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ABSTRACT: Tuberculosis (TB) remains a major public 
health challenge, driven by a complex interaction of 
environmental and behavioral factors. This study examines 
how air pollution, poor sanitation, and urban overcrowding 
contribute to TB prevalence, alongside behavioral 
determinants such as smoking and treatment adherence. A 
systematic review was conducted, analyzing peer-reviewed 
studies from databases including PubMed, Scopus, and 
Google Scholar. The findings indicate that fine particulate 
matter (PM2.5), biomass fuel use, and inadequate 
ventilation significantly increase TB risk, while smoking and 
stigma-related delays in treatment further exacerbate 
transmission. Socioeconomic inequalities were also found 
to play a critical role in limiting healthcare access for 
vulnerable populations. Mitigation strategies should include 
stricter air quality regulations, improved housing 
infrastructure, and expanded public health education 
programs to encourage early diagnosis and adherence to 
treatment. Successful TB control models from countries 
like Brazil demonstrate the effectiveness of integrating 
community engagement with robust healthcare policies. 
Future research should explore the intersection of TB with 
climate change and antimicrobial resistance to develop 
long-term, sustainable solutions. Addressing TB requires a 
multidisciplinary approach, combining environmental 
policies, public health initiatives, and community-driven 
interventions to reduce global incidence rates. 
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INTRODUCTION 

Tuberculosis (TB) remains a major global public health challenge, affecting millions of people each 

year. TB is caused by Mycobacterium tuberculosis, an airborne pathogen that primarily targets the 

respiratory system. Despite significant advancements in TB control strategies, the disease 

continues to pose a severe threat, particularly in low- and middle-income countries. The interplay 

between environmental factors and community behavior plays a crucial role in shaping TB 

transmission patterns and determining the effectiveness of public health interventions (Zhao et 
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al., 2021). While biomedical factors such as immunological responses and genetic susceptibility 

have been extensively studied, increasing evidence suggests that social and environmental 

determinants significantly influence TB incidence and prevalence. 

Environmental factors, including air pollution, population density, and inadequate sanitation, have 

been recognized as key contributors to TB transmission. Exposure to fine particulate matter 

(PM2.5) has been linked to increased TB susceptibility due to its detrimental effects on immune 

function (Zhao et al., 2021). Similarly, prolonged exposure to indoor and outdoor air pollution has 

been associated with higher TB mortality rates, particularly in urban centers with poor air quality 

(Rylance et al., 2020). Furthermore, overcrowded living conditions facilitate the spread of TB 

through airborne transmission, emphasizing the critical role of housing and urban planning in TB 

prevention efforts (Jannah et al., 2023). 

In addition to environmental factors, socioeconomic conditions play a pivotal role in shaping TB 

risk. Studies have demonstrated that poverty, unemployment, and inadequate healthcare access are 

strongly correlated with increased TB incidence (Noppert et al., 2019). In marginalized 

communities, barriers to early TB diagnosis and treatment, including financial constraints and 

healthcare disparities, exacerbate disease burden (Knipper et al., 2021). Furthermore, social stigma 

and discrimination hinder TB detection and adherence to treatment, perpetuating transmission 

cycles and increasing the risk of drug-resistant TB (Duarte et al., 2021). Addressing these 

socioeconomic determinants is essential for developing holistic TB control strategies that extend 

beyond biomedical interventions. 

Community behavior and awareness are also crucial in shaping TB epidemiology. Effective health 

education programs and community engagement initiatives have been shown to reduce TB 

transmission rates by promoting early detection and treatment adherence (Wekunda et al., 2021). 

Conversely, misinformation and cultural beliefs regarding TB often lead to delays in seeking 

medical care, increasing the likelihood of severe disease progression and further transmission 

(Puspita et al., 2019). Additionally, smoking and other high-risk behaviors have been identified as 

significant contributors to TB progression, further highlighting the importance of behavioral 

interventions in disease prevention (Beigoli et al., 2024). 

Social stigma remains a major barrier to effective TB control. In many cultures, individuals 

diagnosed with TB face social exclusion and discrimination, which discourages them from seeking 

timely medical intervention (Gutiérrez-Téllez et al., 2023). The fear of being ostracized can lead to 

non-disclosure of TB status, resulting in delayed diagnosis and continued transmission within 

communities. Personal experiences with TB, whether through family members or acquaintances, 

shape attitudes toward the disease and influence health-seeking behavior (Beigoli et al., 2024). 

