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Socio-Economic Determinants of health vulnerability in Ecological Urban Tezpur: A Geospatial Appraisal
Abstract:
Background: Rapid urbanization in small and medium towns of India has intensified environmental degradation and widened socio-economic inequalities, creating serious public health concerns. Urban settlements are increasingly exposed to air and water pollution, poor sanitation, inadequate waste management, and unhealthy living conditions, particularly affecting low- and middle-income populations. Human health in urban settings is shaped by a complex interaction of ecological conditions, environmental transitions, and socio-economic risk factors. The present study evaluates the health risks among urban dwellers of Tezpur Municipality with particular emphasis on socio-economic determinants and spatial environmental conditions. Materials and Methods: The study adopted a mixed-method research design supported by spatial analysis. Primary data were collected from 456 households through household surveys, direct field observations, and informal interviews using a stratified random sampling technique across the municipal wards. GIS-based analysis using Landsat-TM7 satellite data and Quantum GIS (version 3.34) to map ecological and environmental characteristics. Statistical analysis, including Chi-square tests, was applied to examine associations between the variables. Results and Discussion: The findings reveal that socio-economic variables such as income level, education, housing conditions, cooking fuel, and occupation significantly influence health outcomes. Low-income households were found to be more vulnerable due to limited access to basic services and greater exposure to unhealthy environments. Statistical results indicate strong associations between health conditions and determinants such as house type, cooking fuel, and education level, with Chi-square tests showing highly significant relationships (p < 0.001). GIS-based spatial analysis highlighted clear intra-urban variations, identifying specific wards where poor environmental conditions and socio-economic disadvantages coincide with higher health risks. Conclusions: The health scenario of Tezpur’s urban population is shaped by a complex interplay of ecological, environmental, and socio-economic factors, resulting in uneven spatial distribution of health vulnerabilities. The findings suggest the need for integrated urban health planning that improves housing quality, promotes clean energy use, strengthens sanitation infrastructure, and enhances health awareness. Such policy-oriented interventions are essential to reduce urban health inequalities and support sustainable public health development in growing towns like Tezpur.
Key words:
Socio-economic determinants, Environmental exposure, Urban health, Tezpur, GIS analysis.
1.Introduction
Health of the citizens in a nation is generally considered the wealth of the country, but many urban cities have failed to meet the WHO standards, and approximately 4.2 billion people are suffering due to insufficient housing, sanitation facilities, potable drinking water, air quality, waste management, as well as limited clinical health services (WHO, 2025). Human health among urban dwellers is mainly affected by urban air and noise pollution, soil and water contamination, improper drainage facilities, heavy traffic, and unplanned slum development. Environmental factors alone are responsible for approximately 24% of global diseases (Narain, J. P., 2012). A meta-analysis shows that air pollution is a major risk factor for respiratory diseases (Chen, X., Su, H., et al., 2024). Environmental Research recorded that a 10 µg/m³ increase in PM2.5 concentration increases the risk of lung cancer by 12% (Zhu, Y., Xie, X., & Shen, C., 2019).

First, the association between particulate matter air pollution and lung cancer is well established; secondly, waterborne diseases due to water contamination are also a major cause of human health problems. Reports of WHO have shown that around 2.2 billion people have no safe drinking water, leading to 4,85,000 deaths every year (WHO, 2023). Moreover, socio-economic factors are also important determinants that have a direct influence on the health of urban dwellers. Particularly, people belonging to low socio-economic groups are affected by many infectious as well as non-communicable diseases, and in many cases, these turn fatal at a young age (WHO, 2025) due to the following:

(a)They use fewer preventive measures,
(b) Lack of education,
(c) Lack of awareness,
(d) Exposure to air, land, soil, and water pollution,
(e) Inadequate housing, sanitation, and drinking water,
(f) Inaccessible health services due to low income.

Socioeconomic factors such as income level, education level, occupation and working conditions, housing and living environment, migration, and displacement have a huge impact on human health (WHO, 2025). Diseases such as dengue, tuberculosis, vector-borne diseases, and nutrition-related diseases are common. Not only this, there is a direct relation between low income and low education that can reduce the ability to maintain a healthy lifestyle, which raises problems such as hypertension, type-2 diabetes, cardiovascular diseases, occupational diseases, including depression, anxiety disorders, and musculoskeletal disorders. Approximately 8.2 million people are suffering from tuberculosis (WHO, 2023).
Daily wage workers who work as laborers in different factories and various construction sites usually suffer from these issues because poverty and illiteracy force people to accept such jobs. One example is sandstone workers in Rajasthan, who sometimes inhale a high amount of dust, which leads them to face various health issues such as respiratory disability, progressive lung disease, and premature deaths from silicosis (Rajavel, S., Raghav, P., et al., 2020). Dharavi and other low-income localities have poor housing, overcrowding, inadequate drainage and waste disposal, irregular water supply, and limited access to healthcare, which has led to an increase in dengue cases and urban malaria (acash.org.pk, 2025).

