[bookmark: _Hlk203656868][bookmark: _Hlk206497709]Body Mass Index and Nutritional Status of the Tribal Women in Katghora Forest Division 





 ABSTRACT

[bookmark: _Hlk206526835][bookmark: _Hlk206542987]The Body Mass Index (BMI) is a key indicator of nutritional status and overall health, particularly among tribal women living in remote forested regions. This study examines the BMI trends and nutritional status of tribal women in the Katghora Forest Division. The data has been collected by interviewing 521 women through stratified random sampling method. The result highlights the socio-economic conditions with body mass index. The findings shows that underweight conditions are prevalent among older women, while younger and middle-aged groups exhibit slightly better BMI levels. Middle Age women (31-50 years) BMI values fluctuate between 17.99 and 19.61, which indicates consistently low body weight trends, which is attributed to high physical activity levels and limited access to nutrient-rich foods. Forest Range variations indicate that socio-economic conditions significantly influence BMI. The regression analysis has been done in the seven ranges of Katghora Forest Division to observe the association between socio-economic factors and Body Mass Index (BMI) among tribal women. Age showed a statistically significant negative correlation with BMI in Atmanagar (Coef. = -0.28, p = 0.04), Education factor is observed as a significant predictor in Kendai (p = 0.03) and Pali (p = 0.05) and Income has a positive significant association with BMI in Pali (p = 0.05), while family size did not demonstrate consistent significance across ranges. These findings highlight the importance of region-specific interventions and the need for holistic approaches that integrate education, income support, and age-sensitive health programs to address nutritional disparities in tribal communities. By integrating traditional dietary knowledge with modern nutritional guidelines, policymakers and healthcare providers can develop effective strategies to enhance the overall well-being of tribal women in Katghora Forest Division.
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1. INTRODUCTION

Tribal women in India are typically living in remote and underdeveloped areas with little access to healthcare, education, and employment. These variables have a substantial impact on nutritional status, resulting in higher rates of malnutrition, anemia, and other health concerns compared to non-tribal counterparts (Nuttall, 2015). According to the study, tribal women have greater chances of food insecurity, less dietary diversity, and poorer health outcomes for themselves and their children (Tiwari, 2015). Traditional practices, a poor socioeconomic status, and limited access to health and nutritional services all contribute to this risk (Punetha & Pandey, 2023).
In India, undernutrition and overnutrition coexist. Obesity has become more common among high-income classes as a result of overnutrition, whereas undernutrition affects an extensive portion of India, particularly vulnerable populations such as tribal people.  India has an uneven nutritional gap, including undernutrition and overnutrition (Bhandari et al., 2024). Research on Indian tribes has revealed a chronic energy shortage, as evidenced by low nutritional status, including underweight and malnutrition. Chronic energy deprivation disproportionately impacts tribal women, who are the most vulnerable component of tribal society (Dash & Adhikari, 2018). Malnutrition is a serious public health issue in developing nations like India. Indian women's poor health is a serious issue on a personal and national level (Boncinelli et al., 2015). Interest in Indian women's fertility, nutrition, and health has significantly increased in recent years. There have been significant improvements in women's health since independence. Nonetheless, numerous nutritional surveys have shown that women in India are more likely than men to have inadequate nutritional status (Bhandari et al., 2024). The nutritional status of women is profoundly affected by their social standing. In Indian society, women are often considered "lower status" than men (Haddad, 1999).
The tribal women play a critical role particularly in remote forested range where access to healthcare and nutrition is often limited. Body Mass Index (BMI) serves as an essential metric for assessing nutritional status, obesity, and undernutrition, providing insights into the overall well-being of individuals. In the Katghora Forest Division, tribal women face unique health challenges due to geographical isolation, socio-economic constraints, and traditional dietary practices (Martinić et al., 2006). This research indicates that malnutrition and underweight conditions are prevalent among tribal women, largely due to limited access to diverse food sources, economic hardships, and cultural dietary habits (Diwan, 2018). However, some groups experience rising obesity rates due to changing lifestyles and reduced physical activity (Singh et al., 2021). The BMI distribution among these women reflects broader health disparities, highlighting the need for targeted nutritional interventions, healthcare accessibility, and awareness programs (Tanuja et al., 1995).
Environmental variables play an important influence in shaping their health outcomes. Many tribal populations in the Katghora Forest Division rely on forest-based resources for food, which may not necessarily provide a healthy diet (Diwan T et al., 2018). In addition, seasonal food scarcity, water contamination, and pollution exposure all have an impact on their nutritional health (Singh M et al., 2021). Understanding the BMI trends of indigenous women in Katghora Forest Division is critical for policy development and healthcare planning. By analyzing BMI variation, the study can identify risk factors, health patterns, and potential interventions to improve their overall well-being (Tanuja D et al 1995). Bridging the gap between traditional dietary practices and modern nutritional guidelines is key to ensuring sustainable health improvements in tribal populations (Wan, M., et al., 2011). So, the study has been carried out to observe the BMI and health status of the women in Katghora Forest Division.
2. MATERIAL AND METHODS 
[bookmark: _Hlk203839313]The study has been conducted in Katghora Forest Division and the data has been collected through stratified random sampling method. For primary data collection 10% of the Forest management committee villages from each range has been selected randomly then from each Forest management committees’ villages 40% of the women were randomly selected for household survey and height and weight of the women is taken with the help of weighing machine and stadiometer. So, out of 7 Forest range total 54 villages were surveyed and 521 women were interviewed. The women are classified into 3 age categories Young Age (18-30), Middle Age (31 - 50) and Old Age (Above 50).
Formula of BMI calculation: BMI = weight (kg) / height (m²)

