



Assessing Food Expenditure Patterns and Nutritional Status of Women in Agriculture: Evidence from Mulugu District, Telangana, India
Abstract
This study explores the food expenditure and consumption patterns of rural agricultural women in Mulugu district, Telangana, and their relationship with nutritional status. Respondents were purposively selected from eight villages and categorized into low (₹2260–₹3326), medium (₹3327–₹4393), and high (₹4394–₹5460) food expenditure groups, with the majority (69.17%) in the medium group.
Diets were heavily cereal-based primarily rice due to affordability and PDS access. While onions were consumed daily, intake of green leafy vegetables, fruits, milk, and animal-source foods was limited. Eggs were the most frequently consumed animal product, and fruit consumption was notably low, reflecting poor dietary diversity.
Correlation analysis revealed significant associations between nutritional status and factors such as age (r = –0.261**), education (r = 0.221*), annual income (r = 0.192*), family size (r = –0.294**), crops grown (r = 0.196*), mass media exposure (r = 0.273**), information-seeking behavior (r = 0.247**), food expenditure pattern (r = 0.256**), food frequency (r = 0.248**), and nutritional knowledge (r = 0.268**). Despite dietary limitations, 65.83% of women had normal BMI, likely due to high physical activity levels.
The study highlights the need for nutrition-sensitive interventions that promote dietary diversity, improve access to information, and leverage agricultural and media platforms to support rural women’s nutritional well-being.
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1. Introduction
Nutritional well-being remains a cornerstone of public health, particularly among women in rural agricultural settings, where food security and health are tightly interlinked. In India, rural women serve as both agricultural producers and caregivers, yet they are disproportionately affected by malnutrition due to systemic socio-economic and dietary inequalities. In Telangana State, where over 60% of the rural population relies on agriculture, women's nutritional outcomes are deeply influenced by patterns of food access, consumption, and expenditure.

Dietary diversity and food frequency are key indicators of diet quality and are essential for meeting the nutritional needs of women in the reproductive age group (15–59 years). These women not only form the backbone of the agricultural workforce but are also critical to household food and nutritional security. However, their diets are often cereal-based, lacking adequate intake of pulses, vegetables, fruits, and animal-source foods—leading to widespread micronutrient deficiencies.

In this context, assessing food expenditure and food consumption patterns offers vital insights into the broader nutritional landscape of rural women. Expenditure on food is a proxy for both economic capability and dietary adequacy, while food frequency reflects habitual intake and nutrient sufficiency. Previous studies have shown that while income influences food expenditure, cultural, regional, and agricultural factors also play significant roles in shaping dietary behavior (Swaminathan et al., 2013; Nguyen et al., 2014; Deaton & Drèze, 2009).

The present study focuses on rural women in Mulugu district of Telangana a district characterized by high rurality and dependence on agriculture. The objectives of the study were to analyze the food expenditure patterns of rural women involved in agriculture across various food groups including cereals, pulses, vegetables, fruits, and animal products, to assess the frequency of food consumption and identify dietary habits among rural women and to examine the relationship between profile characteristics and nutritional status of rural women in selected mandals of Mulugu district. By examining the interrelated dimensions of food expenditure and consumption frequency, the study aims to contribute evidence for nutrition-sensitive interventions that can be tailored to local agro-ecological and socio-economic contexts.

1.1 Frequency of Food Consumption Pattern

Assessing food consumption frequency provides valuable information on dietary diversity and nutrient adequacy, which is more reflective of long-term intake compared to one-time dietary assessments like 24-hour recalls. It is particularly useful in identifying dietary gaps, formulating nutrition education strategies, and designing interventions tailored to local dietary patterns. The frequency of food consumption pattern refers to how often specific food items or food groups are consumed over a given period (e.g., daily, weekly, monthly). These patterns reflect habitual dietary behavior and are shaped by regional food availability, agricultural production, cultural preferences, socio-economic status, and seasonal variation. In the context of rural Telangana, such dietary behaviors are highly relevant in determining the nutritional outcomes of women, particularly those actively involved in agriculture.

Habitual diets in rural Indian households are predominantly cereal-based, often lacking in diversity. According to the National Institute of Nutrition (2019), most rural populations consume cereals daily, while nutrient-dense foods such as fruits, green leafy vegetables, pulses, and animal products are consumed less frequently. This limited diversity contributes to deficiencies in essential micronutrients such as iron, vitamin A, and calcium, particularly among women of reproductive age. Swaminathan et al. (2013) emphasized that increased frequency of pulses, vegetables, and millets in the diet was positively associated with improved nutritional status and lower risk of under nutrition in rural South Indian women. 
Similarly, Nguyen et al. (2014), in a multi-country study, found that frequent consumption of fruits and vegetables significantly enhanced dietary quality and micronutrient adequacy among women from low-income households.

1.2 Food Expenditure Patterns of Rural Women Involved in Agriculture

Food expenditure patterns among rural women engaged in agriculture are a key indicator of household food security, economic status, and nutritional well-being. These patterns are influenced by income, food prices, household size, cultural preferences, and seasonal availability of food. Rural women, who often play a dual role as income earners and primary caregivers, make critical decisions regarding the allocation of limited resources for food.
 Several studies indicate that rural agricultural households spend a substantial proportion of their income on food. According to the National Sample Survey Office (NSSO, 2021), food expenditure accounts for about 50–60% of total household expenditure in rural India, reflecting limited disposable income. Women in such households often prioritize staple foods like rice and wheat due to affordability, while compromising on nutrient-rich items like fruits, vegetables, and animal-source foods (Ramakrishnan et al., 2012).