One research has shown that stone crushing and manual construction tasks in Tripura are mostly carried out by unskilled informal laborers who take up dusty jobs. A spirometry test was conducted on 240 adult males-120 occupationally dust-exposed workers (manual stone crushing/construction) and 120 non-exposed controls (Agartala/Tripura). Basically, socio-economic status is a measure of an individual or family's economic and social position in relation to others, based on income, education, and occupation. Although these factors are already known to affect health, no studies so far have compared the impact of low socio-economic status with other major risk factors on health. Health policies often do not consider risk factors such as poverty and poor education when predicting health outcomes.

Spatial analysis using GIS techniques has highlighted clear intra-urban variations in health risk distribution across Tezpur Municipality. Certain wards have emerged as high-risk zones where poor environmental conditions coincide with socio-economic disadvantages. The integration of field observations and household survey data with spatial analysis has enabled the identification of localized health risk patterns within the town.

This study is guided by the social determinants of health framework, which explains how environmental exposure, socio-economic status, and spatial inequality jointly influence disease outcomes. In rapidly urbanizing towns, these factors interact to produce uneven patterns of health vulnerability. Therefore, the present study integrates ecological mapping with socio-economic analysis to understand disease distribution in Tezpur city.

2. Objectives
1. To map the ecological and environmental aspects of the city using remote sensing and GIS techniques.

2. To analyse the socio-economic determinants of health issues among the urban dwellers of Tezpur city.

3. Materials and Methods
The study adopted a mixed-method research design combining quantitative household survey data with qualitative field observations and interviews, supported by GIS-based spatial analysis to understand the socio-economic factors influencing human health among the urban dwellers of Tezpur Municipality. 

3.1. Data acquired: Primary data were collected through three major methods: structured questionnaires, direct field observations, and informal face-to-face interviews. A structured questionnaire was prepared, and each questionnaire contained information on household characteristics, socio-economic parameters, and health issues.  For the Geospatial analysis satellite data of Landsat-TM7 were used.  The combination of field survey and geospatial analysis was adopted to capture both socio-economic conditions and environmental exposure patterns.

3.2. Data analysis: Quantum GIS (version 3.34 Prizren) open-source software was used to determine the ecology, environment maps of Tezpur city. The Chi-square test was used to examine relationships between disease occurrence and categorical socio-economic variables such as age, income, education, housing type, and cooking fuel.

3.3. Sample size and method: Tezpur Municipality consists of 19 administrative wards. For systematic representation, 24 households were selected from each ward using stratified random sampling, resulting in a total sample size of 456 households (19 × 24 = 456). This sample size was considered adequate to represent all wards proportionally and to ensure statistical reliability for analysis.

3.4. Operationalization of Variables
To maintain clarity and consistency, the key socio-economic variables were grouped into categories:
· Income: Below ₹10,000; ₹10,000–₹30,000; ₹30,000–₹50,000; Above ₹50,000
· Education: Illiterate, Primary, Secondary, Higher Secondary, Graduate, Postgraduate, Ph.D.
· Housing type: Kutcha, Semi-pucca, Pucca
· Cooking fuel: Firewood, LPG, Electric
· Health issues: Self-reported diseases reported by respondents
These variables were selected because they are widely recognized indicators of socio-economic status and are known to influence health behaviour, exposure to risk, and access to healthcare services (Marmot, 2005; World Health Organization, 2010). 
4. Results and Discussion
4.1. Study Area
Assam is geographically located between 24°8′N to 28°2′N latitudes and 89°42′E to 96°00′E longitudes covering an area of about 78, 438 Sq. Km, and its boundary share with Arunachal Pradesh, Nagaland, Manipur, Meghalaya, West Bengal and Tripura (Fig.1). The Brahmaputra River is basically the lifeline of Assam, and it flows all around its length covering 11 major cities and towns with total population 31,169,272, rural population 26, 807, 034, and urban population 4,398,542 (Census 2011). The State’s urban population, though comparatively smaller, faces growing environmental pressures, especially in towns situated along the Brahmaputra River.
Tezpur Municipality, segmented by 19 ward boundaries, and has geographical areas of 7.10 Sq.km, geographically located between 26.36’47’N to 26°38′36″N latitudes and 92°46′2″E to 92°49′2″E longitudes (Fig.2). The population of this area is approximately 169,000. Scale Bar indicates distances up to 0.75 kilometres, aiding spatial interpretation. Ward Boundaries are clearly demarcated, supporting administrative and planning analysis. The present study has two objectives which are designed to study the health status of the city in association with socio- economic risk factors. 




