Table 1. BMI Classification table (Source: National Institute of Nutrition, India) 
	Classification
	BMI (kilogram/m2)

	Underweight
	<18.5

	Normal weight
	18.5-24.9

	Overweight
	25-29.9

	Obesity Class 1
	30-34.9

	Obesity Class 2
	35-39.9

	Extreme Obesity Class 3
	>40



[image: ]The types of plant species and foods information have been collected by interviewing the tribal women of Katghora Forest Division.  Nutritional value data has been collected through secondary data that is from the various official websites and reports from National Institute of Nutrition, India.Figure 1 Map Source: Katghora Forest Division


3. RESULTS AND DISCUSSION
Body Mass Index (BMI) is a crucial health indicator that reflects nutritional status and potential health risks in individuals (Gupta et al., 2025). In the Katghora Forest Division, tribal women exhibit significant variations in BMI across different age groups, highlighting key nutritional patterns and health concerns. 
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[bookmark: _Hlk206538467]BMI Analysis Across Age Groups: The analysis data shows the BMI distribution among tribal women in various ranges of Katghora forest division. Young Age (18-30 years) BMI ranges between 17.84 and 19.61, indicating that a large proportion of women fall within the lower normal weight or underweight category (Chandrashree Lenka, C. L. 2016). Middle Age (31-50 years) BMI values fluctuate between 17.99 and 19.61, which indicates consistently low body weight trends, which is attributed to high physical activity levels and limited access to nutrient-rich foods (Biswas S et al 2023). Old Age (Above 50 years) BMI values mostly remain below 18.50, which indicates that a prevalence of underweight conditions due to aging-related metabolic decline and reduced food intake (Gowri Priya et al., 2023)




