
 

 

 

 

 

 

ISSN: 2395-7852 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Volume 12, Issue 2, March- April 2025 

  
 
 
 
 
 

 

Impact Factor: 8.028 

+91 9940572462 +91 9940572462 ijarasem@gmail.com www.ijarasem.com 

mailto:ijarasem@gmail.com
http://www.ijarasem.com/


      International Journal of Advanced Research in Arts, Science, Engineering & Management (IJARASEM) 

                                                                   | ISSN: 2395-7852 | www.ijarasem.com | Impact Factor: 8.028 | Bimonthly, Peer Reviewed & Referred Journal| 

         | Volume 12, Issue 2, March- April 2025 | 

IJARASEM © 2025                                                |     An ISO 9001:2008 Certified Journal   |                                                     627 

 

Data Analytics on Tuberculosis 
 

Prof. Arti Deshmukh1, Prasad Jadhav2
, Vaibhav Jadhav3, Lalji Yadav4 

Professor, Marathwada Mitramandal Polytechnic, Thergaon, Pune, India1 

Student, Marathwada Mitramandal Polytechnic, Thergaon, Pune, India2 

Student, Marathwada Mitramandal Polytechnic, Thergaon, Pune, India3 

Student, Marathwada Mitramandal Polytechnic, Thergaon, Pune, India4 

 

ABSTRACT: This analysis compares tuberculosis (TB) treatment outcomes in China and India, highlighting why China 

outperforms India. China's success stems from its robust healthcare system, extensive public health campaigns, and 

significant investment in diagnostics and treatment technology. Conversely, India faces challenges such as higher TB co-

morbidity rates with diabetes and HIV, undernutrition, and gaps in healthcare access. The study underscores that to 

improve outcomes, India must strengthen healthcare infrastructure, address social determinants of health, and adopt 

innovative strategies from global leaders like China. These measures could significantly reduce the TB burden and align 

India’s treatment success rate with China's. 

 

I. INTRODUCTION 

 

Tuberculosis (TB) remains a significant public health challenge, particularly in high-burden countries like China and 

India, which together account for a large proportion of global TB cases. While both nations have made strides in 

combating TB, China's treatment success rate consistently surpasses India's. Understanding the reasons behind this 

disparity is critical, as it provides valuable insights for improving TB outcomes in India and other similarly affected 

regions. This research focuses on a comparative analysis of TB treatment approaches, healthcare infrastructure, and socio-

economic factors in China and India, aiming to identify actionable strategies that can bridge the performance gap and 

reduce TB burden worldwide. 

 

 
 

Figure 1: Data Analytics Workflow 

 

The above figure represents a systematic approach to analyzing tuberculosis (TB) prevention strategies in India and 

China. It begins by defining the problem, focusing on understanding the reasons behind China’s superior TB prevention 

outcomes compared to India. The process involves data collection and initial analysis, highlighting trends and 

inconsistencies. Preprocessing steps address missing and inconsistent data to ensure reliable findings. Following this, 

predictive models are built to analyze interventions and outcomes. The results are visualized for clarity, showcasing 

trends and disparities. Finally, actionable recommendations are derived to inform decisions, emphasizing strategies that 

can improve India’s TB prevention performance. 

 

II. LITERATURE REVIEW 

 

The literature on tuberculosis (TB) prevention strategies in China and India highlights significant contrasts in their 

approaches and outcomes. China's success in TB control is often attributed to its robust healthcare infrastructure, 
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widespread public health campaigns, and significant investments in diagnostic tools and treatment technologies. Studies 

emphasize the role of China's centralized healthcare system, which ensures better coordination and implementation of 

TB programs. Additionally, China's focus on early detection and treatment adherence has been pivotal in reducing TB 

incidence and mortality rates. 

 

In contrast, India faces challenges such as undernutrition, high co-morbidity rates with diabetes and HIV, and gaps in 

healthcare access. Research underscores the need for India to strengthen its healthcare infrastructure, improve TB 

notification systems, and address socio-economic determinants of health. The National Strategic Plan for TB Elimination 

(2017–2025) aims to tackle these issues, but progress has been hindered by underreporting, diagnostic delays, and 

treatment adherence challenges. 