Fig.1: Location map of the study area - Illustrates: India, Assam, Sonitpur district, 19 administrative wards in Tezpur city

















Fig.2.: 19 administrative wards in Tezpur city



4.2. Ecology and Environment of Tezpur City
The ecological and environmental surroundings of the city were analysed using Landsat TM7 satellite data, and also conducted the ground truth studies in each ward where the socio-economic survey was conducted in the selected household. Observational data helped to identify environmental risks, such as; mosquito breeding sites and inadequate sanitation, and surroundings that residents may not always explicitly mention.
Finally, the collected data were categorized and interpreted thematically. The answers were grouped and analysed under different categories, such as; environmental conditions, socio-economic status and health outcomes. 








Fig.3.:  Soil Moisture index in 19 administrative wards Tezpur city

Urban areas have been categorized based on moisture index values, ranging from dry zones (<0) to high moisture zones (>0.40). The colour gradient from light grey to dark blue provides a clear visual of moisture variability across the region. Northern and central areas show moderate to high moisture levels, possibly due to proximity to water bodies or better soil retention. Southern and peripheral zones appear drier (Fig.3). High moisture zones are ideal for water-intensive crops, while dry areas require irrigation or alternatively choose drought-resistant varieties. 









Fig.4.:  Surface water moisture index in 19 administrative wards Tezpur city


Based on the water index values, distinguishing between non-water surfaces (-0.2 to 0), moist surfaces (0 to 0.015), and water bodies (0.015 to 0.030) are classified. The color-coding light grey, light blue and dark blue helps delineate hydrological features. Dark blue zones clearly mark lakes, ponds, or rivers, essential for water resource planning and ecological conservation. Light blue areas may represent wetlands, irrigated fields, or transitional zones between dry land and water bodies (Fig.4). Non-water zones are suitable for construction, while moist and water zones may require environmental clearance or special engineering.
Slope variations across Tezpur City, ranging from minimum of 57 meters to maximum elevation of 126 meters, represented by a gradient from light ivory colour to dark brown respectively. Northern wards exhibit gentle slopes, ideal for residential and commercial development. Southern wards show steeper terrain, posing challenges for construction and accessibility (Fig.5). Steep slopes are prone to erosion, landslides, and runoff issues, especially during monsoon seasons. These areas may require slope stabilization or vegetation buffers. Flat zones are preferred for road networks, public buildings, and housing. Steep zones may be designated for green belts or low-density development.

























Fig.5.: Slope map of the Tezpur city













Fig.6.:  Normalized Difference Vegetation Index (NDVI) in Tezpur city


Normalized Difference Vegetation Index (NDVI) illustrates the vegetation covers within Tezpur City. This analysis classified the urban landscape of Tezpur City into three categories: Water bodies, represent in blue colour (0.0946) non-vegetated surfaces represent in yellow colour (0.0877), and moderately vegetated areas in green colour (0.2701), these analyses provide comprehensive scenario of vegetation distribution of the city.  A major proportion of Tezpur City, about 5.023 Sq.km is categorized as non-vegetated land with very low NDVI values (Fig.6). This class encompassed built-up areas, transportation networks, commercial zones, institutional infrastructure, professional institutions, and other infrastructure. 