In agrarian households, food expenditure fluctuates seasonally. Post-harvest periods may see increased food availability and spending on variety, while lean seasons can result in reliance on cheaper, energy-dense but nutrient-poor foods (Johns & Sthapit, 2004). Seasonal employment opportunities for women also impact food purchasing capacity.

Understanding food expenditure patterns among rural women in agriculture is essential for designing nutrition-sensitive agricultural and welfare programs. Enhancing income opportunities, nutrition education, and access to affordable diverse foods can help mitigate nutritional risks and improve food security

1.3 Nutritional status

Nutritional status is a critical determinant of overall health, particularly among vulnerable populations such as women and children in rural areas. Anthropometry, the systematic measurement of the physical dimensions of the human body, serves as a fundamental tool for assessing nutritional status. Commonly used anthropometric indicators include height, weight, body mass index (BMI), mid-upper arm circumference (MUAC), skinfold thickness, and waist-hip ratio. These methods are widely recognized for their simplicity, cost-effectiveness, and reliability in large-scale assessments.

Anthropometric measurements help identify growth patterns, detect nutritional deficiencies or excesses, and monitor the effectiveness of health and nutrition interventions. Research consistently supports their use in tracking nutritional trends, planning appropriate programs, and evaluating outcomes. Their utility is evident in national and international surveys such as the National Family Health Survey (NFHS) in India and the World Health Organization’s growth monitoring studies.

For instance, the NFHS-5 (2019–21) reported that 18.7% of rural women were underweight, and the rates of stunting and wasting among children remained high (IIPS & ICF, 2021). Similarly, the WHO Multicentre Growth Reference Study (2006) provided global child growth standards based on robust anthropometric data. In the Indian context, several researchers have employed anthropometric methods to assess women's nutritional status. Ghosh (2007) highlighted the widespread prevalence of chronic energy deficiency among rural women using BMI and MUAC. Bisai et al. (2009), in their study of tribal women in West Bengal, also used these measures to reveal high rates of under nutrition linked to socio-economic vulnerabilities.
 Moreover, Black et al. (2013), through a global analysis, demonstrated the contribution of maternal under nutrition measured through anthropometry to nearly 45% of child deaths under five years.These studies collectively emphasize the critical role of anthropometric methods in understanding and addressing nutritional challenges, especially among rural women and children.

2.0 Methodology
Research Design Overview

The study adopted a descriptive and diagnostic research design aimed at examining the relationship between socio-demographic profile characteristics and the nutritional status of rural women engaged in agriculture. The design was appropriate for documenting the existing conditions, assessing the variability in nutritional status, and diagnosing influencing factors among women in the selected locale. Both quantitative and qualitative data were collected to ensure a comprehensive understanding of the phenomenon under study.

2.1Locale of the Study
The present study was conducted in the state of Telangana, India, where agriculture plays a pivotal role in the rural economy. The workforce in Telangana is engaged in agriculture and allied activities, and over 60% of the rural population relies on agriculture for their livelihoods. In this context, investment in the agricultural sector is essential not only to alleviate hunger and malnutrition but also to address broader challenges such as poverty, climate change, resource scarcity, and unsustainable production systems.

2.2 Selection of the Study Area

2.2.1 Selection of the District and Mandals

The selection of the study district was done purposively based on the demographic and occupational composition of Telangana State. According to the Socio-Economic Outlook 2023, among all 33 districts, Mulugu district was identified as the most suitable location for the study due to its exceptionally high rural population (96.10%) and the highest percentage of agricultural laborers (64.8%).Within Mulugu district, two mandals Mangapet and Eturnagaram were selected using a simple random sampling method to ensure representativeness. These mandals reflect both demographic concentration and agricultural dependency, which are central to the study’s objectives. The geographical location of the selected district and mandals is depicted in Figure 1.

2.2.2 Selection of Villages

From each selected mandal, four villages were chosen through simple random sampling to maintain objectivity and reduce selection bias. The villages selected from Mangapet mandal include: Kamalapuram, Komatipally, Gamponigudem and Narsimhasagar. The villages selected from Eturnagaram mandal are Gogupally, Chennaboinapally, Shivapuram and Ramannagudem

2.2.3 Selection of Respondents

A total of 120 women respondents were selected for the study, with 15 respondents from each of the eight villages. The selection of respondents was done purposively, focusing on women who actively participate in agricultural activities associated with major crops in the region, including rice, cotton, maize, and chilli. Additional inclusion criteria required that respondents belong to the reproductive age group of 15 to 59 years, ensuring relevance to both agricultural involvement and nutritional status assessments. This age group also reflects the most economically and socially active segment of the rural female population.

The study adopted a descriptive and diagnostic research design aimed at examining the relationship between socio-demographic profile characteristics and the nutritional status of rural women engaged in agriculture. The design was appropriate for documenting the existing conditions, assessing the variability in nutritional status, and diagnosing influencing factors among women in the selected locale. Both quantitative and qualitative data were collected to ensure a comprehensive understanding of the phenomenon under study.

