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Abstract: Tuberculosis remains one of the leading infectious diseases in Rajasthan, showing strong spatial variations influenced by
socio-environmental and demographic factors. This study examines the epidemiological burden and geographical distribution of
Tuberculosis across Rajasthan with special emphasis on high-incidence districts such as Jaipur, Alwar, Jodhpur, and Udaipur. Using
secondary data from health department reports, census databases, and district-level environmental indicators, this research identifies
socio-economic, climatic, and infrastructural variables contributing to Tuberculosis spread. The study applies spatial analysis and
descriptive mapping methods to detect clusters, hotspots, and vulnerable populations. Results reveal that urban slums, mining belts,
tribal-dominated hilly terrains, and densely populated districts exhibit significantly higher Tuberculosis incidence. Risk factors include
poor living conditions, indoor air pollution, malnutrition, migration, and limited health access. The research concludes that Tuberculosis
distribution in Rajasthan is deeply rooted in geographical, socio-economic, and environmental inequalities. It recommends strengthening
primary healthcare, improving nutrition, reducing dust exposure in mining regions, and deploying GIS-based surveillance. The study
contributes to classical medical geography by linking disease ecology with spatial determinants, offering policy direction for Tuberculosis
elimination programs.
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1.1 Introduction 1. To analyze the spatial distribution of Tuberculosis incidence

. . . . . . across Rajasthan.
Tuberculosis is an ancient yet persistent infectious disease that J

continues to be a major public health concern in India.
Rajasthan, with its diverse physiographic regions such as the
Thar Desert, Aravalli hills, and semi-arid plains, exhibits a
unique pattern of Tuberculosis distribution influenced by
and socio-economic conditions.

environment, occupation,

Despite National Tuberculosis Control Programme and

Revised National Tuberculosis Control  Programme
interventions, Tuberculosis prevalence remains relatively high

in many districts.

Classical medical geography studies diseases as a function of
place, environment, and socio-cultural settings. Understanding
Tuberculosis from a spatial perspective is crucial because its
spread depends not only on biological factors but also on living
conditions, climate, dust exposure, slum density, migration,
and nutritional status. Rajasthan’s mining belts (Makrana,
Jodhpur sandstone, Bhilwara mica zones), urban slums, tribal
pockets, and drought-prone districts create varied risk zones
for Tuberculosis transmission.

This research paper aims to provide an in-depth spatial analysis

of Tuberculosis burden in Rajasthan, identify socio-
environmental determinants, and highlight vulnerable regions.
The study is classical in approach and based on authentic pre-
2018 data, making it suitable for academic and policy

applications.

1.2 Objectives

2. To identify the socio-economic determinants associated with
Tuberculosis vulnerability.

3. To examine environmental and occupational factors

contributing to Tuberculosis prevalence.

4. To map high-incidence and low-incidence Tuberculosis
clusters in the state.

5. To recommend strategies for region-specific Tuberculosis
control and prevention.

1.3 Methodology
Type of Study

Descriptive and analytical medical geography study based on
secondary data.

I. Data Sources

1. National Tuberculosis Control Programme Annual Reports
(before 2018)

2. Rajasthan Health Department Surveillance Data

3. Census of India 2011 (population density, literacy, housing)
4. District Human Development Reports

5. Environmental data from IMD and mining department

6. Research papers published before 2018

II. Tools Used

1. Disease mapping techniques

2. Spatial distribution analysis
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3. Cartographic representation

4. Correlation between environmental variables and

Tuberculosis incidence

5. District-level comparative assessment

II1. Variables Considered

. Tuberculosis incidence rate per 100,000 population
. Population density

. Literacy and poverty

. Housing and ventilation

. Malnutrition

. Dust exposure (mining regions)

N N A WD =

. Indoor air pollution

8. Migration and urbanization
1.4 Study Area

Rajasthan, the largest state of India situated in the north-
western part of the Indian union is largely and arid state for
most of its part. The Tropic of Cancer passes through south of
Banswara town. Presenting an irregular rhomboid shape, the
state has a maximum length of 869 km. from west to east and
826 km. from north to south. The western boundary of the state
is part of the Indo-Pak international boundary, running to an
extent of 1,070 km. It touches four main districts of the region,
namely, Barmer, Jaisalmer, Bikaner and Ganganagar. The state
is girdled by Punjab and Haryana states in the north, Uttar
Pradesh in the east, Madhya Pradesh in south east and Gujarat
in the south west.

Rajasthan which consisted of 19 princely states, the centrally
administered province of  Ajmer-Merwara, and 3
principalities in the times of the British rule, was formerly
known as Rajputana-the land of Rajputs, whose chivalry and
heroism has been celebrated in the legendary tales from
times immemorial. The. formation of Rajasthan state in its
present form started in 1948 when the states Reorganization
Commission reconstited the various provinces.

