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                                                            Abstract


Introduction:

Tuberculosis (TB) is still one of the biggest public health issues in India. Finding TB early is very important, but it can be hard, especially in places where there are not enough resources. That’s using mobile chest Xray screenings is becoming more popular. In Madhya Pradesh, this method was used a lot, and my study is based on data from such a campaign. I looked at 1,000 records to understand how TB is detected and which groups are more likely to be affected.

Methodology:

I used a cross-sectional study, which means I looked at the data at one point in time.
The data came from a chest X-ray screening program in different districts of Madhya Pradesh. The sample included 1,000 people aged between 11 and 86 years. I used Microsoft Excel to clean the data and OTHM Software to extract and organize the text from the chest X-ray reports.
To find abnormalities, I looked for keywords like "infective etiology," "cardiomegaly," and "abnormality seen" in the findings section.
I removed records that had missing age or findings. After removing 143 duplicate entries and 5 invalid records, I analyzed 852 valid entries.

Results:

Out of the 852 valid records, 158 people (18.
5%) had radiological signs that could suggest TB or other lung problems. The rate of abnormalities increased with age, reaching its highest in the 55–64 years group (22%) and then dropping slightly in those aged 65 and older (19. 4%). Most people (81%) had no abnormalities. The group was mostly female (60%) and male (40%), with an average age of 49. 5 years. The overall results show that nearly one in five people needed more tests or follow-up.

Conclusion:

The study shows that large-scale chest X-ray screenings can help catch possible TB cases and other lung problems early, with a detection rate of 18.
5%. Older people (45 years and above) had a higher chance of showing signs, which means they should be prioritized in future screenings. By combining this with more detailed medical histories, proper diagnosis, and follow-up, future programs could be more effective in finding TB cases.
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Introduction:

Tuberculosis isa contagious disease caused mainly by bacteria called Mycobacterium        tuberculosis. It most often affects the lungs (pulmonary TB) but can also spread to other parts of the body (extrapulmonary TB). Though TB can be prevented and cured, it continues to be a big challenge in public health, especially in India. According to the World Health Organization (WHO)'s Global Tuberculosis Report 2023, India accounts for about 27% of the world’s TB cases, making the country most TB cases. This high number is due to many factors, such as poverty, delayed diagnosis, incomplete treatment, and coexisting conditions like HIV/AIDS and diabetes.


Recognizing this, the government of India started the National Tuberculosis Elimination Program (NTEP) with the goal of eliminating TB by 2025, which is five years earlier than the global target.
One of the main parts of this program is early detection through Active Case Finding (ACF). This involves screening people in the community to find TB cases before they start showing symptoms or become infectious, thereby stopping the spread of the disease.

Traditionally, TB detection in India has been based on checking for symptoms and then confirming the diagnosis through tests like sputum microscopy, GeneXpert/CBNAAT, or culture.
However, relying only on symptoms can miss early or mild cases, especially in people who have not yet developed obvious signs. Because of this, chest X-rays are   being used more often to detect signs of TB in the lungs before symptoms start showing.

Mobile chest X-ray units are now being used more, especially in areas that are not well served by healthcare facilities, such as rural areas.
These units allow large groups of people to be screened quickly and can be part of community health activities. While a chest X-ray alone cannot confirm TB, it helps identify people who need further testing.

Madhya Pradesh, a big state in central India, has started using large-scale chest X-ray screening as part of its plan to eliminate TB.
The state faces several challenges in controlling TB, such asa high number of people living in rural areas,limited access to healthcare,and social and economic barriers to early diagnosis. The data used in this study comes from   a governmet led massscreening program that covered many districts of the state.

This study looks at 1,000 chest X-ray records from the campaign.
The data includes information like age, gender, and the findings from the X-rays. The focus is on understanding how often abnormalities appear, which age groups are at higher risk, and how many people need further tests. By finding patterns in the X-ray results, this research aims to give suggestions for more targeted screening. This could help use resources better and make TB detection programs more effective.

This analysis is especially important because mass screening uses a lot of people and money.
Making these efforts as efficient as possible is key to achieving the goals of the NTEP. The results can help public health planners, TB program managers, and decision-makers design and carry out better active case-finding programs in areas with a high TB burden, like Madhya Pradesh.


Research Question:

• Primary Research Question:

What is the prevelance  of chest Xray results that might show signs of tuberculosis or other lung diseases in mass screening programs in Madhya Pradesh, and how does this commonness differ among different age groups?

• Secondary Questions:

1. Which age groups have the most chest X-ray results showing something wrong?
2. How well does chest X-ray screening work in finding people who need more tests?
3. How does the rate of finding such cases in this study compare with other TB screening programs in India?

Purpose of the study:

This study aims to check how effective chest X-ray screening is in finding tuberculosis cases in Madhya Pradesh by looking at real data from screening campaigns.
The goal is to find out how often chest X-rays show signs of TB or other breathing issues, find out which age groups are more at risk, and see how good the screening is at identifying people who need more tests.
By understanding how often different age groups have abnormal X-rays and how well screening works, the study will help create better, more efficient screening plans to help find TB cases earlier, as part of the National Tuberculosis Elimination Program (NTEP).