2.2.4 Data Collection Methods

The study employed primary data collection methods using a structured and pre-tested interview schedule. The schedule was developed to capture data on the following dimensions: Socio-demographic characteristics (e.g., age, education, occupation, marital status, annual income, family type, family size, crops grown, farm size, cropping pattern, irrigation source, mass media exposure, extension agency contact, information seeking behaviour, food expenditure pattern, food frequency and nutritional knowledge), agricultural participation, food and dietary behaviour and nutritional status indicators (e.g., BMI). Data were gathered through: anthropometric measurements (height and weight) to calculate Body Mass Index (BMI). The schedule was administered in the local language (Telugu) to ensure comfort and cultural appropriateness.

2.2.5 Analytical Techniques

The collected data were coded and analyzed using Statistical Package for the Social Sciences (SPSS) software. The following statistical techniques were used. Descriptive statistics (mean, frequency, percentage, standard deviation) were employed to summarize respondent characteristics and nutritional indicators. Correlation analysis (Pearson’s r) was used to explore relationships between socio-economic variables, and nutritional status. All statistical tests were conducted at a 5% level of significance. 

3.0 Results and Discussion

3.1 Food Expenditure Pattern

Analyzing food expenditure patterns provides insights into not only the economic status of rural households but also their potential nutritional outcomes. This section examines the food expenditure patterns of rural women across various food categories, including cereals, pulses, roots and tubers, green leafy vegetables, other vegetables, fruits, oils and fats, fish, meat, milk and milk products, sugar and jaggery, and processed foods. Based on the total food expenditure scores, respondents were categorized into three groups: low (₹2260–₹3326), medium (₹3327–₹4393), and high (₹4394–₹5460). Understanding these patterns is crucial for assessing dietary diversity and nutritional well-being.

Table 1. Distribution of rural women based on food expenditure pattern (n = 120)

	S. No.
	Food Expenditure Pattern
	Frequency 
(F)
	Percentage
 (%)

	1.
	Low (₹2260–₹3326)
	10
	8.33%

	2.
	Medium (₹3327–₹4393)
	83
	69.17%

	3.
	High (₹4394–₹5460)
	27
	22.50%

	
	Total
	120
	100.00%


The results of the present study (table 1) revealed that a majority (69.17%) of rural women exhibited a medium level of food expenditure, while 22.50% and 8.33% fell into the high and low expenditure categories, respectively. These findings align with national trends observed in rural India, where there has been a gradual shift away from staple-dominated diets toward more diversified consumption patterns, including increased spending on milk, fruits, vegetables, and processed foods (Radhakrishna & Ravi, 2012; NSSO, 2023).

This pattern supports Engel’s Law, which posits that the proportion of income spent on food decreases as income increases, even though absolute spending may rise (Deaton & Drèze, 2009). Higher food expenditures among a subset of respondents may also reflect greater income levels, improved access to markets, and a preference for high-value food items, as observed in other studies (Singh et al., 2021). Conversely, the smaller proportion of respondents in the low expenditure group suggests a limited segment still constrained by low income, subsisting primarily on cereals and pulses consistent with findings from Bihar and the Himalayan region (Kumar et al., 2018; Joshi & Sharma, 2020).

Furthermore, the predominance of medium-level expenditure may be attributed to a balance between home grown food production and market purchases, as reported in similar rural studies (Rao & Meenakshi, 2022). This reflects not only socioeconomic factors but also dietary transition and changing food preferences among rural women.

These categories help illustrate disparities in access to nutritious foods and the influence of income on food choices. Similar classifications have been used in rural food consumption studies, where expenditure levels often serve as proxies for dietary quality and food security (Mahajan & Kaur, 2019; Singh et al., 2021).Higher food expenditure is generally associated with improved dietary diversity and higher intake of nutrient-rich foods such as fruits, vegetables, and animal products (Rao et al., 2017). Conversely, lower expenditure groups tend to rely more heavily on calorie-dense staples like cereals, often lacking essential micronutrients (Deaton & Drèze, 2009).

3.2 Frequency of consumption of cereals and millets by the rural women

The frequency of cereal and millet consumption among rural women in  Mulugu district (Table 2 ) indicated that all respondents consumed rice daily.  Wheat consumption varied, with 21.67% consuming it weekly, 16.67% fortnightly, 27.5% monthly, and 34.16% rarely. Maize was mostly consumed rarely (75%), followed by monthly (19.16%), weekly (3.34%), and fortnightly (2.5%). This finding is consistent with national and regional patterns where cereals such as rice and wheat continue to dominate rural food consumption, particularly due to their affordability, availability through the Public Distribution System (PDS), and entrenched dietary habits (Sathanandham et al., 2017; NSSO, 2023).In this study, the medium food expenditure group likely reflects households that rely on a cereal-based diet supplemented by occasional or seasonal millet use aligning with findings from Bengaluru and the Himalayan belt, where millets accounted for up to 30% of total energy intake but remained secondary to rice (Rizwana, Singh, Ahalya, & Mohanasundaram, 2023; Kamni Paia Biam et al., 2022).
These results underscore the need for targeted interventions such as nutrition education, millet processing infrastructure, and integration of millets into public food programs, which have been shown to improve acceptance and consumption levels (Rizwana et al., 2023; Pradhan et al., 2019). Moreover, empowering rural women through awareness campaigns and dietary skill-building can enhance the inclusion of nutritionally superior cereals in daily meals.

