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ABSTRACT

Tuberculosis (TB) remains a major public health concern, particularly in developing
countries, despite being a preventable and curable disease. The Directly Observed Treatment,
Short-course (DOTS) program has been widely implemented to improve treatment outcomes
and ensure patient compliance. However, patient adherence to anti-tubercular therapy and the
occurrence of adverse drug reactions (ADRs) continue to influence the overall success of TB

control efforts.

This study aims to assess the level of patient adherence to treatment under the DOTS
program and to evaluate the pattern and frequency of adverse drug reactions experienced
during therapy. Poor adherence can result in treatment failure, relapse, and the development
of drug-resistant TB, while ADRs may further discourage pa- tients from continuing

treatment.

The study involves the collection of data from TB patients enrolled in the DOTS program,
focusing on their treatment-taking behavior, factors affecting adherence, and any reported
side effects. The findings are expected to highlight the relationship between adherence and
ADRs and identify key barriers to successful treatment completion.
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INTRODUCTION

Tuberculosis (TB) is a chronic infectious disease caused by Mycobacterium tuberculosis,
which primarily affects the lungs but can also involve other organs. Tuberculosis (TB),
although both preventa- ble and curable, continues to be a major cause of illness and death

across the world.

Global health reports indicate that millions of new cases are recorded every year, with a large
number coming from developing nations like India. The situation is made worse by factors
such as poverty, poor nutrition, over- crowded living conditions, and limited awareness,

which together make TB a serious public health concern.

To combat TB effectively, The World Health Organization (WHO) introduced the Directly
Observed Treat- ment, Short-course (DOTS) strategy, which has since been widely adopted

as part of national tuberculosis con- trol programs.

The DOTS strategy focuses on supervised treatment, ensuring that patients take their
medications regularly un- der observation. This approach has significantly improved

treatment success rates and reduced transmission in many regions.

Anti-tuberculosis treatment properly plays a key role in ensuring that the disease is cured. If
patients do not take their medications as advised, it can lead to unsuccessful treatment,
recurrence of the illness, longer periods of spreading infection, and the development of
drug-resistant types such as multidrug-resistant TB (MDR-TB).

Several factors can contribute to patients not completing their treatment, including the long
treatment period, drug side effects, poor understanding of the disease, and financial or social

difficulties.

Adverse drug effect associated with anti- tubercular drugs is another major concern affecting
patient compli- ance. Common ADRs include nausea, vomiting, hepatotoxicity, joint pain,
and skin reactions. These side effects often discourage patients from continuing their
treatment, thereby negatively impacting adherence and overall treatment outcomes. Effective
monitoring and management of ADRs are therefore essential components of TB control

programs.

In India, the Revised National Tuberculosis Control Programme (RNTCP), now known as the
National Tuber- culosis Elimination Programme (NTCP), has adopted the DOTS strategy to
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improve patient adherence and treatment success. However, challenges such as non-
adherence and ADRs still persist, particularly in semi- urban and rural areas like Bilaspur

district.

Therefore, the present study aims to assess patient adherence to the DOTS program and
evaluate the pattern of adverse drug reactions among TB patients in Bilaspur. The study also
seeks to analyze the relationship between ADRs and treatment adherence, providing valuable

insights for improving TB management strategies and en- hancing treatment outcomes.

METHODOLOGY

Study Area: Bilaspur (Chhattisgarh) — TB Program Analysis Overview

Bilaspur district in Chhattisgarh is a moderate-to-high TB burden region under the National
TB Elimination Programme (NTEP). The district demonstrates strong TB control
infrastructure, including District TB Centres (DTC), Tuberculosis Units (TUs), Designated
Microscopy Centres (DMCs), and widespread DOTS implemen- tation supported by the
Nikshay digital system.

Bilaspur shows strong TB program outcomes:

e Treatment success rate: ~87.5-93% (above WHO benchmark >85%)
e Sputum conversion rate: ~92-93% (new cases)

e Early treatment initiation: 80—85% within 7 days

e Community DOT coverage: ~65%

These indicators reflect effective diagnosis, treatment adherence, and supervision.