Understanding these social dynamics is critical for designing effective public health campaigns that 

encourage early diagnosis and treatment adherence. 

The impact of community behavior on TB transmission varies across geographical and 

socioeconomic contexts. In rapidly urbanizing regions, high population mobility and inadequate 

housing conditions contribute to rising TB rates (Teng et al., 2022). In contrast, in rural settings, 

limited healthcare infrastructure and traditional beliefs about disease etiology hinder TB 
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prevention efforts (Yu et al., 2024). The effectiveness of TB control strategies, therefore, depends 

on localized interventions that address specific community needs and behavioral patterns. 

The COVID-19 pandemic has further complicated TB control efforts worldwide. Disruptions in 

healthcare services have led to reduced TB screening and treatment access, resulting in delayed 

diagnosis and increased transmission (Ferrer et al., 2021). The overlapping symptoms of COVID-

19 and TB have also contributed to misdiagnoses and underreporting of TB cases, exacerbating 

the global TB burden (Duarte et al., 2021). Additionally, pandemic-related economic hardships 

have intensified social inequalities, further amplifying TB risk among vulnerable populations. The 

intersection of TB and COVID-19 highlights the need for integrated healthcare approaches that 

prioritize both infectious diseases within public health frameworks. 

Despite extensive research on TB epidemiology, significant gaps remain in understanding the 

complex interactions between environmental factors, community behavior, and TB incidence. 

While numerous studies have examined individual environmental variables such as air pollution 

and housing conditions, there is limited research on the synergistic effects of multiple 

environmental stressors on TB transmission (Kapwata et al., 2022). Additionally, the role of 

cultural and social norms in shaping health behaviors and TB outcomes remains underexplored 

(Singh et al., 2018). Addressing these knowledge gaps is essential for developing comprehensive 

TB control strategies that account for both environmental and behavioral determinants. 

This review aims to provide an in-depth analysis of the relationship between environmental 

factors, community behavior, and TB incidence. By synthesizing current evidence, this study seeks 

to identify key determinants of TB transmission and highlight effective intervention strategies. 

Specifically, this review will explore the impact of air pollution, housing conditions, and 

socioeconomic disparities on TB epidemiology. Additionally, it will examine how community 

awareness, stigma, and health behaviors influence TB prevention and treatment outcomes. By 

integrating insights from multiple disciplines, this review aims to contribute to a more holistic 

understanding of TB control strategies. 

The scope of this review encompasses a diverse range of geographical settings, with a focus on 

high-burden TB regions, including sub-Saharan Africa, South Asia, and Latin America. These 

regions are characterized by unique environmental and social challenges that influence TB 

epidemiology. By analyzing case studies from different cultural and economic contexts, this review 

aims to provide globally relevant insights into TB prevention and control. Ultimately, this study 

underscores the importance of interdisciplinary approaches in addressing TB as a multifaceted 

public health issue, emphasizing the need for policies that integrate environmental and social 

determinants of health. 

 

METHOD 

This study employs a systematic review approach to examine the relationship between 

environmental factors, community behavior, and the incidence of tuberculosis (TB). A 

comprehensive literature search was conducted across academic databases, including PubMed, 

Scopus, and Google Scholar, targeting studies published within the last two decades. The search 
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strategy incorporated predefined keyword combinations and Boolean operators to ensure 

precision and inclusivity. Keywords included "environmental factors and tuberculosis," 

"community behavior and tuberculosis," "socioeconomic risk and TB," "environmental health and 

TB," "tuberculosis prevalence," "social determinants and tuberculosis," and "environment-health 

interactions." These keywords were selected to maximize the scope of the review and capture 

diverse studies examining the role of environmental and behavioral determinants in TB incidence. 

The selection criteria were designed to include peer-reviewed studies, systematic reviews, and 

meta-analyses that provide empirical or theoretical insights into the relationship between 

environmental factors, socioeconomic conditions, and TB prevalence. Studies that explored the 

impact of community behavior and public health interventions on TB transmission were also 

considered. Research involving populations from various geographic regions was included to 

account for variations in TB incidence and identify region-specific risk factors. Only studies 

published in English or available in accessible translations were considered for analysis. 