Fig.7:  Land Use and Land Cover (LULC) in the 19 administrative wards of Tezpur 


Land use/land cover of Tezpur city (2025) includes three major categories of built-up land, vegetation, and water bodies (Fig.7). Vegetation land cover category has area of 2742300 Sq. meters, which includes agricultural crop land, forests, agricultural plantations, river side vegetation, road side plantation, and residential garden. The land use category of residential built-up land has the areas of 3479400 Sq. meters which comprises urban dense settlement and sparse settlements, and slum housing clusters, and are often interlinked with road networks and basic infrastructure such as schools, markets, and public utilities. Built-up area has the area of 775800 Sq. meters, is a substantial portion of the landscape, indicating rapid urbanization and infrastructure growth, which includes professional institutions, commercial buildings industrial areas, dense urban markets, bus stands and travels stand. Water bodies cover the areas of 411300 Sq. meters which includes river, lakes, wetlands, and ponds, is a relatively smaller proportion of the total area of Tezpur urban areas.
4.3. Socio-Economic determinants of health issue among the urban dwellers of Tezpur city
The health of a person is not solely influenced by medicine or doctors. Several other factors, including education, occupation, family type, marital status, housing conditions, and cooking fuel, also play a significant role in determining a person's health status. These factors contribute in its own way. For example, individuals with higher income are more likely to receive timely treatment, afford medical expenses, and access better healthcare facilities, including medical treatment abroad, compared to those with lower income.
The study was conducted in Tezpur, a city in Assam, located on the banks of the river Brahmaputra. It is one of the fifth-largest cities in Assam, following Jorhat, Guwahati, Silchar, and Dibrugarh. The Tezpur Municipal Board has been divided into 19 wards, and the population, as per the 2011 census, consists of 58,556 people.
A total of 456 samples were collected from the study area through a random household survey. These samples were obtained from 456 respondents, comprising 233 males and 223 females, through direct interviews and the use of a structured questionnaire. The participants were urban residents, including both native inhabitants and migrants from various regions, ensuring a diverse representation. The age range of the participants varied from 18 years and above to 90 years.
The objective of this study is to examine how different socio-economic risk factors act as key determinants in influencing healthcare access, health treatment, and the clinical approach of individuals residing in the study area.
4.4. Health Scenario in Tezpur City, Assam:
Out of the 456 respondents from the 19 wards, a wide range of health conditions was observed, influenced by population growth, urbanization, and the close connection between the city and the surrounding rural areas. During the fieldwork, it became clear that Tezpur serves as a major healthcare hub for people from nearby villages and semi-urban areas. Age and gender-wise a total number of 432 respondents are affected by various diseases with a slightly higher number of cases among males 229 than females 203 (Table.1), and the diseases were observed in the age group of 45-60 years and above 60 years (Fig.8). 
Respiratory diseases, water-borne diseases, and vector-borne diseases were reported in less numbers in association with environmental and sanitation conditions. Skin allergies, eye irritation, blood pressure, and diabetes were more commonly observed, and blood pressure, type-II diabetes is emerging as the most prevalent among the urban dwellers.
Women health issues such as thyroid disorders and migraine were also reported, emphasizing the need for targeted women’s health care.
Table 1: Different diseases of total 19 wards among different age groups of Tezpur city

	Diseases   and Age groups 
	0-15
	15-30
	30-45
	45-60
	60+
	Male
	Female
	Total

	1. Respiratory Diseases
	

	a. Asthma
	
	
	2
	5
	4
	6
	5
	11

	b. Bronchitis
	
	
	1
	1
	
	1
	1
	2

	c. Frequent Cough
	
	
	2
	1
	
	3
	
	3

	2. Water borne Disease
	

	c. Diarrhoea
	3
	
	1
	2
	
	2
	4
	6

	d. Typhoid
	7
	1
	3
	
	3
	7
	7
	14

	3. Vector borne Diseases
	
	
	
	
	
	
	
	

	a. Malaria
	2
	1
	1
	
	
	3
	1
	4

	4. Skin Allergies & Infection
	
	
	9
	9
	3
	10
	11
	21

	5.Eye Irritation
	
	
	13
	19
	5
	20
	17
	37

	6. Cancer
	
	
	
	
	3
	
	3
	3

	7. Psychological Disorder
	
	
	
	1
	1
	1
	1
	2

	8. Blood pressure
	
	1
	32
	83
	58
	106
	68
	174

	9. Diabetic
	
	
	13
	54
	45
	70
	42
	112

	10.Women health issues
	

	a. Thyroid
	
	3
	11
	9
	5
	
	28
	28

	b. Migraine
	
	3
	5
	3
	4
	
	15
	15

	Total 
	12
	9
	93
	187
	131
	229
	203
	432










Fig.8.: Age and gender wise disease


    Table 2: Data table for various respiratory diseases of Tezpur, Assam

	Respiratory diseases
	Age Group
	Male
	Female
	Total

	
	0-15
	15-30
	30-45
	45-60
	60+
	
	
	