 

Comparative studies suggest that India could benefit from adopting some of China's strategies, such as leveraging 

technology for better patient tracking and ensuring community engagement in TB programs. The literature also highlights 

the importance of addressing poverty and malnutrition, which are significant contributors to India's TB burden. Overall, 

the review underscores the need for evidence-based, context-specific interventions to bridge the gap in TB prevention 

and treatment outcomes between the two nations. 

 

Relevance to current research 

In this paper, the author proposed a comparative analysis model focusing on tuberculosis (TB) treatment outcomes in 

India and China. The objective was to identify the factors contributing to China's superior TB treatment success rate. The 

model involved analyzing healthcare infrastructure, public health interventions, and socio-economic influences in both 

countries. India's challenges, including gaps in healthcare access, undernutrition, and higher co-morbidity rates with 

diabetes and HIV, were contrasted with China's robust healthcare strategies and investments in diagnostic tools. The 

findings provide actionable insights for improving India's TB control initiatives. 

 

K. Srinath Reddy and Rifat Atun [2] A Comparative Study of Public Health Systems in TB Treatment Authors 

presented a comparative model for analyzing TB treatment strategies in India and China. They categorized their analysis 

into three parts: a) Assessing healthcare infrastructure, highlighting China's centralized and robust system versus India's 

fragmented one. b) Examining socio-economic factors, such as poverty and undernutrition, which disproportionately 

affect India's TB outcomes. c) Evaluating diagnostic and treatment technologies, showcasing China's advancements and 

India's challenges with accessibility. 

This structured analysis provided clear insights into the disparities and emphasized the need for tailored healthcare 

strategies in India. 

 

Relevance to current Research  

The proposed comparative analysis addressed disparities in TB treatment outcomes between India and China. It 

underscored the importance of robust healthcare systems, socio-economic reforms, and innovative diagnostic 

technologies. These findings are crucial for informing India's policies and improving TB outcomes. 

 

Soumya Swaminathan and Wing-Wai Yew [4] Innovations in Tuberculosis Care In this study, researchers explored 

innovative TB care strategies implemented in China and India. They evaluated the integration of healthcare technologies, 

the role of public health campaigns, and community-based care approaches. Emphasis was placed on how these 

innovations have improved TB outcomes in China and could be adapted for India’s context. 

 

Relevance to current Research 

 This method can assist in identifying and adopting best practices from China's TB treatment model. By organizing 

strategies systematically, India can address gaps in its healthcare infrastructure and improve patient outcomes effectively. 

 

Paul Farmer and Madhukar Pai [6] Addressing Socio-Economic Barriers in TB Control Authors proposed methods 

to identify and address socio-economic barriers to TB treatment. Their research highlighted the importance of early 

diagnosis, treatment adherence, and addressing structural inequalities such as poverty and malnutrition to improve TB 

outcomes. 

 

Relevance to current Research  

The research emphasizes the importance of addressing socio-economic barriers and leveraging technology for TB 

prevention and treatment in India. These findings can inform policies aimed at improving TB outcomes. 
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Mario Raviglione and Salmaan Keshavjee [8] Strengthening Global TB Eradication Efforts This study proposed a 

framework to improve healthcare data integrity and accessibility in TB treatment analysis. By minimizing errors in data 

collection and enhancing reliability, this research provides a foundation for global TB eradication initiatives. 

 

Relevance to current Research  

The work highlights the importance of reliable data in analyzing TB treatment strategies. A robust data management 

framework is essential for comparing outcomes and implementing actionable interventions effectively. 

 

No. Paper Title Author Name Key Points Remark 

1 

Ending 

Tuberculosis: The 

Role of 

Innovations 

Soumya 

Swaminathan 

Highlights the importance of public 

health innovations in addressing TB 

challenges and reducing the global TB 

burden. 

Demonstrates the role of 

technology and community-

based approaches in TB 

elimination efforts. 

2 

An Integrated 

Approach to TB 

Care and Control 

Mario Raviglione 

Discusses integrating healthcare systems 

with community engagement to improve 

TB diagnosis, treatment, and prevention. 