Exclusion criteria were applied to eliminate studies that focused exclusively on the clinical aspects 

of TB without addressing relevant environmental or social determinants. Publications that lacked 

peer review, such as technical reports or policy documents without empirical data, were excluded. 

Additionally, studies that concentrated solely on bacteriological analyses or treatment methods 

without assessing external contributing factors were not considered. 

To enhance reliability, a multi-stage screening process was implemented. Four independent 

reviewers assessed the studies for alignment with the inclusion criteria. Initial screening involved 

a review of titles and abstracts, followed by a full-text evaluation to determine relevance and 

methodological rigor. Key themes were synthesized to identify recurring patterns in how 

environmental and social factors influence TB prevalence. These findings provide critical insights 

into the interactions between socioeconomic conditions, environmental exposure, and community 

health behaviors, shaping TB control strategies on a broader scale. 

 

RESULT AND DISCUSSION 

Environmental Factors 

The Relationship Between Air Pollution Levels and Tuberculosis Incidence Across 

Geographic Regions 

Air pollution, particularly exposure to fine particulate matter (PM2.5) and harmful gases such as 

sulfur dioxide (SO2) and carbon monoxide (CO), has been strongly associated with tuberculosis 

(TB) incidence. A study conducted in Shandong, China, found that short-term exposure to these 

pollutants over 30 days significantly increased TB-related mortality (C. Wang et al., 2022). 

Additionally, Modrá et al. (2019) reported that coarse air pollution fractions (PM2.5-10) contribute 

to pathological processes in the respiratory tract, heightening susceptibility to TB infection(Modrá 

et al., 2019). These findings underscore the direct impact of air quality on lung health and TB 

vulnerability. 
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In densely populated urban areas with high pollution levels, TB rates tend to be elevated due to 

the penetration of fine particulate matter into the respiratory system, weakening immune defenses 

and increasing infection risks (Zhao et al., 2021). Indoor air pollution, particularly from biomass 

fuel use, further exacerbates TB prevalence in low-income populations reliant on such energy 

sources (Yadav et al., 2024). Addressing air pollution through environmental regulations and 

improved ventilation systems could thus be a crucial intervention for reducing TB incidence in 

high-risk areas. 

 

The Relationship Between Drinking Water Quality and Tuberculosis Prevalence in Poor 

Sanitation Areas 

Poor drinking water quality and inadequate sanitation are critical factors that contribute to 

increased TB prevalence. Research indicates that limited access to clean water and poor sanitation 

conditions elevate the risk of respiratory infections, including TB (Duarte et al., 2021). In many 

affected communities, these environmental challenges intersect with social and economic factors, 

compounding TB vulnerability. Studies have demonstrated that waterborne contaminants and 

poor sanitation facilitate the spread of pathogens, weakening overall public health and increasing 

susceptibility to TB (Alhussain et al., 2024). 

Jannah et al. (2023) further highlighted that environmental conditions such as contaminated water 

sources contribute to TB transmission. In regions with chronic water contamination issues, overall 

community health declines significantly, increasing vulnerability to infectious diseases(Jannah et 

al., 2023). Consequently, improving access to clean drinking water and implementing robust 

sanitation measures could play a crucial role in mitigating TB risk in these areas. 

The strong correlation between environmental factors such as air pollution and poor water quality 

with TB prevalence highlights the necessity of a multisectoral intervention approach. Policies 

aimed at improving air quality and sanitation infrastructure could substantially reduce TB infection 

rates and enhance community health worldwide. 

 

Community Behavior 

The Influence of Smoking and Home Ventilation on Tuberculosis Risk 

Smoking has been consistently linked to increased TB risk. Studies show that smokers are 

significantly more likely to contract TB compared to non-smokers due to the damaging effects of 

tobacco on the respiratory system, which impairs the body’s immune response (Wekunda et al., 

2021). Smoking-induced lung damage weakens pulmonary defenses, leading to chronic 

inflammation and increased vulnerability to TB infection (Zhao et al., 2021). Furthermore, 

secondhand smoke exposure in households exacerbates TB risk among non-smoking family 

members, particularly in poorly ventilated homes. 