Table 2: Frequency of consumption of cereals and millets by the rural women (n=120)
	Cereals and millets
	Daily
	Alternately
	Weekly
	Fortnightly
	Monthly
	Rarely

	Rice
	 100.00
	-
	-
	-
	-
	-

	Wheat
	-
	-
	21.67
	16.67
	27.5
	34.16

	Maize
	-
	-
	3.34
	2.5
	19.16
	75

	Ragi
	0.84
	5.00
	2.5
	0.84
	4.16
	86.66

	Jowar
	1.66
	1.66
	0.84
	2.5
	3.34
	90

	Bajra
	-
	-
	-
	-
	-
	100.00


(Figures in percentage)
3.2Frequency of consumption of pulses among rural women 
The present study revealed that nearly all respondents consumed pulses at least once weekly, fortnightly, or monthly, with black gram being the most frequently consumed (95.81%), followed by red gram, green gram, and bengal gram. These findings align with several regional studies across India. For instance, Rekha (2019) reported a similar trend in Karnataka, where green gram and Bengal gram were widely consumed in rural households due to their dual use in meals and snacks.

The high prevalence of black gram consumption can be attributed to its integral role in traditional dishes and breakfast preparations, a finding consistent with observations in Wardha, Maharashtra, where women farmers increased household consumption through nutrition-sensitive agriculture and mixed cropping practices (Doke et al., 2021). Moreover, the frequent consumption of red gram by respondents in this study is likely influenced by its availability through the Public Distribution System (PDS) in Telangana a pattern noted by Uma Sah et al. (2020), who documented the impact of affordability and accessibility on pulse intake in rural Uttar Pradesh.

Although consumption frequency appears relatively high, national-level studies have noted that per capita daily pulse intake often falls below recommended dietary allowances, averaging around 26–35 grams per day (Raghuvanshi & Aggarwal, 2018; FAO, 2022). This suggests that while pulses are regularly included in meals, the actual quantities may still be inadequate, particularly in lower-income households or where market access is constrained.These pulse consumption patterns emphasize the need for enhanced nutrition education, support for household-level legume cultivation, and continued government provisioning to ensure adequate and diverse pulse consumption, especially among rural women who play a central role in household food choices.

Table  3 :  Frequency of consumption of pulses among rural women (n=120)
	Pulses
	Daily
	Alternately

(once in two days)
	Weekly
	Fortnightly
	Monthly
	Rarely

	Bengal gram 
	0.84
	4.16
	15.00
	20.00
	31.66
	28.34

	Red gram 
	-
	12.5
	34.16
	25.00
	10.84
	17.5

	Green gram 
	-
	4.16
	40.00
	24.16
	15.84
	15.84

	Black gram 
	4.16
	20.84
	25.83
	20.00
	21.67
	7.5


(Figures in percentage)
3.3 Frequency of consumption of vegetables among the rural women
The analysis of vegetable consumption patterns among rural women (Table 4) revealed significant variation in frequency and type. Onions were the most universally consumed vegetable, with all of the respondents reporting daily usage underscoring their essential role as a base ingredient in Indian cuisine. This was followed by ridge gourd (85.83%) and Indian yellow cucumber (85%), which was consumed predominantly on a weekly basis. Other frequently consumed vegetables included bitter gourd (61.67%), potato (44.17%), and tomato (41.67%).Vegetables such as bottle gourd, spinach, and brinjal were typically consumed fortnightly, while cauliflower, cabbage, and carrot were more commonly consumed on a monthly basis. The lower consumption frequency of these vegetables could be attributed to seasonal availability, market dependency, or higher cost. These results align with findings from Kehoe et al. (2019), who reported that availability, cost, and cultural norms are key determinants of vegetable consumption frequency among rural women.

Moreover, the observed trend where home grown vegetables are consumed more frequently mirrors findings from studies on kitchen gardening. Kaur, Dhaka, and Meena (2023) found that households with home gardens in Rajasthan and Uttar Pradesh reported significantly higher frequency and diversity in vegetable intake. Similarly, a mixed-methods study by Gupta et al. (2020) documented that 66% of rural households relied primarily on their kitchen garden for daily vegetables, which was associated with greater dietary diversity and improved nutrient intake.

In line with these observations, a nutrition-sensitive farming intervention in Koraput improved daily vegetable consumption from 6% to 50% of households, underscoring the potential of integrated agricultural and nutrition initiatives in enhancing food security among rural women (Pathak et al., 2021). Collectively, these findings emphasize that home gardening and improved market access, supported by nutrition education, can play a pivotal role in boosting vegetable intake and dietary quality among rural women.

Table 4. Frequency of Consumption of vegetables among rural women (n=120)
	Vegetables-A
	Daily
	Alternately
	Weekly
	Fortnightly
	Monthly
	Rarely

	Indian yellow Cucumber
	-
	1.66
	85.00
	5.84
	5.84
	1.66

	Ridge gourd
	-
	3.34
	85.83
	(10.83
	-
	-

	Bottle gourd
	-
	0.84
	27.5
	21.66
	30.00
	20.00

	Spinach
	-
	2.5
	34.16
	33.34
	20.00
	10.00

	Vegetables-B
	

	Tomato
	20.00
	31.67
	41.67
	-
	5.00
	1.66

	Onion
	100.00
	-
	-
	-
	-
	-

	Potato
	-
	-
	44.17
	39.17
	15.00
	1.66

	Bitter gourd
	-
	2.5
	61.67
	35.83
	-
	-

	Brinjal
	-
	8.33
	39.17
	40.00
	12.5
	-

	Cauliflower
	-
	-
	5.84
	13.33
	30.83
	50.00

	Cabbage
	-
	-
	3.34
	26.66
	43.33
	26.67

	Carrot
	-
	-
	35.83
	25.83
	17.5
	20.83


(Figures in percentage)
3.4 Frequency of consumption of milk and milk products among rural women
As depicted in Table 4, the majority of rural women (94.16%) reported rarely consuming milk in its plain form. In contrast, curd was integrated more frequently into their diets, with 33.33% consuming it daily, 41.67% on alternate days, and 25% on a weekly basis. Notably, paneer and cheese were completely absent from the diets of all respondents.