	Asthma
	 
	 
	2
	5
	4
	6
	5
	11

	Bronchitis 
	 
	 
	1
	1
	 
	1
	1
	2

	Frequent Cough
	 
	 
	2
	1
	 
	3
	 
	3












Fig. 9.: Age-wise distribution of respiratory issue


The data indicate that the age-wise distribution of respiratory diseases among the surveyed population. Asthma is the most common respiratory disease with a total of 11 cases and it is majorly distributed in the 45-60 age group (5 cases) and 60+ age group (4 cases) which indicates the higher prevalence among middle aged and elderly people. Males are slightly affected than females (Table.2, Fig.9).
Bronchitis has comparatively a smaller number of cases observed in the 30-45 and 45-60 age groups, and cough accounts for people in the age group of 30-45, 45-60 frequently. Thus, the respiratory disease shows a clear indicator that has been advancing in the age group above 45 years. Asthma emerged as the dominant respiratory problem and males are slightly more affected than females in the study area (Fig.9).

Table 3: Age wise water borne disease


	Water borne diseases
	0-15
	15-30
	30-45
	45-60
	60+
	Male
	Female
	Total

	Diarrhoea
	3
	 0
	1
	2
	 0
	2
	4
	6

	Typhoid
	7
	1
	3
	 0
	3
	7
	7
	14












Fig.10.: Age wise water borne diseases

The data indicate that the prevalence of water-borne diseases is most prevalent in the age group of children below 0-15 years. Typhoid was also more widespread than diarrhoea and while diarrhoea showed a higher occurrence among females, and there is no gender disparity among the typhoid patients (Table.3, Fig 10), which indicates the need for improved safe drinking water, sanitation and hygiene especially for vulnerable age groups. Malaria cases were recorded across different age groups of children below 0–15 years.
Table 4: Skin Allergies and Skin Infection

	Diseases
	0-15
	15-30
	30-45
	45-60
	60+
	Male
	Female
	Total

	Skin Allergies & Infection
	 0
	 0
	9
	9
	3
	10
	11
	21










Fig.11.: Age wise skin disease








Fig. 12.: Gender wise skin disease

The age-wise and gender-wise distribution of skin allergies and skin infections were reported in the age group of below 15, 16-30 and 35-40 years, and the highest number of cases were observed in the age group of 45-60 years, with 9 cases few cases were identified in the age group of above 60 years, among these reports, 10 female cases were reported with skin allergies and skin infections (Table.4, Fig.11 and 12).
Table 5: Eye Irritation among the urban dwellers in Tezpur City

	Diseases
	0-15
	15-30
	30-45
	45-60
	60+
	Male
	Female
	Total

	Eye Irritation
	 0
	 0
	13
	19
	5
	20
	17
	37









Fig. 13.: Age wise Eye irritation patients











Fig. 14.: Gender wise Eye irritation patients



The age-wise and gender-wise distributions of eye irritation were reported in the age group of children below 15, 15–30, and 30–45 age groups. The highest number of cases was observed in the 45–60 years age group, and a higher concentration was found in the age group of above 60 years, 20 cases were recorded among males and 17 cases were reported among females (Table.5, Fig. 13 and 14).
  Table 6: Age and gender wise chronic diseases


	Diseases
	Age groups
	Male
	Female
	Total

	
	0-15
	15-30
	30-45
	45-60
	> 60
	
	
	

	Cancer
	 
	 
	 
	 
	3
	 
	3
	3

	Psychological Disorder
	 
	 
	 
	1
	1
	1
	1
	2

	 Blood pressure
	 
	1
	32
	83
	58
	106
	68
	174

	Diabetic
	 
	 
	13
	54
	45
	70
	42
	112




















Fig. 16.: Gender wise distribution of Chronic Diseases
Fig. 15.: Age wise distribution of Chronic Diseases











The table shows the age-wise and gender-wise distribution of selected chronic and non-communicable diseases reported during the field survey. Cancer cases were reported only in the 60+ age group, with a total of 3 cases, psychological disorders, Blood pressure were also reported in the 45–60 and 60+ age groups, with one case, Diabetes was also widely reported, with a total of 112 cases, mainly concentrated in the 30–45, 45–60, and 60+ age groups. Gender-wise data indicates the higher prevalence of blood pressure among the males is 106 and females 68 cases followed by the diabetic number of cases among the males is 70 than females 42 cases (Table.6, Fig.15 and 16).