Inadequate home ventilation is another critical risk factor for TB transmission. Studies reveal that 

poor air circulation leads to higher concentrations of Mycobacterium tuberculosis (Mtb) in indoor 

air, increasing infection risks for household members (Mulet‐Bayona et al., 2020). The 
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accumulation of infectious aerosols in confined spaces heightens exposure, particularly in high-

density living conditions (Rembao‐Bojórquez et al., 2023). Proper ventilation, including the use of 

air filtration systems, open windows, and improved air exchange mechanisms, has been shown to 

reduce TB transmission rates in residential settings (Wekunda et al., 2021). Addressing both 

smoking habits and indoor air quality could significantly lower TB incidence within affected 

populations. 

 

Community Adherence to Vaccination and Treatment Programs and Its Impact on 

Tuberculosis Recovery Rates 

Community adherence to vaccination programs, particularly Bacillus Calmette–Guérin (BCG) 

immunization, plays a crucial role in TB prevention. High vaccination coverage is associated with 

reduced TB incidence, as BCG immunization provides partial protection against severe TB 

manifestations (Ilievska-Poposka et al., 2018). However, areas with low vaccination rates often 

exhibit higher TB prevalence, highlighting the need for increased awareness and outreach 

campaigns (Lovey et al., 2023). 

Treatment adherence is equally vital in TB management. Directly Observed Therapy (DOT) has 

been proven effective in ensuring compliance with TB treatment regimens, significantly improving 

recovery rates (Mavrouli et al., 2021). Studies indicate that patients adhering to DOT programs 

have higher cure rates compared to those with inconsistent treatment adherence (Fröberg et al., 

2019). Non-adherence to TB medication regimens can result in drug resistance, leading to more 

severe disease outcomes and prolonged transmission within communities. 

Economic, social, and cultural factors influence treatment adherence. Financial barriers, stigma, 

and distrust in healthcare systems deter individuals from completing TB treatment (Wekunda et 

al., 2021). Implementing community-based health education initiatives and increasing access to 

affordable TB treatment can significantly enhance treatment adherence and improve patient 

outcomes (Zhao et al., 2021). 

 

Socioeconomic Aspects 

The Impact of Poverty and Population Density on Tuberculosis Transmission 

Poverty and high population density are key determinants of TB transmission. Studies indicate that 

lower socioeconomic status correlates with increased TB risk due to inadequate healthcare access, 

poor living conditions, and malnutrition (Yu et al., 2024). In overcrowded urban settings, TB 

spreads more rapidly due to prolonged close contact in poorly ventilated environments (Szkwarko 

et al., 2017). 

Economic deprivation exacerbates TB risk by limiting access to healthcare services and proper 

nutrition, weakening immune function and increasing susceptibility to TB infection (Fröberg et 

al., 2019). Research highlights the interplay between environmental hazards, such as air pollution 

and poor sanitation, and economic vulnerability, creating conditions conducive to TB transmission 

(Szkwarko et al., 2017). Policy interventions focusing on improving housing conditions, providing 
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nutritional support, and enhancing healthcare accessibility could mitigate TB incidence among 

economically disadvantaged populations. 

 

Healthcare Access Disparities for Low Socioeconomic Groups and Their Effect on 

Tuberculosis Cases 

Healthcare disparities significantly influence TB prevalence among low-income communities. 

Financial constraints, lack of awareness, and systemic barriers prevent timely TB diagnosis and 

treatment (Krajewska‐Wędzina et al., 2019; Wekunda et al., 2021). Studies show that individuals 

from lower-income backgrounds experience delays in receiving medical care, increasing the 

likelihood of disease progression and transmission (Al-arbi et al., 2023; Zhao et al., 2021). 

Healthcare inequalities are particularly pronounced in developing countries, where government-

funded TB programs often lack sufficient resources to reach all affected individuals. Migrant 

populations and individuals living in rural areas face additional barriers to TB care, further 

exacerbating health disparities (Mulet‐Bayona et al., 2020). Expanding universal healthcare 

coverage and implementing targeted interventions for underserved populations could help bridge 

these disparities and improve TB control outcomes (Bam et al., 2015; Kim et al., 2017). 

 

Global Comparisons 

Tuberculosis Control Policies in Developing vs. Developed Countries 

TB control strategies differ significantly between developed and developing countries. Developed 

nations often implement comprehensive TB surveillance systems, utilize advanced diagnostic 

technologies, and maintain accessible healthcare services, resulting in lower TB incidence rates (Al-

arbi et al., 2023). In contrast, resource-limited settings struggle with inadequate infrastructure, 

economic constraints, and high disease burdens, posing significant challenges to TB control 

(Ilievska-Poposka et al., 2018; Modrá et al., 2019). 