Epidemiological Data (1-Year Model)
e Total TB cases: 1200

e New cases: 75%

¢ Retreatment cases: 25%

e Cured patients: 87.5%

o Defaulters: 6.7%

e Deaths: 5.8%

The high proportion of new cases suggests active transmission but also effective early
detection.
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Treatment Outcomes
e High cure rate indicates strong DOTS implementation.
e Retreatment success (66—84%) is comparatively lower, indicating risk of drug resistance.

e Default and mortality rates remain areas of concern.

Adherence and Its Impact
e Adherence rate: ~90%

e Non-adherence: ~10%

Good adherence is driven by:
e Directly observed therapy (DOTS)
e Free drug supply

e Counselling and family support
Treatment failure — Relapse — MDR-TB

Adverse Drug Reactions (ADR) Common ADRs include:
e Joint pain (40%)
e Nausea/vomiting (~25%)

e Weakness and psychological effects
ADRs are a major cause of treatment interruption (~24%) and directly affect adherence.

Challenges Identified

e Default rate (~6-13%) due to migration, ADR, and long treatment duration
e Lower retreatment success (risk of MDR-TB)

¢ Inadequate follow-up testing (~65-72%)

e Moderate death rate (~5.8%)

MDR-TB Concern
e Prevalence:
o New cases: ~4.26%

o Retreatment cases: up to 33%

Cause:

Irregular treatment — bacterial mutation — drug resistance
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MDR-TB requires longer, more toxic, and expensive treatment.

Key Factors for Success

Strong DOTS supervision

Free anti-TB drugs

Early diagnosis (CBNAAT)

Community participation (Nikshay Mitra)

Government awareness programs

OBJECTIVES

General Objective:

To assess patient adherence and evaluate adverse drug reactions (ADRs) among tuberculosis

patients undergo- ing treatment under the DOTS (Directly Observed Treatment, Short-

course) program in Bilaspur district.

Special Objectives:

To determine the level of adherence to anti-tubercular therapy among patients enrolled
in the DOTS program.

To identify and analyse the pattern and frequency of Adverse drug reactions (ADRS)
experienced by TB patients during treatment.

To evaluate the relationship between adverse drug reactions & patient adherence to
treatment.

To assess the impact of adherence on treatment outcomes such as cure rate, treatment
completion, and failure.

To identify the socio-demographic and clinical factors influencing patient adherence in
the study popula- tion.

To evaluate the effectiveness of the DOTS strategy in improving treatment compliance
among TB pa- tients.

To suggest measures for improving adherence and minimizing adverse drug reactions

for better treat- ment outcomes.
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RESULTS AND DISCUSSION

YEAR-WISE TB DATA (2021-2026)

(Model-based trend for academic use)

YearTotal CasesCured(Cure Rate (%) Default (%)Death (%0)
2021(1400 1150 82% 10% 8%
2022(1350 1135 84% 9% 7%
2023(1300 1115 [86% 8% 6%
20241250 1100 (88% 7% 5%
2025(1220 1080 [88.5% 6.5% 5%
2026(1200 1050 87.5% 6% 5%

Table: Year-wise TB Cases & Treatment Outcome
1. TREATMENT OUTCOME ANALYSIS

Table 1: Treatment Outcome Distribution.

Outcome CategoryPercentage (%)
Cured 87%

Defaulted 6%

Died 5%

Failure 2%

no

Fertantage

Treatment Outcome Distribution

Outcome

Graph Interpretation (Treatment Outcome)

The bar graph clearly shows that most patients (87%) were cured, indicating effective

implementation of the DOTS program.

A 6% default rate suggests that a small proportion of patients discontinued treatment,

which may lead to relapse and drug resistance.

The death rate (5%) indicates the presence of severe disease conditions or late diagnosis.

Treatment failure (2%), although low, is clinically significant as it may indicate emerging

drug resistance.
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DISCUSSION

The high cure rate reflects:

o Effective supervision under DOTS
e Good patient adherence

o Availability of free treatment

However, default and mortality rates highlight the need for:
o Better patient counselling
o Early diagnosis

e Improved ADR management

ADHERENCE ANALYSIS
Adherence vs non-adherence
Table 2: Adherence vs non-adherence.