Table 2.	Heath status of women by Body Mass Index

	Range
	Age group
	Height
	Weight
	BMI

	Jatga
	Young Age (18-30)
	1.52±0.01
	44.11±1.95
	18.97±0.82

	
	Middle Age (31 - 50)
	1.51±1.02
	42.27±1.54
	18.61±0.85

	
	Old Age (Above 50)
	1.57±0.02
	43.96±2.36
	17.86±1.07

	Pasan
	Young Age (18-30)
	1.5±0.01
	43.63±1.51
	19.43±0.73

	
	Middle Age (31 - 50)
	1.5±0.01
	44.18±1.51
	19.61±0.55

	
	Old Age (Above 50)
	1.51±0.02
	40.98±2.63
	18.08±1.47

	Chaitma
	Young Age (18-30)
	1.51±0.01
	42.21±1.09
	18.62±0.68

	
	Middle Age (31 - 50)
	1.51±0.01
	40.74±1.01
	17.99±0.49

	
	Old Age (Above 50)
	1.53±0.02
	41.22±2.66
	17.84±1.36

	Katghora
	Young Age (18-30)
	1.51±0.02
	42.06±1.74
	18.51±0.76

	
	Middle Age (31 - 50)
	1.50±0.01
	41.71±1.28
	18.49±0.65

	
	Old Age (Above 50)
	1.48±0.02
	38.82±2.37
	17.87±1.20

	Pali
	Young Age (18-30)
	1.50±0.01
	41.65±0.94
	18.52±0.45

	
	Middle Age (31 - 50)
	1.51±0.01
	41.80±0.65
	18.49±0.31

	
	Old Age (Above 50)
	1.51±0.02
	42.45±0.89
	18.66±0.57

	Atmanagar
	Young Age (18-30)
	1.52±0.01
	43.19±1.62
	18.69±0.73

	
	Middle Age (31 - 50)
	1.49±0.01
	43.15±1.29
	19.32±0.65

	
	Old Age (Above 50)
	1.53±0.03
	40.38±1.54
	17.34±0.76

	Kendai
	Young Age (18-30)
	1.51±0.01
	42.02±1.53
	18.62±0.82

	
	Middle Age (31 - 50)
	1.52±0.01
	41.47±1.12
	18.09±0.55

	
	Old Age (Above 50)
	1.48±0.02
	46.53±2.52
	18.74±0.25

	overall
	Young Age (18-30)
	1.51±0.01
	42.54±0.54
	21.33±1.24

	
	Middle Age (31 - 50)
	1.50±0.01
	42.08±0.39
	18.60±0.19

	
	Old Age (Above 50)
	1.52±0.01
	42.37±0.76
	18.54±0.40




Figure 2:  Range wise graphical BMI distribution
[bookmark: _Hlk206539253]Regional Variations in BMI Trends: Differences in BMI values across tribal groups reveals local dietary and environmental influences. Katghora and Kendai tribal women exhibit lower BMI values, indicating potential nutritional deficiencies and high energy expenditure due to physical labor (Chandrashree Lenka, C. L. 2016). In Figure 2 Pali and Atmanagar women maintain relatively stable BMI values, which indicates better access to food resources and diverse dietary habits (Biswas S et al 2023). Jatga and Chaitma women display slightly lower BMI levels in older age groups, which is linked to poor healthcare accessibility and seasonal food shortages (Gowri Priya et al 2023). In table 3 The data on Body Mass Index (BMI) variation across seven ranges and age groups reveals a persistent pattern of undernutrition, particularly among middle-aged women. In nearly every range Jatga, Pasan, Chaitma, Katghora, Pali, Atmanagar, and Kendai the middle-aged group women (31–50 years) shows the highest prevalence of underweight individuals, with Pali reporting the most (47), followed by Chaitma (26) and Jatga (18). This trend indicates that women in their economically active years are facing significant nutritional challenges, possibly due to increased physical demands, reproductive health burdens, and limited access to diverse food sources (Kshatriya & Acharya, 2016). In contrast, overweight and obesity are rare across all age groups and ranges. 
Table 3: BMI variations among ranges and age groups
	Range
	Age group
	Underweight
	Normal
	Overweight
	Obesity