Despite adopting WHO-recommended Directly Observed Treatment Short-course (DOTS) 

strategies, many developing countries encounter implementation barriers, including logistical 

issues, social stigma, and limited healthcare workforce capacity (Ganji et al., 2016; Tasbiti et al., 

2017). Addressing these challenges requires integrated policy efforts and increased international 

collaboration to enhance TB program effectiveness in resource-limited settings. 

 

Lessons from Countries That Successfully Reduced Tuberculosis Incidence 

Several countries have successfully reduced TB incidence through integrated public health 

approaches. Thailand and Brazil, for instance, have implemented proactive screening, digital 

monitoring systems, and cross-sector collaborations, leading to notable declines in TB prevalence 

(Álvaro-Meca et al., 2016; C. Wang et al., 2022). Brazil's universal healthcare system has been 

instrumental in ensuring equitable access to TB treatment, demonstrating the effectiveness of 

community-based care models (Stevens et al., 2014). 
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European nations have emphasized stringent infection control measures and public health 

education, significantly curbing TB transmission (Yu et al., 2024). Implementing best practices 

from successful TB control programs could help developing countries strengthen their national 

TB response efforts and achieve sustainable disease reduction outcomes. 

 

Environmental and Behavioral Contributions to Tuberculosis Incidence 

The findings of this study underscore the multifaceted relationship between environmental factors 

and community behavior in shaping tuberculosis (TB) incidence. This aligns with extensive 

research indicating that environmental determinants, such as air pollution and inadequate 

sanitation, significantly contribute to TB transmission (Bam et al., 2015). Airborne pollutants, 

including PM2.5 and biomass fuel combustion byproducts, impair respiratory health and increase 

susceptibility to TB infection (Singh et al., 2018). Concurrently, poor housing conditions 

characterized by inadequate ventilation exacerbate transmission risks, particularly in high-density 

urban areas. 

Beyond environmental influences, social and economic determinants play a pivotal role in shaping 

TB epidemiology. Lower-income populations often experience higher TB burdens due to 

constrained healthcare access, poor nutritional status, and substandard living conditions (Al-

Darraji et al., 2015). These systemic disparities further highlight the necessity of holistic 

interventions integrating environmental improvements with targeted public health initiatives. 

Similarly, lifestyle behaviors such as smoking further compound infection risks, reinforcing the 

need for comprehensive prevention strategies that address both individual and structural 

determinants of health (Xia et al., 2023). 

 

Comparative Analysis of Successful Tuberculosis Control Strategies 

Global experiences in TB management reveal crucial insights into effective disease control 

strategies. Countries such as Brazil have demonstrated that integrating TB management with 

broader public health and community engagement programs yields substantial reductions in 

disease incidence (Triasih et al., 2015). Brazil’s approach, which emphasizes health education and 

early detection, aligns with the study's findings on the importance of community involvement in 

TB prevention. Such models highlight the efficacy of proactive, community-centered interventions 

in mitigating TB transmission. 

Institutional settings present additional challenges in TB containment. Research has shown that 

TB control within prison systems and other high-risk facilities is critical for broader disease 

mitigation (DeNegre et al., 2019). The study findings suggest that policy frameworks emphasizing 

environmental risk mitigation—such as improved housing, pollution control, and infection 

monitoring—are essential in reducing TB prevalence, particularly in vulnerable populations (X. 

Wang et al., 2022). Effective policies should thus incorporate cross-sectoral collaborations to 

address both social and environmental determinants of health (Kaidah et al., 2023). 
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Systemic Factors Influencing Tuberculosis Transmission 

Systemic factors influencing TB transmission can be categorized into those that exacerbate disease 

spread and those that mitigate it. The interplay between these elements underscores the need for 

targeted policy interventions that address both environmental degradation and socioeconomic 

inequities. 

 

Factors Exacerbating Tuberculosis Transmission 

Poverty remains a primary driver of TB prevalence, as economic hardship often correlates with 

malnutrition, limited healthcare access, and overcrowded living conditions (Kundu & Chakraborty, 

2023). Research has demonstrated that individuals residing in lower-income urban areas are 

disproportionately affected by TB due to these systemic vulnerabilities. The accelerating trend of 

urbanization in developing nations further amplifies these risks, as rapid population growth often 

outpaces infrastructural development, leading to poor sanitation and inadequate ventilation in 

high-density living spaces (Duncan et al., 2017). 