Fig. 17: Ward wise communicable and non-communicable diseases reported in Tezpur city, Assam



Blood pressure and type-II diabetic cases are found more common in all the 19 wards (Fig.17), and the highest number of respiratory diseases were reported in the ward Nos. 4, 11, 17, and 18, water borne disease, vector borne disease, skin disease, eye irritation, cancer, psychological disorder, pressure, diabetic, thyroid and migraine all together issues were found in the ward Nos. 10 and 14, and chronic diseases, particularly, blood pressure and type-II diabetic cases are high prevalent found in all the wards (Fig.17).

4. 5. Socio-Economic Determinants affecting health issues in Tezpur city
4.5.1 Gender structure: Among the 456 respondents from the 19 wards of Tezpur city, Assam, it has been found that the total number of female respondents is 223, which accounts for 49%, and the number of male respondents is 233, which accounts for 51% of the total respondents (Fig.18).








Fig. 18.: Gender structure of the respondents


4.5.2. Age Structure: A significant number of 208 respondents belong to the age group of 40-60 years, and 151 respondents in the age group of 20-40 years (Fig.19). This indicated that the city is dominated by the working age population which plays a crucial role in economic activities and household income generation.







Fig. 19: Age structure of the respondents

4.5.3. Family Type: Two-thirds of the households 293 are nuclear families, whereas joint families account for a less number 163 (Fig.20). Family type plays an important role in health conditions where joint families can share and offer resources that are contributing to better health conditions while nuclear families may have less social support and lack of limited health care, giving support to children, elderly and sick members. Nuclear families are more in number in Tezpur city possibly due to urbanization, economic factors and changing social values.








Fig. 20. Family types among the respondents


Among the 456 surveyed households of the Tezpur city of Assam, 356 respondents are living in owned houses, 83 respondents are residing in the rented houses and 17 respondents are living in the government provided houses. Housing ownership is an important socio-economic determinant of health care. Households living in owned houses generally experience better improved sanitation, housing stability and safer living conditions which as a result influence physical and mental health. While the rented and government provided housing may have the higher proportions of the risk of health problems, limited access to basic amenities, overcrowded and poor infrastructure. Thus, housing ownership patterns in the area play a significant role in shaping health conditions.
4.5.4. Marital Status: A total of 335 respondents is married (335) 73% and 99 respondents are unmarried 22% while widow/widowers and divorce are found 22 respondents (Fig.21). Marital status plays an important role in influencing the individual health care, because of the people’s social support, economic stability, lifestyle and access to health care clinics. Married people receive emotional support, care, companionship which helps to reduce stress, tensions and depressions. Unmarried, widowed, or divorced may face loneliness and social isolation increasing mental health problems. Married households often shared income and resources leading to better nutrition, housing and healthcare access. Single parent or widowed households may face financial stress affecting overall health outcomes in that area.







Fig. 21: Marital status of the respondents


4.5.5. House Type: The majority of respondents are living in the semi-pucca houses (231 Nos.), while only a small number reside in kutcha houses (16 Nos.). The housing type is an important determinant, as pucca and semi-pucca houses provide better protection from extreme weather like dampness, and diseases- causing vectors. The small houses of kutcha houses indicate a limited exposure to unhealthy, deteriorated environment and unhygienic conditions (Fig.22). Those households living in kutcha houses are more vulnerable like respiratory diseases, water borne, and poor sanitation. The residents prefer living in pucca and semi-pucca for better health conditions.







Fig. 22: House types of the respondents


4.5.6. Fuel used for cooking purposes: The majority of households (413) are using LPG, indicating a high dependence on clean cooking fuel. A few households (38) are still depending on firewood and very few (5) are using electric stoves (Fig.23). The type of fuel is an important factor that affects the health conditions, instead of using traditional fuels like firewood produces indoor air pollution, leading to respiratory problems, eye irritation, and other health issues, especially among the women and children. Through the study of field area, we came to know that dominance of LPGs use reflects better standard living and contributes to improved health conditions by reducing smoke and harmful pollutants.









Fig. 23.: Diagram showing fuel/energy used for cooking

4.5.7. Occupational structure: A significant respondents are engaged in business (163), followed by unemployed persons including students and housewife’s (113) respondents. The private service sector is 78 respondents while government service employees are 66 respondents, and only 14 respondents are retired persons (Fig.24). Occupation has been considered as an important factor affecting health conditions, determining income level, work environment, job security and approach to healthcare facilities. Those people who are engaged in stable occupations like government and private services usually have better health outcomes, whereas unemployed and unregulated workers are more exposed to stress, poor nutrition and limited medical care. Thus, the occupational structure also plays an important role in shaping health conditions of the population.