These findings align with earlier studies highlighting that milk consumption patterns in rural India are influenced by multiple socio-economic and cultural factors. According to Singh et al. (2020), the low direct consumption of milk is often due to its diversion for sale as a source of household income rather than for domestic use. Furthermore, Sharma and Bansal (2018) noted that curd is more commonly consumed among rural households because it is perceived as more affordable, easier to digest, and suitable for local dietary habits.

The complete absence of paneer and cheese can be attributed to limited availability, higher cost, and lower cultural acceptability in rural diets, as observed in the work of Rao et al. (2017), who found that processed dairy products are rarely part of traditional food patterns in lower-income rural communities. These consumption trends underscore the role of accessibility, economic priorities, and cultural preferences in shaping dairy intake among rural populations.

Table 5 Frequency of consumption of milk and milk products among rural women (n=120)
	Milk & Milk Products
	Daily
	Alternately
	Weekly
	Fortnightly
	Monthly
	Rarely

	Milk
	 5.84
	-
	-
	-
	-
	94.16

	Curd
	33.33
	41.6
	25.00
	-
	-
	-

	Paneer


	-
	-
	-
	-
	-
	100.00

	Cheese
	-
	-
	-
	-
	-
	100.00


(Figures in percentage)
3.5 Frequency of consumption of meat, poultry, eggs, and fish among rural women

The data in Table 5a highlight the frequency of consumption of meat, poultry, eggs, and fish among rural women. Notably, none of the respondents reported daily consumption of chicken, meat, or fish. Eggs were the most frequently consumed animal-based food, with 55% of respondents consuming them weekly and 28.34% on alternate days. Chicken was typically consumed on a fortnightly (45%) or monthly (23.34%) basis, while meat was mainly consumed monthly (58.34%). Similarly, fish was predominantly consumed fortnightly (45.84%) or monthly (28.33%).

The infrequent consumption of these protein-rich foods appears to be influenced primarily by economic constraints. Several studies have documented that the high cost of animal-based food items is a key factor limiting their regular inclusion in rural diets (Chitra, 2015; Kavitha et al., 2014; Rao et al., 2018). Chitra (2015) emphasized that despite nutritional awareness, affordability remains a critical barrier to adequate protein intake among rural women. 

Likewise, Swaminathan et al. (2012) found that dietary diversity and protein consumption in low-income households are directly correlated with income levels and food prices. According to Singh and Meena (2020), cultural preferences also play a role, but economic access is often the overriding factor. In a similar vein, Reddy and Rani (2016) reported that meat and poultry are often viewed as luxury items in rural food baskets, consumed only during festivals or special occasions due to their cost. These findings underscore that dietary patterns among rural women are shaped not only by preferences and cultural norms but also significantly by economic accessibility and household purchasing power.

Table 5a. Frequency of Consumption of Meat, Poultry, Eggs, and Fish among  rural women (n = 120)
	Meat, Egg
and Fish
	Daily
	Alternately
	Weekly
	Fortnightly
	Monthly
	Rarely

	Egg
	6.66
	28.34
	55.00
	10.00
	-
	-

	Chicken
	-
	1.66
	30.00
	45.00
	23.34
	-

	Meat
	-
	-
	13.33
	21.66
	58.34
	6.67

	Fish
	-
	-
	22.5
	45.84
	28.33
	3.33


 (Figures in percentage)
3.6 Frequency of consumption of fats and oils among rural women
The data presented in Table 6 indicate the consumption patterns of various fats and oils among rural women. Groundnut oil emerged as the most commonly used cooking medium, with 75% of respondents reporting daily use. This high preference is likely influenced by its local availability, as groundnut is widely cultivated in the region, making it both accessible and affordable (Rani et al., 2017). Sunflower oil, in contrast, was consumed daily by 25% of respondents, but a majority (65.83%) reported using it rarely, suggesting it may be considered a less preferred or more expensive alternative.

Ghee (clarified butter) and vanaspati (partially hydrogenated vegetable oil) were consumed infrequently. A striking 88.33% of respondents reported rarely using ghee, while 100% reported no use of vanaspati. The low consumption of ghee can be attributed to its relatively high cost, along with socio-economic dynamics in rural households where milk is often sold rather than processed into ghee for household consumption (Kumar & Singh, 2019; Devi & Lakshmi, 2016). Similar findings were reported by Sinha et al. (2015), who noted that income-generating priorities often outweigh nutritional considerations in low-income rural settings. Additionally, health concerns related to trans fats have reduced vanaspati consumption in some rural populations (Patel et al., 2014), though awareness remains variable. 

These findings reflect the influence of both economic accessibility and local agricultural production patterns on dietary fat choices among rural women, aligning with broader studies on household-level food preferences and health behaviors in rural India (Narayan & John, 2018).