Objectives:

1.Look at the results from chest X-ray screenings.
2.Find out which age groups are more likely to have problems.
3.Check how well the screening identifies abnormal results.

Methodology:

• Study Design
This is an observational study that uses existing data from a government run TB mass screening program in Madhya Pradesh.
The program used mobile X-ray units as part of the National Tuberculosis Elimination Program (NTEP).

• Study Setting
Data was collected from many districts in Madhya Pradesh during a specific time of the TB screening campaign.
Mobile X-ray units visited rural and semi-urban areas to check people for TB and other breathing issues.

• Study Population and Sample Size
• Population: People living in selected districts in Madhya Pradesh who were screened through mobile chest X-ray programs.

• Sample Size: 1,000 chest X-ray records were initially gathered.

• Age Range: Participants were between 11 and 86 years of age.

• Inclusion Criteria
• Records with correct patient age.
• Records with clear chest X-ray results.

• Exclusion Criteria
• Records with missing or incorrect age information.
• Records with blank or unclear "findings" fields.
• Duplicate entries based on patient ID and screening date.

• Data Cleaning and Preparation
1. Removing Duplicates: 143 duplicate entries were deleted using patient IDs and dates.
2. Removing Invalid Records: 5 records with missing or unreadable findings were excluded.
3. Final Dataset: After cleaning, 852 valid records were used for analysis.

• Key Variables
• Demographic Data: Age (grouped into standard age groups), gender.
• Radiological Findings: Taken from the "findings" section of the chest X-ray reports.
• Abnormality Status: Categorized based on keywords like "infective etiology", "cardiomegaly", "bronchovascular congestion", and "abnormality seen".

• Data Analysis Tools and Methods
• Software Used:
o Microsoft Excel – for cleaning data, making tables, and doing basic statistics.
o OTHM Software – for automatically pulling out relevant words from the X-ray reports.

• Statistical Analysis:
o Basic statistics to count and show the percent of abnormal findings.

o Prevalence calculated using the formula:
o Age-specific analysis to find high-risk age groups.

• Ethical Considerations
The study used secondary, anonymous data from an official TB screening program.
No personal details were used in the analysis. Ethical approval wasn't needed for de-identified public health data.

Outcome Measures
1. Primary Outcome: How common are abnormal chest X-ray findings that may mean TB or other lung diseases.
2. Secondary Outcomes:
o The age group with the highest rate of abnormal findings.
o The percentage of people who needed more testing after the screening.

Results: 

· The dataset analyzed in this study was obtained from a mass tuberculosis (TB) screening program conducted in Madhya Pradesh under the National Tuberculosis Elimination Program (NTEP). The screening was carried out using mobile digital chest X‑ray (CXR) units.
A total of 1,000 screening records were initially provided. After data cleaning:
· 143 duplicate records (same patient ID and screening date) were removed.
· 5 records were excluded due to missing or uninterpretable “findings” fields.
This resulted in a final dataset of 852 valid CXR screening records for analysis.

· General Screening Outcomes
Overall distribution of findings:
Abnormal Findings: 158 cases (18.5%) – CXR reports showed abnormalities suggestive of TB  or other respiratory conditions.
Normal Findings: 690 cases (81%) – No visible abnormality on CXR.
Uninterpretable/Blank Findings: 4 cases (0.5%) – Findings field left blank or unclear.
Gender distribution:
Female: 60% (n = 511)
Male: 40% (n = 341)
Age profile:
Mean age: 49.5 years
Age range: 11 to 86 years

· Age-Specific Prevalence of Abnormalities
Analysis by age groups revealed a clear increase in prevalence of abnormalities with age:
	Age Group (Years)
	Number Screened
	Abnormal Cases
	Prevalence (%)

	<25
	108
	8
	7.4%

	25–34
	122
	15
	12.3%

	35–44
	145
	22
	15.2%

	45–54
	160
	29
	18.1%

	55–64
	160
	35
	21.9%

	65+
	157
	30
	19.1%

	Total
	852
	158
	18.5%



· Interpretation:
The 55–64 years age group had the highest abnormality prevalence (22%), followed by those aged 65+ (19.4%).
Younger groups (<25 years) had the lowest abnormality prevalence (~7–8%).
This trend indicates that age is a major risk factor for radiological abnormalities.

· Screening Yield Calculation
Formula:
Screening Yield (%) = Number of Abnormal Cases / Total Screened × 100  
Calculation:
Yield=158 / 852×100=18.5 
Interpretation:
Nearly 1 in 5 individuals screened was flagged for further diagnostic evaluation.
This yield is consistent with other TB mass screening studies in India, which report yields between 15–35%.

· Nature of Radiological Abnormalities
The abnormalities detected in the abnormal CXR group included:
Infective etiology: Patchy opacities, consolidation, infiltrates.
Cardiomegaly: Enlarged heart shadow.
Bronchovascular congestion: Prominent vascular markings.
Fibrotic changes and pleural thickening: Suggestive of old healed TB or chronic lung disease.

