagree’,
‘Disagree’, ‘Neither agree nor disagree’, ‘Agree’ & ‘Strongly agree’) of Attitude of
participants (prevention of TB transmission, screening, TB care, sputum
examination, periodic education).

iv. Fourth section: Consisted (5-point Likert scale options 'Strongly disagree’,
‘Disagree’, ‘Neither agree nor disagree’, ‘Agree’ & ‘Strongly agree”) of practice
towards TB patients (isolation rooms, ventilation, mask wear in approaching

patient, nutritional information on treating TB patients).
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3.13 Flow chart of study procedure among health care professionals

Fig 6: The schematic consort flow chart representation of HCPs

Screening ofhealth care professionals (HCPs) from various KLE constituent units,
Belagavi

4

After screening. HCPs who were willing to participate i the study were given
informed consent form and enrolled in the study.

{

Pre-Assessment of Knowledge, Attitudz & Perception
(KAP) among the HCPs were done by admimstering self-
validated KAP Questionnaire through Google form link

<

Arranged a seminar and personal visit done to create awareness on Tuberculosis management

¥

Follow up after 6 months, Post-Assessment of KAP of HCPs were done by using the same KAP
Questionnaire through Google form link

i

Compared pre and post responses and interpreted the responses in SPSS V23

3.14 Study outcome measures:

3.14.1 Primary outcomes:

1. Toimprove the medication adherence on the TB medication within the timeline and
evaluate the impact of clinical pharmacist among tuberculosis patients

2. To evaluate the drug related problems during the period of treatment and identify if
any ADRs/side effects occurred during the treatment.

3. To educate and improve the knowledge, attitude and perception towards TB

management among the patients.

3.14.2 Secondary outcomes:

4. To evaluate the effectiveness of counseling provided by clinical pharmacists in the
implementation of Patient Information Leaflets (PILS).

5. To evaluate TB patients' compliance with managing physical, mental, and overall

health concerns, aiming to enhance their quality of life.
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6. To collaborate with medical practitioners and other healthcare professionals to
support the WHO’s objective of TB elimination by 2035, strengthening their

involvement in the process.

3.15 Data Analysis:

The data analysis was performed in alignment with the study objectives and the
hypotheses tested. Both descriptive and inferential statistical techniques were applied
to examine the collected data. Descriptive statistics, including frequency, mean,
standard deviation, and mean percentage, were used to offer a detailed summary of the
data. For inferential statistics, the chi-square test, Mann-Whitney U test, t-test, and Karl
Pearson's correlation coefficient were utilized to identify significant associations and
differences among the groups. A significance level of p<0.05 was established to
determine statistical significance.
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4. RESULTS

A. Impact of clinical pharmacist on improving medication compliance among
tuberculosis patients.

4.1 Socio Demographic details:

A total of 250 patients were randomly allocated into test and control groups. Among
them, 30 patients were lost to follow-up by the end of the second follow-up (6th
month). Therefore, we assessed a total of 220 patients (110 in the test group and 110
in the control group) for the study outcomes. Regarding background information, the
majority of participants were males in both the test and control groups (53.64% in the
test group and 55.45% in the control group), and most belonged to the 26-35 years
age group (57.27% in the test group and 60% in the control group). Approximately
83.64% of participants in both groups were literate, and the majority resided in urban
areas (52.73% in the test group and 55.45% in the control group) compared to rural
areas (47.27% in the test group and 44.55% in the control group). The majority
identified as Hindu (84.55% in the test group and 78.18% in the control group),
followed by Muslims (9.09% in the test group and 16.36% in the control group), with
other religions such as Christian, Jainism and Buddhism making up a smaller
percentage (6.36% in the test group and 5.45% in the control group). In terms of
marital status, the majority were married (70% in the test group and 78.18% in the
control group). Regarding BMI, most participants were either underweight (41.82%
in the test group and 48.18% in the control group) or of healthy weight (58% in the
test group and 51.82% in the control group). In terms of occupation, the majority
were employed (31.82% in the test group and 24.55% in the control group), followed
by farmers (28.18% in the test group and 15.45% in the control group), housewives
(12.73% in the test group and 21.82% in the control group), unemployed individuals
(13.64% in the test group and 27.27% in the control group), and daily labourers
(13.64% in the test group and 10.91% in the control group). Socioeconomically, the
majority belonged to the lower middle class (31.82% in the test group and 39.09% in
the control group), followed by the upper lower and upper middle-class groups.
[Table 2]
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Table 2: Comparison of control group and test group with Socio-demographic profile

of TB patients

Socio-demographic Test (n=110) (%) Control (%)
profile (n=110)

Age groups

15-25 years 13 (11.82) 11 (10.00)
26-35 years 63 (57.27) 66 (60.00)
36-45 years 34 (30.91) 33 (30.00)
Gender

Female 51 (46.36) 49 (44.55)
Male 59 (53.64) 61 (55.45)
Literacy

Iliterate 18 (16.36) 18 (16.36)
Literate 92 (83.64) 92 (83.64)
Residency

Rural 52 (47.27) 49 (44.55)
Urban 58 (52.73) 61 (55.45)
Religion

Hindu 93 (84.55) 86 (78.18)
Muslim 10 (9.09) 18 (16.36)
Others 7 (6.36) 6 (5.45)
Marital status

Unmarried 33 (30.00) 24 (21.82)
Married 77 (70.00) 86 (78.18)
BMI

Underweight 46 (41.82) 53 (48.18)
Healthy weight 64 (58.18) 57 (51.82)
Occupation

Daily labourer 15 (13.64) 12 (10.91)
Farmer 31 (28.18) 17 (15.45)
Housewife 14 (12.73) 24 (21.82)
Unemployed 15 (13.64) 30 (27.27)
Employee 35 (31.82) 27 (24.55)
Socioeconomic Status

Upper 3 (2.73) 4 (3.64)
Upper middle 23 (20.91) 16 (14.55)
Lower middle 35 (31.82) 43 (39.09)
Upper lower 35 (31.82) 29 (26.36)
Lower 14 (12.73) 18 (16.36)
Total 110 100.0 110 100.0

Page 30




Results

In this study, the majority of participants were newly diagnosed with TB were
undergoing treatment with ATT medication (59.09% in the test group and 55.45% in
the control group). Regarding social history, most were non-alcoholic or non-smokers
(45.45% in the test group and 50% in the control group), while a minority were
smokers (21.82% in the test group and 23.64% in the control group) or engaged in
smokeless tobacco use (23.64% in the test group and 17.27% in the control group).
The majority of participants did not have any comorbidities; only a few had
hypertension (5.45% in both the test and control groups) and diabetes (2.73% in the
test group and 3.64% in the control group). [Table 3]

Table 3: Comparison of control group and test group with TB drug treatment, social

history and comorbidities of TB patients.

Socio-demographic Test (n=110) (%) Control (%)
profile (n=110)

TB drug treatment

FDC 45 (40.91) 49 (44.55)
ATT 65 (59.09) 61 (55.45)
Social History

Smoker 24 (21.82) 26 (23.64)
Smokeless tobacco 26 (23.64) 19 (17.27)
Alcohol 0 (0.00) 3 (2.73)
Alcoholic with 10 (9.09) 7 (6.36)
smoking

Non-alcoholic/smoker 50 (45.45) 55 (50.00)
Comorbidities

Hypertension 6 (5.45) 6 (5.45)
Diabetes 3 (2.73) 4 (3.64)
No comorbidities 101 (91.82) 100 (90.91)
Total 110 100.0 110 100.0

4.2 ldentifying the nicotine dependence level among smoking and smokeless

tobacco chewing based on fagerstrom test.

Among the 220 patients, 50 were smokers and 45 were users of smokeless tobacco,
all of whom were screened to evaluate nicotine dependence. We assessed the
Nicotine dependence for both smoking and smokeless tobacco chewing based on
fagerstrom test for smoking and Modified fagerstrom test for smokeless tobacco
users. The fagerstrom test determines the risk of nicotine dependence in patients who

consume tobacco, categorizing them into four levels: low dependence, low to
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moderate dependence, moderate dependence, and high dependence. In our study we
found that low dependence of nicotine (74%) followed by low to moderate (22%) and
moderate dependence (4%) of nicotine among smoking patients as shown in figure 7.
In other hand we found that high dependence (77.78%) of nicotine consuming
followed by low to moderate dependence (22.22%) of nicotine consuming among

smokeless tobacco consuming patients as shown in figure 8.

Fig. 7: Fagerstrom test for nicotine dependence among smoking patients
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Fig. 8: Modified Fagerstrom test for nicotine dependence among smokeless tobacco
patients
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4.3 ldentification of Drug Related Problems (DRPs) and its related causes:

By using the PCNE classification (V9.1), our analysis identified drug-related
problems (DRPs) in both the test and control groups. Specifically, 3 (1.36%) patients
experienced suboptimal drug treatment effects, 42 (19.09%) had untreated symptoms
or indications impacting treatment effectiveness, 129 (58.64%) possibly encountered
adverse drug events related to treatment safety, and 46 (20.91%) had unclear
problems or complaints attributed to other factors, as detailed in Table 3. The causes
of DRPs observed among both test and control groups in this study included multiple
drug prescriptions for a single indication in 4 (1.82%) patients, excessively high doses
in 10 (4.55%), overly long treatment durations in 57 (25.91%), patient non-adherence
to prescribed dosages or complete non-usage in 24 (10.91%), improper timing or
dosing intervals in 56 (25.45%), and issues related to medication reconciliation
during patient transfers in 69 (31.36%) patients, as shown in Table 4.

4.4 Acceptance of the Intervention proposals, planned interventions & status of
the DRPs:

In our interventional study, we introduced pharmacist-led interventions to the test
group from the start. Out of 110 patients in the test group, 94 (85.45%) fully
embraced and implemented the pharmacist's interventions, 14 (12.73%) accepted the
interventions but implemented them only partially, and 2 (1.82%) agreed to the
interventions but the extent of implementation was unclear, as depicted in figure 7.
Regarding the planned interventions for the test group, drug counseling was provided
to 83 patients (75.45%), written information was given to 12 patients (10.91%) who
had hearing impairments, and family member counseling was conducted for 15
individuals (13.64%), as detailed in figure 8. By the end of the six-month follow-up
period, we observed that drug-related problems had been completely resolved for 74
(67.27%) of the patients in the test group, while 36 (32.73%) still had partially

resolved issues.
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Table 4: Detailed drug related problems (PCNE)

THE PROBLEMS

FREQUENCY PERCENT TOTAL TOTAL
PDR(;MQTI\T CODE | PROBLEM (N=220) (%0) (N=220) %)
Test | Control Test Control
Effect of drug 1.36
P1.2 treatment not 3 0 2.73 0 3
1. Treatment optimal
effectiveness Untreated 19.09
P1.3 | symptoms 16 26 14.55 23.64 42
or indication
Adverse drug 58.64
2. Treatment | o) 4 | oent(possibly) | 57 72 51.82 65.45 | 129
Safety "
occurring
Unclear 20.91
problem/
3. Other p3o | complaint 34 12 30.91 1091 | 46
Further
clarification
necessary
TOTAL 100
110 110 100 100 | 220
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Table 5: Causes for drug related problems (PCNE)

THE CAUSES
PRIMARY CODE CAUSE FREQUENCY PERCENT TOTAL | TOTAL
DOMAIN (N=220) (%) (N=220) | (%)
Test | Control | Test | Control

1. Drug Cl6 Too many different | 2 2 1.82 | 1.82 4 1.82
selection drugs/active

ingredients

prescribed for

indication
2. Dose C3.2 Drug dose of a 6 4 545 | 3.64 10 4,55
selection single active

ingredient too high
3. C4.2 Duration of 30 27 27.27 | 2455 57 25.91
Treatment treatment too long
duration
4. Patient C7.1 Patient 16 8 1455 | 7.27 24 10.91
related intentionally

uses/takes less drug

than prescribed or

does not take the

drug at all for

whatever reason

Cr.7 Inappropriate 27 29 24.55 | 26.36 56 25.45

timing or dosing

intervals
5. Patient c8.1 Medication 29 40 26.36 | 36.36 69 31.36
transfer reconciliation
related problem
TOTAL 110 110 100 100 220 100
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Fig. 9: The planned interventions

| Planned Interventions: Test Group
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Fig. 10: Acceptance of the intervention proposals

| Intervention Accepted: Test Group

12.73%1.82%
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4.5 Evaluation of Adverse drug reactions (ADRs) observed in the participants:

In our study, the majority of ADRs, accounting for 95.85%, occurred during the
intensive phase of treatment, while only 4.15% appeared in the continuation phase
across both the test and control groups. About half of the ADRs manifested within the
first week of treatment initiation. The most frequent ADRs involved gastrointestinal
issues such as nausea, vomiting, abdominal pain, and headaches. The commonly
observed ADRs in our study related to Isoniazid included Hepatotoxicity (4.55%),
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Peripheral neuritis (5%), GI disturbance (68.18%), and Skin rashes (2.73%), as
depicted in Table 6.

Table 6: Comparison of test group and control group with presence of ADR status in

Isoniazid category

Isoniazid Test % Control % Total % Chi- p-
group group square | value

Hepatotoxicity

Absent 104 94.55 106 96.36 | 210 | 95.45 | 0.4190 | 0.5170

Present 6 5.45 4 3.64 10 4.55

Peripheral

neuritis

Absent 103 93.64 106 96.36 | 209 | 95.00 | 0.8610 | 0.3530

Present 7 6.36 4 3.64 11 5.00

Gl disturbance

Absent 33 30.00 37 33.64 70 31.82 | 0.3350 | 0.5630

Present 77 70.00 73 66.36 150 | 68.18

Skin rashes

Absent 106 96.36 108 98.18 | 214 | 97.27 | 0.6850 | 0.4080

Present 4 3.64 2 1.82 6 2.73

Total 110 | 100.00 110 100.00 | 220 | 100.00

*p<0.05

The commonly observed ADRs in our study related to Rifampicin included
Orange/Red Colour Urine (100%), Abdominal Pain (23.64%), Flu-Like Syndrome
(7.73%), and Nausea/\VVomiting (20%), as demonstrated in table 7.

Table 7: Comparison of test group and control group with presence of ADR status in

Rifampicin category

Rifampicin Test % Control % | Total % Chi- | p-value
group group square

Orange/Red

Colour Urine

Absent 0 0.00 0 0.00 0 0.00 | 0.0000 | 1.0000

Present 110 | 100.0 110 100.0 | 220 | 100.0

Abdominal Pain

Absent 85 77.27 83 75.45 | 168 | 76.36 | 0.1010 | 0.7510

Present 25 22.73 27 24.55 52 23.64

Flu Like

Syndrome
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Absent 99 90.00 104 94,55 | 203 | 92.27 | 1.5940 | 0.2070

Present 11 10.00 6 5.45 17 7.73

Nausea/Vomiting

Absent 81 73.64 95 86.36 | 176 | 80.00 | 5.5680 | 0.0180
*

Present 29 26.36 15 13.64 | 44 | 20.00

Total 110 | 100.0 110 100.0 | 220 | 100.0

*p<0.05

The commonly observed ADRs in our study related to

Pyrazinamide included
Arthralgia (1.82%), Hepatotoxicity (4.55%), Malaise (3.18%), Anorexia (1.36%), and
Nausea/vomiting (20%), as depicted in Table 8.

Table 8: Comparison of test group and control group with presence of ADR status in

Pyrazinamide category

Pyrazinamide Test % Control % Total % Chi- p-value
group group square

Arthralgia

Absent 108 | 98.18 108 98.18 | 216 | 98.18 | 0.0000 | 1.0000

Present 2 1.82 2 1.82 4 1.82

Hepatotoxicity

Absent 104 | 94.55 106 96.36 | 210 | 95.45 | 0.4190 | 0.5170

Present 6 5.45 4 3.64 10 4.55

Malaise

Absent 106 | 96.36 107 97.27 | 213 | 96.82 | 0.1480 | 0.7010

Present 4 3.64 3 2.73 7 3.18

Anorexia

Absent 109 | 99.09 108 98.18 | 217 | 98.64 - 1.0000

Present 1 0.91 2 1.82 3 1.36

Nausea/vomiting

Absent 81 73.64 95 86.36 | 176 | 80.00 | 5.5680 | 0.0180*

Present 29 26.36 15 13.64 | 44 20.00

Total 110 |100.00 | 110 |100.00| 220 | 100.00

*p<0.05

The commonly observed ADRs in our study associated with the Ethambutol were
Ocular side effects (1.36%), Optic neuritis (0.91%), Pruritis (5%), GI disturbance
(68.18%), and Headache (20.45%) as shown in Table 9.
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Table 9: Comparison of test group and control group with presence of ADR status in

Ethambutol category

Ethambutol Test % Control % Total % Chi- p-value
group group square

Ocular side

effects

Absent 109 99.09 108 98.18 217 98.64 - 1.0000

Present 1 0.91 2 1.82 3 1.36

Optic

neuritis

Absent 110 100.00 108 98.18 218 99.09 - 0.4983

Present 0 0.00 2 1.82 2 0.91

Pruritis

Absent 103 93.64 106 96.36 209 95.00 | 0.8610 | 0.3530

Present 7 6.36 4 3.64 11 5.00

Gl

disturbance

Absent 33 30.00 37 33.64 70 31.82 | 0.3350 | 0.5630

Present 77 70.00 73 66.36 150 68.18

Headache

Absent 83 75.45 92 83.64 175 79.55 | 2.2630 | 0.1330

Present 27 24.55 18 16.36 45 20.45

Total 110 100.00 110 100.00 220 100.00

*p<0.05

4.6 Assessment of ADRs severity, causality and preventability by different scales.

We evaluated out the severity of ADRs using the modified Hartwig and Siegal scale.
In our findings, 102 (92.73%) ADRs in the test group and 106 (96.36%) in the control
group were categorized as mild (Level 1 and 2), while 8 (7.27%) in the test and 4

(3.64%) in the control were moderate (Level 3 and 4). There were no ADRs classified

as severe. The severity findings of ADRs by using modified Hartwig and Siegal scale

is shown in Table 10.

Table 10: Severity of ADRs by using Modified Hartwig Siegel scale

Hartwig Siegel Control
SNo | scale Test (n) Control (n) | Test (%) (%)
1| Mild 102 106 92.73 96.36
2 | Moderate 8 4 7.27 3.64
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By using the Naranjo algorithm for causality assessment, 102 (92.73%) ADRs in the
test group and 105 (95.45%) in the control were deemed possible, and 8 (7.27%) in
the test and 5 (4.55%) in the control were probable. There were no definite ADRs
recorded. The causality findings of ADRs by using Naranjo’s scale is shown in Table
11.

Table 11: Causality of ADRs by using Naranjo’s Scale

Control
SNo | Naranjo scale Test (n) Control (n) | Test (%) (%0)
1 | Possible 102 105 92.73 95.45
2 | Probable 8 5 7.27 4.55

Additionally, we used the WHO-UMC scale for causality assessment, we found 98
(89.09%) ADRs in the test group and 99 (90%) in the control were noted as possible,
and 12 (10.91%) in the test and 11 (10%) in the control were probable/likely. There
were no certain/unclassified/unlikely/assessable ADRs recorded. The causality
findings of ADRs by using WHO-UMC scale is shown in Table 12.

Table 12: Causality of ADRs by using WHO-UMC scale

Control
SNo | WHO-UMC scale Test (n) Control (n) | Test (%) | (%)

1 | Possible 98 99 89.09 90

2 | Probable/Likely 12 11 10.91 10

According to the Schumock and Thornton preventability assessment scale, 95
(86.36%) ADRs in the test group and 102 (92.73%) in the control group were
classified as definitely preventable, with 15 (13.64%) in the test and 8 (7.27%) in the
control categorized as probably preventable. None of the ADRs were classified as not
preventable. The Preventability of ADRs by using Modified Schumock and Thornton

Scale is shown in table 13.
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Table 13: Preventability of ADRs by using Modified Schumock and Thornton Scale

Schumock and Thorton Control Control
Sno scale Test(n) | (n) Test (%) | (%)
1 | Definitely Preventable 95 102 86.36 92.73
2 | Probably Preventable 15 8 13.64 7.27

4.7 Assessment and evaluation of medication adherence of TB patients using
MAATT questionnaire.

Ensuring patient adherence to their prescribed treatment regimen is a vital
responsibility of clinical pharmacists by keeping records and offering guidance on
medication usage and dosage. Medication adherence is particularly critical in
infectious diseases such as TB, where discontinuation of medication can result in the
development of MDR-TB. In our study, we employed a self-validated questionnaire
known as the Medication Adherence Assessment for Tuberculosis Treatment
(MAATT) scale, proven to be the most reliable method for assessing medication

adherence among TB patients.

We conducted a comparison of the Baseline (1% month), Follow-up 1 (3rd
month), and Follow-up 2 (6th-month) time points of the MAATT scale using both
independent T-tests between the groups and dependent T-tests within the groups. Our
analysis revealed that the mean scores of MAATT for all time points were subjected
to an independent t-test to determine the significance of the data and understand
variations. The overall mean medication adherence score of patients increased
progressively from the baseline of the 1st month (4.57 + 0.63) to (6.16 + 1.11) at
Follow-up 1 (3rd month) and (7.33 = 0.94) at Follow-up 2 (6th month) among
patients in the control group, indicating an enhancement in medication adherence
among those receiving usual clinical care. Conversely, the overall mean medication
adherence score of patients increased from the baseline of the 1st month (4.55 + 0.70)
to (6.77 = 0.90) at Follow-up 1 (3rd month) and (7.85 £ 0.45) at Follow-up 2 (6th
month) among patients in the test group who received intervention under clinical
pharmacist supervision. Moreover, a significant increase in mean scores was observed

in the test group compared to the control group. The most notable effect on adherence
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was observed between the baseline of the 1st month and the 6th month, as indicated

by the t-values. The differences in medication adherence scores between the time

points were found to be statistically significant (p=0.0001) as shown in table 14 and

figure 11.