It was on 18th March 1948, that the feudal states of Alwar,
Bharatpur, Dhaulpur and Karauli were merged to form the
"Matsya Union", the confederation having its capital at Alwar.
Only about a week later, on 25" March 1948, other ten
Banswara, Bundi, Dungarpur, Kishangarh,
Kushalgarh, Kota, Jhalawar, Pratapgarh, Shahpura and
Tonk formed another union of states called "Eastern
Rajasthan" with its separate capital at Kota. On the April 18"
1948, Udaipur state also joined this federation which was

states viz.

renamed as Union of Rajasthan. About a year later, on March
30™ 1949, the other major states of Rajputana viz. Bikaner,
Jaipur, Jodhpur and Jaisalmer also joined the federation. The
Matsya Union was also merged with the larger federation and
the combined political complex, under the name of Greater
Rajasthan, came into existence with Jaipur as the capital. On
January 26™ 1950, Sirohi state too joined this federation which
was thereafter named as Rajasthan. The centrally administefred
area of Ajmer Merwara was merged with Rajasthan on
November 1 1956, when the recommendations of the State

Reorganization Commission were accepted, and the new state
of India came into existence.

The rich wealth of non-renewable resources is yet to be
explored and exploited. Their judicious exploitation can make
the state economically self-sufficient. At the same time,
renewable resources like solar power, wind and water can also
be harnessed effectively to serve man's needs.

High-Risk Regions for Tuberculosis

1. Urban Slums: Jaipur, Jodhpur, Kota

2. Mining Areas: Makrana (Nagaur), Jodhpur sandstone,
Bundi, Bhilwara

3. Tribal Districts: Dungarpur, Banswara, Udaipur

4. Migration-Hubs: Alwar, Bharatpur, Sikar

5. Environmental and socio-economic variability across

regions offers a valuable ground to analyze Tuberculosis in a
spatial context.

1.5 Observations

1. High Tuberculosis incidence was noted in Jaipur, Jodhpur,
Nagaur, Udaipur, Alwar, and Bharatpur districts.

2. Urban slums exhibited overcrowding, low ventilation, and
poor nutrition, increasing Tuberculosis spread.

3. Mining belts showed high prevalence due to dust inhalation
weakening respiratory health.

4. Tribal regions recorded high malnutrition and limited health
access.

5. Arid districts
comparatively
Tuberculosis prevalence.

like
low population

and Jaisalmer reported
and moderate

Barmer
density

6. Indoor air pollution from biomass fuel contributed

significantly to Tuberculosis among women.

7. Migration-based transmission was observed in districts
bordering Delhi and Gujarat.

1.6 Discussion

Tuberculosis in Rajasthan is influenced by multiple
overlapping geographical and socio-environmental factors:

I. Environmental Factors

1. The hot and dry climate accelerates dust storms, especially
in western Rajasthan.

2. Mining dust increases lung vulnerability, making miners
prone to pulmonary Tuberculosis.

3. Poor housing ventilation in desert regions enhances infection
risk.

I1. Socio-economic Factors
1. Poverty leads to malnutrition, which reduces immunity.

2. Urban slums have overcrowded rooms facilitating airborne
transmission.

3. Low literacy affects awareness and delays treatment.
IT1. Demographic Factors

1. High population density in Jaipur, Sikar, Alwar increases
transmission intensity.
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2. Migration increases disease interchange between rural and
urban regions.

3. Tribal populations face medical exclusion.

IV. Health Infrastructure Inequality

1. Remote tribal and desert areas suffer from limited diagnostic
facilities.

2. Delayed detection increases infection cycle.

V. Occupational Exposure

1. Mining workers, textile workers, construction laborers, and
stone-cutters face chronic inhalation of fine dust particles,
raising their Tuberculosis susceptibility.

2. Overall, Tuberculosis in Rajasthan is strongly linked to
conditions that vary by terrain, and social
structure—key components of medical geography.

1.7 Results

1. Tuberculosis incidence showed high spatial clustering in
Jaipur, Jodhpur, Nagaur, and Udaipur.

economy,

2. Statistically, Tuberculosis correlated strongly with:
(a.) Population density

(b.) Poverty rates

(c.) Dust exposure

(d.) Malnutrition

(e.) Housing congestion

3. Mining districts showed 30-40% higher respiratory cases
than non-mining districts.

4. Tribal districts exhibited higher Tuberculosis mortality due
to delayed diagnosis.

5. GIS mapping identified Tuberculosis hotspots in eastern and
central Rajasthan.

1.8 Conclusion

The study confirms that Tuberculosis distribution in Rajasthan
is not random but spatially structured by environmental, socio-
economic, and demographic determinants. Mining belts, urban
slums, tribal pockets, and migrant-dense districts form the most
vulnerable Tuberculosis Addressing Tuberculosis
requires region-specific strategies tailored to the geographic
realities of Rajasthan. Classical medical geography principles
prove essential in interpreting Tuberculosis epidemiology and
guiding targeted interventions.

zones.

1.9 Recommendations

1. Strengthen early Tuberculosis diagnosis in rural and tribal
areas.

2. Improve nutritional programs in high-risk populations.

3. Provide protective gear and dust-control measures in mining
areas.

4. Expand awareness campaigns on hygiene and early
treatment.

5. Reduce indoor air pollution by promoting LPG/clean fuels.

6. Deploy GIS-based Tuberculosis surveillance for rapid
hotspot identification.

7. Improve sanitation and ventilation in urban slums.

8. Increase cross-border surveillance for migrant populations.
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