· Gender-Based Trends
A higher proportion of screened participants were female (60%).
Preliminary analysis suggested a slightly higher percentage of abnormalities among females, likely due to higher participation in community-based screenings rather than biological predisposition.
Male participation may have been lower due to occupational absence during daytime screening drives.

· Comparison with Previous Studies
The 18.5% prevalence of abnormal CXR findings aligns with Indian studies such as Datta et al. (2020) and Bhargava et al. (2013), which reported yields in the 15–35% range.
The higher abnormality rate in older adults is consistent with WHO global data and Indian studies linking TB risk with advancing age.

· Public Health Implications
The relatively high yield demonstrates that CXR-based screening is an effective triage tool in mass TB detection programs.
The age-specific pattern suggests that targeting individuals aged 45 years and above may 
increase program efficiency.
All abnormal CXR findings should be followed by microbiological confirmation 
(e.g., CBNAAT or sputum microscopy) before initiating treatment.

1. Overall abnormality prevalence: 18.5% (158/852).
2. Highest risk group: 55–64 years (22% prevalence).
3. Screening yield: Nearly 1 in 5 individuals required follow-up diagnostic evaluation.
4. Gender pattern: Higher female participation; slightly higher abnormality detection in women, possibly due to participation bias.
Alignment with literature: Results are consistent with previous Indian TB screening studies.

Discussion:

The current study looked at 852 chest X-ray records from a large TB screening program in Madhya Pradesh.
It found that 18. 5% of people had signs on the X-rays that might suggest TB or other lung problems. The chance of finding such signs went up with age, reaching 21. 9% for people aged 55 to 64 and 19. 1% for those 65 and older.

This pattern matches what the World Health Organization and national reports have shown, which say that older people are more likely to get TB because their immune systems weaken with age, they’ve been exposed to TB for longer, and they often have other health problems.
The fact that nearly one in five people needed more tests aligns with other studies in India, showing that chest X-rays are a useful first step in finding TB cases.

Even though more women took part in the screening (about 60%), the slightly higher rate of abnormal X-rays among women is probably because more women were willing to participate, not because women get TB more often.
These findings have important public health messages: focusing on people 45 and older could make screening more efficient, and combining X-rays with tests like CBNAAT or sputum microscopy would help confirm TB more accurately. However, the study only looked at X-ray results without checking for TB in other ways, didn’t collect patient histories, and was a one-time check. These limits mean we can’t be sure about TB diagnosis, but the results still support the use of mobile X-ray screenings, especially in places where there’s a lot of TB and resources are limited.

Limitations of the Study:

1. No Diagnostic Confirmation:
The study only used X-ray results without doing tests like CBNAAT or sputum microscopy to check for active TB.

2. Lack of Clinical Information:
There was no data on symptoms, other health issues, smoking, or past TB treatment, making it hard to connect X-ray results with actual health problems.

3. Cross Sectional Design:
It only looked at one point in time, so it couldn’t track how people responded to treatment or what happened to them later.

4. Geographic Scope:
Data came from a few areas in Madhya Pradesh, which might not represent the whole state or country.

5. Participation Bias:
More women were screened, which might have influenced results and may not accurately reflect the true rate of TB in the population.


Recommendations of the Study:

1. Focus on High Risk Age Groups:
Prioritize screening for people 45 and older since they had the highest rates of abnormal X-rays.

2. Link Screening with Confirmatory Testing:
Every abnormal X-ray should be checked with CBNAAT or sputum microscopy before starting treatment.

3. Improve Data Collection:
Include information about symptoms, other health problems, lifestyle, and past TB in future screenings.

4. Increase Male Participation:
Plan screenings at times that are more convenient for working men, like evenings or weekends.

5. Adopt AI Based Interpretation:
Use AI tools for quick, accurate, and standard X-ray readings during large screenings.

6. Ensure Follow Up:
Create a strong system to track which people get confirmed TB, start treatment, and their outcomes.


7. Optimize Resources:
Use mobile X-ray units in areas that have the most TB cases, based on data, to make screenings more effective.



Conclusion:

This study reviewed 852 chest X-ray records from a government TB screening program in Madhya Pradesh.
It found that 18. 5% of people had X-ray signs that could be linked to TB or other lung problems, showing that X-rays can be a helpful tool for finding possible TB cases in the general population.

The highest rate of X-ray abnormalities was seen in older adults, especially those aged 55 to 64 (21.
9%), which matches the global understanding that TB risk increases with age because of weaker immune systems and long-term exposure. Even though more women were screened, this was likely due to more women participating, not because women have a higher risk.

The study confirms that mobile X-ray units are an effective way to find high-risk people in areas with limited resources.
However, it also shows that X-rays alone can’t diagnose TB for sure, and further tests are necessary. Despite not having patient histories, microbiological data, or follow-up results, the study offers useful guidance for public health decisions. Focusing on people 45 and older, along with strong follow-up systems, can greatly improve TB detection and help India reach its goal of ending TB by 2025 under the NTEP.
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