Table 14: Comparison of control group and test group with MAATT at different

treatment times by independent t test

Times Control group Test group t-value | p-value
Mean Std.Dev. Mean Std.Dev.
Baseline 4.57 0.63 4.55 0.70 0.3045 0.7610
Follow-up 1 6.16 1.11 6.77 0.90 -4.4725 | 0.0001*
Follow-up 2 7.33 0.94 7.85 0.45 -5.2103 | 0.0001*
*p<0.05

Fig. 11: Graph showing the comparison of control group and test group with MAATT

at different treatment times by independent t test
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We observed that the mean difference scores of MAATT within
the groups for all time points were analyzed using dependent T-tests to establish the
significance of the data and understand variation. The overall mean difference scores
of patients increased from the baseline of the 1st month to follow-up 1 of the 3rd
month (-1.59 + 1.27), with a percentage change of -34.79. From the baseline of the
1st month to follow-up 2 of the 6th month, the overall mean difference scores
increased (-2.75 = 1.09), with a percentage change of -60.24. Additionally, from
follow-up 1 of the 3rd month to follow-up 2 of the 6th month, the overall mean
difference scores increased (-1.16 + 1.14), with a percentage change of -18.88. These
findings indicates an increase in medication adherence from the baseline of 1t month
to follow-up 2 of the 6 month among the control group patients who received usual
clinical care. Similarly, in the test group, the overall mean difference scores of
patients increased from the baseline of the 1st month to follow-up 1 of the 3rd month
(-2.23 £ 0.99), with a percentage change of -49. From the baseline of the 1st month to
Follow-up 2 of the 6th month, the overall mean difference scores increased (-3.30 =
0.84), with a percentage change of -72.60. Moreover, from follow-up 1 of the 3rd
month to follow-up 2 of the 6th month, the overall mean difference scores increased
(-1.07 = 0.89), with a percentage change of -15.84. These findings indicates an
increase in medication adherence from the baseline of 1% month to follow-up 2 of the
6" month among the test group patients who received pharmaceutical care under the
clinical pharmacist. The maximum effect on adherence was noted for the period
between the 1st month and the 6th month, as indicated by the t-values. The difference
in medication adherence scores between the time points was statistically significant
(p=0.0001) as shown in table 15 and figurel2.
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Table 15: Comparison of different treatment times with MAATT in control group

and test group by dependent t test

Groups | Times Mean | SD | Mean | SD | % of | t-value | p-value
Diff. | Diff | change
Control | Baseline 457 | 0.63
group “Follow-up1 | 6.16 | 1.11 | -1.59 |1.27 | -34.79 |-13.1839 | 0.0001*
Baseline 457 | 0.63
Follow-up2 | 7.33 | 094 | -2.75 [1.09| -60.24 | -26.6209 | 0.0001*
Follow-up1 | 6.16 | 1.11
Follow-up2 | 7.33 | 094 | -1.16 |1.14| -18.88 |-10.7284 | 0.0001*
Test Baseline 455 | 0.70
9roup - Mhollow-up 1 | 6.77 | 0.90 | -2.23 | 0.99 | -49.00 | -23.5422 | 0.0001*
Baseline 455 | 0.70
Follow-up2 | 7.85 | 0.45 | -3.30 |0.84| -72.60 |-41.1525 | 0.0001*
Follow-up 1 | 6.77 | 0.90
Follow-up2 | 7.85 | 0.45 | -1.07 [0.89 | -15.84 |-12.7094 | 0.0001*
*p<0.05

Fig. 12: Graph showing the comparison of different treatment times with MAATT in
control group and test group
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4.8 Assessment and evaluation of knowledge, attitude and perception among the

tuberculosis patients

Regarding health seeking behaviour we assessed that about 97.27% of the patients in
both test and control group patients that they usually go to private clinic whenever
they feel sick or to treat a general health problem and only 2.73% patients of both
groups prefer for government clinic or hospital. About 84.55% in both groups at once
in a month generally seek health care at a clinic or hospital, 14.55% in both groups
the patients seeks at least twice a year or more to the healthcare clinic or hospital
followed by only 0.91% patients in both groups seeks once per year to the healthcare
clinic or hospital. The comparison of both control and test groups with Health-

seeking behaviour of TB patients was mentioned at table 16.

Table 16: Comparison of control group and test group with Health-seeking behaviour
of TB patients

Health-seeking behaviour Control | % Test % | Total %
group group

Where do you usually go if

you are sick, or to treat a

general health problem?

Private clinic 107 | 97.27 107 97.27 | 214 | 97.27

Government clinic or hospital 3 2.73 3 2.73 6 2.73

How often do you generally

seek health care at a clinic or

hospital?

Once in a month 93 84.55 93 8455 | 186 | 84.55

Twice a year or more 16 14.55 16 1455 | 32 14.55

Once per year 1 0.91 1 0.91 2 0.91

Total 110 | 100.0 110 100.0 | 220 | 100.0

4.8.1 TB knowledge and awareness:

During the assessment and evaluation of knowledge and awareness regarding
tuberculosis (TB), patients underwent interviews concerning various aspects of the
disease, including its severity, signs and symptoms, modes of transmission,
preventive measures, and its occurrence across different age demographics. The
questionnaire administered in three treatment times i.e., baseline, follow up 1 and

follow up 2. By using the Mann Whitney U-test in each item, both the control and test
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groups initially demonstrated low levels of knowledge and awareness. For Q1, the
control group had a mean rank of 110.6 and the test group had a mean rank of 110.4,
resulting in non-significant differences (U-value = 6043, Z-value = 0.0138, p-value =
0.9890). However, in follow-up 1, the control group exhibited a mean rank of 126.7
and the test group 94.3, with a significant improvement observed (U-value = 4268.0,
Z-value = 3.7739, p-value = 0.0002). This trend continued in follow-up 2, where the
control group's mean rank decreased to 84.0 and the test group's increased to 137.0,
indicating highly significant improvement (U-value = 3135.0, Z-value = -6.1740, p-
value = 0.0001). Similarly, for Q2, the control group initially had a mean rank of 94.8
and the test group 126.2 (U-value = 4323.5, Z-value = -3.6563, p-value = 0.0003),
with significant improvement observed in follow-up 1 (U-value = 5076.0, Z-value =
2.0622, p-value = 0.0392) and highly significant improvement in follow-up 2 (U-
value = 3080.0, Z-value = -6.2905, p-value = 0.0001). The pattern persisted across
Q3, Q4, and Q5, with varying degrees of significance in improvement observed in

follow-up assessments for both groups as shown in table 17.

Table 17: Comparison of control group and test group with responses of patient in
each item of TB knowledge and awareness at different treatment times by using
Mann Whitney U-test

Questions | Treatment | Control Test U-value Z- P-value
times group group value
Mean Mean
rank rank
Q1 Baseline 110.6 110.4 6043.0 0.0138 0.9890
Follow up 1 126.7 94.3 4268.0 3.7739 0.0002*
Follow up 2 84.0 137.0 3135.0 -6.1740 0.0001*
Q2 Baseline 94.8 126.2 4323.5 -3.6563 0.0003*
Follow up 1 119.4 101.6 5076.0 2.0622 0.0392*
Follow up 2 83.5 137.5 3080.0 -6.2905 0.0001*
Q3 Baseline 110.2 110.8 6014.0 -0.0752 0.9401
Follow up 1 159.1 61.9 708.5 11.3142 0.0001*
Follow up 2 104.5 116.5 5390.0 -1.3971 0.1624
Q4 Baseline 93.5 127.5 4180.0 -3.9603 0.0001*
Follow up 1 120.5 100.5 4949.5 2.3302 0.0198*
Follow up 2 86.5 134.5 3410.0 -5.5914 0.0001*
Q5 Baseline 110.1 110.9 6005.0 -0.0943 0.9249
Follow up 1 121.9 99.1 4796.5 2.6543 0.0079*
Follow up 2 57.2 163.8 1915 -12.409 0.0001*
*p<0.05
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In addition, an independent t-test was conducted to assess the levels of knowledge
and awareness at baseline for both the control and test groups. Initially, both groups
exhibited low scores, with the control group averaging 3.35 + 0.92 and the test group
averaging 3.55 £ 1.55. The resulting t-value was -1.1104, suggesting no significant
difference between the groups (p-value = 0.2681). However, during follow-up 1, a
notable divergence emerged. The control group's mean score rose to 5.24 + 0.99,
whereas the test group's mean score was 4.23 + 1.00. This yielded a t-value of 7.5326,
with a highly significant p-value of 0.0001, indicating substantial improvement. This
trend persisted into follow-up 2, where the control group's mean score increased to
7.10 £ 1.10 and the test group's to 9.75 + 0.98. The resulting t-value was -18.9101,
with a p-value of 0.0001, demonstrating highly significant improvement. These
findings are illustrated in the accompanying table 18 and figure 13.

Table 18: Comparison of control group and test group with TB knowledge and
awareness scores at different treatment times by independent t test

Times Control group Test group t-value | p-value
Mean Std.Dev. Mean Std.Dev.
Baseline 3.35 0.92 3.55 1.55 -1.1104 0.2681
Follow-up 1 5.24 0.99 4.23 1.00 7.5326 | 0.0001*
Follow-up 2 7.10 1.10 9.75 0.98 -18.9101 | 0.0001*
*p<0.05

Fig. 13: Graph showing the comparison of control group and test group with TB
knowledge and awareness scores at different treatment times by independent t test
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4.8.2 TB attitude and Stigma:

During the assessment and evaluation of attitudes and stigma surrounding TB,
patients were interviewed regarding several aspects including adherence to ATT
therapy, reporting of side effects, the decision to continue anti-TB treatment in the
event of side effects, disclosure of their condition to family members, and
continuation of anti-TB treatment upon reduction of signs and symptoms. By using
the Mann Whitney U-test, we analysed the levels of attitude and stigma among both
the control and test groups at baseline and during follow-up assessments. Initially,
both groups demonstrated low levels of attitude and stigma, with no significant
differences observed in their mean ranks for Q1 to Q5 (U-value = 6050, Z-value =
0.0011, p-value = 0.9992). However, significant improvements were evident during
follow-up assessments. In follow-up 1, there was a slight decrease in the control
group's mean rank to 110.4 and a slight increase in the test group's mean rank to
110.6, though the differences were not significant (U-value = 6040.0, Z-value = -
0.0201, p-value = 0.9839). Notably, in follow-up 2, both groups exhibited highly
significant improvements. For instance, in Q2, the control group's mean rank
decreased to 57.5 and the test group's increased to 163.5, indicating significant
enhancement (U-value = 216.0, Z-value = -12.3575, p-value = 0.0001). This pattern
persisted across all the questions (Q1 to Q5), with both groups demonstrating highly
significant improvements in attitude and stigma levels during follow-up assessments

as shown in Table 19.

Table 19: Comparison of control group and test group with responses of patient in
each item of TB attitude and stigma at different treatment times by using Mann
Whitney U-test.

Questions | Treatment Control Test U-value | Z-value | P-value
times group group
Mean Mean
rank rank
Q1 Baseline 110.5 1105 6050.0 0.0011 0.9992
Follow up 1 110.4 110.6 6040.0 -0.0201 0.9839
Follow up 2 81.1 139.9 2815.0 -6.8519 0.0001*
Q2 Baseline 110.5 1105 6050.0 0.0011 0.9992
Follow up 1 81.2 139.8 2828.0 -6.8243 0.0001*
Follow up 2 57.5 163.5 216.0 -12.3575 | 0.0001*
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Q3 Baseline 1105 1105 | 6050.0 | 0.0011 | 0.9992
Follow up 1 90.0 131.0 | 3799.0 | -4.7674 | 0.0001*
Follow up 2 50.4 161.6 4260 | -11.9127 | 0.0001%
Q4 Baseline 1105 1105 | 6050.0 | 0.0011 | 0.9992
Follow up 1 92.4 1286 | 40500 | -4.2166 | 0.0001%
Follow up 2 777 1433 | 24420 | -7.6420 | 0.0001%
Q5 Baseline 1105 1105 | 6050.0 | 0.0011 | 0.9992
Follow up 1 8.4 1316 | 3731.0 | -49114 | 0.0001*
Follow up 2 645 156.5 9935 | -10.7105 | 0.0001*

*p<0.05

In addition, by using independent t-test, both the control and test groups initially
displayed low levels of attitude and stigma. At baseline, the mean scores for both
groups were identical, with the control group averaging 2.72 + 1.44 and the test group
averaging 2.72 = 1.44, resulting in a t-value of 0.0 and a non-significant p-value of
1.0, indicating no significant difference between the groups. However, during follow-
up 1, substantial improvements were observed. The mean score for the control group
increased to 7.73 + 1.31, while for the test group, it rose to 9.40 + 1.10, resulting in a
t-value of -10.2356 and a highly significant p-value of 0.0001. Moreover, in follow-
up 2, these improvements continued. The control group's mean score further
increased to 12.73 £ 1.31, while the test group's mean score significantly rose to
18.22 + 1.07, resulting in a remarkable t-value of -34.0073 and a highly significant p-
value of 0.0001. These findings are illustrated in the accompanying table 20 and
figure 14.

Table 20: Comparison of control group and test group with TB attitude and stigma

scores at different treatment times by independent t test

Times Control group Test group t-value p-value
Mean Std.Dev. Mean Std.Dev.
Baseline 2.72 1.44 2.72 1.44 0.0000 1.0000
Follow-up 1 7.73 1.31 9.40 1.10 -10.2356 | 0.0001*
Follow-up 2 12.73 1.31 18.22 1.07 -34.0073 | 0.0001*
*p<0.05
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Fig. 14: Graph showing the comparison of control group and test group with TB
attitude and stigma scores at different treatment times
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4.8.3 Perception on TB:

During the assessment and evaluation of perceptions towards TB, patients were
interviewed regarding various aspects including the possibility of cure, expenses
related to treatment and diagnosis, mental well-being, and willingness to share TB-
related issues and information. By using the Mann Whitney U-test, both the control
and test groups initially exhibited low levels of attitude and stigma. At baseline, there
were no significant differences between the groups for all questions (Q1 to Q5), as
evidenced by similar mean ranks and non-significant p-values. However, significant
improvements were observed during follow-up assessments. For example, in follow-
up 1, there was a substantial increase in attitude and stigma scores for both groups,
with highly significant differences evident in mean ranks and p-values across all
questions. Similarly, in follow-up 2, further enhancements were noted in both groups.
Despite some variations in mean ranks, highly significant improvements were still
evident across all questions, indicating a sustained positive trend in attitude and
stigma levels for both the control and test groups. These findings are illustrated in the
following table 21.
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Table 21: Comparison of control group and test group with responses of patient in
each item of Perception on TB at different treatment times by using Mann Whitney

U-test.

Questions | Treatment Control Testgroup | U-value | Z-value | P-value

times group
Mean rank | Mean rank

Q1 Baseline 110.5 110.5 6050.0 0.0011 0.9992
Follow up 1 131.2 89.8 3772.5 4.8235 | 0.0001*
Follow up 2 101.0 120.0 5003.0 -2.2169 | 0.0266*

Q2 Baseline 110.5 110.5 6050.0 0.0011 0.9992
Follow up 1 138.5 82.5 2970.0 6.5235 | 0.0001*
Follow up 2 91.0 130.0 3905.0 -4.5428 | 0.0001*

Q3 Baseline 110.5 110.5 6050.0 0.0011 0.9992
Follow up 1 103.5 1175 5280.0 -1.6301 0.1031
Follow up 2 84.0 137.0 3135.0 -6.1740 | 0.0001*

Q4 Baseline 114.9 106.1 5564.0 1.0285 0.3037
Follow up 1 97.0 124.0 4562.0 -3.1511 | 0.0016*
Follow up 2 110.5 130.5 3050.0 -5.7535 | 0.0001*

Q5 Baseline 110.5 110.5 6050.0 0.0011 0.9992
Follow up 1 81.5 139.5 2860.0 -6.7565 | 0.0001*
Follow up 2 91.0 130.0 3905.0 -4.5428 | 0.0001*

*p<0.05

In addition, by using the independent t-test, both the control and test groups initially
exhibited low perception towards TB at baseline, with mean scores of 2.80 + 1.43 for
both groups and a non-significant t-value of 0.0 and p-value of 1.0. However,
significant improvements were observed during follow-up assessments. In the first
follow-up, the control group's mean perception score increased to 3.24 + 1.45, while
the test group's mean score decreased to 2.39 + 1.82, resulting in a t-value of 3.8176
and a highly significant p-value of 0.0001. Furthermore, in the second follow-up,
substantial enhancements were noted in both groups. The control group's mean
perception score rose to 8.07 + 1.39, and the test group's mean score increased to 9.85
+ 0.76, resulting in a remarkable t-value of -11.7635 and a highly significant p-value
of 0.0001, indicating significant improvement. These findings are illustrated in the

accompanying Table 22 and figure 15.
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Table 22: Comparison of control group and test group with TB Perception scores at
different treatment times by independent t test

Times Control group Test group t-value | p-value
Mean Std.Dev. Mean Std.Dev.
Baseline 2.80 1.43 2.80 1.43 0.0000 1.0000
Follow-up 1 3.24 1.45 2.39 1.82 3.8176 | 0.0001*
Follow-up 2 8.07 1.39 9.85 0.76 -11.7635 | 0.0001*
*p<0.05

Fig 15: Graph showing the comparison of control group and test group with TB
Perception scores at different treatment times.
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4.9 Comparison of 1st month, 3" month and 6"-month time points with SF-36
and its component scores by independent t-test.

The mean of the scores was calculated for both the overall questionnaire and
its individual categories, assessing nine parameters related to physical, emotional, and
social well-being. Differences were evaluated using independent t-tests. Data were
collected at three distinct time points for both the control and test groups: Baseline
(1st month), Follow-up 1 (3rd month), and at the end Follow-up 2 (6 month).

The overall HRQOL mean scores were lower at baseline (1st month) in both
the control group (7.48 + 5.35) and the test group (12.80 £ 6.6). However, after six
months of treatment, there was a notable increase in HRQOL mean scores compared
to the first month, with the control group (70.19 = 10.25) and the test group (96.31 +
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4.39). The comparison of control group and test group with HRQOL at different

treatment times by independent t test was shown in table 23 and figure 16.

Table 23: Comparison of control group and test group with HRQOL at different
treatment times by independent t test

Times Control group Test group t-value p-value
Mean Std.Dev. Mean Std.Dev.
Baseline 7.48 5.35 12.80 6.63 -6.5495 | 0.0001*
Follow-up 1 33.46 8.42 52.20 8.25 -16.6665 | 0.0001*
Follow-up 2 70.19 10.25 96.31 4.39 -24.5791 | 0.0001*
*p<0.05

Fig. 16: Graph showing the comparison of control group and test group with HRQOL

at different treatment times by independent t test
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The mean scores for the nine parameters related to mental, social and physical
wellbeing were improved after Follow up 2 (6 months) of treatment as compared to
1% month. At the baseline of 1% month, almost every parameter in both control and
test groups, there was low QOL. Especially the physical functioning mean scores
were 10.45+20.43 in control and 13.18+22.13 in the test group, energy/fatigue mean
scores were 4.55+11.64 in control and 5.18+22.13 in the test group, emotional well-
being mean scores were 36.00+£12.65 in control and 38.73£12.73 in the test group,
social functioning mean scores were 10.23£12.35 in control and 13.18+15.68 in the
test group and general health mean scores were 6.59+11.41 in control and
15.45+13.72 in the test group. The difference between the mean scores of the two
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data of each parameter of the SF-36 questionnaire was statistically significant as
indicated by the p-value. (0.0001) as show in Table 24. At the end of the study (up to

one year), 46 (92%) of the 50 patients are cured from the tuberculosis and remaining

4 (8%) were lost to follow-up after the completion of six months treatment. The

reduction in scores could be attributed to several other additional factors such as

social isolation and/or side effects of Anti-TB medications that negatively affected

health.

Table 24: Comparison of 1st month, 3 months and 6 months’ time points with SF-36

and its component scores by independent t-test.

Parameters Times Control group Test group t-value p-value
Mean Std. Mean | Std.
Dev. Dev.
Physical Baseline 1045 | 20.43 | 13.18 | 22.13 | -0.9498 | 0.3433
functioning Follow-up 1 | 47.27 | 13.27 | 55.45 | 18.36 | -3.7889 | 0.0002*
Follow-up 2 | 72.27 | 24.96 | 98.18 | 9.40 | -10.1864 | 0.0001*
Role Baseline 545 | 22.81 | 1545 | 36.31 | -2.4457 | 0.0153
limitations due oo up 1 | 20.91 | 40.85 | 61.82 | 48.81 | 6.7413 | 0.0001*
to physical
health Follow-up 2 | 4545 | 50.02 | 96.36 | 18.81 | -9.9916 | 0.0001*
Role Baseline 182 | 1342 | 7.27 | 26.09 | -1.9500 | 0.0525
limitations due  "Follow-up 1 | 10.91 | 31.32 | 47.27 | 50.15 | -6.4500 | 0.0001*
L"rgﬁggg”a' Follow-up 2 | 38.18 | 48.81 | 9545 | 20.93 | -11.3118 | 0.0001*
Role Baseline 182 | 1342 | 7.27 | 26.09 | -1.9500 | 0.0525
limitations due  "Follow-up 1 | 10.91 | 31.32 | 47.27 | 50.15 | -6.4500 | 0.0001*
L?gg?::;g”a' Follow-up 2 | 38.18 | 48.81 | 9545 | 20.93 | -11.3118 | 0.0001*
Energy/fatigue | Baseline 4.55 11.64 | 5.18 | 12.73 | -2.0740 0.0158
Follow-up1 | 81.82 | 11.35 | 94.91 | 8.75 | -9.5807 | 0.0001*
Follow-up 2 | 27.64 | 11.16 | 37.09 | 14.03 | -5.5294 | 0.0001*
Emotional Baseline 36.00 | 12.65 | 38.73 | 13.35 | -1.5554 0.1213
well-being Follow-up1 | 85.09 | 10.98 | 96.91 | 7.26 | -9.4135 | 0.0001*
Follow-up 2 | 44.36 | 11.29 | 51.82 | 10.94 | -4.9730 | 0.0001*
Social Baseline 10.23 | 12.35 | 16.36 | 15.68 | -3.2248 0.0015
functioning Follow-up 1 | 4545 | 13.62 | 62.95 | 1255 | -9.9096 | 0.0001*
Follow-up 2 | 79.77 | 13.75 | 97.05 | 8.11 | -11.3468 | 0.0001*
Pain Baseline 10.18 | 11.41 | 1545 | 13.72 | -3.0984 | 0.0022
Follow-up1 | 31.27 | 1421 | 44.18 | 14.36 | -6.7009 0.0001*
Follow-up2 | 79.09 | 14.93 | 9545 | 8.42 | -10.0108 | 0.0001*
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General health | Baseline 6.59 11.07 | 12,50 | 12.56 | -3.7029 0.0003

Follow-up1 | 3591 | 12.46 | 4455 | 10.37 | -5.5883 0.0001*

Follow-up2 | 77.27 | 1497 | 96.82 | 8.37 11.9514 | 0.0001*

Health change | Baseline 1.36 15.70 6.82 | 11.19 | -4.5565 0.0025

Follow-up 1 | 2455 | 12.20 | 49.55 | 11.22 | -15.8168 | 0.0001*

Follow-up2 | 72.73 | 19.02 | 95.68 | 9.49 | -11.3253 | 0.0001*

*p<0.05

4.10 Assessment of patient’s satisfaction on overall health care professionals
using [functional assessment of chronic illness therapy - treatment satisfaction -
general (FACIT TS G)] method.

FACIT — treatment satisfaction general guestionnaire was used to determine
the overall impression of TB patients towards health care professionals and tertiary
care over a period of six months. This questionnaire includes eight elements. The first
two elements are rated on a five-point scale ranging from "a lot worse"” (0) to "a lot
better" (4); the next three items use a four-point scale from "No, not at all" (0) to
"Yes, completely” (3); the following two items are evaluated using a three-point scale
from "No" (0) to "Yes" (2); and the final item is assessed on a five-point scale from
"poor" (0) to "excellent” (4). The mean scores from these elements were analyzed
using a Mann-Whitney U test to determine the impact of the training provided on how

patients were approached by healthcare providers.