Advocates for strengthening 

global TB eradication 

frameworks with patient-

centered approaches. 

3 

Addressing Socio-

Economic Barriers 

in TB Control 

Madhukar Pai 

Explores the socio-economic 

determinants of TB, including poverty 

and undernutrition, and their impact on 

TB outcomes. 

Calls for holistic strategies that 

combine medical and socio-

economic interventions for TB 

management. 

4 

Innovations in TB 

Diagnosis: 

Reducing Delays 

Wing-Wai Yew 

Evaluates advanced diagnostic tools and 

methods for early TB detection, reducing 

treatment delays and mortality rates. 

Proposes adopting cutting-edge 

diagnostic techniques to 

improve TB detection rates. 

5 

The Global 

Challenge of 

Tuberculosis: 

Solutions Ahead 

K. Srinath Reddy 

Provides a comparative analysis of TB 

programs worldwide, emphasizing 

successful strategies and lessons for 

high-burden countries like India. 

Suggests adopting best 

practices from global leaders to 

improve India's TB outcomes. 

6 

Strategies for 

Eliminating TB in 

High-Burden Areas 

Paul Farmer and 

Salmaan 

Keshavjee 

Focuses on policy reforms and the role 

of healthcare infrastructure in addressing 

TB in high-burden settings, including 

India and China. 

Advocates for comprehensive 

reforms in healthcare delivery 

systems to combat TB 

effectively. 

 

In summary, the work presented in this paper is built on previous research to explore how security of data stored on cloud 

relates to people’s trust. While earlier work focused on data storage impacts people, we focus on its impact on the world 

wide acceptance of cloud. 

 

III. METHODOLOGY OF DATA ANALYTICS PROJECT 

 

The methodology for this project, designed to analyze tuberculosis (TB) treatment outcomes and propose actionable 

solutions for India, involves a systematic approach incorporating descriptive, diagnostic, predictive, and prescriptive 

analytics, implemented through Python in Jupyter Notebook. 

Selection of Data Sources: The initial step in the project involved identifying reliable and relevant data sources to build 

a robust foundation for analysis. Data related to tuberculosis (TB), including historical trends, population statistics, case 

detection rates (C_CDR), and case fatality rates (CFR), were obtained from sources such as the World Health 

Organization (WHO) and national TB reports for India and China. Additionally, socio-economic indicators like 

healthcare expenditure (as a percentage of GDP) were incorporated to understand the broader determinants of TB 

outcomes. This comprehensive dataset formed the basis for all subsequent analyses. 

 

Descriptive Analytics forms the foundation by summarizing key trends and patterns from historical TB and population 

data of India and China. Relevant metrics such as case fatality rate (CFR), case detection rate (C_CDR), and healthcare 

expenditure as a percentage of GDP are analyzed to provide a clear understanding of the current state and trends. These 

insights offer a baseline for further analysis. 

 

Diagnostic Analytics delves deeper into the causes and correlations underlying TB outcomes. Statistical methods and 

visualizations are employed to identify and examine socio-economic determinants, healthcare infrastructure, and other 

factors contributing to the disparities in TB outcomes. This stage provides a comprehensive view of the underlying 

challenges in India's TB response compared to China. 
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Diagnostic Exploration of TB Determinants: Diagnostic analytics delved deeper into the factors driving differences in 

TB outcomes. Correlation and regression analysis were employed to study relationships between TB outcomes and socio-

economic determinants like poverty, undernutrition, and co-morbidities (e.g., diabetes and HIV prevalence). The use of 

Python libraries such as pandas and seaborn allowed for detailed analysis and visualization of complex interactions. This 

phase uncovered critical bottlenecks in India’s healthcare system, such as insufficient healthcare access and delayed 

diagnosis. 

 

Predictive Analytics leverages the ARIMA (Auto-Regressive Integrated Moving Average) model for time series 

forecasting. This model is used to predict the country’s population and estimated TB-related deaths for the next three 

years. By incorporating historical data into the ARIMA model, the project provides a forward-looking perspective, 

helping stakeholders anticipate future trends and challenges. 