Table 6: Frequency of consumption of fats and oils among rural women (n=120)
	Fats & Oils
	Daily
	Alternately
	Weekly
	Fortnightly
	Monthly
	Rarely

	Sunflower oil
	25.0
	–
	–
	–
	 9.16
	65.83

	Groundnut oil
	75.0
	–
	–
	–
	–
	25.0

	Vanaspati(hydrogenated fat)
	–
	–
	–
	–
	–
	100

	Ghee
	–
	0.83
	5.84
	–
	 5.0
	88.33


(Figures in percentage)
3.7 Frequency of consumption of fruits among rural women
The frequency of fruit consumption among rural women respondents as detailed in table 7, revealed limited dietary diversity in fruit intake. While no respondents reported daily fruit consumption, some fruits were consumed more frequently than others. Bananas (8.34%), guavas (15.83%), and oranges (12.5%) were consumed on alternate days, reflecting their relatively lower cost and wider availability throughout the year. Weekly consumption was reported for bananas (44.16%), guavas (40.84%), watermelons (35.84%), and mangoes (39.16%), while fruits such as papaya (48.33%), sapota (39.16%), and apples (25%) were mostly consumed on a monthly or rare basis.

These consumption patterns appear to be shaped primarily by seasonal availability and economic constraints. For instance, fruits like mango, sapota, and watermelon are typically consumed only during their respective growing seasons (Rao & Mohan, 2016). Additionally, fruits perceived as expensive, such as apples and grapes, were consumed less frequently due to affordability issues, consistent with findings from Singh and Sharma (2017), who observed that cost and market access significantly limit fruit intake in rural India.

Furthermore, low daily consumption and poor fruit diversity may also be linked to limited nutritional awareness and ingrained dietary habits (Deshpande et al., 2019). According to Kumari and Raghunathan (2015), rural households often prioritize calorie-dense staple foods over micronutrient-rich fruits due to immediate satiation and lower perceived necessity. The limited inclusion of papaya and guava both rich in Vitamin C and fiber suggests that health-related knowledge may not be a primary driver of food choices in these communities.

Overall, the fruit consumption profile reflects a mix of seasonal dependency, price sensitivity, and limited nutrition literacy, as also reported by Joshi et al. (2020) in studies on rural women's dietary diversity in India.

Table 7 Frequency of Consumption of fruit among Respondents (n = 120)
	Fruit
	Daily
	Alternately
	Weekly
	Fortnightly
	Monthly
	Rarely

	Mango
	–
	–
	 39.16
	38.34
	22.50
	–

	Banana
	–
	 8.34
	44.16
	27.50
	15.84
	4.16

	Papaya
	–
	–
	5.84
	11.67
	34.16
	48.33

	Watermelon
	–
	–
	35.84
	45.00
	15.00
	4.16

	Apple
	–
	–
	3.33
	19.17
	52.50
	25.00

	Sapota
	–
	–
	2.50
	18.34
	40.00
	39.16

	Guava
	–
	15.83
	40.84
	29.16
	6.67
	7.50

	Orange
	–
	12.50
	20.83
	26.67
	35.00
	5.00

	Grapes
	–
	–
	21.66
	40.84
	31.66
	5.84


(Figures in percentage)
4.0Anthropometric Measurements

The anthropometric indices assessed in the present study include height, weight, and Body Mass Index (BMI). The Mean ± SD values of these parameters among the respondents are presented in Table 8.

Table 8. Distribution of respondents according to their anthropometric measurements (n = 120)
	S. No.
	Variables
	Standard Value
	Mean ± SD

	1.
	Height (cm)
	162
	148 ± 4.04

	2.
	Weight (kg)
	55
	49.6 ± 9.67

	3.
	BMI
	18.5–24.9
	22.65 ± 3.97


In the current study (table8), the mean height and weight of the respondents were 148.0 cm and 49.6 kg, respectively, which are lower than the standard values of 162 cm and 55 kg recommended by the National Institute of Nutrition (NIN). Despite this, the mean BMI was recorded at 22.65, which falls within the normal BMI range (18.5–24.9 kg/m²) as per WHO and NIN guidelines, indicating an overall average nutritional status. Similar findings were reported by Rao et al. (2017), who noted that rural women in South India often exhibit lower anthropometric measurements compared to national standards, primarily due to early-life nutritional deficits and intergenerational under nutrition. Gupta and Sen (2019) observed that despite shorter stature and lower body weight, many rural women maintain a normal BMI due to proportionate body composition and active lifestyles. In a study conducted by Kumari et al. (2021), it was emphasized that while height and weight were below national averages, BMI remained in the normal range for a majority of rural women, reflecting energy balance achieved through physical labor and modest food intake. Additionally, Das and Ghosh (2023) highlighted the need to interpret BMI in the context of regional anthropometric norms, as rural populations may differ from urban or global reference standards.
Table 9 Distribution of respondents according to their Body Mass Index (n = 120)
	BMI Category
	BMI Range (kg/m²)
	Frequency (F)
	Percentage (%)