Patients reported satisfaction across most elements of the FACIT scale, except
for TS3 and TS7. TS3, which assesses the physician's evaluation of the treatment's
effects, showed no significant difference with a p-value of 0.7451. TS7, regarding the
likelihood of choosing the same treatment again, also showed no significant
difference, with a p-value of 0.9081. For the other elements, there was a notable
improvement in how healthcare professionals interacted with patients and treated
from TB. The improvement calculated was statistically significant as indicated by the
p-value of 0.0001 (p<0.001). The results obtained from the FACIT TS G scale have
been tabulated in Table 25.
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Table 25: Comparison of control group and test group with response of each item of
FACIT TS G by Mann-Whitney U test

Items Control group Test group U- Z-value | P-value
value
Mean | SD | Mean | Mean SD Mean
rank rank
TS1 2.8 0.7 81.7 3.5 0.6 139.3 | 2886.0 | -6.7015 | 0.0001*
TS2 2.4 0.6 74.9 3.3 0.7 146.1 | 21325 | -8.2977 | 0.0001*
TS3 1.8 0.7 | 1119 15 0.8 109.1 | 5896.0 | 0.3252 | 0.7451
TS4 1.3 0.5 90.5 1.7 0.6 130.5 | 3852.0 | -4.6551 | 0.0001*
TS5 1.9 0.6 83.6 2.5 0.5 137.4 | 3096.0 | -6.2566 | 0.0001*
TS6 1.4 0.5 82.0 1.9 0.3 139.0 | 2915.0 | -6.6400 | 0.0001*
TS7 1.9 0.8 | 110.0 1.9 0.7 111.0 | 5995.0 | -0.1155 | 0.9081
TS8 2.0 0.9 65.0 3.6 0.5 156.0 | 1045.0 | -10.6014 | 0.0001*
*p<0.05

We have also assessed FACIT TS G mean scores between control group and test
group with independent t test as shown in Table 25. We found mean score in test
group (20.23 £ 1.74) compared to control group (15.49 + 1.74) with t value obtained
(-21.9002) and improvement was shown statistically significance difference with P
value 0.0001 (p<0.0001).

Table 26: Comparison of control group and test group with FACIT TS G scores by
independent t test

Groups Mean SD SE t-value P-value
Control group 15.49 1.74 0.17 -21.9002 0.0001*
Test group 20.23 1.46 0.14

*p<0.05

4.11 Assessment of patient’s satisfaction with clinical pharmacist using

(functional assessment of chronic illness therapy (FACIT-SWiP) method.

FACIT — Satisfaction with Pharmacist (Version 4) questionnaire was used to
determine the overall impression of test group TB patients towards clinical
pharmacist. The seven elements on the Pharmacist Satisfaction (SWiP) scale were
graded on a Likert scale of five points (0 = not at all to 4 = very much) at 1% month,
3" month and 6™ month of training. The mean of the scores obtained therein was
analyzed by a dependent t-test to understand the effect of the training imparted in this

study on patient approach.
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Results of scores obtained from the FACIT scale have been tabulating in
Table 26. The effect was more pronounced in the period between 1% and 6™ month
with the mean being 4.90%+ 2.16 in the 1% month, the difference in mean being
25.98+1.78 at 6™ month (t= -79.0734). Between the 1st and 3rd month, the difference
in mean was calculated to be 15.68+2.79, which is low, as reflected in the t value of -
36.7368. The % effect was also found to be highest between the 1% and 6" months.
The difference in mean scores indicates that there was an overall improvement in the
interaction of clinical pharmacist with the patients among the test group. The
improvement calculated was statistically significant as indicated by the p-value of
0.0001 (p<0.05).

Table 27: Comparison of test group with FACIT-SWIP scores at different time points
by dependent t test

Times Mean | SD | Mean Diff. | SD Diff. %of t-value p-value
change

Baseline 490 | 2.16

Follow-up 1 15.68 | 2.79 -10.78 3.08 -220.04 | -36.7368 | 0.0001*
Baseline 490 | 2.16

Follow-up 2 25.98 | 1.78 -21.08 2.80 -430.24 | -79.0734 | 0.0001*
Follow-up 1 15.68 | 2.79

Follow-up 2 25.98 | 1.78 -10.30 2.74 -65.68 | -39.3594 | 0.0001*
*p<0.05
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4.12 Patient counseling photos
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B. Assessment and evaluation of KAP towards tuberculosis among health care
professionals.

A Knowledge, Attitude, and Practice (KAP) questionnaire, specifically created and
validated for this study, was distributed among healthcare professionals at different
KLE institutions. To accommodate their busy schedules, the questionnaire was
created using Google Forms, and the link was shared with healthcare professionals
via WhatsApp. Additionally, some healthcare professionals were personally
interviewed at their institutions or workplaces. After 6 months of gap, we have
conducted a day training programme for HCPs on world pharmacists’ day with the
help of District Tuberculosis Office of Belagavi and collaborative with Indian
Pharmaceutical Association (IPA) Belagavi branch and some of the HCPs were
conducted on World Tuberculosis Day with the help of PHC Medical officer.

4.13 Sociodemographic details of HCPs

A total of 300 health care professionals from various units of KLE institutions across
the Belagavi city of were enrolled into the study, but only 240 of them agreed to
participate in the study for pre and post-tests. After enrolling them, the HCPs
population of 35.02% (84) were males and 64.98% (156) were female. The age group
of HCPs population were 28.27% (68) in between 15-20 years, 64.98% (156) in
between 21-25 years and 6.75% (16) in >26 years with the mean 21.81 and SD 2.11.
The most working site of the HCPs were belonging to general medicine 56.54%
(134), community medicine 8.44% (21), medical laboratory 15.61% (37), respiratory
medicine 15.61% (39), and followed by clinical research 3.80% (9). In qualification
based, most of the HCPs were Undergraduate qualified 80.17% (191) and followed
by Postgraduate 19.83% (49). The profession wise level of the majority HCPs were
the Physicians 35.02% (86), nurse 27.85% (66), pharmacist 15.61 (37). Medical
laboratory technicians 18.14% (43) and clinical research were about 3.38% (8). The
majority of the HCPs were having were not working yet as they were doing internship
and training yet but some them having working experience of 1-5 years 10.12% (26)
and less than | year were 10.97% (27). The demographics profile of the HCPs

population is characterised in table 28.
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Table 28: Demographic profile of respondents

Demographic profile

No of respondents

Frequency of respondents

(N) (%)
Gender
Male 84 35.02
Female 156 64.98
Age groups
15-20 years 68 28.27
21-25 years 156 64.98
>=26 years 16 6.75
Profession
Clinical research (CRC/CRA) 8 3.38
Medical laboratory technician 43 18.14
Nurse 66 27.85
Pharmacist 37 15.61
Physician 86 35.02
Working site
Clinical research 9 3.80
Community medicine 21 8.44
General medicine 134 56.54
Laboratory 36 15.61
Respiratory medicine 39 15.61
Educational level
Undergraduate 191 80.17
Postgraduate 49 19.83
Working experience
>5 years 27 10.97
1-5 years 26 10.12
<1 year 187 78.90
Total 240 100.00

4.14 Training and awareness program on World Pharmacist Day and World TB

Day.

After the initial survey of 6 months, we invited the HCPs from various areas to attend

the half day training and awareness programs on World Pharmacist Day and similarly

on World TB Day. As per NTEP guidelines and WHO guidelines training module are

focused and assessed Knowledge, Attitude, and Practice for HCPs. Half-day training

programs includes followings:

Page 60




Results

1. Global and Indian scenario of Tuberculosis.

2. Essential comprehension of Tuberculosis and TB drug resistance.
3. Understanding NTEP and DOTS Strategy.

4. Referring TB patients to NTEP.

5. Treatment supporter of NTEP.

6. Follow up of TB Patients.

7. Tuberculosis patient counseling tips.

8. National strategic plan 2017-25 to eradicate TB.

9. WHO end TB strategy by 2035.

10. Evaluating the post-test KAP of HCPs in TB control and care.

4.14.1 The training and awareness program was conducted on World
Pharmacist Day according to our Secondary objective to support the World

Health Organization's objective of TB elimination by 2035.

——— WORLD PHARMACIST'S DAY ————

Theme: “Pharmacy united in action for a healthier world™

Organized by

KLE COLLEGE OF PHARMACY, BELAGAVI
in association with IPA local branch Belagavi ,
DISTRICT TUBERCULOSIS OFFICE
and under the auspices of DISTRICT DRUGS CONTROL DEPARTMENT

On Monday 26" September, 2022

CHIEF GUEST e .‘ PRESIDENT

Mr. DEEPAK GAIKWAD «* Dr. SUNIL .S. JALALPURE
Deputy Drugs Controller o 3 Principal
Government of Karnataka, Belagavi Dist. AL o p KLE College of Pharmacy, Belagavi

KLE Convention Centre, (600 Seater Hall) Belagavi

Date: 26/09/2022 - Time: 10:00 AM Onwards
Contact details: 9490650260

Scan for Registration @
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4.14.2 Inauguration of training

4.14.3 Prof. (Dr.) M S Ganachari, Head, Department of Pharmacy Practice, KLE

College of Pharmacy, overviewed the training program.
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4.14.4 Dr. Anil Korabu District TB officer discussed about various measures

initiated by the Government to eradicate tuberculosis disease.

|\']l

4.14.5 Deepak N Gaikwad, Deputy Drug Controller, Delivered training on Schedule

H and Schedule H1 and documentation process of Anti-TB drugs.
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4.14.6 Being Research scholar delivered the awareness on TB management with

entitled topic “Role of health care professionals in the management of tuberculosis”

SrCulosig (TB)
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4.14.7 Participant’s group photo
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4.14.8 The training and awareness program was conducted on 24" march 2022,
World TB Day with theme of “Invest to end TB: Save lives”.

Inauguration function was done by Chief Guest given by Dr. Aniket, asst professor

& medical officer, Dept of community medicine, J. N. Medical College, Belagavi.

As a research scholar | had delivered a speech on awareness of TB and its medical
management.
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4.15 Knowledge wise response

We have interviewed the knowledge wise ten questions to HCPs regarding to TB

infection and control awareness of TB transmission, TB symptoms. In the pre-test of
Q1, 9 respondents (3.80%) strongly disagreed, 11 (4.64%) disagreed, 6 (2.11%)
neither disagreed nor agreed, 108 (45.15%) agreed, and 106 (44.30%) strongly
agreed. In the post-test, no respondents strongly disagreed or disagreed, 8 (3.38%)
neither disagreed nor agreed, 110 (45.57%) agreed, and 122 (51.05%) strongly

agreed. This pattern continues for each question (Q2-Q10), showing how respondents’

responses shifted from pre-test to post-test. For instance, in question Q6, there's a

notable increase in the number of respondents selecting "Strongly agree" in the post-

test compared to the pre-test, indicating a positive change in their knowledge

following the pharmacist intervention as shown in Table 29.

Table 29: Comparison of pre-test and post-test knowledge wise responses of HCPs.

Knowledge wise response Pre & Post-test
N (%)
SN | Items Category Strongly . Neither Strongly
Disagree Disagree Agree or Agree agree
Disagree

. o1 Pre 9 (3.80) 11 (4.64) 6 (2.11) 108 (45.15) | 106 (44.30)
Post 0 (0) 0 (0) 8(3.38)  |110(45.57) | 122 (51.05)

Q2 Pre 10 (3.38) 4 (1.69) 2(0.42) 129 (54.43) | 95 (40.08)

? Post 0 (0) 0 (0) 21 (34.61) [114(12.30) | 102 (1.53)
Pre 6 (1.69) 13 (5.06) 6(2.53) |126(53.16) | 89 (37.55)

: o Post 0 (0) 0 (0) 22(8.86) [126(52.32) | 92(38.82)
Q4 Pre 4 (1.69) 5 (1.69) 9(3.38)  |150(63.29) | 72 (29.96)

! Post 0 (0) 0 (0) 25(10.13) (140 (59.07) | 75 (30.80)
Pre 8 (2.53) 12 (4.64) 14 (5.06) 156 (65.40) | 53 (22.36)

° o Post 0 (0) 0 (0) 27 (10.55) |154 (64.98) | 59 (24.47)
Q6 Pre 23(8.86) |79(33.33) | 26(9.70) |87(36.29) | 28(11.81)
° Post 0(0) 0(0) 27 (10.97) 9 (3.80) 204 (85.23)
Pre 9 (3.38) 10 (4.22) 9(3.38)  |155(64.98) | 57 (24.05)

! Q7 Post 0 (0) 0 (0) 26 (10.55) |148 (62.45) | 66 (27.00)
Q8 Pre 7 (2.53) 9 (3.80) 37(15.19) |155 (65.40) | 32 (13.08)

° Post 0(0) 0(0) 25(10.13) 177 (74.26) | 36(15.61)
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Pre 5 (2.11) 11 (4.22) | 41(16.46) |147(62.03 | 36 (15.19)
9 Q9

Post 0 (0) 0 (0) 19(6.75)  |177 (74.68) | 44 (18.57)

Pre 6 (2.53) 10 (3.80) 9(3.38)  |141(59.07) | 74 (31.22)
10 | Q0

Post 0 (0) 0 (0) 19 (7.59)  |142 (59.92) | 79 (32.49)

4.16 Attitude wise response

Similarly, we have interviewed the attitude wise ten questions to HCPs regarding to
prevention of TB transmission, screening, TB care, testing sputum examination,
periodic education for HCPs. In the pre-test Q11, 4 respondents (1.69%) strongly
disagreed, 4 (1.69%) disagreed, 2 (0.84%) neither agreed nor disagreed, 124
(52.32%) agreed, and 103 (43.46%) strongly agreed. In the post-test, no respondents
strongly disagreed or disagreed, 17 (7.17%) neither agreed nor disagreed, 104
(43.88%) agreed, and 116 (48.95%) strongly agreed. This pattern continues for each
question (Q12-Q20), showing how respondents' attitudes shifted from pre-test to post-
test. For instance, in question Q13, there's a significant increase in the number of
respondents selecting "Strongly agree™ in the post-test compared to the pre-test,
indicating a positive change in their attitudes following the pharmacist intervention as

shown in Table 30.

Table 30: Comparison of pre-test and post-test attitude wise responses of HCPs.

Attitude wise response Pre & Post-test
Category N (%)
SN | Items Strongly . Neither Agree Strongly
. Disagree . Agree
Disagree or Disagree agree
Q11 Pre 4 (1.69) 4 (1.69) 3(0.84) 126 (52.32) [103 (43.46)
1
Post 0 (0) 0 (0) 18 (7.17) 106 (43.88) [116 (48.95)
Q12 Pre 6 (2.11) 6 (2.11) 7 (2.53) 149 (62.87) | 72 (30.38)
2
Post 0 (0) 0 (0) 24 (9.70) 121 (50.21) | 95 (40.08)
Pre 13 (5.06) 46 (18.57) 31 (13.08) 117 (49.37) | 33 (13.92)
3 Q13
Post 0 (0) 0 (0) 35 (13.92) 45 (18.57) |160 (67.51)
Q14 Pre 2 (0.84) 17 (6.33) 31 (12.66) 161 (67.93) |29 (12.24)
4
Post 0 (0) 0 (0) 39 (15.61) 169 (70.89) | 32 (13.50)
5 Q15 Pre 5(1.27) 6 (2.11) 10 (4.22) 143 (60.34) | 76 (32.07)
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Post 0 (0) 0 (0) 89(36.71) 136 (56.96) | 15 (6.33)
Q16 Pre 4 (1.69) 12 (5.06) 42 (17.72) 145 (60.34) | 37 (15.19)
’ Post 0(0) 0(0) 50 (21.10)  |168 (70.04) | 22 (8.86)
Pre 3(1.27) 17 (7.17) 49 (20.68) |147 (61.60) | 24 (9.28)
T Post 0(0) 0(0) 33(13.08) |175(73.42) |32 (13.50)
o | s Pre 3(1.27) 9 (3.80) 12(5.06) |166 (68.78) |50 (21.10)
Post 0(0) 0(0) 52(21.94)  |159 (66.67) | 29 (11.39)
Pre 2 (0.84) 7 (2.95) 16 (6.75) 169 (70.46) | 46 (18.99)

9 | Q19
Post 0 (0) 0 (0) 46 (19.41) 171 (70.89) | 23 (9.70)
Pre 3(1.27) 3(1.27) 11(3.80)  |138(58.23) |85 (35.44)

0 | Q0
Post 0 (0) 0 (0) 18(7.17)  |119(50.21) |103 (42.62)

4.17 Practice wise response

Finally, we have interviewed the practice wise five questions to HCPs regarding to
keeping TB patients in isolation rooms, ventilation, mask wear in approaching
patient, nutritional information on treating TB patients. In the pre-test of Q21, 2
respondents (0.84%) strongly disagreed, 22 (9.28%) disagreed, 18 (7.59%) neither
agreed nor disagreed, 137 (57.81%) agreed, and 58 (24.47%) strongly agreed. In the
post-test, no respondents strongly disagreed, 16 (6.75%) neither agreed nor disagreed,
149 (62.87%) agreed, and 72 (30.38%) strongly agreed. This pattern continues for
each question (Q22-Q25), showing how respondents’ practices shifted from pre-test to
post-test. For instance, in question Q23, there's an increase in the number of
respondents selecting "Neither agree nor disagree” in the post-test compared to the
pre-test, indicating a change in their practices following the pharmacist intervention
as shown in Table 31.
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Table 31: Comparison of pre-test and post-test practice wise responses of HCPs.

Practice wise response Pre & Post-test
Categor N (%)
SN | Items gory Strongly . Neither Agree Strongly
. Disagree . Agree
Disagree or Disagree agree
Q21 Pre 2 (0.84) 24 (9.28) 18 (7.59) 138 (57.81) | 58 (24.47)
1
Post 0 (0) 0 (0) 16 (6.75) 152 (62.87) | 72 (30.38)
Q22 Pre 4 (1.69) 15 (5.49) 23(9.28) 158 (66.67) | 40 (16.88)
2
Post 0 (0) 0 (0) 33(13.08) [169 (69.62) | 38 (17.30)
Pre 1(0.42) 7 (2.53) 19 (7.17) 161 (67.93) | 52 (21.94)
3 Q23
Post 0 (0) 0 (0) 64 (26.58) |149 (62.45) | 64 (26.58)
Q24 Pre 2(0.84) 1(0.42) 9(3.38) 124 (51.48) (104 (43.88)
4
Post 0 (0) 0 (0) 25 (9.70) 96 (40.51) |119 (49.79)
Pre 2 (0.84) 6 (2.53) 15 (5.49) 146 (61.60) | 71 (29.54)
5 Q25
Post 0 (0) 0 (0) 26 (10.55) |128 (53.16) | 86 (36.29)

4.18 Comparison of pre-test and post-test knowledge, attitude and practice

scores by Wilcoxon matched pairs test

In our study we compared the pre-test and post-test knowledge, attitude and practice

scores by using Wilcoxon matched pairs test, we found that knowledge variable mean

and standard difference was -8.21, 6.95 with percentage of change -23.74, z value

was 12.2946 with significant p value 0.0001. The attitude variable mean and standard

difference was -8.10, 8.65 with percentage of change -23.72, z value was 11.7342

with significant p value 0.0001. The practice variable mean and standard difference

was -4.49, 5.52 with percentage of change -27.04, z value was 9.9941 with significant

p value 0.0001. The results of pre-test and post-test knowledge, attitude and practice

scores by Wilcoxon matched pairs test was show in table 32 and figure 14.
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Table 32: Comparison of pre-test and post-test knowledge, attitude and practice
scores by Wilcoxon matched pairs test

Variable Time Mean SD Mean SD % of Z- p-value
point Diff. Diff. | change | value

Knowledge | Pre-test 3458 | 4.87
Post-test | 42.79 | 4.03 | -8.21 6.95 -23.74 | 12.294 | 0.0001*

Attitude Pre-test 34.16 6.60
Post-test | 42.26 | 3.83 -8.10 8.65 -23.72 | 11.734 | 0.0001*

Practice Pre-test 16.60 4.00
Post-test | 21.09 2.36 -4.49 5.52 -27.04 | 9.9941 | 0.0001*

*p<0.05

Fig. 17: Comparison of pre-test and post-test knowledge, attitude and practice scores

270 40 A
. T 2.0
—_————

45.00 - 4

© 30.00 |
= 25,00 | 21.09
= 20.00 | 16.60
15.00 |
10.00 |
5.00 |

0.00 + == am =
Knowledge Attitude Practice

O Pretest O Posttest

4.19 Correlations among pre-test knowledge, pre-test attitude and pre-test

practice scores by Karl Pearson's correlation coefficient.

In our study, we assessed the pre-test relationship between knowledge,
attitude and practice of HCPs towards TB control and management was evaluated by
Karl Pearson’s correlation coefficient to analyze how one variable affects the other.
The results have been given in Table 21. The strongest correlation was observed to be
between scores for attitude and practice (r= 0.8462, t=24.3438, p=0.0001%*), followed

by the moderate positive correlation between scores for “knowledge and attitude”
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(r=0.4628, t=8.0027, p=0.0001*) and the weak positive correlation was found
between “Knowledge and Practice” (r=0.3451, t=5.6366, p=0.0001%).

Table 33: Correlations among pre-test knowledge, pre-test attitude and pre-test
practice scores by Karl Pearson's correlation coefficient

Correlations between r-value t-value p-value

Knowledge and attitude 0.4628 8.0027 0.0001*

Knowledge and Practice 0.3451 5.6366 0.0001*

Attitude and Practice 0.8462 24.3438 0.0001*
*p<0.05

4.20 Correlations among post-test knowledge, post-test attitude and post-test

practice scores by Karl Pearson's correlation coefficient.

Simultaneously we evaluated the post-test relationship between knowledge,
attitude and practice of HCPs towards TB control and management” by Karl
Pearson’s correlation coefficient to analyze how one variable affects the other. The
results have been given in Table 21. The strongest positive correlation was observed
to be between scores for “knowledge and attitude” (r= 0.7969, t=20.2192,
p=0.0001%*), followed by between scores for “attitude and practice” (r=0.7185,
t=15.8363, p=0.0001*) and the moderate positive correlation was found between
“Knowledge and Practice” (r=0.6765, t=14.0805, p=0.0001%*).

In both pre-test and post-test cases, since the p-values were <0.05, statistical
significance was strong and this could be due to the good sample size of the study
(n=220).

Table 34: Correlations among post-test knowledge, post-test attitude and post-test
practice scores by Karl Pearson's correlation coefficient

Correlations between r-value t-value p-value
Knowledge and attitude 0.7969 20.2192 0.0001*
Knowledge and Practice 0.6765 14.0805 0.0001*
Attitude and Practice 0.7185 15.8363 0.0001*
*p<0.05
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5. DISCUSSION

A. Impact of clinical pharmacist on improving medication compliance among

tuberculosis patients.
5.1 Clinical pharmacist led pharmaceutical care intervention among TB patients

This study aimed to assess and evaluate the compliance of medication related
problems, impact of treatment compliance issues that affected on the quality of life,
making comprehension of anti-TB drugs therapy and improving the medication
adherence during the course of six months of TB treatment. There were several studies
have been conducted across various countries in past decade that evaluated and assessed
the level of adherence to WHO guidelines for treating TB patients with anti TB drugs
by medical practitioners and others health care professionals, in which pharmacists’
involvement were found to be less in the management of TB. Consequently, this study
was structured to illuminate pharmacists' overall outlook on delivering pharmaceutical
care services for TB control. Through the literature review, it became apparent that
pharmacists were the main point of contact for various patient groups, including those

with tuberculosis.