 

Time Series Forecasting with Predictive Analytics: The predictive analytics phase utilized the ARIMA (Auto-

Regressive Integrated Moving Average) model for time series forecasting. Population growth and TB-related deaths for 

the next three years were forecasted using this model. Historical data trends informed the ARIMA model’s parameters, 

ensuring accurate predictions. These forecasts provided a forward-looking perspective on how demographic changes and 

TB control efforts might influence future outcomes, helping policymakers anticipate challenges and allocate resources 

effectively. 

 

Prescriptive Analytics focuses on formulating actionable strategies to improve TB outcomes in India. Using Python’s 

statsmodels library, the project identifies critical areas requiring intervention, such as increasing healthcare expenditure 

(GDP percentage in healthcare), reducing the CFR, and improving the C_CDR. Various statistical techniques are 

employed to analyze the potential impact of these improvements, and the results are used to recommend evidence-based 

strategies 

 

Iterative Development and Validation: To ensure accuracy and reliability, each phase of the project involved iterative 

development and validation. Data cleaning processes addressed missing or inconsistent values, and model parameters 

were fine-tuned based on validation datasets. This iterative approach minimized errors and enhanced the credibility of 

the results.. 

This end-to-end implementation, developed in Jupyter Notebook, not only integrates advanced analytics techniques but 

also provides a clear and interactive framework for understanding and addressing disparities in TB treatment outcomes. 

The combination of descriptive insights, diagnostic exploration, predictive modeling, and prescriptive recommendations 

ensures a comprehensive approach to tackling the complex public health challenge of TB in India. Let me know if you'd 

like further refinements! 

 

Integration of Analytics Techniques: The project combines four distinct analytics methodologies—descriptive, 

diagnostic, predictive, and prescriptive analytics—to provide a holistic understanding of tuberculosis (TB) outcomes in 

India and China. Each technique is carefully implemented to address specific aspects of the analysis. The integration of 

these methodologies allows for a seamless transition from understanding the current scenario to forecasting future 

challenges and proposing evidence-based solutions. 

 

Interactive Framework Development: The entire project is implemented within Jupyter Notebook, which offers an 

interactive environment for coding, visualization, and documentation. The notebook structure enables stakeholders to 

explore the analysis step-by-step, ensuring transparency and replicability. The use of Python libraries like statsmodels, 

matplotlib, and seaborn enhances the comprehensiveness and clarity of the analysis. 

 

Visualization and Communication of Insights: To ensure the findings are actionable and accessible to stakeholders, 

the project emphasizes effective visualization. Graphs, charts, and tables are created to communicate key trends, 

disparities, and recommendations. These visualizations play a critical role in making complex data understandable, 

enabling stakeholders to make informed decisions. 

 

Outcome Alignment and Recommendation Development: The methodology culminates in aligning analytical 

outcomes with actionable recommendations. Based on the findings from predictive and prescriptive analytics, the project 

proposes strategies such as increasing healthcare expenditure (GDP percentage in healthcare), improving CFR, and 

enhancing C_CDR. These recommendations are supported by statistical evidence and aim to strengthen India’s TB 

response. 
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Implementation Framework: The project provides a replicable implementation framework for future studies on public 

health challenges. The use of Python in Jupyter Notebook ensures flexibility and adaptability, allowing researchers to 

apply similar methods to analyze other health-related disparities. 

This expanded methodology and approach provide a comprehensive roadmap for analyzing and addressing TB treatment 

disparities between India and China while utilizing advanced analytics tools and techniques. 

 

IV. CONCLUSION AND FUTURE WORK 

 

In this paper, we have highlighted the stark differences in tuberculosis (TB) treatment outcomes between India and China, 

emphasizing the role of healthcare infrastructure, public health strategies, and socio-economic factors. By employing 

analytics methodologies, including ARIMA for forecasting and prescriptive modeling, the research identifies actionable 

solutions such as increasing India’s GDP allocation to healthcare, improving case fatality rate (CFR), and enhancing case 

detection rate (C_CDR). Future work can focus on integrating real-time data, leveraging advanced machine learning 

models, and addressing regional disparities within India to provide targeted interventions. These efforts aim to drive 

evidence-based policy reforms and strengthen India’s TB response. 
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