	Underweight
	<18.5
	21
	17.50

	Normal
	18.5–24.9
	79
	65.83

	Overweight
	25–29.9
	14
	11.67

	Obese
	≥30
	6
	5.00

	Total
	—
	120
	100.00



(Figures in percentage)
The results in Table 9 show that a majority (65.83%) of rural women had a normal BMI, while 17.5% were underweight, 11.67% were overweight, and 5% were obese. The high percentage of women within the normal BMI category could be attributed to the physically active lifestyle of rural women, which plays a crucial role in maintaining a healthy body weight. These findings align with those reported by Kalash et al. (2018), who observed that physical labor and traditional dietary patterns among rural populations often support balanced nutritional status. Similarly, Pawar (2021) found that rural women involved in agriculture and domestic chores demonstrated better energy balance and fewer instances of obesity. Khadatkar et al. (2024) also highlighted the protective role of active rural lifestyles against overweight and obesity, especially in women of reproductive age. In line with these findings, Singh and Mishra (2019) emphasized that the daily workload of rural women, including farming, animal care, and household responsibilities, significantly contributes to caloric expenditure and helps maintain normal BMI. Moreover, Sharma et al. (2020) reported that rural diets, which are typically rich in cereals, legumes, and seasonal vegetables but low in processed foods, further support healthy weight maintenance. Additionally, a study by Rani and Thomas (2022) found that rural women’s frequent engagement in subsistence agriculture and limited mechanization results in higher energy expenditure, reducing the likelihood of obesity.
5.0 Profile Characteristics and their relationship with nutritional status of rural women
The nutritional status of rural women is influenced by a multitude of socio-demographic, economic, and behavioral factors. In this study, the correlation between various independent variables and the nutritional status of rural women was examined to identify the most significant contributors.

Table  10.   Relationship between profile characteristics and nutritional status of the rural women (n=120)
	S. No
	Independent variables
	Nutritional status

	1.
	Age
	- 0.261**

	2.
	Education
	0.221*

	3.
	Occupation
	0.081NS

	4.
	Marital status
	-0.144NS

	5.
	Annual income
	0.192*

	6.
	Family type
	-0.010NS

	7.
	Family size
	-0.294**

	8.
	Crops grown
	0.196*

	9.
	Farm size
	-0.061NS

	10.
	Cropping pattern
	0.084NS

	11.
	Irrigation source
	0.000NS

	12.
	Mass media exposure
	0.273**

	13.
	Extension agency contact
	0.079NS

	14.
	Information seeking behaviour
	0.247**

	15.
	Food expenditure pattern
	0.256**

	16.
	Food frequency
	0.248**

	17.
	Nutritional knowledge
	0.268**


* Significant at 0.05 level of probability, ** Significant at 0.01 level of  probability NS Non-significant

The analysis in table 10 revealed that age (r = –0.261**), education (r = 0.221*), annual income (r = 0.192*), family size (r = –0.294**), crops grown (r = 0.196*), mass media exposure (r = 0.273**), information seeking behavior (r = 0.247**), food expenditure pattern (r = 0.256**), food frequency (r = 0.248**), and nutritional knowledge (r = 0.268**) had statistically significant relationships with nutritional status. These findings suggest that both socio-economic factors and behavioral aspects significantly affect women's nutritional well-being.

While several profile characteristics exhibited statistically significant relationships with the nutritional status of rural women, others did not demonstrate meaningful associations. These non-significant variables include occupation, marital status, family type, farm size, cropping pattern, irrigation source, and extension agency contact. The following discussion explores potential reasons for these findings, supported by relevant studies.
The null hypothesis stating no significant relationship was tested against an empirical hypothesis asserting that the women's profile characteristics are significantly associated with their nutritional status.

5.1Age
The study revealed a statistically significant negative correlation between age and nutritional status (r = -0.261, p < 0.01), indicating that nutritional well-being tends to decline with increasing age. This inverse relationship may be attributed to a range of physiological and behavioral changes that accompany aging. As individuals grow older, they typically experience a reduction in basal metabolic rate, changes in body composition (such as loss of lean body mass), and a decline in the efficiency of nutrient absorption (Arimond & Ruel, 2004; Kennedy, 2005). These biological factors can lead to insufficient nutrient intake or utilization, increasing the risk of undernutrition, particularly among older women.

In addition to biological changes, aging is often associated with limited physical mobility, reduced appetite, chronic health conditions, and greater dependency on caregivers—all of which may negatively influence dietary intake and overall nutritional status. These findings align with previous studies such as that of Begum et al. (2020), which found that elderly women in rural India were at a significantly higher risk of malnutrition due to both physiological vulnerabilities and social limitations. Given these trends, the age-related decline in nutrition underscores the need for age-sensitive interventions, including accessible healthcare, targeted nutritional programs, and family or community support systems for elderly women in rural settings.

5.2 Education
A positive and statistically significant correlation was also observed between education and nutritional status (r = 0.221, p < 0.05), indicating that women with higher levels of education are more likely to exhibit better nutritional outcomes. Education plays a crucial role in enhancing women's cognitive, social, and health-related capabilities, which in turn influence food choices, hygiene practices, and resource allocation within households. Educated women are generally more aware of the nutritional requirements of different age groups, the importance of dietary diversity, and the risks associated with poor sanitation and unsafe food handling. This awareness translates into better dietary practices, such as the inclusion of fruits, vegetables, and protein-rich foods in daily meals, as well as a greater likelihood of using fortified products or accessing health services (Sen & Verma, 2015; Maruthesha et al., 2018; Yogesh, 2021).

Furthermore, maternal education has been repeatedly recognized as a strong determinant of child and family nutrition. Smith et al. (2003) showed that maternal education contributes significantly to reductions in child malnutrition across developing countries, highlighting its intergenerational impact. These findings emphasize the importance of promoting female education as a long-term strategy for improving nutritional status not only among women themselves but also across entire households.