In the current scenario, clinical pharmacists are emerging as most accessible
primary healthcare providers worldwide, and they are becoming the part of integral
healthcare professionals in India. Despite the inclusion of pharmacists in the Public-
Private Partnership program under the NTEP in India, their awareness and training
provided by the central TB centre for roles such as DOTSs provider, drug safety &
effectiveness detection, and counsellor were found insufficient.** The NTEP program
offers effective methods for establishing the connection between disease transmission
and infection to initiate TB prophylaxis. Assessments of training and educational efforts
conducted by pharmacists in nations dealing with significant TB burdens indicate that
significance of understanding the TB can alter the approach of high-risk groups towards
TB prevention.*®

5.2 Determining the risk factors among TB patients

This study was undertaken with the main objective of evaluating and engaging
the TB patients in the management of TB and also to understand their relevance in

completing the anti-TB drugs within the given duration of time period under
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pharmaceutical care given by the clinical pharmacist. Of 220 participants were
involved in this study, it was observed that the majority of them were males, consisting
of 53.64% in the test group and 55.45% in the control group, while females were about
46.36% and 44.55% in the respective groups (Table 2). These similar findings have
been noticed in various other studies, suggesting a greater risk to infection among males

compared to females. 464749

The study predominantly had the adults aged between 26-35 years, half of
from rural setup, and were married (Table 2), who exhibited a higher susceptibility to
infection compared to both the elderly and children, aligning with findings from
previous other studies. 484° Additionally, our study unveiled a significant prevalence of
TB among patients who use smokeless tobacco or are smokers (Table 3), reflecting the
finding from a study conducted by Fei et al., which highlighted the association between
TB and smoking habits, including smokeless tobacco.*” Moreover, our study revealed
a lower number of patients without comorbidities compared to those with comorbid
conditions (Table 3), which contrasts with findings from another study indicating a

higher incidence among patients without comorbidities.*®

As per to the modified Kuppuswamy modified SES scale of 2019 (Table 2),
most of the patients’ belonged to the lower-middle & upper-lower socioeconomic
sections, with monthly incomes ranging from Rs 10,000 to Rs 20,000 and Rs 8,000 to
Rs 14,000, respectively. This places a significant financial burden on families to afford
TB treatment out of pocket. Furthermore, approximately 70% of patients were either
unemployed, daily wage labourers, farmers, or housewives (Table 2). Since many
patients work in the informal sector, often in manual or blue-collar jobs, their likelihood
of contracting TB in the workplace is higher, as indicated by the Kuppuswamy scale of
2019. There have been many reports highlighting a strong relationship between ambient
air pollution and the incidence of TB.% In this regard a clinical pharmacist will play a
vital role in educating TB patients and the general population about various risk factors

and the transmission of the disease.

5.3 Evaluation of anti-TB Drugs related Problems (DRPs) and common Adverse
Drug Reactions (ADRs)

Clinical pharmacists play an indispensable role in ensuring the proper use of

anti-TB medications by identifying and managing various DRPs that occur during the
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treatment. According to PCNE-DRP (V9.1) classification, a DRP is an event or
circumstance associated with drug therapy that could potentially or actually disrupt the
desired health outcomes. Typically, the standard treatment for newly diagnosed TB
patients includes a six-month course of first-line anti-TB medication.>! This prolonged
treatment period, increases the likelihood of encountering DRPs, which can lead to

treatment discontinuation and affect the overall quality of life.

In this present study highlights the importance of interventions led by clinical
pharmacists to effectively address these DRPs. Similar findings to our study have been
observed in other studies, which also emphasize the benefits of timely interventions in
managing DRPs.*2%® Our study specifically investigates DRPs among TB patients at a
NTEP centre in a tertiary care hospital, with follow-ups visits at PHC centres in
community sectors. Most importantly, this study is among the few in India that
systematically examine interventions addressing DRPs in TB patients using the PCNE

classification, and evaluates ADRs associated with TB treatment.

In our study, out of 220 patients,129 cases (58.64%) were observed as
potentially adverse events, followed by 46 cases (20.91%) with unclear
issues/complaints, 42 cases (19.09%) involving untreated symptoms or conditions, and
only 3 cases (1.36%) where the drug treatment effect was suboptimal (Table 4).
However, a study by Tharanon V et al. identified various types of DRPs, including
issues related to drug indications, excessively high or low dosages, drug interactions,

and patient not receiving their medications.>

In our study, the main reasons for DRPs were identified as medication
reconciliation issues (31.36%), excessively long treatment durations (25.91%), and
improper timing or dosing intervals (25.45%) (Table 5). These results were attributed
to the anti-TB drug treatment protocol, which requires patients to undergo at least six
months of therapy and to refill their prescriptions weekly or monthly. Fauna Herawati
et al. also observed a similar pattern, noted that TB patients often struggle with
adherence when they were admitted or transferred to different healthcare facilities,

leading to discontinuation of treatment.>®

In our study, gastrointestinal (GI) disturbances were the most common ADRs
observed with all four anti-TB medications. While in other study highlights the gastritis

as the predominant ADR during anti-TB medication.®® Our study indicated low
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occurrences of hepatotoxicity, peripheral neuritis, flu, skin rashes, and malaise. The
observation of orange/red-coloured urine among all patients was attributed to a
common ADR associated with Rifampicin. A higher frequency of ADRs was noted
during the intensive phase (95.96%) compared to the continuation phase (5.04%),
aligning with findings from other study suggesting a higher incidence of ADRs in the
initial months of TB treatment.> Despite these ADRs, our study found that the overall

therapeutic outcome was not affected.

In the current study, among the reported ADRs, 102 cases (92.73%) in the test
group and 106 cases (96.36%) in the control group were classified as mild (Level 1 and
2) based on the modified Hartwig and Siegal scale. Additionally, 8 cases (7.27%) in the
test group and 4 cases (3.64%) in the control group were categorized as moderate (Level
3 and 4) (Table 10). Generally, mild ADRs do not warrant any alterations in treatment,
while moderate ADRs may require adjustments to the suspected drug dose or
discontinuation of the drug. Regarding causality assessment using the Naranjo
algorithm, the majority of ADRs, 102 cases (92.73%) in the test group and 105 cases
(95.45%) in the control group, were deemed possible. Only 8 cases (7.27%) in the test

group and 5 cases (4.55%) in the control group were classified as probable (Table 11).

Additionally, by using WHO-UMC scale, we found 98 (89.09%) ADRs in the
test group and 99 (90%) in the control were noted as possible, and 12 (10.91%) in the
test and 11 (10%) in the control were probable/likely (Table 12). It's important to note
that the study did not conduct rechallenge tests to confirm the causative agent, and there
were no laboratory investigations to determine drug concentrations in tissues or body
fluids. As a result, no reported ADRs were categorized as definite in this study. We also
checked for preventability of ADRs with Schumock and Thornton preventability
assessment scale, we found that 95 (86.36%) ADRs in the test group and 102 (92.73%)
in the control group were classified as definitely preventable, with 15 (13.64%) in the
test and 8 (7.27%) in the control categorized as probably preventable. None of the

ADRs were classified as not preventable (Table 13).
5.4 Evaluation of Knowledge, Attitude and Perception (KAP) among TB patients

During the requirement of participants in our study, we surveyed the patients
for health seeking behaviour in visiting hospital/clinics and we observed that most of

the patients of about 97.27% in both groups approached the private health facility for
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their tuberculosis symptoms (Table 16). Similar study conducted by Uplekar et al.
found that in the Pune city, 60% of individuals with chest symptoms first approached a
private provider and in another study by the same author, it was found to be 86%.% In
this study 84.55% patients in both groups oftenly visit at least once in month to
clinics/hospital as they have to refill the prescription or consult the physician for any

discomfort or problems that arises during the treatment.

In our study, initial evaluations of TB knowledge and awareness revealed that
only few of the participants understood the severity of TB, the cough as a transmission
route, and the occurrence of TB across different age groups (Table 17,18) (Fig 13).
However, following interventions by clinical pharmacists, there was a marked
improvement in knowledge among the test group patients. In contrast, a study by Sabir
et al. in Rawalpindi found that participants had limited understanding of TB causes and
transmission methods.>® The reason for the large variation may be due to our study
conducted out in both urban and rural areas patients. Meanwhile, a study by Mohamed
et al. in a rural area of Sudan found that only 1.9% of participants were aware of the

causes of TB.5°

In our study, initially at the baseline, more than a quarter of participants
displayed low attitude and significant stigma associated with TB (Table 19, 20) (Fig
14). However, following interventions by clinical pharmacist, there was a notable
improvement in attitudes among those in the test group. This contrasts with findings
from a study by Mweemba et al. in Zambia, where 80% of participants held a positive
attitude towards TB.5! Furthermore, our study found observed that 49.1% of
participants were willing to disclose their TB status to family members and support
isolation measures for infected individuals, indicating ongoing discrimination against
TB patients in our community. While the commitment to continue anti-TB medication
even after symptoms subsided was generally positive, only a few participants reported

experiencing side effects.

In our study, we observed that many participants held a negative perception
regarding the curability of TB and perceived the treatment and diagnostic processes in
India as costly (Table 21, 22) (Fig 15). However, according to the Central TB Division,
between 80-85% of patients complete their treatment successfully, with all diagnostic
and treatment services provided free of charge under the NTEP programme.®? This
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prolong gaps in attitudes and perceptions could be reduced through targeted
interventions and more uniform health service distribution across all areas. Several
studies have demonstrated that TB awareness increases significantly when educational
programs are implemented.®35455 Therefore, we assert the clinical pharmacist had an
important role within NTEP programme by educating and informing TB patients about

their health and disease condition.
5.5 Improving Medication adherence and health related quality of life (HRQoL)

The main outcomes of conducting this study under clinical pharmacist were to
improve medication adherence, enhance satisfaction, and enhancing the quality of life
of patients. In developing countries such as India, adherence to medical regimes has
been estimated to be as low as 40%.%° As in India, most of the TB patients were lost
follow up/discontinue the anti-TB drug treatment due improper guidance, lack of moral
support and financial economic support. In our study, many TB patients were receiving
treatment from private practitioners and exhibited irregular adherence to anti-
tuberculosis therapy (ATT) as they did not consistently follow up with their physicians.
Some of them were referred to PHCs and UHCs in their respective areas, where they
were placed on FDC treatment under the supervision of medical officers. To ensure
compliance and address issues arising during treatment, clinical pharmacist played a
significant in healthcare provision, helping TB patients adhere to and complete their

treatment regimen.

At the initial of 1% month, scores for medical adherence were generally low
for most questionnaire items, particularly related to forgetting medications and other
challenges. The overall p-value was not significant among both groups (Table 14) (Fig
11). However, after six months of clinical pharmacist involvement in providing
pharmaceutical care to the test group, all TB patients in this group achieved 100%
adherence to their medication regimens, showing a significant improvement from the
first month. This indicates that with proper counselling and education awareness,
patients can significantly improve their adherence to recommended medications and
dosages. Meanwhile, the control group, which received usual care, also showed better
adherence but not to the same extent as the test group with pharmacist intervention. In

a study conducted by Kassahun et al., reported that the majority (58%) of patients cited
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forgetfulness, followed by 17.3% mentioning traveling away from home without pills,

as major reasons for non-adherence to TB treatment.®’

Another essential outcome of our study was the improvement in HRQoL, as
many complex factors associated with TB treatment significantly impact patients'
quality of life. To assess HRQoL, we used the Short Form 36 (SF-36) questionnaire,
which evaluates physical, emotional, social, functional, and general health conditions
across 10 domains. The intervention group, which received clinical pharmacist
services, showed a marked improvement in HRQoL over six months of follow-up visits
compared to the usual care group (Table 23, 24) (Fig 16). Similar findings were
reported in previous studies by Mishra et al., Ali et al., and Saleem et al.%8%%7° The
improvement in HRQoL observed in our study can be attributed to patient-centred
pharmaceutical care, which likely helped patients alleviate their symptoms and enhance
their ability to adhere to anti-TB treatment. Our study's results support the argument
that empowering patients through focused, patient-centred care positively impacts
HRQoL. In a study by UK Rangaswamy et al., collaborative intervention between
community and clinical pharmacists significantly improved outcomes in pulmonary TB
patients, enhancing compliance and quality of life through specialized pharmaceutical

care services.’?

By the end of the study (up to one and half year), 220 (88%) of the 250 patients
were cured from the tuberculosis, while the remaining 30 (12%) were lost to follow-up
from baseline to end of the six-month treatment in both groups. Final overall
satisfaction feedback from both groups of patients regarding their interactions with
HCPs, treatment in the hospital and hospital facilities was collected using FACIT TS G
item scores (Table 25, 26). The results indicated satisfaction with all items except for
evaluating drug effects taken by physicians and choosing again TB treatment again,
where patients expressed disagreement. In contrast, satisfaction among the test group
patients (who received pharmacist intervention) was assessed using the FACIT-SWIiP
questionnaire. The service provided by clinical pharmacists received high satisfaction
ratings, as indicated by the negligible difference between the first month and the third
and sixth months of FACIT scores (Table 27). Thus, we successfully delivered
improved outcomes in pulmonary TB patients through the clinical pharmacist's

pharmaceutical care services.
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B. Assessment and evaluation of KAP towards tuberculosis among health care

professionals.

The WHO's recommends that every medical institution should ensure that
graduates possesses the necessary knowledge, skills, and attitudes for managing
tuberculosis in both individual patients and the community. The knowledge, attitude
and practices of healthcare workers are critical for effective tuberculosis infection
control. In pretest of our study, we collected the demographic and responses, we found
the average age of participants was between 21-25 years, similar to the demographic in
Demissiegizaw et al.”? The majority of the participants were female (64.98%), which
aligns with findings from other study but is lower than the 71% reported by Pathak et
al., 2016. Most participants were Physicians 69%, comparable to the 66% recorded by
Pathak et al.”® Additionally, 27.85% were nurses, 18.14% were medical laboratory
technicians, and 15.61% were pharmacists. A significant portion of them were
undergraduates (80.17%), while only 19.83%. were postgraduates. The overall
qualifications of the study population was deemed adequate for healthcare workers
managing TB patients. Most participants (78.90%) had of at least 1year of professional
experience, with 10.97% having >5 years and 10.12% having between 1-5years. (Table
28)

After analysing data from the pretest survey of HCPs, we invited all HCPs to
participate in a training program six months later. The programs, titled "Role of
Healthcare Professionals in the Management of Tuberculosis,” was conducted by the
Department of Pharmacy Practice at KLE College of Pharmacy, in association with the
India Pharmaceutical Association (IPA), Belagavi chapter, and in collaboration with
the District TB Control Centre and the regional office of the Deputy Drugs Controller.
This training aligned with the secondary objective of our study, which was to evaluate
and improve the knowledge, attitudes and practices of HCPs regarding tuberculosis,
emphasizing the importance of TB elimination. The HCPs from various constituent
units of KLE institutions attended the program, which featured sessions led by
distinguished officers from the District Tuberculosis centre and the regional office of
the Deputy Drugs controller. We conducted two programs: one on World Pharmacist
Day at the KLE Convention Centre in Dr. H.B. Rajashekhar Hall, and another on World
Tuberculosis Day at a PHC centre in collaboration with the Department of Community

Medicine.
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The training revealed that, prior to the sessions, healthcare providers had poor
knowledge regarding TB spread, the use of masks, and transmission (Table 29).
However, six months after the training, knowledge scores on TB had improved to over
99% among all participating HCPs. This study highlights the initial knowledge levels
about TB among various HCPs in the region and can inform future training programs.
Similarly, a study by Naidoo et al. in South Africa demonstrated that training programs
significantly enhance HCPs knowledge levels.” It was observed that well-trained HCPs
with university degrees possessed good to excellent knowledge about TB, though they
comprise a small fraction of the workforce in regional healthcare facilities. Almost two-
thirds of the respondents were undergraduates, who had notably lower knowledge
levels. In conclusion, as TB knowledge continues to evolve, it is crucial to provide
updated TB training to all levels of HCPs. Our study emphasizes the importance of
tailored TB training programs focused on HCPs with lower professional degrees to

improve the overall competency of the healthcare staff.

In this study, the attitudes of HCPs towards TB patients are identified as
crucial factors in enhancing patients' health-seeking behaviours, adherence to
prescribed treatment regimens, treatment outcomes, and preventing the development of
drug resistance (Table 30). Initially, our data indicated that while HCPs generally had
positive attitudes towards working with TB patients, some negative attitudes were
observed in the pretest. However, post-training, there was a notable improvement in
their attitudes towards patients. These improvements were mainly related to TB
transmission prevention, screening, TB care, sputum testing, periodic education for
HCPs, and various aspects of TB management and treatment. Despite many HCPs
expressing concern about nosocomial TB transmission, they also believed their
personal risk of acquiring TB from patients was very low. Factors influencing HCPs
attitudes included suboptimal knowledge about TB, its transmission and treatment,
personal experiences, the stigma associated with the disease, and concerns about
infection.” Most respondents recognized the need for better regional TB control and
viewed TB as a significant public health threat. This high level of awareness among
HCPs about the seriousness of TB in their region provides a strong foundation for the

implementation of new TB infection control (TBIC) policies and training programs.
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In this study, about half of the HCPs reported that they would wear a mask
when dealing with a coughing patient and emphasized the importance of isolating TB
patients and ensuring proper ventilation (Table 31). However, due to the unavailability
of appropriate respirators and ventilation systems in most facilities, HCPs were mainly
referring to surgical masks. A study from Uganda revealed that only a third of HCPs
knew that surgical masks do not provide adequate protection against TB transmission.”®
Consequently, our training program not only clarified when mask use is appropriate but
also identified which types of masks are most suitable for patients and attending HCPs.
Due to limited resources in primary healthcare settings, such as dispensaries, this lack
of appropriate protective measures is unsurprising. Additionally, there may be concerns
about stigmatizing patients. Despite the cost-effectiveness and high efficiency of
natural ventilation compared to mechanical ventilation,”” only about two-thirds of the
respondents reported opening doors and windows when dealing with an infectious TB

patient, indicating a general lack of awareness about environmental control measures.

TB is often associated with more severe malnutrition than other chronic
illnesses. An Indian study found that the nutritional status of TB patients was worse
than that of patients with leprosy.”® In our training program, we highlighted the
importance of the Nikshay Poshan Yojana, which provides nutritional support to TB
patients. This initiative offers a monthly financial incentive of Rs 500/- per month to
each notified TB patient undergoing anti-TB treatment, through Direct Benefit
Transfer. In pretest of this study, nonetheless a significant proportion of the HCPs
demonstrated overall adequate knowledge about TB and the National NTEP, with no
notable differences in knowledge, attitude and practices scores among the HCPs was
studied. Despite this, it's important to address the identified knowledge, attitude and
practice gaps regarding at-risk groups, symptoms and examination, and the current TB

epidemiology in India.
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During the training programmes, below were the valuable statements and

commitments shared by the respective dignitaries:

“Deputy drugs controller: We are dedicated to provide the necessary
resources and support to healthcare professionals and pharmacists to ensure
effective management and treatment of TB. By expanding our efforts into rural
areas and facilitating access to essential anti-TB medications, we aim to
strengthen our National Tuberculosis Elimination Program and move closer to a

TB-free future.”

“District tuberculosis officer: We are implementing comprehensive
strategies that include early detection, effective treatment, and continuous
education about TB. Our goal is to enhance collaboration with healthcare

providers, pharmacists, and local organizations to ensure that every patient has
access to the necessary resources and support. Together, we can achieve a TB-free

district and contribute to the national effort to eliminate this disease. ”

“PHC Medical Officer: Our healthcare team is committed to implementing
best practices and innovative approaches to combat TB, providing comprehensive
care to those affected. By working closely with patients, their families, and the
community, we strive to increase awareness, reduce stigma, and ultimately
eliminate TB from our region. Together, we can achieve a future free from

tuberculosis."

“Private practitioners: We are committed to providing high-quality care and
support to our patients. We believe that early diagnosis, effective treatment, and
patient education are essential in the fight against TB. We work closely with public
health authorities and community organizations to ensure that our patients have
access to the resources they need. Together, through coordinated efforts and
continuous education, we can eliminate TB and improve the health and well-being

of our community."

“Pharmacists: Through collaboration with other healthcare professionals.
We are committed to ensuring that every TB patient receives comprehensive care.
We are interested to upgrade the knowledge in other areas also by continuing

)

pharmacy education.’
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From our study we observed that effective TB management of patients requires
a multidisciplinary healthcare team (HCPs) approach, pharmacists playing a crucial
role at various stages of TB control. In the present study, Pharmacists proved the
significance in contributing to TB treatment by identifying various DRPs and
monitoring ADRs. Their involvement is essential for enhancing treatment adherence,
assessing risk factors, managing disease control and prevention, and improving the
safety and efficacy of TB treatment. Therefore, the provision of pharmaceutical care
services in TB management, overseen by pharmacists, is a vital component in

controlling and preventing TB.
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6. SUMMARY

Tuberculosis, a chronic bacterial infection, primarily affecting the lungs but
can also target other body parts. It spreads through the air when an infected person
coughs, sneezes, or spits, releasing bacteria that others can inhale. Symptoms of active
TB include a chronic cough (sometimes with blood), chest pain, fatigue, weight loss,
reduced appetite, fevers, and night sweats. The WHO identifies TB as a major cause of
death from a single infectious agent, noting that it is mostly treatable and preventable.
In 2019, approximately 10 million people developed TB, with 2.9 million cases either
undiagnosed or unreported. Annually, TB causes approximately 1.3 million deaths,
including 167,000 among HIV-positive individuals around the world. In 2016, India
had the highest number of TB cases, with 2.79 million out of a global 10 million. By
2022, the number of diagnosed TB cases rose to 10.6 million, with eight countries

reporting at least 100,000 cases each.

The WHO’s End TB Strategy aims to reduce TB incidence by 90% and deaths
by 95% by 2035. The UN's 2018 declaration set a goal to diagnose and treat 40 million
people with TB by 2022. Achieving these goals requires effective measures to enhance
TB detection and treatment initiation. India played a significant role in the global
reduction of TB notifications during 2020 and 2021, contributing to 60% of the
worldwide decrease. In 2022, TB was the second leading cause of death from a single
infectious agent, after COVID-19. According to the WHOQO's 2023 global TB report,
India reported 2.8 million TB cases and 33,100 TB-related deaths from its 1.4 billion
population in 2022. The incidence rate declined by 16% between 2015 and 2022. Of
the 2.3 million new and relapse TB cases reported, 75% were pulmonary TB, with men

accounting for 58% and women 37%.

India's NTP began in 1962, focusing on BCG vaccination and TB treatment.
After a comprehensive review in 1992, the RNTCP was launched in 1997 and expanded
nationwide by 2006. In 2019, RNTCP was renamed the NTEP. The National Strategic
Plan (NSP) for TB elimination 2017-2025 focuses on four core strategies: "Detect,
Treat, Prevent, and Build." The DOTS strategy includes political and administrative

commitment, case detection via sputum microscopy, standardized chemotherapy,
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ensuring a supply of high-quality drugs, and systematic patient monitoring, all crucial

for successful TB elimination.

Clinical pharmacists play a crucial role in the healthcare team, particularly in
managing TB patients. They improve pharmaceutical care by supporting healthcare
professionals and patients, ensuring effective treatment through a multidisciplinary
approach. Their availability enables them to facilitate interaction and collaboration
between patients and physicians. Clinical pharmacists optimize medication use by
focusing on accurate dosing, monitoring drug efficacy and safety. Working in diverse
healthcare settings, clinical pharmacists apply their expertise in medication and disease
management collaboratively within a multidisciplinary team. This research study will
outline the responsibilities and potential extent of practice of clinical pharmacists in
managing, treating, and improving compliance among TB patients in the NTEP. The

study aims to contribute to the global objective of ending TB by 2035.