	Jatga
	Young Age (18-30)
	10
	9
	1
	0

	
	Middle Age (31 - 50)
	18
	9
	1
	1

	
	Old Age (Above 50)
	6
	3
	0
	0

	
	Total
	34
	21
	2
	1

	Pasan
	Young Age (18-30)
	8
	11
	2
	0

	
	Middle Age (31 - 50)
	15
	19
	3
	0

	
	Old Age (Above 50)
	5
	3
	1
	0

	
	Total
	28
	33
	6
	0

	Chaitma
	Young Age (18-30)
	9
	7
	0
	0

	
	Middle Age (31 - 50)
	26
	14
	1
	0

	
	Old Age (Above 50)
	4
	4
	0
	0

	
	Total
	39
	25
	1
	0

	Katghora
	Young Age (18-30)
	4
	8
	0
	0

	
	Middle Age (31 - 50)
	15
	9
	1
	0

	
	Old Age (Above 50)
	3
	2
	0
	0

	
	Total
	22
	19
	1
	0

	Pali
	Young Age (18-30)
	28
	22
	3
	0

	
	Middle Age (31 - 50)
	47
	45
	2
	0

	
	Old Age (Above 50)
	11
	9
	0
	0

	
	Total
	86
	76
	5
	0

	Atmanagar
	Young Age (18-30)
	10
	10
	0
	0

	
	Middle Age (31 - 50)
	11
	15
	2
	0

	
	Old Age (Above 50)
	8
	1
	0
	0

	
	Total
	29
	26
	2
	0

	Kendai
	Young Age (18-30)
	9
	7
	1
	0

	
	Middle Age (31 - 50)
	20
	16
	2
	0

	
	Old Age (Above 50)
	3
	5
	2
	0

	
	Total
	32
	28
	5
	0



Nutritional status of tribal women by socio-economic characteristics with Body Mass Index: The Body Mass Index (BMI), which measures the nutritional status of tribal women in katghora forest division, shows notable differences with socioeconomic factors. Belonging to women with a higher wealth index, being older, and having more education were protective factors against undernutrition. These results highlight the necessity for specific interventions that take into account the socioeconomic variation among tribal women (Tiwari, 2020). Discussed below in table 4.

Table 4: Nutritional status of tribal women by different socio-economic characteristics with Body Mass Index. Results from Linear Regression Analysis. (Significant at 0.05 level)
	Range
	Socio-economic factors with BMI
	Coef.
	Std. Err.
	t
	P>t
	R Square