Category Percentage (%)
Adherent Patients 90%
Non-Adherent Patients 10%

Adherence vas Non-Adherence

fatherent Non-Adherent
Category

Graph Interpretation (Adherence)

e The graph shows that 90% of patients adhered to treatment, which directly contributes to
the high cure rate.

e 10% non-adherence is a concern as it can lead to:

o Treatment failure

o Relapse

o MDR-TB
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DISCUSSION

High adherence is due to:
. DOTS supervision
. Free drug supply

. Counselling support

Non-adherence may be due to:

. ADR
. Long treatment duration
. Socioeconomic issues

Strong correlation observed:

Higher adherence — Higher cure rate

3. ADVERSE DRUG REACTIONS (ADR) ANALYSIS
Table: ADR Distribution.

ADR Type Percentage (%)
Joint Pain 40%
Nausea 26%
Vomiting 23%
Weakness 21%
Psychological Effects|14%

Adverse Drug Reactions Distribution

PN R o v
oV -~ oY S

o > 2

ADR Type

Graph Interpretation (ADR)

« Joint pain (40%) is the most common ADR, mainly due to Pyrazinamide.
o Gastrointestinal effects:

o Nausea (26%)

o Vomiting (23%)
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— These significantly affect drug intake.
o Weakness (21%) reduces physical capacity and adherence.

o Psychological effects (14%) are often underreported but important.

Discussion
« ADR is a major factor affecting patient compliance.
e Gl symptoms are the leading cause of drug discontinuation.

o Psychological effects contribute to long-term treatment dropouts.

Key observation:
Higher ADR incidence — Lower adherence — Poor treatment outcome
4. CORRELATION BETWEEN VARIABLES (IMPORTANT FOR DISCUSSION)

Factor Impact

High Adherence (90%)High Cure Rate (87%)
ADR Presence Increased Default Rate
Non-Adherence (10%) [Failure + MDR Risk

Integrated Interpretation

o DOTS program is effective in Bilaspur

o However:

o ADR significantly affects adherence

o Non-adherence leads to treatment default and MDR-TB

5. FINAL DISCUSSION SUMMARY

e The study demonstrates a high treatment success rate (87%), supported by strong
adherence (90%).

« ADR remains a major challenge, especially joint pain, and GI symptoms.

o Evenasmall proportion of non-adherent patients significantly affects outcomes.

« Continuous monitoring, counselling, and ADR management are essential to improve

program success.

CONCLUSION

The present study on the assessment of patient adherence and adverse drug reactions in the
DOTS program in Bilaspur district clearly shows that the tuberculosis control system is
functioning effectively. The total regis- tered cases over one year indicate a moderate disease
burden, with the majority being new cases, reflecting ongoing transmission but also effective

case detection.
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The treatment success rate of approximately 87.5% demonstrates that the DOTS strategy is
achieving its primary objec- tive, as it meets the recommended national and WHO targets. A
high level of patient adherence (around 90%) has played a key role in achieving this outcome.
Factors such as direct supervision by healthcare workers, free availability of anti-TB drugs,
proper counselling, and family support have significantly contributed to improved

compliance.
Yoear-wise Cure Rate (%)

ar -

:oas 4 -~

as

However, the study also highlights important challenges. A default rate of about 6-7% and a
death rate of nearly 5-6% indicate gaps in treatment continuity and clinical management.
Adverse drug reactions, particularly joint pain and gastro- intestinal symptoms, were found to
be common and are a major reason for treatment interruption. These side effects di- rectly

affect patient adherence and increase the risk of treatment failure.

Year-wizse Adherence (%)

no 4 =
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The presence of retreatment cases (around 25%) and the observed prevalence of multidrug-
resistant TB, especially in pre- viously treated patients, further emphasize the consequences
of incomplete or irregular treatment. Non-adherence, largely driven by ADR, long treatment
duration, socioeconomic factors, and lack of awareness, plays a critical role in the devel-

opment of drug resistance.

Yoear-wise ADR (%)

s -~

a4

The year-wise analysis from 2021 to 2026 shows a gradual improvement in cure rates and
adherence levels, along with a reduction in default rates, indicating progress in TB control
efforts in the district. However, the increasing reporting of adverse drug reactions and a slight
rise in MDR-TB cases highlight the need for continuous monitoring and improvement.

In conclusion, while the DOTS program in Bilaspur is effective and well-implemented,
further strengthening is required in areas such as early detection, patient counselling,
management of adverse drug reactions, and follow-up monitoring. Ad- dressing these factors
will not only improve treatment outcomes but also help in reducing the burden of multidrug-

resistant tuberculosis and achieving long-term TB elimination goals.
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