A single-blinded RCT study was conducted with two parallel arms: usual
care (Control) and pharmaceutical care intervention (Test). Participants were
randomized using SNOSE and assigned to either group by the clinical pharmacist. The
test group received pharmaceutical care in a separate room at a TB centre, while the
control group received usual care from other healthcare professionals. The clinical
pharmacist, blinded to initial outcomes, served as the primary contact for participants.
ICFs and PIS were provided in English, Kannada, and Marathi. Patients chose their
preferred language for comprehension. Consent was obtained directly from participants
or their LAR. Participants were informed about the study's purpose, benefits, risks,
procedures, confidentiality, randomization process, and their right to withdraw at any
time. Understanding was verified, and any questions were addressed. Participants
signed two copies of the ICF, keeping one and returning the other to the investigator.
They also received a copy of the PIS.

Data was gathered using a structured form, covering socio-demographics,
medical history, social habits, examination findings, and investigation results.
Diagnoses, medications, and study outcomes were recorded for both groups. In control,
Participants received anti-tubercular therapy and management from physicians and
healthcare professionals without pharmacist intervention. Progress was monitored and

assessed at baseline (1st month), 3rd month, and 6th month at various healthcare
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centers, including two PHCs, two UHCs, and KLE Hospital in Belagavi district. In test,
participants received TB treatment and management with additional pharmaceutical
care intervention from a clinical pharmacist in a private setting at the NTEP centre
within a tertiary care hospital. Their progress was monitored and assessed at the same

intervals and locations as the control group.

In this study of 220 participants, the majority were males (53.64% in the test
group, 55.45% in the control group) and adults aged between 26-35 years. About half
were from rural areas, and most were married. A higher number of participants had
comorbid conditions compared to those without, and most belonged to lower-middle
and upper-lower socioeconomic sections. To evaluate the effectiveness of TB treatment
and overall patient outcomes, data was collected and statistically analysed using various
tools, including PCNE DRPs, a self-prepared KAP questionnaire, MAATT, FACIT-
SWiP & TS, and the SF-36 questionnaire. Our study on DRPs among TB patients at an
NTEP centre in a tertiary care hospital, with follow-up visits at PHC centers, involved
220 patients. Among them, 58.64% experienced potentially adverse events, 20.91% had
unclear issues or complaints, and 19.09% had untreated symptoms or conditions.
Suboptimal drug treatment effects were reported in only 1.36% of cases. Major DRPs
included medication reconciliation issues (31.36%), excessively long treatment
durations (25.91%), and improper timing or dosing intervals (25.45%). Gastrointestinal
disturbances were the most common ADRs observed across all anti-TB medications,
with low incidences of other ADRSs such as hepatotoxicity, peripheral neuritis, flu, skin
rashes, and malaise. The observation of orange/red-coloured urine in all patients was

attributed to Rifampicin's common ADR.

In our study on health-seeking behaviour and patient perceptions among TB
patients at an NTEP centre, we found that a significant majority (97.27%) initially
sought care at private health facilities for TB symptoms. About 84.55% of patients
visited clinics or hospitals monthly for prescription refills or consultations. Initially,
there was limited awareness among participants regarding TB severity, transmission
routes like coughing, and its prevalence across age groups. However, interventions by
clinical pharmacists led to noticeable improvements in knowledge and attitudes among
the test group. Initially, over a quarter of participants had stigma and negative

perceptions about TB's curability and the costliness of treatment and diagnostics in
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India, despite these services being free under the NTEP program. Addressing these gaps
through targeted interventions and equitable healthcare distribution could help improve

attitudes and perceptions towards TB management.

In our study focusing on pulmonary TB patients, initial adherence to
medication regimens was low, especially concerning forgetting medications and other
challenges, with no significant difference between groups initially. However, after six
months of clinical pharmacist involvement, the test group achieved 100% adherence, a
marked improvement. Quality of life, assessed via SF-36, showed substantial
enhancements in the intervention group compared to usual care over the same period.
Ultimately, 88% of the 250 patients were cured, while 12% were lost to follow-up.
Satisfaction feedback from both groups highlighted overall positive experiences with
healthcare professionals and hospital facilities, though some concerns were noted about
physician communication regarding drug effects and treatment choices. Conversely, the
test group, benefiting from pharmacist interventions, expressed consistently high
satisfaction with services throughout the study, affirming the positive impact of

pharmaceutical care on TB treatment outcomes.

In other hand, we assessed the knowledge, attitude and practices of HCPs
who are critical for effective tuberculosis infection control. In pretest of our study, we
collected the demographic and responses, we found the average age of participants was
between 21-25 years. The majority of the participants were female (64.98%). Most
participants were Physicians 69%. Additionally, 27.85% were nurses, 18.14% were
medical laboratory technicians, and 15.61% were pharmacists. A significant portion of
them were undergraduates (80.17%), while only 19.83%. were postgraduates. The
overall qualifications of the study population was deemed adequate for healthcare
workers managing TB patients. Most participants (78.90%) had of at least lyear of
professional experience, with 10.97% having >5 years and 10.12% having between 1-

Syears.

After analysing data from the pretest survey of HCPs, initial assessments of
healthcare HCPs regarding TB knowledge showed significant gaps in understanding
TB spread, mask usage, and transmission. Following our training programs conducted
on World Pharmacist Day at KLE Convention Centre and World Tuberculosis Day at a
PHC centre, facilitated by the Department of Pharmacy Practice at KLE College of

Page 87



Summary

Pharmacy, there was a remarkable improvement in TB-related knowledge among
participating HCPs. Our study underscores the critical role of ongoing training
programs in improving HCPs understanding and management of TB within community

healthcare settings.

While well-trained HCPs with university degrees demonstrated strong
knowledge about TB, they constituted a minority in regional healthcare facilities. The
majority of respondents, primarily undergraduates, exhibited lower levels of TB
knowledge. Attitudes among HCPs towards TB patients were identified as pivotal in
influencing health-seeking behaviours, treatment adherence, and overall outcomes,
including preventing drug resistance. Initial assessments revealed mixed attitudes, but
post-training, significant improvements were noted, particularly regarding TB
transmission prevention, screening, care, and treatment management. The study
highlighted challenges such as the use of appropriate masks and ventilation systems,
often limited by resource constraints in primary healthcare settings. Effective training
not only clarified mask usage but also addressed environmental control measures to
mitigate TB transmission risks, despite prevalent concerns about stigmatization and

resource availability.

From our study emphasizes the critical role of pharmacists in
multidisciplinary healthcare teams for effective TB management. Pharmacists are
pivotal in identifying DRPs, monitoring ADRs. and enhancing treatment adherence.
Their involvement contributes significantly to managing disease control, assessing risk
factors, and improving the safety and efficacy of TB treatment. Providing
pharmaceutical care services under pharmacists’ oversight is essential for
comprehensive TB management, highlighting their crucial role in controlling and

preventing TB through integrated healthcare approaches.

Page 88



Conclusion

7. CONCLUSION

This study appears to be one of the first pharmaceutical care interventional
study carried out among TB patients of tertiary care hospital referred to primary health
care sectors and the critical role of clinical pharmacist’s in enhancing the TB care
through targeted interventions. Our findings demonstrate that clinical pharmacist-led
initiatives significantly improve patient outcomes, medication adherence, knowledge,
attitude, perceptions and overall treatment success rates as the association of results
were calculated and found to be statistically significant (P value: 0.0001*). By
providing patient education through PILs, medication management, and direct support
through personal visits and tele-communications, pharmacists can effectively bridge
gaps in TB care, leading to higher cure rates and reduced instances of treatment failure
or relapse. Continued research and investment in pharmacist-driven models are
essential to sustaining and enhancing these positive impacts on TB management. The
patient-centred approach significantly contribute to the effective management of TB,
suggesting that healthcare systems should prioritize and integrate pharmaceutical care
services to improve TB treatment success rates.

The study also highlighted the critical role clinical pharmacist’s play in optimizing TB
treatment through several key contributions:

I. Improved Medication Adherence and HRQoL: Pharmacist-led
interventions, such as patient counseling and education on medication management,
significantly enhanced adherence to TB treatment regimens and increased good quality
of life. This was evident in the higher rates of completed therapy and reduced instances
of missed doses among patients.

ii. Increased Knowledge and Awareness: Training and collaboration with
clinical pharmacist increased healthcare professionals' knowledge and awareness about
TB treatment protocols, updated WHO & NTEP guidelines, national strategy plans, and
side effect management. This multidisciplinary approach led to more informed
decision-making and better patient care.

iii. Reduction in DRPs and ADRs: Pharmacists' expertise in pharmacotherapy
contributed to the early identification and management of DRPs and ADRsS, thereby
minimizing the incidence of drug-related complications and improving patient safety.
(\2 Enhanced Treatment Outcomes: The involvement of clinical pharmacist’s

resulted in improved clinical outcomes for TB patients. This included higher rates of
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sputum conversion indicating quicker reduction in infectiousness and bacterial load,
faster time to cure, and reduced treatment failures, suggesting that pharmacist
interventions effectively support the clinical management of TB.

Overall, the study underscores the value of integrating clinical pharmacists into the TB
treatment team. Their specialized knowledge and skills enhance the quality of care
provided to TB patients, leading to better health outcomes and more efficient healthcare

delivery.

71 LIMITATION OF THE STUDY

The study was confined to a single tertiary care hospital and a limited number
of PHC Centers within the Belagavi region. The study exclusively recruited Pulmonary
Tuberculosis patients. The standard practices of private practitioners in their individual
clinics were not documented in the study. Due to the limited time patients stayed,
interactions with the clinical pharmacist for patient counseling were minimal.
Additionally, TB patients seeking treatment in the private sector faced social stigma.
The training was conducted for only 240 healthcare professionals who were interested
in improving their KAP.

7.2 FUTURE PERSPECTIVES

In future, the study could be extended in many tertiary care district hospitals
and the super specialty hospitals also because a greater number of patients are available
in those areas. The compulsory continuing education and training programs should be
made mandatory to every healthcare practitioner who are working in the field of
tuberculosis to upgrade their knowledge and contribute to eradicating tuberculosis in
India.

We recommend a continuous support and education, addressing potential
barriers to adherence and providing ongoing patient support as pharmacists helps in
sustaining the benefits of initial treatment, leading to a reduction in treatment failures
and relapse rates. We suggest that pharmacist interventions are not only cost-effective
and but also crucial in advising healthcare practitioners and patients about FDC
treatment provided at free of cost under NTEP program, leading to reduced healthcare
costs through better resource utilization, fewer hospitalizations, and improved

treatment adherence and outcomes.
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As there are no ethical issues involved in your proposed research project, the committee
has provided approval for this research project.
You are requested to report to Ethical Committee of the following:

1. Any deviation from or change of the protocol.
2. Any changes in study documents.

) (@,Ldﬂ

(Dr. Sheetal U./fiTarakuni) .C. Kotintot)

Member-Secretary Chairman
Ethical Committee (Human) for Ph. D. Research Ethical Committee (Human) for Ph. D. Research
KAHER, Belagavi. KAHER, Belagavi.

CC to:
e Special Officer to Hon. Vice Chancellor, KAHER, Belagavi

The Registrar, KAHER, Belagavi.
The Director Research Foundation, KAHER, Belagavi.
The Director Academic Affairs, KAHER, Belagavi.
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ANNEXURE - Il - PERMISSION LETTERS

d oer 2 r,*ir‘jv
s, shed dacd il =
KLES Hedcoh dodsegdae deod,

DR PRADHAKAR KORE HOSPITAL et riey, IO - S90 010 STE UL, Somosm
.............. N CRNORINAG Lt A SN )
MEDICAL RESEARCH CFNTRE Flone . 0831-2473777 (18 linew)
NEHEUNAGAR, BELGALM 590 010 r':‘._. "'l‘:"';':":‘n:'.::m S
. Y n "
KARNATARA INDIA 2o B st o an ool
- - . . ) a T v . - X O LR R AT
REFNO: KLESDr PK-HOSPADM-CSGEN .‘|~.‘_‘.f { Date: vy September 2021

To

I'he Principal

KLE College of Pharmacy
Nehru Nagar, Belagavi

Sub: Permission to conduct PhD Dissertation work at KLES Dr Prabhakar Kore
Hospital & MRC, Belagavi

NiF
] Kindly refer 1 vour letter dated (4™ August 2021 on the subject mentioned above to the
undersigned.

B After perusal, the Medical Director & Chief Executive has permitted Dr Bandsru Yeshwanth Raja to
conduct the PhD dissertation work, The topic chosen is entitied *Role of clinical pharmacist to improve
tubercular patient’s compliance referred to NTEP centre attached to o tertiary care hospital, a randomized
controlled study’ under the guidance of Prof{Dr.) M.S.Ganachari, HOD, Dept of Pharmacy Practice, KLE
College of Pharmacy. The study would be entirely conducted at the KLES Dr Prabhakar Kove Hospital &

MRC, Belagavi in the Department of Respiratory Medicine and General Medicine from October 2021 1o

January 2023

3 The hospital will ot have any financial implications for the stody. However, any incidental expenses
occur to be borne by the investigators

- As per the hosptal policy, you are NOT permitted 1o give away any
information/materals/data’statistics of the hospital 10 2 third party, You will not send the information
gathered in the hospital for publication in asy form to any individualiorganization. You cannot maodily, copy,
reproduce, republish, upload, post, transmit oc distribute materials of the hospital’s documents, [f published,
the research outcome should mention the conflict of interest and financial/any reimbursement received by the
beneficiary. The investigator's suitable acknowledgement of the institution about the soerce of research
masterial obtained to be mentioned, which the mstitution will appreciate. We wish you the best of luck in your

research endesvoar

Thanking vou,
Yours faithfully, |
\\\h

Adminiﬂ}lkl(*t‘cakmk)

4+ Medical Director & Chief Executive
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Date: 26082021

Toe

Medical Superintendent

K1.Es Dr. Prabhakar Kore Charitable Hospital
Nehrunagar, Belagavi - 590010

I hrough,

Principal,

KLE College of Pharmacy,
Nehrunagar, Belagavi — SO010

sSub: Apphicanon f pamuission o comnduct Phe 1Y dissertation work an tl gparnment
v meshicn wnd Ceeneralf nmchicmom K| e kan

Belagavi -3%00 10

Respected Sir

With respect 10 the above cited subject, Dr, Bandaru Yeswanth Raja, full time research
scholar of Doctor of Philosophy (Ph. D) in pharmacy, under the guidance of Prof (Dr) M. S

Ganachari, would like o take your permission to conduct Ph. D dissertation work from

October 2021 to January 2023 in the department of Respimtory medicine and General

medicine in KLEs Dr. Prabhakur Kore Hospital & MRC, A copy of ethical approval his been

artached for vour reference. The detail of the project is mentioned below

Title:Role of climcal pharmacist to improve tubercular patient’s compliance referred o

NTEP centre attached to a tertiary care hospital: a randomised controlled study
Kindly permit the same and do the needful

Ihank:ng you,
/

Yours singesely,

Rue:/ch Guide Principal
Prof. (D) M. S. Ganachari X . KLE College of Pharmaocy,
Head of the Department v —— Nehrunagar, Belagavi - 390010
Dept. of Pharmacy Practice
KLE College of Pharmacy, P
Nehrunagar, Belagavi - $90010 KLE Cabege of oy
2 BE_AGAVI- 10
i
CC o HOLY Department of Ke v rtory medicine and Generad medicim N L
Prabkakar More Charitable Hospital. Nehra Nagar, Selagon
A \ \ f
X\ A Y
AN \ Y
R N Ny U\
X L\
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ANNEXURE - 111 - INFORMED CONSENT FORM

(ENGLISH, KANNADA, MARATHI)

Informed consent form (English)

Subject Name: ..., Date of Birth: -.....................
Agel -, Gender: -...................
Please read the following before putting your signature

1) I confirm that, have read and understood/have been explained about the
information in the participant(patient) information sheet concerning this study. My
questions concerning this study have been answered by Dr. B. Yeswanth Raja

2) | understand that my participation is voluntary in the study and | am free to
withdraw at any time, without giving any reason and without my medical
care/legal rights being affected.

3) | understood and permit the above researcher/Ethics committee/regulatory
authorities to look into my health records, both for current study and further
research that may be conducted in relation to it even if i stop taking part in the
study.

4) 1 understand that my identity will be confidential and will not be revealed in any
information related to scientific purpose or published.

5) 1 agree not to restrict the use of any of my information or results that arises from
this study provided, such a use is only for scientific purpose.

6) | have been given a copy of the information sheet and consent form to keep; by
signing this form, | have not given up my legal rights.

7) | agree to take part in the study

Participant’s Name Signature/thumb
impression

Name of the Impartial witness Signature/ thumb impression
Name of the investigator: Dr. B. Yeswanth Raja Signature
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Annexures

Informed consent form Kannada
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Informed consent form (Marathi)
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HAYFRAATE: 3. ). Iudd . FaraT
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ANNEXURE - IV - PATIENT INFORMATION SHEET

(ENGLISH, KANNADA, MARATHI)

Patient Information Sheet (English):

Background:

You/Your relative are being requested to take part in this study of Significance of Clinical
Pharmacy Services in the Management of pulmonary tuberculosis patients. Please take your
time to read this document and make your decision. You may choose to discuss this study with
your friends, family, family doctor and your study doctor. Make sure that all your questions are
answered before agreeing to take part in this study. If you decide to take part in this study, |
need your co-operation.

Why is this study being done?

The study is being done to evaluate the role of clinical pharmacy services in improving
medication adherence, lifestyle modifications, quality of life, knowledge, attitude and practices

on tuberculosis treatment regimen and hospital revisiting’s.
How many subjects will take part in the study?

Patients visiting in the respiratory medicine OPs/ admitting IPs wards, NTEP centre of KLE
hospitals and PHCs/UHCs of Belgaum with Pulmonary tuberculosis will be enrolled in the

study. Approximately 200 subjects will take part in the study.
How long will I be in the study?

You will be enrolled in the study for 2years.

What is involved in the study?

Tests and procedures: Your/ Patient participation in this study is done by collecting sputum
sample, 4ml of blood which will be withdrawn from the antecubital vein of the forearm and X-

ray.
Study schedule: The study duration will be for 2years.
What are the risks of the study?

Risks of blood withdrawal. It is possible you/patient may have mild pain or bruising where the
needle enters the vein when blood sample are taken. There will be no other significant adverse
effects associated with drawing of blood. All routine aseptic precaution will be taken while

drawing of blood.
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Are there benefits in taking part in the study?

People taking part in the study may or may not have any direct benefit. The long-term benefits
may include overall improvement in health, medication adherence and quality of life.

What other choices are there?

If you decide not to participate in this study. It will not affect your standard treatment. Please

talk to your investigator, if you have any questions about the benefits and risks of this study.
What about privacy?

Confidentiality will be maintained throughout the study. Your identity will not be disclosed.
The tests done will not be used for any purpose other than described above. If the study is
published in a medical journal or scientific publication for further advancement of sciences and

your identity will not be disclosed.
What are my medical costs?

No extra cost will be added to your treatment cost due to your participation in this study. All

the study related costs would be borne by the investigator.

Compensation: No compensation will be given for participation in this study. Any problems
arising during the blood drawing or due to the blood drawn, proper medical care will be given
by your doctor.

What are my rights as participant?

Taking part in this study is voluntary. You may choose not to take part in this study, or you
may choose to leave the study at any time. The quality of your medical care will not change if

you decide not to take part in this study or if you decide to leave the study early.
Whom do | call if I have questions or problems?

Dr. Bandaru Yeswanth Raja, Pharm.D, Research scholar, Department of Pharmacy Practice,
KLE College of Pharmacy, KAHER, Belagavi, Phone No. 9490650260
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Patient Information Sheet (Kannada):
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Patient Information Sheet (Marathi):
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ANNEXURE -V - DATA COLLECTION FORM

Name: IP No./OP No.:
Age: Height: Weight: BMI:

Gender: Occupation: DOA:
Address:

Phone no: Gmail:

Past medical history:

Past medication history:

Name of the Drug Dose Frequency Route Started Stopped
Date Date

Family history:

Social history:

Smoker Alcoholic Food Habits

Chief complaints:

Vital Signs:

Temp: Pulse Rate:

Blood Pressure: Respiration Rate:

SPO2:

Systemic Examination:

Laboratory Investigations:

Value
Hematology Normal Range

Day Day Day

M — (13- 17 g /dI)

Hb F- (12— 15g/dl)

M — (4.5 — 5.5 million cells
RBC /cumm)
F — (3.8 -4.8 Millon cells/cum)

M- (40-50%)

PCV
¢ F- (36-46%)

MCV 83-101fL
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MCH 27-32pg

MCHC 31.5-34.5 g/l

WBC 4000 — 11000 Cells/ cu .mm

Neutrophils 40 -80 %

Lymphocyte 20-40%

Monocyte 2-10%

Eosinophil 1-4%

Platelet 1,50,000 — 4,00,000 cells/cu.mm

oo

/hr)

CRP <1.0 mg//L

i s
Remarks:

Tuberculin test:
Sputum Smear test:

Special investigations:

Final diagnosis:

Medications:

Name of the Drug Dose Frequency Route

Started Stopped
Date Date

Discharge medications:

Remarks:

Signature of the Pharmacist:

Signature of Physician

(If Necessary)
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ANNEXURE - VI - Modified Kuppuswamy’s Socioeconomic Status

(SES) Scale 2019
Education of head of family Score
Professional degree 7
Graduate or postgraduate 6
Intermediate or post hugh school diploma 5
High school certificate 4
Middle school certificate 3
Primary school certificate 2
Illiterate 1
Occupation of head of family
Professional (white collar) 10
Semu-professional 6
Clerical, shop-owner/farm 5
Skilled worker -+
Semu-skilled worker 3
Unskilled worker 2
Unemployed 1
Monthly income of family
In 2001 In 2017 In 2019 Score
(Base year) (January 2017 CPI) (February 2019 CPI)
215,197 241,430 =>52,734 12
7,595-15,196 20,715-41,429 26,355-52,733 10
5,694-7,594 15,536-20,714 19,759-26,354 6
3,793-5,693 10,357-15,535 13,161-19,758 -
2,273-3,792 6,214-10,356 7,887-13,160 3
761-2,272 2,092-6,213 2,641-7,886 2
<760 <2,091 =2,640 1
Socioeconomic class Total score
I Upper 26-29
II Upper nuddle 16-25
III Lower middle 11-15
IV Upper lower 5-10
Vv Lower 01-04
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ANNEXURE - VII - Fagerstrom test

Fagerstrom test for smoking

Modified Fagerstrom test for smokeless
tobacco users

How soon after you wake up do you smoke your first
cigarette/bidi?

\Within 5 minutes 3

6 to 30 minutes 2

31 to 60 minutes 1

More than 60 minutes 0

How soon after you wake up do you use your first
dip/chew?

Within 5 minutes 3

6 to 30 minutes 2

31 to 60 minutes 1

After 60 minutes 0

Do you find it difficult to refrain from smoking in

places where it is forbidden?
'Yes 1
No 0

How often do you intentionally swallow tobacco juice?