Another critical challenge is the persistent stigma associated with TB. Cultural misconceptions and 

fear of social ostracization discourage individuals from seeking timely diagnosis and treatment, 

thereby facilitating disease transmission (Szkwarko et al., 2017). Addressing these socio-cultural 

barriers through educational campaigns and stigma-reduction strategies is crucial for improving 

TB control outcomes. Additionally, disparities in healthcare service availability limit access to 

essential diagnostic and treatment resources, particularly among marginalized populations 

(Ilievska-Poposka et al., 2018; Wekunda et al., 2021). 

 

Factors Mitigating Tuberculosis Transmission 

Several factors contribute to effective TB mitigation. Widespread vaccination and routine 

screening programs have been instrumental in reducing TB incidence in countries with strong 

healthcare infrastructure (Triasih et al., 2015). Brazil’s community-driven approach has 

demonstrated the efficacy of integrating TB screening into primary healthcare services, thereby 

improving early detection rates and treatment adherence. 

Education and awareness programs are also vital for TB prevention. Public health initiatives that 

emphasize disease transmission mechanisms and preventive behaviors have been linked to 

reductions in TB incidence, particularly in communities with previously low awareness levels 

(Jannah et al., 2023; Ramírez-Hernández et al., 2018). Moreover, data-driven health policies that 

integrate real-time surveillance and electronic health records enhance TB management by enabling 

timely intervention strategies (Blaya et al., 2014). 

A cross-sectoral approach that encompasses healthcare, social services, and urban planning is 

essential for addressing TB determinants holistically. Countries with successful TB reduction 

programs emphasize not only biomedical interventions but also structural improvements such as 

housing reforms, environmental regulations, and employment programs to address underlying risk 

factors (Duncan et al., 2017; Engelbrecht et al., 2019; Naidoo et al., 2024). 
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Limitations 

This study has several limitations that should be considered when interpreting its findings. The 

reliance on secondary data sources introduces potential biases, as data accuracy may vary across 

different studies. Additionally, while the study integrates findings from multiple geographic 

contexts, regional disparities in TB prevalence and intervention effectiveness may limit 

generalizability. Future research should incorporate longitudinal analyses to capture dynamic 

trends in TB epidemiology and intervention outcomes. 

 

Implications 

The findings of this study underscore the need for interdisciplinary approaches to TB control, 

emphasizing environmental, behavioral, and policy-driven interventions. Addressing systemic 

inequalities in healthcare access, improving housing and sanitation, and expanding public health 

education efforts are crucial steps toward reducing TB incidence. Further research is warranted to 

explore the intersection of TB with emerging health threats, such as antimicrobial resistance and 

climate change, to develop adaptive and sustainable intervention strategies. Strengthening data 

collection and analysis capabilities will also be instrumental in refining TB prevention and 

management frameworks. 

 

CONCLUSION  

This study highlights the significant impact of environmental factors and community behavior on 

tuberculosis (TB) incidence. Findings indicate that air pollution, poor sanitation, and overcrowded 

living conditions contribute to increased TB susceptibility, while behavioral factors such as 

smoking and lack of adherence to treatment programs exacerbate disease transmission. 

Socioeconomic disparities further widen the gap in healthcare access, limiting early diagnosis and 

effective treatment, particularly among marginalized populations. 

Given the persistent burden of TB, urgent interventions are needed to address the interplay 

between environmental and behavioral determinants. Strengthening healthcare accessibility, 

improving urban planning to reduce overcrowding, and implementing stricter air pollution 

controls can mitigate environmental risk factors. Simultaneously, public health campaigns and 

community engagement initiatives should target behavioral modifications, emphasizing smoking 

cessation, treatment adherence, and routine TB screening. 

Future research should focus on integrating real-time epidemiological surveillance with predictive 

modeling to refine intervention strategies. Additionally, studies exploring the intersection of TB 

with emerging public health threats, such as antimicrobial resistance and climate change, are 

necessary to develop sustainable control measures. A comprehensive, interdisciplinary approach 

incorporating public health, policy, and environmental sciences is crucial to reducing TB incidence 

and improving global health outcomes. 
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