 



Fig.24.: Pie diagram showing occupational structure


4.5.8. Income Level: A large number of respondents fall in the Rs.10000-Rs.30000 with 228 persons which accounts for (50%) which indicates that most households belong to the lower-middle income group. Followed by 126 respondents earning Rs.30000-Rs.50000, a smaller proportion 71 respondents belong to the higher income group earning Rs.50000 and above, while only 31 respondents below Rs.10000. Overall, it indicates that the Tezpur city of Assam is predominantly characterized by low to middle income households (Fig.25). 







Fig. 25.: Income level of the respondents in Tezpur


4.5.9. Literacy/Education Level: Among the total respondents, 433 are literate while only 23 are illiterate which indicates a high level of literacy rate in the study area, the highest number of respondents are graduates (131), followed by who have attained secondary (91) and higher secondary (89). A considerable number have primary education (59) and post-graduation (59), while only a few respondents have attained Ph.D. level education (4). The distribution of literacy rate and educational attainment shows a moderate to high level of income which can reflect a positive influence on the area (Fig.26).







Fig. 26.: Education level of the respondents in Tezpur city


The literacy or education represents the personal knowledge that accumulates through daily activities, social interactions and across generations. Literacy plays a role in improving personal’s understanding of health, hygiene, nutrition and they will be aware of diseases, preventive measures, vaccination, and sanitation practices, they will be able to seek timely medical care, follow doctor’s advice and gain healthy lifestyles, while illiteracy negatively affects health by limiting various kinds of awareness of diseases, hygiene, prevention. Illiteracy often leads to more diseases as they have limited knowledge about science and their beliefs revolve around traditional or superstitions in spite of seeking medication. Thus, education is playing a significant role in the health condition of the people. 

4.6 Socio-Economic determinants of human health issues in different age groups:
4.6.1 Age Structure and Health Issue:
Table 7: Age wise different diseases

	Age Group
	Respiratory Diseases
	Diarrhea
	Typhoid
	Malaria
	Skin Infection
	Eye Irritation
	Cancer
	Psychological Disorder
	Blood Pressure
	Diabetes
	Thyroid
	Migraine
	Total

	0–15
	0
	3
	7
	2
	0
	0
	0
	0
	0
	0
	0
	0
	12

	15–30
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0
	3
	3
	9

	30–45
	5
	1
	3
	1
	9
	13
	0
	0
	32
	13
	11
	5
	93

	45–60
	7
	2
	0
	0
	9
	19
	0
	1
	83
	54
	9
	3
	187

	60+
	4
	0
	3
	0
	3
	5
	3
	1
	58
	45
	5
	4
	131

	Total
	16
	6
	14
	4
	21
	37
	3
	2
	174
	112
	28
	15
	432



χ² = 308.75, df = 44, p < 0.001
The chi-square test (Table.7) clearly indicates an association between age groups and disease occurrence is highly significant (P value <0.001). Diseases such as blood pressure, diabetes, eye irritation, and skin infections are predominantly concentrated in the middle-aged (30–45, 45–60) and elderly (60+) groups, while communicable diseases like diarrhoea, typhoid, and malaria are relatively more common among younger age groups. This pattern reflects age-related health vulnerability and is consistent with studies showing higher risk of chronic diseases among middle-aged and elderly populations in urban settings (Marmot, 2005; Patel & Chauhan, 2022).
4.6.2. Income level and health issue:

	Income Level
	Disease (Yes)Table 8: Income level and occurrence of diseases

	No Disease (No)
	Row Total

	Low Income
	29
	2
	31

	Lower Middle Income
	216
	12
	228

	Upper Middle Income
	119
	7
	126

	High Income
	68
	3
	71

	Total
	432
	24
	456


χ² = 0.21, df = 3, p > 0.05
Income levels (Table.8) does not show a statistically significant association with overall disease occurrence in the study area (P value < 0.05). But it shows that, Lower income groups appear more exposed to environmental and sanitation-related health risks, a pattern widely reported in studies on urban health inequality and socio-economic vulnerability (Kundu & Samanta, 2022; Vyas & Spears, 2023). In contrast, higher income groups, despite better sanitation and healthcare access, continue to experience diseases mainly due to lifestyle-related factors such as sedentary behaviour, dietary patterns, and occupational stress. Thus, income influences the nature and causes of diseases rather than their mere presence or absence.
4.6.2. House type and Skin allergy and infectious:
Table 9: Table showing House type and skin disease