IAlways 2
ISometimes 1
Never 0

\Which cigarette/bidi would you hate to give up most?
The first one in the morning 1
All others 0

\Which tobacco chew would you hate to give up most?
[The first one in the morning 1
All others 0

How many cigarettes/bidis do you smoke per day?
10 or less 0

11-20 1
21-30 2
or more 3

How many cans/pouches of tobacco do you use per
week?

More than3 2

1-3 1

Less than 1 0

Do you smoke more frequently in the first hours after
waking up than during the rest of the day?

Yes 1

No 0

Do you chew tobacco more frequently in the first hours
after waking up than during the rest of the day?

'Yes 1

No 0

Do you smoke when you are so ill that you are in bed
most of the day?

Do you chew tobacco when you are so ill that you are in
bed most of the day?

Yes 1 Yes 1
No 0 No 0
Total score: [Total score:

Level of dependence:

6: high, 4-6: moderate, less than 6: low
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ANNEXURE - VIII - PCNE CLASSIFICATION V9.1

The Problems

Frimary Domain Code |Problem
Vil
1. Treatment effectiveness P1.1 |Mo effect of drug treatment despite correct use

There is a (potential) problem | P12 |Effect of drug treatment not optimal
with the {lack of) effect of P1.3 |Untreated symptoms or indication
the pharmacotherapy.

L Treatment safety P11 |Adverse drug event (possibly ) cccurring
Patient suffers, or could
suffer, from an adverse drug
cvent.

NB. {f there is no specific
catse, skip Couses coding.

3. Other PF3.1 |Unnecessary drog-treatment
P3.2 |Unclear problemicamplaint. Further clarification
recessary (please use ax escape onlyl

I'he Causes (including possible causes for potential problems)
[M.H. One problem can have more causes)

Frimary Domain Code | Canse
V9.1
1. D¥rug selection CL1.1 | Inappropriate drug according to guidelines' formulary
The cause of the (potental ) 1.2 | Mo indication for drug
DRP is related to the selection | ¢y 3 | Inappropriate combination of drugs, or drugs and herbal
f'the drug (b tienk Pprop = =
o c ' ¥ pabic or
bealth pm";';m'mrmh medications, or drugs and dJIcta.ry supplements
Cl14 | Inappropniate duplication of therapeutic group or active
5 mgredient
- CL.5 | No or incomplete drug treatment in spite of existing
_E ndecation
* CL6 | Too many different drugs/active ingredients prescribed for
I:="I indication
= [1. Drug form 2.1 | Inappropriate drug form/formulation (for this patient)
o | The cause of the DRP is
g | related o the selecton of the
E | drug form
= 3. Daose selection 3.1 | Drug dose too low
% | The cawsse of the DRP is (3.2 | Drug dose of a single active ingredient too high
= gx“i'::;:“]“mnn of the (3.3 | Dosage regimen not frequent enough
] - (3.4 | Dosage regimen oo freguent
3.5 | Dose timing instructions wrong, unclear or missing
4. Treatment duration 4.1 | Duration of treatment too short
The cagse of the DR is 4.2 | Duration of treatment too long
relsted o the duration of
Ereatment
A Dispensing (5.1 | Prescnbed drug not available
o | The cause of the DR s (5.2 | Necessary information not provided or incomect advios
o | related o the logastics of the ,
o - provided
= |prescrbing and dspensing .
process C5.3 | Wrong dmug. strength or dosage advised (OTC)
5.4 | Wrong drug or strength dispensed
. Dirug use process Cé.1 | Inappropriate timing of administration or dosing intervals
The cause of the DRP is by a health professional
;..;1:11;.35: :dar;lg‘l';ﬂc::_ {:&_z Drug under-administered by a health prqfcssloL1al
o hemlth professional ar C6.3 | Drug over-administered by a health professional
ather caver, despite proper Cé64 | Drug not administered at all by a health professional
dosage mstructions (oo C6.5 | Wrong drug administered by a health professional
Labeltist) C6.6 | Drug administered via wrong route by a health
professional
F | 7. Patient related (7.1 | Pabent intentionally uses/takes less drug than prescnbed or
= | The cause of the DRP 15 does not take the drug at all for whatever reason
related to the patient and his | 9 3 | patient uses'takes more drug than prescribed
behaviour {mtentional or non- - y
inentional) 7.3 | Panent abuses drug {unregulated overuse)
(C7.4 | Pahent decides to use unnecessary drug
(7.5 | Patient takes food that interacts
7.6 | Pabent stores drug inappropriately
C7.7 | Inappropniate tming or dosing intervals
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7.9 [ Patient physically unable to use drug/form as directed
710 | Patent unable to understand mstructions properly
8. Patient transfer CH.1 [ Medicaton reconciliation problem
related
# | The cause of the DRP can be
;: related 1o the tmnsfer of
E | patsents between primary,
k4 secondary and tertiary care, or
transber within ome care
Ins1Fon.
9. Other 9.1 | Mo or inapproprigte outcome monitonng (mel. TOM)
(9.2 [ Other cause; specity
(9.3 [ Mo obwvious cause
The Planned Interventions
N_B. One problem can lead to more interventions
Primary Domain Code | Intervention
Wl
Mo intervention Il | Mo Intervention
1. At prescriber level 11.1 | Presenber informed only

11.2 | Presenber asked for information
11.3 | Intervention proposed to prescnber
11.4 |Intervention discussed with prescnber
2. At patient level 12.1 | Patient {drug) counselling

12.2 | Wntten information provided {only)
12.3 |Patient referred to prescriber

124 |Spoken to family member/caregiver
3. At drug level 15.1 Dirug changed to ...

13.2 |Dosage changed to ...

13.3 |Formulahion changed to ...

13.4 |Instructions tor use changed to ..
13.5 |Dmug paused or stopped

136 | Drug started

4. (ther intervention or 14.1 | Other intervention {specify)
activity 14.2 |Side effect reported to authontics
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Acceptance of the Intervention proposals
M.H. Ome status of acceptance per intervention proposal

Primary domain Code Implementation
9.1
l. Intervention accepted ALl | Intervention accepted and fully implemented
(b prescriber ar patsent) Al | Intervention accepted, partially implemented

ALY | Intervention accepted but mot implemented
Al4 | Intervention accepted, implementation unknown

1. Intervention not ALl | Intervention not accepted: not feasible
accepted AL | Imtervention not accepted: no agreement
(b prescriber ar patsent) ALY | Intervention not accepted: other reason (specity)
Ald | Intervention not accepied: unknown reason
3. (hther (no information on Adl | Intervention proposed, accepiance unknown
acceptance) A3l | Intervention not proposed
Status of the DRP

M.B. This domain depicts the outcome of the intervention. One problem (or the combination of
mterventions) can only lead to one level of solving the problem

Frimary Domain Code |Uutcome of intervention
Vil
L. Mot known (ML1 | Problem status unknown
L. Solved (1.1 | Problem totally solved
1, Partially solved (¥L1 |Problem partially solved
3. Mot solved 03.1 |Problem not solved, lack of cooperaton of patient
3.2 | Problem not solved, lack of cooperation of prescnber
03.3 | Problem not solved., intervention not effective
(334 |Noneed or possibility 1o solve problem
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ANNEXURE - IX a —Naranjo Scale

Naranjo Adverse Drug Reaction Probability Scale

Question Yes | No | Do Not | Score
Know
1. Are there previous conclusive reports on this reaction? +1 0 0
2. Did the adverse event appear after the suspected drug was administered? +2 -1 0
3. Did the adverse reaction improve when the drug was discontinued or a +1 0 0

specific antagonist was administered?

4. Did the adverse event reappear when the drug was re-administered? +2 -1 0

5. Are there alternative causes (other than the drug) that could on their own -1 +2 0
have caused the reaction?

6. Did the reaction reappear when a placebo was given? -1 +1 0

7. Was the drug detected in blood (or other fluids) in concentrations known +1 0 0
to be toxic?

8. Was the reaction more severe when the dose was increased or less severe +1 0 0

when the dose was decreased?

9. Did the patient have a similar reaction to the same or similar drugs in any +1 0 0
previous exposure?

10. Was the adverse event confirmed by any objective evidence? +1 0 0

TOTAL SCORE:

Modified from: Naranjo CA et al. A method for estimating the probability of adverse drug reactions. Clin
Pharmacol Ther 1981; 30: 239-245.
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b -WHO-UMC scale

Causality Assessment criteria (all points should be reasonably
term complied)

{Certain * Event or laboratory test abnormality, with plausible time
relationship to drug intake
* Cannot be explained by disease or other drugs
* Response to withdrawal plausible (pharmacologically,
pathologically)
* Event definitive pharmacologically or phenomenologically
(ie, an objective and specific medical disorder or a
recognized pharmacologic phenomenon)
* Rechallenge satisfactory, if necessary
Probable/ * Event or laboratory test abnormality, with reasonable time
likely relationship to drug intake
* Unlikely to be attributed to disease or other drugs
* Response to withdrawal clinically reasonable
* Rechallenge not required
Possible * Event or laboratory test abnormality, with reasonable time
relationship to drug intake
* Could also be explained by disease or other drugs
* Information on drug withdrawal may be lacking or unclear
Unlikely * Event or laboratory test abnormality, with a time to drug
intake that makes a relationship improbable (but not
impossible)
* Disease or other drugs provide plausible explanation
Conditional/ + Event or laboratory test abnormality
unclassified + More data for proper assessment needed, or
* Additional data under examination
Unassessable/ © Report suggesting an adverse reaction
unclassifiable « Cannot be judged because information is insufficient or
contradictory
* Data cannot be supplemented or verified
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¢ — Modified Schumock and Thornton scale

Definitely Preventable
1. Was there a hislary of allergy or previous reaclions to the drug?
2. Was the drug invalved inappropriate for the patient's clinical condition?
3. Was the dose, route or frequency of administration inappropriate for the patients age, weight or  disease state?
4, Was a toxic sorum drug concentration (or laboratory monitoring test, documented?
5. Was there a known reatment for the Adverse Drug Reaction®?
Probably Preventable
6. Was required Therapeutic drug monitoring o other necessary laboratory tests not performed?
7. Was adrug interaction involvad in the ADR?
8. Was poor compliance involved in the ADR?

5. Were praventative measures not prescribed or administered to the patient?

Not preventable
If all above criteria not fulfilled

d — Modified Hartwig and Siegel scale

Level | An ADR occurred but required no change in treatment with the suspected drug

Level 2 The ADR required that treatment with the suspected drug be held, discontinued, or otherwise changed. No
antidote or other treatment requirement was required. No increase in length of stay (LOS)

Level 3 The ADR required that treatment with the suspected drug be held, discontinued, or otherwise changed. AND/
OR An Antidote or other treatment was required. No increase in LOS

Level 4 Any Level 3 ADR which increases length of stay by at least | day. OR The ADR was the reason for the admission

Level 5 Any Level 4 ADR which requires intensive medical care

Level 6 The adverse reaction caused permanent harm to the patient

Level 7 The adverse reaction either directly or indirectly led to the death of the patient

ADR: adverse drug reaction,
Mild=Levels | and 2; moderate=Levels 3 and 4; severe=Levels 5, 6 and 7,
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ANNEXURE - X — Medication Adherence Assessment for
Tuberculosis Treatment (MAATT)

Ensuring proper medication adherence is crucial for the successful treatment of
tuberculosis. This questionnaire assesses various factors affecting medication
adherence, such as forgetfulness, travel, concerns about treatment hassles, and health
condition control. By understanding these aspects, healthcare providers can offer
tailored support to improve adherence and overall treatment outcomes. Please provide
your response to each question based on your personal experiences with your
medications. Keep in mind that there are no correct or incorrect answers. (Please
indicate your choice by circling the appropriate option below).

1. | Do you occasionally find yourself forgetting to | YES NO
take your TB medication?
Forgetting 2. | Considering the past two weeks, were there any | YES NO
Medications occasions when you skipped taking your TB
medication?
3. | Have you ever decreased or discontinued taking | YES NO
your TB medication without consulting your
Stopping doctor, because you felt worse while on them?
Treatment | 4. | Do you ever discontinue your TB medication | YES NO
when you believe that your health condition is
managed?
5. | Did you take your TB medication yesterday? YES NO
Traveland | 6. | Do you occasionally neglect to bring your TB | YES NO
Medication medication when traveling or leaving home?
7. | Does the requirement of taking TB medication | YES NO
daily ever pose difficulties for you in following
your treatment plan?
Challenges | 8. | How often do you experience difficulties in | Never/rarely | 4
and Hassles remembering to take all of your TB medication? | Once ina 3
while
Sometimes 2
Usually 1
All thetime |0
Total score
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ANNEXURE - XI — SF 36 questionnaire

1. In general, would you say vour health
is:

Excellent

Very good

Good

Fair

Poor

| | | | —

1. Compared to one year ago,

Much better now than one year ago

Somewhat better now than one year ago

About the same

Somewhat worse now than one year ago

Much worse now than one year ago

L | | | bl | —

3. The following items are about activities you might do during a typical day. Does

your health now limit you in these activities? If so, how much?

(Circle One Number on Each Line)

Y es, Yes, No, Not
Limited | Limited | limited
a a at
Lot (1) | Little All (3)
(2)
a. Vigorous activities, such as running, lifting 1 2 3
heavy objects, participating in sirenuous sports
b. Moderate activities, such as moving a table, 1 2 3
pushing a vacuum cleaner, bowling, or playing
golf
¢. Lifting or carrying groceries 1 2 3
d. Climbing several flights of stairs 1 gl 3
e. Clhimbing one flight of stairs 1 2 3
f. Bending, kneeling, or stooping 1 il 3
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g. Walking more than a mile
h. Walking several blocks

1. Walking one block

j. Bathing or dressing yourself

Pk | bk | B | 1ok
L | Laod | e | Lt

4. During the past 4 weeks, have you had any of the following problems with your
work or other regular daily activities as a result of your physical health?
(Circle One Number on Each Ling)

Yes | No

(1) (2)
a. Cut down the amount of time you spent on work or other 1 2
activities
b. Accomplished less than vou would like 1 2
€. Were limited in the kind of work or other activities 1 2
d. Had difficulty performing the work or other activities (for 1 2
example, it took extra effort)

5. During the past 4 weeks, have you had any of the following problems with your
work or other regular daily activities as a result of any emotional problems (such
as feeling depressed or anxious)”

(Circle One Mumber on Each Line)

Yes | No
a. Cut down the amount of time you spent on work or other 1 2
activities
b. Accomplished less than yvou would like 1 2
¢. Didn't do work or other activities as carefully as usual 1 2
6. During the past 4 weeks, to what extent has vour physical
health or emotional problems interfered with vour normal
social activities with family, friends, neighbors, or groups?
Not at all 1
Slightly 2
Moderately 3
OQnuite a bit 4
Extremely 5
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7. How much bodily pain have vou had during the past 4
weeks?

MNone

Verv mild

Mild

Moderate

Severe

Very severe

8. During the past 4 weeks, how much did pain interfere with
vour normal work (including both work outside the home and
housework)?

Not at all

A little bit

Moderately

Quite a bit

Extremely

o | | s | s | B | =

L | e | s | e =

These questions are about how you feel and how things have been with you during
the past 4 weeks. For each question, please give the one answer that comes closest
to the way you have been feeling. (Circle One Number on Each Line)

9. How much of the time during the past 4 weeks . . .
All of | Most A Some A None
the of Good of Little of
Time | the Bit of the of the | the
Time the Time | Time [ Time
Time
a. Did you feel full of pep? 2 3 - 5 6
b. Have wvou been a very 1 2 3 4 5 (3]
nervous person’
c. Have you felt so down in l 2 3 - 5 6
the dumps that nothing
could cheer you up?
d. Have you felt calm and 1 2 3 4 5 6
peaceful?
e. Did you have a lot of l 2 3 - 5 6
enarzy’
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All | Most A Some A None
of of Crond of Little of
the the Bit of the of the the
Time | Time the Time | Time | Time
Time
f. Have you felt 1 2 3 - 5 6
downhearted and blue?
g. Did you feel worn out? 1 2 3 < 5 6
h. Have you been a happy 1 2 3 - 5 6
person’!
i. Did you feel tired? 1 2 3 4 5 (3]

10. During the past 4 weeks, how much of the time has vour
physical health or emotional problems interfered with your
social activities (like visiting with friends, relatives, etc.)?
{Circle One Number)

All of the time

Most of the time

Some of the time

A little of the time

Mone of the time

| e | L | o | =

11. How TRUE or FALSE is each of the following statements for vou.
(Circle One Number on Each Line)

Definitely | Mostly | Don't | Mostly | Definitely
True True | Know | False False

a. | seem to get sick a little | 2 3 - 5
easier than other people
b. I am as healthy as 1 2 3 - 5
anvbody | know
c. | expect my health to get | 2 3 - 5
WOrse
d. My health is excellent 1 2 3 - 5
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ANNEXURE - X1l —Modified WHO TB questionnaire for assessing
TB knowledge and awareness, attitude and stigma, perception (KAP)

Sno

Health-seeking behaviour

Where do you usually go if you are sick, or to treat a general health problem?

Private clinic

Government clinic or hospital

Traditional or homeopathic healer

Clinic run by a nongovernmental organization

Other

How often do you generally seek health care at a clinic or hospital?

Once in a month

Twice a year or more

Once per year

TB knowledge and awareness

In your opinion, Is TB is a serious disease?

Yes

No

Don’t know

Is cough, chest pain, fever and weight loss are the signs and symptoms of TB?

Yes

No

Don’t know

Is TB is transmitted through the air while a person coughs or sneezes?

Yes

No

Don’t know

In your opinion, TB can be prevented by avoiding shaking hands?

Yes

No

Don’t know

In your opinion, all age group can be infected with TB?

Yes

No

Don’t know

TB attitude and stigma

Do you like to take ATT therapy?

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

Would you report side effects during the therapy?

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

10

Would you like to continue the treatment even side effects occurs?
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Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

11

Are you embrassed to disclose your condition to your family members?

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

12

Would you like to continue the treatment even the signs and symptoms were reduced?

Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

TB Perception

13

Can TB cured?

Yes

No

Don’t know

14

Do you think getting TB diagnosis and treatment is expensive in our country?

Yes

No

Don’t know

15

Do you think taking TB treatment for six months will affect you mentally?

Yes

No

Don’t know

16

Do you fear to share your TB related problems?

Yes

No

Don’t know

17

Do you feel well informed about TB?

Yes

No

Don’t know
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ANNEXURE - XIIl — FACIT- Satisfaction with Pharmacist (SWiP)

Below is a list of statements that other people with your illness have said are important. Please circle
or mark one number per line to indicate your response as it applies to the past 7 days.
Not  Alittle Some- Quite Very
at all bit what abit much
swirl | My pharmacist advises me on the proper use of my
MEICINES...covvvieicieiic et 0 1 2 3 4
swiz | My pharmacist advises me on the adverse (side) efTects
O MY MEAICINES ..o s 0 1 2 3 4
SWiPd [ have confidence in my pharmacist(s) ......cooevevrsivvrerennns . 0 | 2 3 4
SWiP4 My pharmacist is available to answer my questions........ 0 1 2 3 )
SWiks My pharmacist helps with the arrangements necessary to
Obtain My MEICINES ....vuveevreercieeeereis et s 0 1 2 3 4
SWiP6 My pharmacist is aware ol my treatment-related needs...... 0 1 2 3 4
swirr | My pharmacist responds to my treatment-related needs..... 0 1 2 3 4
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ANNEXURE - X1V — FACIT- Treatment Satisfaction — General (TS-G)

Please mark one answer for each of the following questions.

A lot
WOrse
151 Compared to what you expected. how do you
rate the effectiveness of the treatment so far? .......
0
- Compared to what you expected. how do you
rate the side effects of treatment so far? ............ 0
No, not at
all
153 Did your doctor(s) help you evaluate the effects
of your treatment so far?... .. 0
T34 Do you feel vou received the treatment that was
right for Wou? .o 1]
e Are you satisfied with the effects of this
treatment 50 far? ... 1]
No
Tas Would you recommend this treatment to others
with your illness? ... 0
s Would you choose this treatment again?........c..... 0
Poor
= | How do you rate this treatment overall? ..., 0

Thank you! Do you have any comments?

Alittle  About A little A lot

WOrse the better  better
sAme
1 2 3 4
1 2 3 4
Yes, to Yes, for Yes,
SOIE the most  completely
extent part
1 2 3
1 2 3
1 2 3

Maybe Yes

1

%]

Fair Good  Very  Excellent
Good

1 2 3 4
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ANNEXURE - XV — Knowledge, Attitude and Practice questionnaire
for HCPs.

Health care Professional information

1.Profession

i.Physician
a) Resident
b) Consultant
c) Specialist
d) General practitioner
e) Other (Please specify):
ii.Pharmacist
a) Hospital Pharmacist
b) Clinical Pharmacist
c) Community Pharmacist
iii.Nurse

iv.Asha worker
v.Others (Please specify):
2.Age
i.<18
i1.20-30
iii.30-40
iv.40-50
v.50-60
vi.>60
3.5ex
i.Male
ii.Female
iii.Others
4.Site of working
i.Respiratory medicine
ii.General medicine
iii.Community medicine
iv.Others:
5.Educational level
i.Diploma
ii.BSc degree
iii.Undergraduate
iv.Postgraduate
v.Research scholar
vi.Others (Please specify):
6.Staff category (if staff)
i.Teaching staff
ii.Hospital staff
iii.Others (Please specify):
7.Working experience
i.<1 year
ii.1-5 year
iii.5-10 years
iv.>10 years
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Knowledge

1.1s tuberculosis transmitted by droplet spread?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

2.Cough and chest pain are the most common symptoms of pulmonary TB?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

3.Do you think separating TB suspected patient should be kept away from the rest of the patients will help
in preventing of spread of TB?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

4.Do you think wearing surgical mask/respirator can protect the health worker from TB?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

5.Do you think regular screening of health workers for TB is one of TBIC measures?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

6.Do you think TB cannot be transmitted from person to person by blood contact?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

7.Do you think Sputum microscopy is the most effective tool for the diagnosis of TB?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

8.When TB treatment not properly administered MDR-TB occurs?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

9.1s Mycobacterium bacillus resistant to at least isoniazid and rifampicin in multi drug resistance TB?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

10. 1s BCG vaccination being protective against for TB?
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i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree
Attitude

11. Do you think educating the TB patients about prevention of TB transmission will help in control of
TB?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

12. Do you think the family members of TB patient has to be screened for TB infection?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

13. Do you think starting TB treatment is a better option for a TB patient before diagnosis is confirmed if
a suspected TB patient?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

14. s it necessary should the sputum examination for category one patients has to be repeated?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

15. Do you think that counselling the patient towards TB and its treatment, improve patient medication
adherence?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

16. Do you think MDR-TB arises due to medication non adherence?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

17. Do you think patient medication nonadherence is due to adverse effects of tubercular therapy?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

18. Do you think health care workers require screening for latent/active TB infection period?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

19. Do you think the staff who have evidence of LTB should receive prevention treatment?
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i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree

v.Strongly agree

20. Do you think health care workers require periodic education towards TB and its infection
control?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

Practice:
21. Do you think always keeping the active TB patients in isolated room is good practice?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree

v.Strongly agree

22. Do you recommend TB patients room to open windows whenever possible to increase natural
ventilation?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

23. Do you think following TB treatment guideline to treat positive TB patient will give correct treatment
timeline course?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

24. Do you use a mask when approaching TB suspected patient for your prevention?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree

25. Do you think educating about nutrition diet intake on TB suspected patients will help in completion of
treatment?
i.Strongly disagree
ii.Disagree
iii.Neither agree nor disagree
iv.Agree
v.Strongly agree
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ANNEXURE - XVI - PATIENT INFORMATION LEAFLET (PIL)

a. English

Do’z

Maintaiming good health and immmme system iz
moat important with calorie dense food.