	Jatga
	Age
	-0.15
	0.14
	-1.01
	0.32
	0.0442*

	
	Family size
	0.06
	0.18
	0.3
	0.76
	

	
	Education
	-0.05
	0.07
	-0.77
	0.44
	

	
	Income
	0.14
	0.16
	0.91
	0.37
	

	
	Intercept
	1.45
	0.53
	2.77
	0.01
	

	Pasan
	Age
	-0.07
	0.16
	-0.44
	0.67
	0.0285*

	
	Family size
	-0.01
	0.15
	-0.04
	0.97
	

	
	Education
	-0.03
	0.07
	-0.46
	0.65
	

	
	Income
	0.16
	0.14
	1.12
	0.27
	

	
	Intercept
	1.53
	0.56
	2.71
	0.01
	

	Chaitma
	Age
	0.06
	0.14
	0.4
	0.69
	0.0223*

	
	Family size
	0.12
	0.13
	0.9
	0.37
	

	
	Education
	0.04
	0.06
	0.59
	0.55
	

	
	Income
	-0.07
	0.11
	-0.65
	0.52
	

	
	Intercept
	1.19
	0.44
	2.69
	0.01
	

	Katghora
	Age
	-0.11
	0.17
	-0.67
	0.51
	0.1757NS

	
	Family size
	0.31
	0.16
	1.9
	0.07
	

	
	Education
	0.10
	0.08
	1.22
	0.23
	

	
	Income
	-0.23
	0.15
	-1.53
	0.13
	

	
	Intercept
	1.46
	0.58
	2.54
	0.02
	

	Pali
	Age
	0.04
	0.08
	0.5
	0.62
	0.0552*

	
	Family size
	0.09
	0.08
	1.1
	0.27
	

	
	Education
	0.07
	0.04
	1.99
	0.05
	

	
	Income
	0.15
	0.08
	1.94
	0.05
	

	
	Intercept
	0.78
	0.29
	2.71
	0.01
	

	Atmanagar
	Age
	-0.28
	0.14
	-2.07
	0.04
	0.1058NS

	
	Family size
	-0.06
	0.15
	-0.4
	0.69
	

	
	Education
	-0.13
	0.07
	-1.89
	0.06
	

	
	Income
	0.17
	0.13
	1.35
	0.18
	

	
	Intercept
	2.09
	0.48
	4.37
	0.00
	

	Kendai
	Age
	-0.05
	0.15
	-0.34
	0.74
	0.0971NS

	
	Family size
	0.01
	0.16
	0.09
	0.93
	

	
	Education
	-0.16
	0.07
	-2.19
	0.03
	

	
	Income
	-0.07
	0.13
	-0.51
	0.61
	

	
	Intercept
	2.18
	0.60
	3.6
	0.00
	



[bookmark: _Hlk206542511][bookmark: _Hlk206542839]The regression analysis across seven ranges i.e. Jatga, Pasan, Chaitma, Katghora, Pali, Atmanagar, and Kendai shows various associations between socio-economic factors and Body Mass Index (BMI) among tribal women. Age showed a statistically significant negative correlation with BMI in Atmanagar (Coef. = -0.28, p = 0.04) and a marginally significant effect in Jatga, Pasan, and Pali which indicates that older women in these ranges are tends to have lower BMI and highlights that aging is often accompanied by reduced physical activity and metabolic changes that influence nutritional status (Subramanian et al., 2009). Education factor is observed as a significant predictor in Kendai (p = 0.03) and Pali (p = 0.05), indicating that higher educational attainment tends to contribute better health awareness and dietary choices and consistent. They also emphasized the role of education in improving women's health outcomes in rural India (Mishra and Ray, 2014). Income showed a positive and borderline significant association with BMI in Pali (p = 0.05), while family size did not demonstrate consistent significance across ranges this indicates that economic empowerment is enhanced access to nutritious food, though this relationship was not consistent across all ranges.  The R-squared values are observed low, with the highest in Katghora (0.1757) indicates that while socio-economic factors play a vital roleXess and Tiwari, 2023), other determinants such as cultural practices, food availability, and healthcare access also significantly influence BMI among tribal women. These findings highlight the importance of region-specific interventions and the need for holistic approaches that integrate education, income support, and age-sensitive health programs to address nutritional disparities in tribal communities.
Table 5: Nutritive value of the food consumed by the tribal women of Katghora Forest Division (Source: National Institute of Nutrition, India).
	Species
	Scientific name
	Macronutrients
	Micronutrients

	
	
	Fat
	Protein
	Carbohydrate
	Vitamin
	Minerals

	Koilar
	Bauhinia purpurea
	4.15g
	15.19g
	66.82g
	C
	Calcium, iron

	Munga
	Moringa pterygosperma
	 1.7 g
	6.7g
	12.5 g
	A, C, B1, B2, B3, B6, B9
	Calcium, iron, Magnesium

	Sweet Potatoes
	Ipomoea batatas
	low
	3.6g
	37g
	A, C
	Potassium

	Kochai root
	Colocasia esculenta
	low
	1g
	2g
	C, E, B
	Potassium, Magnesium, copper

	Kochai leaf
	Colocasia esculenta
	low
	4g
	6g
	A, C
	Calcium, Potassium, iron, Magnesium

	Kusum
	Schleichera oleosa
	0.8 g
	1.5 g
	9.9 g
	C
	calcium, phosphorus, iron

	Tamarind
	Tamarindus indica
	0.6g
	2.8g
	62.5g
	B6, C, E, K, B5, A
	Calcium, Iron, Magnesium, Phosphorus, Potassium, Sodium, Zinc, Copper, Selenium 