	House Type
	Skin Allergy & Infection (Yes)
	No Case
	Total

	Kutcha
	12
	4
	16

	Semi-Pucca
	8
	223
	231

	Pucca
	1
	208
	209

	Total
	21
	435
	456


χ² = 185.42, df = 2, p < 0.001
Since the calculated Chi-square value (185.42) is much greater than the tabular value (5.99) at the 5% level of significance, the null hypothesis is rejected. This confirms that house type has a statistically significant association with skin allergy and infection.
The higher incidence of skin diseases in kutcha houses indicates the influence of poor housing conditions and environmental exposure, which has also been reported in studies on slum health and built-environment risks (Kundu & Samanta, 2022; Agboola et al., 2023).
4.6.3. Fuel used and Respiratory issue:
Table 10: Table showing fuel used for cooking and respiratory issue

	Fuel / Energy Source
	Respiratory Issue (Yes)
	No Issue
	Total

	Firewood
	12
	26
	38

	LPG
	4
	409
	413

	Electric Stove
	0
	5
	5

	Total
	16
	440
	456


χ² = 98.73, df = 2, p < 0.001
[bookmark: _GoBack]Domestic cooking fuel/energy source (Table.10) has a significant association with respiratory health problems (P value <0.001). This may be attributed to indoor air pollution from biomass fuel, which has been widely identified as a major contributor to respiratory diseases in developing countries (World Health Organization, 2010; Basu et al., 2021). In contrast, households using LPG and electric stoves show very low occurrence, reflecting cleaner energy use, better ventilation, and improved living conditions.
4.6.4. Literacy and health issue:

	Education Level	Table.11. Table showing Literacy and health issues

	Health Issue (Yes)
	Health Issue (No)
	Total

	Illiterate
	23
	0
	23

	Primary
	55
	4
	59

	Secondary
	86
	5
	91

	Higher Secondary
	82
	7
	89

	Graduate
	126
	5
	131

	Post-Graduate
	54
	5
	59

	Ph.D.
	4
	0
	4

	Total
	430
	26
	456



χ² = 42.67, df = 6, p < 0.001

The education level (Table.11) has a significant association with health issues (P value <0.001. Health issues are more or higher among the illiterate and low educated persons, which can be attributed to poor health awareness, limited knowledge, delayed healthcare-seeking behavior and inadequate hygiene practices. Higher education improves health awareness, hygiene behaviour, and healthcare access, which is a well-established determinant of improved health outcomes (Marmot, 2005; World Health Organization, 2025).

The findings of the present study clearly indicate that disease prevalence in Tezpur city is strongly influenced by socio-economic and environmental factors. Age emerged as a major determinant, with chronic diseases such as blood pressure and diabetes concentrated among middle-aged and elderly populations. This pattern is consistent with earlier studies that show increasing vulnerability to non-communicable diseases with advancing age in urban environments (Marmot, 2005; Basu et al., 2021).

Housing conditions also showed a strong association with health outcomes, particularly skin infections and respiratory problems. Poor housing quality, damp environments, and overcrowding increase exposure to disease-causing agents. Similar findings have been reported in studies on urban slums and low-income settlements in India, where inadequate housing contributes significantly to health risks.

The use of traditional cooking fuels such as firewood was found to be strongly associated with respiratory illnesses. This supports previous research indicating that indoor air pollution from biomass fuel is a major health risk, particularly among women and elderly populations.

Education level showed a significant relationship with disease occurrence, suggesting that awareness, hygiene practices, and healthcare-seeking behaviour play an important role in maintaining health. This aligns with the social determinants of health framework, which emphasizes the role of education and socio-economic status in shaping health outcomes.

Overall, the study highlights that environmental exposure and socio-economic inequalities together create spatial differences in health vulnerability across the wards of Tezpur city.


5. Conclusion: 
The present study examines the health scenario of Tezpur city in relation to multiple socio-economic determinants that are closely linked with health outcomes. And among various determinants age structure, fuel or energy which are used for cooking, house types and literacy are the predominant or significant determinants. The health issues among the urban dwellers in the city requires an integrated approach for focusing not only on medical treatments but also on improving housing quality, promoting sustainable and non-smoke induced fuels and energies, strengthening health education enhancing age-specific preventive healthcare services. Such initiatives are essential for reducing health inequalities and achieving sustainable health in Tezpur city, and hence, it could be a model for the fast-developing cities in the Northeastern states of India.
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