High imtake of protein rich foods such as eggs,
legumes, peas, meat, beans dry fruits et

Intake of food rich in Vitamin A, C and E such as
carrots, spinach, green leafy vegetables.

Intake of food rich in B camplex.

Intake of food rich in zinc such as fish, sea foods,
pouliry, leafy vegetables.

Take a1l the medications for the fill prescribed
period on regular basis.

Cover your mouth when coughing or sneazing.
Ahways wear 3 mask and maintain distance with
angther person Whenaver Viou 2re Commmicating.
Feagular wash your hands with disinfectant soaps
or =2 alcobol sanitizers on your hands.

Ahways sleap in ventilstion area whers free air
flowr iz available in the room.

Avoid smoking and reduce intake of sloohal
consumption.

Avoid chewing of tobacco products such 35
Don't split sputum on the roads, hospital premizes
public arezs instaad wse wash rooms.

Don't stop anti TE medications before your
phyzician discontimues them.

Avoid eating of spicy foods, jimk foods and semi
coaked foads.

TE is CURABLE & PREVENTABLE

Wishing you a Faster healthy recovery

For any information please contact:

Dr. Bandarn YVeswanth Rajz, Pharm D

F.esearch scholar,

Deepartraent of Pharmaey Practice,

ELE College of Pharmacy,
KLE Academy of Higher Education and Research
Belagavi
590010

Ph 2400650260

Email- yashmohan? 878 mail com

D FRABMAKAR KORE HOSFITAL

MEDICAL RESEARCH CENTRE
MEMRL NAGAR, BELAGAVIER01D

HEALTHY CARE FOR
YOU, BREATH FREE!

TUBERCULOSIS
WHAT IT IS?
SIGNS &SYMPTOMS?

RISK FACTORS?
RECOMMENDATIONS

TUBERCULOSIS:
GET THE FACTS!

IWHAT IS TUBERCULOSIS?
[Tuberculosis (TB) is caused by a bacteriom {germ) called
\fecobacterivm fubsrcufozis. TE usually affects lungs oy
|can affact other parts of the body including the glands, bones|
|anad rarely the brain. Dizgosiz of pulmonary TE is made oy
lepunun sample sent for microbiological testing and chest
ray.

SIGNS AND SYMPTOMS

Congh that lasts for Sweaks

= Faw

i

Fatizue
S

Waight loss
P
.\;l_}, i
© e Night sweats
- !L.__ﬂ
& Loss of appetite
o]

Chest Pain

HOW DOES TB TRANSFER?
TE usnally spread i the air when 3 parson iz active TE dizeasd

lof the ings or throat coughs or sneezes.

RISK FACTORS

Malmutrition

Emolang

B i

Conzuming tobaceo produets

(oo}
&
?_’
e

Aleohol eonsumption

-

Dishates mellihs

HIV/AIDS
_‘ "“"Eﬂ:lllnsi! Aedicati
Taking anti tubercular drugs are very important. At least
§ months, vou have to take the complets antitnbarcular
drugs even if vou feel better to kill all the TE gems in
your hody.

1. Isoniazid (INH)(H)

2. Rifampicin (RFM)/(R)

3. Pyrazinamide (FZA)(E)

4. Ethambutol (ETA/(E)

[Side effects

Cmly a few people will develop side efects which should be
reported to your doctor or narse or pharmacist.
Manzea or vomiting

Orange or red gl urne sweat/spumm
Bash oritch

‘Vizion changes

Toint pam

Stomach ache

-

PRI R
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Assessment and Evaluation of Knowledge, Attitude and
Perception among Pulmonary Tuberculosis Patients in
Belagavi Region
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ABSTRACT Dr. Bandaru Yeswanth Raja, Pharm

Background: India is among the highest burden of Tuberculosis (TB) cases across the world.
Delaying the diagnosis and treatment adherence towards anti TB drugs were commaon causes
observed among the TB patients. There is a need to identify the gaps and provide the awareness
about the TB infection, which will help to achieve a ‘TB free India’ by 2025. Therefore, we aim ta
assess and evaluate the Knowledge, Attitude and Perception (KAP) among TB patients regarding
the management of TB. Materials and Methods: A Randomized controlled study was conducted
among TB patients. A Self-prepared and validated KAP questionnaire was developed using World
Health Organization (WHO) recommendations for TB KAP studies and interviewed the patients at
the baseline. In test group by using patient information leaflets and counselling were given under
the clinical pharmacist whereas in contral group usual care was given by other health care team.
Then two follow ups were done after every three months by using same set of questionnaires
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in both groups. Results: A total of 250 participants were enrolled, among 220 were recruited
in which majority of them belongs to 26-35 age group in both test 63 (57.27%) and control
66 (60%). In health seeking behaviour, most of them usually go to private clinic compared to
government clinic or hospital. In response ta TB knowledge and awareness, attitude with stigma
and perception at baseline found to be low but at the end of sixth month the parameters were
improved among both test and control group. The test group had shown better improwed KAP
than the control group. Conclusion: Majority of the participants had inadequate levels of KAP
at baseline but got improved in post follow ups among both test and control groups. Test group
had shown more improvement compared to contral group. Thus, indicating the importance of
clinical pharmacist intervention in improving the KAP among TB patients.

Keywords: Tuberculosis, Knowledge, Attitude, Perception, Antitubercular drugs.

INTRODUCTION

Tuberculosis (TBE) had come to epidemic extent in many transmission until TE is no longer a major concern for public
countries including India.' India has more new cases of TB each  health.®
vear than any other country and has the highest burden of TB,

. The NTEP progr: ses DOTS (Directly Observed Treatment,
contributing one-fifth to the global burden® Among different © program use (Directly Observed Treatmen

Short course) to achieve this goal. To successfully complete th
types, pulmonary TB is one of the leading causes of death in art onursc) o achieve this goal. To successiully complete the

adults followed by MDR TB and HIV/AIDs with TB as it leads
every 3 min two people die in our country with TB.” To combat
tuberculosis, in 1962 India's National Tuberculosis Control

program, it is important that patients have basic and correct
knowledge about the disease® Since 1970, Knuwl:dg:. Attitude
and Perception (KAP) research has become the main intervention

trategy to fight Tubereulosis (TB) worldwide.” Several studi
Program was launched, later renamed to Revised National strategy to fight Tuberculosis (TB) worldwide.” Several studies

Tuberculosis Control Programme (RNTCP) and then National
Tuberculosis Elimination Programme (NTEP).* The aim of this
program is to reduce TB mortality and morbidity as well as TB

have shown that KAP levels in individuals are associated with
effective disease management, response to medical treatment,
and improvement in their own health*'" Lower levels of KAP
were considered one of the key factors for poor health, ineffective

use of health care services, low screening rates, and inadequate
DOk 105530 e 2024.16.13
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preventive behaviour. ¥ Even in many Indian states have shown

evidences in this regard.

Clinical pharmacists plays a critical role in clinical settings to
improve patient compliance and outcomes. Since many years,
pharmacists are involved in patient care and raising awareness
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about maintenance of good healthcare systems. They also have
responsibility to involve in national strategy plan in elimination
of TB from India by 2025. The common causes that were observed
among the TB patients were the diagnosis delay and drug
adherence towards anti TB drugs.'® There is a need to identify the
gaps, reasons and provide the awareness about the TB infection,
which will help to achieve of a “TB free India’ by 2025." Clinical
pharmacist through pharmaceutical care services can educate
the TB patients on the basic awareness of KAP might improve in
achieving the treatment outcomes.™ Therefore, we aim to siud}'
the Knowledge, Attitude and Perception (KAP) among the TB
patients in different follow up times in the region of Belagavi of
Karnataka state in India.

MATERIALS AND METHODS
Study design and settings

A single-blind randomized controlled study was carred out in
a tertiary-care hospital TB center and four Primary Health Care
(PHC) centers in the distriet of Belagavi, Karnataka state in India.
The study was carried out between September 2021 to March
2023 on TB patients who were visiting the TB center in tertiary
care hospital and followed up back in PHCs. The randomization
was performed by two parallel arms divided in a ratio of 1:1 ratio
by a simple envelope technique as usual care group (Control) and
the pharmaceutical care intervention group (Test). The envelopes
were opened in front of pharmacist and study participant were
assigned. The test group participants were given pharmaceutical
care intervention under a clinical pharmacist in a separate room
at TB center in the hospital and control group with usual care
under other health care professionals. The clinical pharmacist
was the primary person of contact if any problem arises during
the study.

Designing and development of questionnaire

A seli-framed and validated KAP questionnaire was developed by
using World Health Organization (WHO) recommendations for
TB KAP studies” and were interviewed for both test and controls
from baseline to follow ups. The questionnaire consisted of yes
or no or don't know type questions and others was developed
using 5-point Likert scale. The questionnaire was divided into
five sections covering demographic information, health-seeking
behaviour, TE knowledge and awareness, TE attitude and stigma
and perception on TB. In prior to conduct the main study a pilot
study was conducted as the questionnaire got validated from the
faculty members of KLE college of pharmacy and reliability was
found to be good (Cronbach’s alpha ie., a 20.83).

Development and validation of Patient Information
Leaflets (PILs)

In accordance o WHO and NTEP guidelines, patient
information leaflets (PILs) for educating and counselling were

96

prepared in English, Kannada and Marathi languages. A team
of respiratory medicine physicians (n=4), pharmacists (n=3),
and lay person (n=1) reviewed the leaflets. The readability of the
patient information leaflet was assessed using the Flesch Reading
Fase (FRE) formula. The FRE scale value ranges from 0 to 100
If the value was less than 60, the leaflet will be difficult to read.
The average FRE score is 78, indicating that it was easy to read
and understand. The layout and design of the PILs was evaluated
using with mean Baker Able Leaflet Design (BALD) score. The
values were calculated dcpr:nd'mg on line J.cngth. line spacing,
font type and size, indentation, colours, pictures, paper lexture
etc. The mean BALD score was found to be 25, confirming that
the patients were able to read and understand the PILs. The
PILs consists of regarding TB and its complications, signs and
symploms, risk factors, ATT drug information, life style changes

and modifications.

Study participants

Participants above 18 years old, new diagnosed pulmonary TB
and taking self-administered TB treatment both Antitubercular
Treatment (ATT) and Fixed Dose Combination therapy (FDC)
from private practitioners were included. Participants with
extrapulmonary TB, h;wing more than one comorbidity, and not
willing to participate were excluded from the study. Participants
were explained about the study through subject information
sheets and Informed Consent Forms (ICF) was oblained after
enrolling into the study.

Data collection

The Participants were interviewed with data collection form
which includes demographic details such as age, gender, marital
status, religion, area, education level, working experience etc. The
participants who were enrolled at the baseline were follow-up for
two regular intervals, one at third and final sixth month of TB
treatment.

Statistical Analysis

The statistical analysis was carried out by using Microsoft Excel
spread sheet and later entered inte SPSS V23.0 (IBM, USA).
Descriptive analfsls was utilized and expressed in l'requ.cncy,
percentage, Mean+SD, and by using independent ¢ test.
Tabulations and Bar graphs were used to display the data. The
level of significance was kept to be less than 0.05.

Ethical considerations

From the Institutional Ethical Clearance (IEC) for human
subjects committee at KLE academy of higher education and
research, Belagavi, Karnataka, India, the study was approved with
approval number: KAHER/EC/21-22/020.

The consort flow chart representation of materials and methods
was shown in Figure 1.
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RESULTS

Socio Demographic details

In our study, according to eligibility 250 participants were
allocated and were randomised into test and control groups.
Almost 20 patients were lost follow up at the end of follow up
2 (6™ month). We assessed the KAP of a total number of 220
patients (n=110 test and n=110 control). As far as background
information was concerned, majority of the patients were males
in both test and control (53.64% in test and 55.45% in control)
and majority belonged to the 26-35 years of age group (57.27%
in test and 60% in control). Around 83.64% of the patients in
both groups were literate and most of them were living in urban
residential area compared to rural area in both groups. The
marital status was found that majority of them got married (70%

in test and 78.18% in control). The socioeconomic status of the

patients found that majority were belong to lower middle (31.82%
in test and 39.09% in control) followed by upper lower and
upper middle-class groups. Most of the patients who were newly
diagnosed for TB were taking ATT medication (59.09% in test
and 55.45% in control). The social history of the patients found
that most of them were Non-alcoholic or smokers (45.45% in test
and 50% in control) but there were few smokers (21.82% in test
and 23.64% in control) and smokeless tobacco chewing (23.64%
in test and 17.27% in control). Majority of the patients were not
having any comorbidities only few of them had hypertension
(5.45% in control and test) and diabetes (2.73% in test and 3.64%
in control) [Table 1].

Health-Seeking behaviour

Regarding health seeking behaviour we assessed that about
97.27% of the patients in both test and control group patients that

Test group [n=125] |
(Pharmac

| Assessed for eligibility (n-260) |
#| Excluded (n=10)
Enrollment Not meetmg mclusion
I LI
Randomization (n=250) | Control group
[n=
(Usual clinical care)

Lost to follow up: 3 patients were unwilling

Lost to follow up: 6 patients ware lost to follow

to participate in study up and 2 were wnwallng to partcipate m study
Adrinistration of Adrainistration of
EAP questionmamre EAP questiomnaire

| Follow up 1 (3% month) |

Lost to follow up: I patients were wrwilling to

Loat to follow up: 5 patients were discontinued to

participate in study and 3 wers changed cenfers
‘ W"f ‘ Follow up 2 (6% month) ‘

Laost to follow ap: 5 patients were lost follow
up

participate in the study
EAP quastionnaire

Loat to follow up: 2 patients were converted to
MDR TB

1 e I

Total analysis: 110 patients were assessed |

| Todal anslysis: 110 patiants were 2sseased

Figure 1: The consort flow chart representation of materials and methods.
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Table 1: Comparison of control group and test group with Soclo-demographic profile of TB patients.

Socie-demographic profile Test (n=110)
Age groups

15-25 13
26-35 63
36-45 34
Gender

Femnale 51
Male 59
Literacy

Iliterate 18
Literate 92
Residency

Rural 52
Urban 58
Marital status

Unmarried 33
Married 77
Socioeconomic Status

Upper =
Upper middle 23
Lower middle i5
Upper lower 35
Lower 14
TB drug treatment

FDC 45
ATT 65
Social History

Smoker 24
Smokeless tobacco 26
Aleohol ]
Aleohaolic with smoking 10
Non-aleoholie/smoker 50
Comorbidities

Hypertension 6
Diabetes 3
No comorbidities 101
Total 110

they usually go to private clinic whenever they feel sick or to treat
a general health problem and only 2.73% patients of both groups
prefer for government clinic or hospital. About 84.55% in both
groups at once in a month generally seek health care at a clinic
or hospital, 14.55% in both groups the patients seek at least twice
a year or more to the healtheare elinie or hospital followed by

only 0.91% patients in both groups seeks once per year to the

98

(%) Control (n=110) (%)
(11.82) 11 (10.00)
(57.27) 66 (60.00)
(30.91) 33 (30.00)
(46.36) 49 (44.55)
(53.64) 61 (55.45)
(16.36) 18 (16.36)
(83.64) 92 (83.64)
(4727) 49 (44.55)
(52.73) 61 (55.45)
(30.00) 24 (21.82)
(70.00) 86 (78.18)
(2.73) 4 (3.64)
(20.91) 16 (14.55)
(31.82) 43 (39.09)
(31.82) 29 (26.36)
(12.73) 18 (16.36)
(40.91) 49 (44.55)
(59.09) 61 (55.45)
(21.82) 26 (23.64)
(23.64) 19 (17.27)
(0.00) (2.73)
(9.09) 7 (6.36)
(45.45) 55 (50.00)
(5.45) [ (5.45)
(2.73) 4 (3.64)
(91.82) 100 (90.91)
100.0 110 100.0

healthcare clinic or hospital. The comparison of both control and
test groups with Health-seeking behaviour of TR patients was

mentioned at Table 2.

TB knowledge and awareness

Om assessment and evaluation of knowledge and awareness on TE,

patients were interviewed about seriousness of the disease, signs
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and symploms, TB transmission, prevention, and occurrence
among all age groups. The questionnaire administered in three
treatment times e, baseline, follow up 1 and follow up 2. By
using independent 1 test, at baseline both control and test groups
has shown low knowledge and awareness, in which control group
mean score 3.3540.92 and test group mean score 3.55£1.55 with
f-value -1.1104 and p-value 0.2681. In follow-up 1 control group
mean seore 5.2440.99 and test group mean score 4.23+1.00 with
f-value 7.5326 and p-value 0.0001. In follow-up 2 controls group
mean score 7.10+1.10 and test group mean score 9.75+0.98 with
f-value -18.9101 and p-value 0.0001 which had shown highly
significant improvement [Figure 2].

TB attitude and Stigma

On assessment and evalvation of attitude and stigma towards
TR, patients were interviewed about ATT therapy, reporting side
effects, continuation of anti TE treatment when side effects occur,
disclosing condition to family members and continuation of anti
TEB treatment when signs and symptoms were reduced. By using
independent t test, at baseline both control and test groups has
shown low attitude and stigma, in which contrel group mean
score 2.724 1 44 and test group mean score 2.72+1 44 with t-value
0.0 and pvalue 1.0 In follow-up 1 control group mean score
7.73£1.31 and test group mean score 9.40+1.10 with f-value
-10.2356 and p-value 0.0001. In follow-up 2 controls group mean
score 12.73£1.31 and test group mean score 18.22+1.07 with
f-value -34.0073 and p-value 0.0001 which had shown highly
significant improvement [Figure 3).

Perception on TE

On assessment and evaluation of perception towards TB, patients
were interviewed about cure, treatment and diagnosis expense,
mental stability, sharing TB related problems and information
about TB. By using independent t test, at baseline both control
and test groups has shown low perception towards TB, in which
control group mean score 2.8041 .43 and test group mean score
2.80%1.43 with t-value 0.0 and p-value 1.0. In follow-up 1 control

w
i

1L

A0

.01

4.0

M valug

Baseling

Follow.up 1 Fallow-up 2

| B Contrel grovy [ N — |

Flgure 2: Comparison of control group and test group with TE knowledge
and awareness scores at different treatment times.
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group mean score 3.24+1.45 and test group mean score 2.39+1.82
with f-value 3.8176 and p-value 0.0001. In follow-up 2 controls
group mean score 3.07+1.39 and test group mean score 9.8520.76
with t-value -11.7635 and p-value 0.0001 which had shown highly
significant improvement [Figure 4].

DISCUSSION

Al present, clinical pharmacists are most accessible primary
healtheare providers in India. Despite the addition of pharmacists
in Public-Private Partnership programme under NTEP in India,
for being a DOT provider, case finder, counsellor, the awareness
and training the pharmacist by central TR center was found
inadequate in India ™ The NTEP program provides effective ways
to establish the link between disease transmission and infection
to initiate TB prophylaxis. Training and education imerventions
delivered by pharmacists have been evaluated in other countries
with high TB burdens and suggest that increased knowledge
about TE can change the way High-risk groups approach TB
prevention.*

In our study, males were outnumbered than females by

constituting more than 50% of the total sample among both test
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Figure 3: Compartson of control group and test growp with TB attitude and
stigrna scores at different treatment times.

Miean value

Haseling

Fallow.up |

Falloweup 2

BCuntrl group BTet group

Figure 4: Comparison of contral group and test group with TB Perception
scores at different treatment times.
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Table 2: Comparison of control group and test group with Health-seeking behaviour of TB patients.

Health-seeking behaviour Control group
Where do you usually go if you are sick,

or to treat a general health problem?

Private clinic 107
Government clinic or hospital 3
How often do you generally seel health

care al a clinic or hospital?

Onee in a month. 93
Twice a year or more. 16
Once per year. 1
Total 110

and control. The maximum number of participants were at the
working age group 26-35 (57.27% in test and 60% in control).
Similar results were reported by Vani ef al, (2015) marking a
hlght‘r incidence rate of TB from 25 to 35 years of age, the rate
gradually decreases.™ In our study most of the patients of about
97.27% approached the private health facility for their tuberculosis
symptoms. Similar study conducted by Uplekar et al. found that
in the Pune city, 60% of individuals with chest symploms first
approached a private provider and in another study by the same
author, it was found to be 86% 2

In our study, while assessing TB knowledge and awareness
at baseline we found that only few participants knew that a
seriousness of the TB disease, only few knew that cough was the
mode of transmission and were unknown of TB occurrence among
different age groups but after pharmacist intervention we found
significant improvement among lest group patients. In a study by
Sabir et al. in Rawalpindi, it was found that the participants had
little known knowledge about the causes of TB and the mode of
transmisston ™ The reason for this large difference may be because
our study was carried out in both urban and rural areas. However,
another study conducted in Sudan rural area by Mohamed et al.
showed that only 1.9% of the participants knew the cause of TB.*

In our study we found that more than a quarter of participants
had low attitude and found high stigma regarding TB in the
baseline and after pharmacist intervention we found significant
improvement in test group patients. In a study conducted by
Mweemba ef al. in Zambia showed that 80% of participants
had a positive attitude towards TB.* Our study also observed
that 49.1% of the participants agreed to disclose TB to family
members and isolate TB patients. This shows that TB patients are
still diseriminated against in our society. Although the attitude
to continue taking anti-TB drugs even when symptoms declined
was good, only few of them reports the side effects.

In our siud]' while we found, most of them have negative
perception opinion in curing and were thought expensive
with treatment and diagnosis available in India. According to

100

LY Test group LY Total %
97.27 107 727 214 97.27
273 B 273 & 2.73
84.55 93 B4.55 186 B4.55
14.55 16 14.55 32 14.55
091 1 0.91 & 0.91
100.0 110 100.0 220 100.0

Central TB division, it was reported that 80-85% of patients
were surccssfuﬂ}' treated; all diagnostic tests and treatment
expenses were available free under NTEP programme.® This
extension gap in attitude and perception can be reduced with
appropriate interventions and equitable distribution of health
services in all regions. Several studies have shown that knowledge
about TB increases by conducting awareness interventional
pmgra:ns.""s' Hence, we believe the role of clinical pharmari.si
plays an important role with NTEP programme in providing and
educating the TB patients to know about their disease condition.

CONCLUSION

We conclude majority of the patients in both control and test
groups were havi.ng lack of ]ﬁ.ru:lwl:dg,l: and awareness, low
attitude and perception on TB at the baseline. After intervention
from a elinical pharmacist and usual care from health care team,
we found significant improvement among TB patients. Test
group patients have shown greater improvement than control
group. It was shown that clinical pharmacist adequate counselling
and education of patients Played an important role aspect in
reducing the stigma, the impact of soecial CONSEQUENCEs of TB and
completion of anti TB treatment within duration of pc‘rmd. Thus,
the elinical pharmacists have a significant role in the national
strategy plan in elimination of TB from India by 2025.