Nutritional status: The analysis presents the nutritional composition of seven indigenous plant species commonly utilized by tribal communities in Katghora Forest Division. Each species exhibits distinct nutritional profiles with macronutrients and micronutrients. Koilar (Bauhinia purpurea) is observed highest protein content (15.19g) and significant carbohydrates (66.82g), along with calcium and iron. The presence of iron and calcium indicates that Koilar can serve a dual role in supporting hemoglobin synthesis and bone density. Given its availability in forested regions and traditional use in tribal diets, Koilar can be revitalized as a protein-dense option particularly for women and children vulnerable to dietary deficiencies (Nair and Agrawal, 2017). Munga (Moringa pterygosperma) was rich in a spectrum of vitamins (A, C, B1, B2, B3, B6, B9) and minerals including calcium, iron, and magnesium. Munga is known for curing multiple deficiencies simultaneously. The vitamins it contains support immune resilience, neurodevelopment, and cellular metabolism. In addition to calcium and iron, its magnesium content plays a crucial role in muscle function and blood pressure regulation. Sweet Potatoes (Ipomoea batatas) had moderate carbohydrates (37g) and were notable for potassium content. Their vitamin A content is critical for vision and immune health makes them a strategic crop in addressing preventable blindness and susceptibility to infections. Potassium adds cardiovascular benefits, especially in managing hypertension (Mostafa, 2025).  The Kochai root, though low in protein (1g) and carbohydrates (2g), contributes vitamins C, E, and B which shows supportive of antioxidant function and energy metabolism. More striking is the Kochai leaf, with higher protein (4g) and carbohydrate (6g) values. Its mineral profile calcium, potassium, iron, and magnesium reinforce its role in bone health, oxygen transport, and electrolyte balance. Traditional knowledge systems have long incorporated Kochai leaves in staple dishes, reflecting cultural appreciation of nutrient-dense plant parts. Kusum (Schleichera oleosa), has a modest protein (1.5g) and carbohydrates (9.9g), which contributes meaningfully through its micronutrient load. Vitamin C supports immune function and iron absorption, while minerals like calcium and phosphorus strengthen skeletal health. Kusum’s forest-based accessibility and use in tribal medicine practices offer a cultural bridge for integrating nutritional interventions (Xess et al., 2024). Phosphorus, though often overlooked, is vital for energy storage and DNA synthesis (Mahapatra and Panda, 2012). Tamarind (Tamarindus indica) shows one of the most diverse micronutrient portfolios. Though low in fat (0.6g) and protein (2.8g), it boasts 62.5g of carbohydrates an energy-rich profile along with vitamins B6, C, E, K, B5, and A. These compounds collectively support metabolic activity, skin and neurological health, immune resilience, and antioxidant defense. Its mineral density is particularly remarkable: calcium, iron, magnesium, phosphorus, potassium, sodium, zinc, copper, and selenium. These minerals allow Tamarind to contribute to multiple bodily functions, ranging from bone mineralization to enzymatic activity and reproductive health. Its sweet-tangy profile makes it culturally revered, enhancing dietary diversity and acceptability.
4. Conclusion
The study Body Mass Index and Nutritional status of the tribal women in Katghora Forest Division concludes that a large proportion of women fall within the lower normal weight where middle age group women are having consistently low body weight which shows that women are involved in high physical activity and they are having limited access to nutrient-rich foods. The body mass index variation among ranges and age group shows that Pali range women are highly underweight which shows that women are facing issues in nutritional challenges in the economically active years. Age showed a statistically significant negative correlation with BMI in Atmanagar and a marginally significant effect in Jatga, Pasan, and Pali range which highlights that older women in these ranges are tends to have lower BMI and aging is often accompanied by reduced physical activity and metabolic changes that influence nutritional status. The R square values show significant in jatga, pasan chaitma and pali range which reflects that socio-economic factors play a vital role in association with body mass index. So, the katghora forest division has a complex body mass index and nutritional status. These findings highlight the importance of region-specific interventions and the need for holistic approaches that integrate education, income support, and age-sensitive health programs to address nutritional disparities in tribal communities. So, by integrating traditional dietary knowledge with modern nutritional guidelines, policymakers and healthcare providers can develop effective strategies to enhance the overall well-being of tribal women in Katghora Forest Division.
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Range wise BMI Distribution

Young Age (18-30)	Pasan	Chaitma	Katghora	Jatga	Pali	Atmanagar	Kendai	19.43	18.62	18.510000000000002	18.97	18.52	18.690000000000001	18.62	Middle Age (31 - 50)	Pasan	Chaitma	Katghora	Jatga	Pali	Atmanagar	Kendai	19.61	17.989999999999998	18.489999999999998	18.61	18.489999999999998	19.32	18.09	Old Age (Above 50)	Pasan	Chaitma	Katghora	Jatga	Pali	Atmanagar	Kendai	18.079999999999998	17.84	17.87	17.86	18.66	17.34	18.739999999999998	Range
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