LIMITATIONS

The findings are limited to only one tertiary care hospital and
four PHC centres only in Belagavi. So, the results cannot be fully
extrapolated for g,:r.lrral pupuiali.l:ln. Moreover, patirnisa.tl.cndi.ng
government hospitals are expected 10 have a relatively greater

awareness on health issues.
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ABBREVIATIONS

TB: Tuberculosiss, WHO: World Health Organisation;
MDR-TB: Multi drug-resistance tuberculosis; HIV: Human
immunodeficiency virus; AIDs: Acquired immunodeficiency
syndrome; KAP: Knowledge, attitude and perception; RNTCP:
Revised National Tuberculosis Control Programme; NTEP:
Mational Tuberculosis Elimination Program; IEC: Institulional
Ethical Clearance; PHC: Primary Health Care centre; PILs:
Patient Information Leaflets; FRE: Flesch Reading Ease; BALD:
Baker Able Leaflet Design; ATT: Antitubercular treatment; FDC:
Fixed Dose Combination therapy; ICF: Informed consent forms.
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The standard treatment imvolves first-line antitubercular therapy for treating pulmonary tuberculosis (TE)
In treating pulmonary tuberculosis [TR). This treatment is associated with many drug-related problems
[DRPs) and adverse drug reactions (ADRS). A single-Bind, randomized, controlled study was conducted
on 250 patients to Identify and evaluate the DREPs and ADRs among newly diagnosed pulmonary TE
patients in a tertiary care hospital. The patients were classified as the usual care group [Control) and
pharmaceutical care intervention group [Test). At the end of the follow-up study, the DEPS were assessed
using PCME classification ¥9.1. The causality assessment of ADRs was done with the Naranjo algorithm,
the severity assessment was carried with a modified Harbwig and Slegel scale and the preventability of
ADRs was assessed with a modified Schumock and Thornton scale. The statistical percentage analysls was
done using Microsoft Excel 2019 Of 250 participants, 88% had DRPs and developed one or more ADRs.
The DRPs of adverse drug event (possibly) occurring, unclear problemcomplaint, duration of treatment
tost lomg, medication reconciliation problem and inappropriate tming or desing Intervals were found to
be more. Around 94.55% of ADRs were mild, and 5.45% were moderate. The causality of ADRs around
04.09%; were possible and 5.92% were prohable, while the preventability of ADRs found around 89.55%
definitely preventable and 10.45% were probably preventable. The study condudes the importance of
clinical pharmacists in pharmaceutical patient care will contribute to understanding different DEPs and
ADRs in managing TH.

INTRODUCTION

jaundice, and optic neuritis. Itis essential to note that while
minor reactions do not necessitate discontinuation of

Tuberculosis (TB) remains a significant global health
challenge, rankingamongthedeadliestinfectious diseases!"!
The first-line treatment regimens for treating active
TB encompass isoniazid (INH/H), rifampicin (RMP/R],
ethambutol (EMB/E), and pyrazinamide (PZA/Z).[Y]
However, the prolonged use of these drugs in TB patients
often results in medical issues and side effects, potentially
leading to non-adherence. These adverse effects range
from minor, such as abdominal pain, epigastric discomfort,
nausea, vomiting, peripheral neuritis, itching, and joint
pain, to major complications like hepatitis, seizures,

antitubercular drugs, they can be managed by employing
alternative medications to mitigate the adverse effects.
Conversely, major adverse effects require the withholding
or withdrawal of drug therapy for the well-being of the
patient.'”

Pharmaceutical care involves the clinical provision of
medication therapy, focusing on identifying, resolving,
and preventing drug-related problems (DRPs).! These
problems encompass issues related to indications, safety,
efficacy, and compliance, and addressing them is crucial for
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delivering suitable treatment and preventing medication
non-adherence. The delivery of pharmaceutical care is
entrusted to a clinically trained pharmacist, proficientin
pharmacotherapeutic oversight. The primary objective
of these pharmacists is to attain well-defined therapeutic
goals, including curing ailments, stabilizing disease
processes, preventing diseases, and alleviating symptoms.
Collaborating with other healthcare professionals, these
pharmacists enhance patients’ quality of life.[]
Unresolved DRPs and ADRs can result in significant
morbidity and impact TB treatment regimens.'*! Many
patients experience a loss of follow-up upon discharge
from the hospital, leading to therapy discontinuation,
frequent changes in drug regimens, and insufficient patient
counseling and education. These factors may contribute
to the occurrence of DRPs or ADRs and unnecessary
healthcare utilization. In this context, monitoring TE
patients through a healthcare team is crucial to ensure
treatment completion. In the current scenario, the
comprehensive provision of pharmaceutical care by
pharmacists is vital. This approach includes offering
sufficient patient counseling to enhance medication
compliance, positively influencing morbidity outcomes,
detecting adverse events, correcting medication errors,
promoting medication adherence, and ultimately
contributing to an improved quality of life.™®! Therefore,
the objective of the current study is to identify and assess
DR.Ps and ADRsin individuals undergoing first-line therapy
withantitubercular drugs through the implementation of
pharmaceutical care.

MATERIALS AND METHODS

Study Design and Settings

Arandomized, controlled study with a single-blind design
was conducted among tuberculosis (TE) patients visiting
atertiary-care teaching hospital in the Belagavi district of
Karnataka state, India. The study spanned for 18 months,
commenced in September 2021, and was completed in
March 2023. Randomization was achieved through the
use of a simple envelope method, resulting in two parallel
branches [1:1 ratio): the usual care group [Control) and
the pharmaceutical care intervention group (Test). The
study participants opened the envelopes containing the
group assignments in the presence of a clinical pharmacist.
Participants in the test group received pharmaceutical
care interventions administered by the clinical pharmacist
in a designated room at the TB center within the hospital.
On the other hand, the control group received standard
care from other healthcare professionals within the usual
care room in the hospital.

Study Participants
The study included individuals aged 18 years and above

who were newly diagnosed with pulmonary tuberculosis
(TB) and undergoing self-administered TB treatment,

iIne. I Pharm. Sci. Drug Res., March - April, 2024, Vol 16, Issue 2, 142-148

encompassing both antitubercular treatment (ATT)
and fixed-dose combination therapy (FDC), obtained
from private practitioners. Exclusion criteria comprised
individuals below 18 years of age, those diagnosed with
extrapulmonary TB, individuals with more than one
comorbidity, and those unwilling to participate in the
study. The participants were provided information about
the study through a subject information sheet, and their
consent was obtained after enrolling them.

Data Collection and Statistical Analysis

The participants underwent interviews using a data
collection form that collected demographic details,
including age, gender, marital status, religion, area,
education level, and working experience. In adherence
to the eligibility criteria, patients who did not meet
the inclusion criteria were excluded. Through a single-
blind randomization technique, the included patients
were randomized into two groups: the test group (with
pharmacist intervention) and the control group (with
clinical care). Two regular intervals of participant
follow-up followed enrollment at baseline. The first
follow-up occurred at the third month, and the second
follow-up occurred three months after the first follow-up.
Data were collected and documented after the second
follow-up. Statistical analysis was carried out using
Microsoft Excel spreadsheet 2019. Descriptive statistics,
such as frequencies and percentages, were calculated for
the necessary data. Data visualization techniques were
employed, including tabulations, bar graphs, and pie
charts. The schematic consort flow chart outlining the
materials and methods is depicted in Fig. 1.

The patient medication compliance, which are DRPs
and ADRs was identified and evaluated. The DRPs were
categorized using the Pharmaceutical Care Netwaork
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Fig. 1: The schematic consort flow chart representation of materials
and methods
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Europe’s classification system (PCNE version 9.1).1%
The causality assessment of ADRs was conducted using
the Naranjo algorithm, followed by the evaluation of
severity using the modified Hartwig and Siegel scale. The
preventability assessment was also performed using the
modified Schumock and Thornton scale. 0]

The study received approval from the Institutional Ethical
Clearance (IEC) for human subjects under the reference
number KAHER/EC/21-22/020, dated July 29, 2021,
from KLE Academy of Higher Education and Research in
Belagavi, India.

RESULTS

Socio Demographic Details

In our study, a total of 250 patients were allocated
and randomized into test and control groups. 30
patients were lost follow-up at the end of follow-up 2
(6" month). We assessed a total number of 220 patients
(n = 110 test & n = 110 control) DRPs and ADRs. As far
as background information was concerned, the majority
of the participants were males in both test and control
[53.64% in test and 55.45% in control) and the majority
belonged to the 26 to 35 years of age group (57.27%in test
and 60% in control). Around 83.64% of the participants in
both groups were literate and most were living in urban
residential areas compared to rural areas in both groups.
The marital status of the participants found that the
majority of them got married (70% in test and 78.18% in
the control). The participants’ socioeconomic status found
that the majority belonged to the lower middle (31.82%
in test and 39.09% in control) followed by upper-lower
and upper-middle-class groups. Most of the participants
who were newly diagnosed for TB were taking ATT
medication [59.09% in test and 55.45% in control). The
social history of the participants found that most of them
were non-alcoholic or smokers (45.45% in test and 50%in
control) but there were few smokers (21.82% in the test
and 23.64% in control) and smokeless tobacco chewing
(23.64% in testand 17.27% in control). The majority of the
participants were not have any comorbidities only a few
of them had hypertension (5.45% in control and test) and
diabetes (2.73% in test and 3.64% in control) (Table 1).

Type of Drug Related Problems Identified

According to PCNE classification (V9.1), current study
findings on drug related problems (DRPs) were identified
among both test and control groups. We found that 03
(1.369) patients were due to suboptimal drug treatment
effects, while 42 (19.09%) patients had untreated
symptoms or disease indication affecting treatment
effectiveness. Adverse drug events potentially occurring
were noted in 129 (58.64%) of patients, indicating
concerns about treatment safety. Additionally, 46 (20.91%)
of patients presented with unclear complaints or problems
possibly arising from external factors (Table 2). The
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Table 1: Comparison of control group and test group with sodio-
demographic profile of TB patients

Socio-demographic Test(n () Contral %)
profile =110) (n=110)

Age groups

15-25 13 1182y 11 (10.00]
26-35 63 [(57.27) 66 (&0.00)
36-45 34 (3091) 33 (30.00])
Gender

Female 51 (46.36) 49 [44.55)
Male 59 (53.64) 61 [55.45])
Literacy

Illiterate 18 (16.36) 18 (16.36])
Literate 92 (B3.64) 92 (B3.64)
Residency

Rural 52 (47.27) 49 [44.55)
Urban 58 (52.73) 61 [55.45)
Marital status

Unmarried 33 (30.00) 24 (21.82)
Married 77 (70.00) B6 (78.18)
Socioeconomic stotus

Upper 3 (273) 4 [3.64)
Upper middle 13 (2091) 16 [14.55])
Lower middle 35 (31.82) 43 (39.09]
Upper lower 35 (3L8z) 29 (26.36)
Lower 14 (1273) 18 [16.36)
TH drug treatment

FI:C 45 (40.91) 49 [44.55)
ATT 65 (59.09) 61 [55.45]
Social history

Smoker 14 (21.82) 26 [23.64)
Smokeless tobacco 26 (2364) 19 (17.27)
Alcohal 1] (D.00) [2.73)
Alcoholic with smoking 10 (9.0 7 [6.36)
Non-alcoholic/smoker 50 [45.45) 55 (50.00)
Comaovrbidities

Hypertension ] [(5.45) 6 [5.45)
Diabetes 3 (273) 4 [3.64)
No comorbidities 101 (91.82) 100 (20.91)
Total 110 100.0 110 100.0

current study also identified various causes of DRPs
among both test and control groups. These were due to
polypharmacy which were unnecessarily prescribed in 4
(1.82%) patients, therapeutic duplication (excessively high
doses of single active ingredients) were administered in 10
(4.55%) patients, complexity in dosage/treatment regimen
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Table Z: Detailed drug related problems [PCNE]

The problems
Frequency (N = 220) Percentage (%) Total
Primary domain ~ Code  Problem Toml (%)
Test Control  Test Contral [N =220}
1. Treatment P12  Effect of drug treatment not optimal 3 0 273 0 3 136
effectivenass P13  Untreated symptoms or indication 16 26 14.55 23.64 42 19.09
2 Treatment safety pz1 ‘vdverse drugevent [possibly) 57 72 5182 6545 129 SB.64
oCCuring
3. Other Paz Un.c!ear Pro blemy/complaint. Further 34 12 3091 1091 46 2091
clarification necessary
Table 3: The causes for drug related problems [PCNE)
The couses
Primary domuain Code Cause Frequency (n=2200 Percentage (%) Total Total (%)
Test Control  Test Contral N =220
1. Drug selection Cl6 Tobo many different drugs/active 2 2 1.82 182 4 182
ingredients prescribed for indication
2. Dose selection C3.2  Drug dose of a single active ingredient 6 4 545 364 10 455
too high
3. Treatment C4.2  Duration of treatment too long 30 27 27.27 2455 &7 2591
duration
4. Patient related C7.1  Patient intentionally usestakes less 16 B 14.55 7.27 4 1091
drug than prescribed or does not take
the drug at all for whatever reason
C7.7  Inappropriate timing or dosing 27 29 2455 2636 143 2545
intervals
5. Patient transfer CB.1  Moedication reconciliation problem 29 40 26.36 3636 &9 31.34
related
Total 110 110 100 100 220 100

(longer duration of treatment) found in 57 (25.91%)
patients, patient non-compliance (low dosage of prescribed
drug intake or does not take the drug) was found among
24 (10.91%) patients, dosing timings or intervals were
inappropriately administered among 56 (25.45%) patients
and lack of transition care where the patients shift from
hospital care to primary health care centres (medication
reconciliation problem) were found among 69 (31.36%)
patients (Table 3).

Acceptance of the Intervention Proposals, Planned
Interventions & Status of the DRPs

As our study was an interventional RCT trial, we have
implemented the interventional proposal to test group
from the baseline. Among 110 patients in the test group, 94
(B5.45%) patients were accepted pharmacist intervention
and fully implemented it, 14 (12.73%) patients were
accepted intervention but partially implemented, only 2
(1.82) patients accepted intervention but implementation
of pharmaceutical care services was unknown (Fig. 2).
Regarding the planned interventions, the test group was

It S Pharm. Sci. Dvug Res., March - April, 2024, Vol 16, Issue 2, [42-148

given with patient [drug) counseling on B3 (75.45%)
patients, written information of provided on 12 (10.91%)
patients who were unable to listen and on 15 (13.64%)
counselling was given to family members (Fig. 3). After
the follow-up, 2 (6" month), at the end of the study, We
found 74 (67.27%) patients in the test group the DRPs
were totally solved and 36 (32.73%) patients the DRPs
were partially solved.

Plammdl Imteiventionns: Tesd Group

» Faliral fdrug) coumstiing
« Wrlties infermatien rovided ot
spekin f fandy member caegher

Fig. 2: The planned interventions
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Tahle 4: Common adverse drug reactions observed in both test and control groups.

Drugs Commaon ADRs Testin=1100 (%) Control (n=110] (%)
Hepatotoxicity [ [5.45) 4 (3.64)
Peripheral neuritis 7 [6.36) 4 (3.64)
Izoniazid i
Gl disturbance 7 (70 73 [B6.36])
Skin rashes 4 [3.64) 2 [1.82)
Orange/red color urine 110 {100} 110 (100}
Abdominal pain 25 [22.73) 27 [24.55)
Rifampicin fAu-like syndrome 11 (10 [:] [5.45)
Mausea,vomiting 29 (26.36) 15 (13.64)
Arthralgia 2 (1.82) [1.82)
Hepatotoxicity [ [5.45) (3.64)
Pyrazinamide Malaise (3.64) (2.73)
Anorexia (091} 2 (1.82)
MNausea,vomiting 29 (26.36) 15 (13.64)
Ocular side effects 1 (0:91) (1.82)
Optic neuritis 0 (D] [1.82)
Ethambutol Pruritis 7 [6.36) (3.64)
Gl disturbance 7 (70) 73 (B6.36)
Headache 27 [24.55) 18 (16.36)

Intvrvention Aceepred: Test Group

1.82%

* Tmterveatian aceepied and Bally o pderae el
Iaierremilan scoepied, partisly inplemeared

* lmiervemtian sccopied. implmantatian apkeown

Fig. 3: Acceptance of the intervention propozsals

Adverse Drug Reactions Assessment

Most adverse drug reactions (ADRs) (95.85%) occurred
in the intensive phase, while only 4.15% occurred in the
continuation phase in both test and control groups. Around
50% of ADRs occurred in the 1% week of treatment in the
baseline. The majority of them were common ADRs, which
were related to gastrointestinal disturbance, nausea or
vomiting, abdominal pain, headache etc. The common
ADRs that were observed in both test and control groups
with four antitubercular drugs are listed in Table 4.

We have assessed the severity of ADRs by using a modified
Hartwig and Siegal scale, and found that 102 (92.73%) in
test and 106 (96.36%) in the control group of the ADRs
classified as mild (Level 1 and 2), 8 (7.27%]) in test and
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4 (3.64%) in control as moderate (Level 3 and 4). None
of the ADRs were classified as severe. According to the
Naranjo algorithm causality assessment, 102 (92.73%)
in the test and 105(95.45%) in the control group of the
ADRs were classified as possible, B (7.27%) in the test
and 5 (4.55%) in the control as probable. No ADRs were
classified as definite. According to Schumock and Thorton
preventability assessment scale, 95 (86.36%) in test
and 102 (92.73%] in the control group of the ADRs were
classified as definitely preventable, 15 (13.64%) in test
and 8 (7.27%) in control as probably preventable. No ADRs
were classified as not preventable.

DiscussiON

Pharmacists play a crucial role in ensuring the appropriate
use of medications by identifying and addressing DRPs. As
per the PCNE-DRP (V9.1) classification, a DRPis defined as
aneventor circumstance related to drug therapy that either
actually or potentially interferes with the desired health
outcomes. The standard treatment duration for newly
diagnosed TB patients involves a six-month regimen with
first-line antitubercular drugs.""*! During this extended
therapy period, the potential for DRPs arises, posinga risk
of treatment withdrawal and impacting the overall guality
of life. Our present study underscores the significance
of clinical pharmacist-led interventions in efficiently
identifying and addressing DRPs. Similar findings were
found from various studies that emphasize the positive
impact of timely interventions in managing DRPs. 118
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This study specifically evaluates DRPs among TB patients
attending the National Tuberculosis Elimination Program
(NTEF) center at a tertiary care hospital, with subsequent
follow-ups conducted at primary health care centers.
Importantly, this study stands out as one of the few in
India that systematically analyzes interventions targeting
DRPsin TB patients, utilizing the PCNE classification, and
assesses ADRs related to TB treatment.

In the current study involving 220 participants, it was
observed that the majority were males, constituting
53.64% inthe test group and 55.45% in the control group,
while females accounted for 46.36 and 44.55% in the test
and control groups, respectively. This similar finding was
seen in several other studies, indicating a higher risk of
infection among males. '*'® The study predominantly
included adults aged 26 to 35 years, who had high risk of
infection compared to the elderly and children, consistent
with findings from other studies."**" Furthermore, the
present study revealed a notable prevalence of smokeless
tobacco and smoker patients affected by TB, mirroring
similar findings in other study, which highlighted the
association between TB patients and smoking and
smokeless tobacco habits.*" Additionally, our study
reported fewer patients without comorbidities compared
to those with comorbidities, differing from another study
that indicated a higher incidence "]

In our study, a total of 129 cases (5B8.64%) were identified
as adverse events possibly occurring, followed by 46 cases
(20.91%) with unclear problems/complaints, 42 cases
(19.09%) related to untreated symptoms or indications,
and only 3 cases (1.36%) where the effect of drug treatment
was not optimal among the 220 patients. However, in the
study by Tharanon V et al. revealed different categories
of DRPs, including drug problems related to indications,
excessively high or low drug doses, dru&interactluns. and
patient failure to receive medication.!*” In our current
study, the primary causes of DRPs were identified as
medication reconciliation problems (31.36%), duration of
treatment too long (25.91%), and inappropriate timing or
dosing intervals (25.45%). These findings were attributed
to the antitubercular drug treatment strategy, requiring
patients to undergo a minimum &-month therapy and refill
their prescriptions weekly or monthly. Fauna Herawatiet al.
reported asimilar trend, where TB patients faced challenges
in adherence when admitted or transferred to different
healthcare institutions, leading to treatment loss.**!
Regarding ADRs, gastrointestinal disturbances were
the most prevalent in our study. While in other study
highlights gastritis as the most common ADR during
anti-TB medication.*" Our study reported low occurrences
of hepatotoxicity, peripheral neuritis, flu, skin rashes,
and malaise. The observation of orange/red-colored
urine among all patients was attributed to a normal ADR
associated with rifampicin. A higher frequency of ADRs
was noted during the intensive phase (95.96%) compared
to the continuation phase (5.04%), consistent with other

Ine. J. Pharm. Sci. Ovig Res., March -
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studies indicating a higher incidence of ADRs in the early
months of TB treatment.>*2% pur study did not affect the
overall therapeutic outcome despite these ADRs.

In the current study, among the reported ADRs, 102 cases
(92.73%) in the test group and 106 cases (96.36%) in the
control group were categorized as mild (Level 1 and 2)
on the modified Hartwig and Siegal scale. Additionally, 8
cases (7.27%) in the test group and 4 cases (3.64%) in the
control group were classified as moderate (Level 3 and
4). Mild ADRs typically do not necessitate any changes in
treatment, while moderate ADRs may require adjustments
to the suspected drug dose or discontinuation of the
drug. Regarding causality assessment using the Naranjo
algorithm, the majority of ADRs, 102 cases (92.73%) in the
test group and 105 cases (95.45%) in the control group,
were classified as possible. Only 8 cases (7.27%) in the
test group and 5 cases (4.55%) in the control group were
categorized as probable. It's essential to note that the study
did not conduct rechallenge tests to establish the causative
agent, and there were no laboratory investigations to
determine drug concentrations in tissues or body fluids.
Asaresult, no reported ADRs were categorized as definite
in this study.

The effective management of TB patients necessitates a
multidisciplinary healthcare professional team strategy.
Pharmacists play a vital role within such teams and can
contribute at various stages in the value chain for TB
control. The current study indicates that pharmacists
significantly contribute to TB treatment by identifying
DRPs and monitoring ADRs. This involvement proves
instrumental in enhancing treatment adherence, assessing
risk factors, managing disease control and prevention,
and enhancing the safety and efficacy of TB treatment.
Therefore, the provision of pharmaceutical care services
in TB management, under the supervision of pharmacists,
is a crucial element in contributing to controlling and
preventing TB disease.

CONCLUSION

This study appears to be first pharmaceutical care
interventional study conducted on tuberculosis patients
in India through a clinical pharmacist. A thorough
understanding of the various DRPs and ADRs helped
in effective TE management. Additionally, this study
contributes to the assessment of the safe usage of
antitubercular drugs, as the ADRs identified align
with those previously reported in the literature. A
noteworthy outcome of the study is the high acceptance
and implementation of planned pharmacistinterventions
and recommendations among the test group patients.
Furthermore, pharmaceutical care intervention in the
test group resulted in resolving and improving DRP
status. This study's findingshow that pharmaceutical
care services' impactes in treating tuberculosis promotes
better healthcare outcomes.
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