5.3Annual Income
The present study found a positive and statistically significant correlation between annual income and nutritional status (r = 0.192, p < 0.05), indicating that higher income levels are associated with better nutritional outcomes among rural women. Although the correlation is modest, it highlights the critical role of financial resources in enabling access to adequate and diverse food.

Income is a fundamental determinant of dietary diversity, food quantity, and meal frequency all of which are directly linked to nutritional health. Women with greater household income have enhanced purchasing power, allowing them to afford nutrient-rich foods such as fruits, vegetables, pulses, dairy products, and animal-source foods that are essential for a balanced diet (Latheef, 2011). In low-income rural settings, where subsistence farming may not always guarantee nutritional sufficiency, income provides the flexibility to fill dietary gaps through market-based food purchases.

Evidence from Maruthesha et al. (2018) confirms that income status is positively associated with nutritional awareness and dietary choices among rural women in Karnataka, India. Their study demonstrated that women in higher income brackets consumed more diverse diets and were better informed about nutritional needs and hygiene practices. Furthermore, the FAO (2018) emphasizes that household income is a key enabler of food security, influencing both the availability and accessibility of food within rural households. Thus, enhancing women's income-generating opportunities whether through employment, self-help groups, or agricultural productivity can serve as a strategic intervention point for improving nutrition in rural populations.

5.4Family Size
A significant negative relationship was observed between family size and nutritional status (r = -0.294, p < 0.01), indicating that as the number of family members increases; the nutritional well-being of individual women tends to decline. This relationship can be attributed to the dilution effect, where household resources particularly food are spread more thinly across a larger number of individuals, thereby reducing the quantity and quality of food available to each member (Ifeoma & Agwu, 2014). In many rural households, intra-family food allocation is often influenced by gender and age hierarchies, with women especially adult or elderly women consuming smaller and less nutritious portions as they prioritize the needs of children, husbands, or elders. This practice can exacerbate nutritional vulnerabilities among women, particularly in food-insecure settings. Moreover, larger families may also face economic constraints, with fixed or limited incomes being insufficient to meet the dietary needs of all members. These constraints often lead to consumption of low-cost, calorie-dense but nutrient-poor foods, further worsening nutritional outcomes.

5.5 Crops Grown
The study found a positive and significant correlation between the variety of crops grown and nutritional status of rural women (r = 0.196, p < 0.05). This indicates that as the number or diversity of crops grown by a household increases, so does the nutritional status of women in that household albeit with a moderate strength of association. Crop diversification contributes to improved dietary diversity, which is a key determinant of micronutrient adequacy. Households that grow a wide range of crops such as cereals, pulses, fruits, vegetables, and oilseeds are more likely to consume a varied diet.This variety ensures better intake of essential vitamins and minerals, such as iron, zinc, vitamin A, and folate, which are crucial for women's health, especially in reproductive age. Moreover, home-grown produce reduces dependency on market-purchased foods, making nutritious options more accessible and affordable, particularly in low-income rural settings. This direct link between food production and consumption enhances food security and reduces vulnerability to seasonal fluctuations and market shocks. Studies by Sibhatu et al. (2015) and Jones (2017) confirm that crop diversification at the household level is positively linked with dietary quality and nutritional outcomes.

5.6 Mass Media Exposure
The present study found a positive and statistically significant correlation between mass media exposure and nutritional status among rural women (r = 0.273, p < 0.01), indicating a relatively strong association when compared to other factors such as crop diversity. This suggests that women with greater access to mass media are more likely to achieve improved nutritional outcomes. Mass media including television, radio, newspapers, and mobile-based platforms serves as a key mechanism for disseminating health-related information, particularly in contexts where access to formal education is limited.

Through mass media, rural women are exposed to critical knowledge concerning dietary diversity, hygiene, maternal and child care, government nutrition programs, and safe food practices. This exposure enables them to adopt health-promoting behaviors, such as incorporating fortified foods, improving the quality and variety of meals, and ensuring meal regularity. In areas where educational infrastructure is inadequate, media thus functions as a substitute educational tool, fostering awareness and facilitating behavior change (Upadhyay et al., 2011; FAO, 2019).

5.7Information-Seeking Behaviour
Information-seeking behavior was also found to be significantly and positively associated with nutritional status (r = 0.247, p < 0.01). This indicates that women who actively seek out information related to health, food, and nutrition are more likely to experience favorable nutritional outcomes. Women with strong information-seeking tendencies tend to access diverse sources of knowledge, including healthcare professionals, community health workers, radio broadcasts, printed materials, peer groups, and digital platforms. This proactive engagement equips them with practical and accurate information regarding nutrient-rich foods, appropriate cooking methods, and the nutritional needs of different family members.

These observations are consistent with the findings of Kumar et al. (2016), who highlight that information-seeking behavior empowers women to adopt evidence-based dietary habits. Similarly, Thompson and Amoroso (2014) argue that nutritional knowledge often obtained through active information seeking is among the most powerful predictors of dietary quality, especially in low-income and rural settings.

5.8Food Expenditure Pattern
The Pearson correlation coefficient was found to be r = 0.256, which exceeds the critical value of r = 0.172 at the 1% level of significance. Consequently, the null hypothesis was rejected in favor of the alternative, indicating a positive and statistically significant relationship between food expenditure and nutritional status among rural women.

Higher food expenditure enables women to purchase a more diverse range of food items, encompassing multiple food groups, which contributes to better nutrient intake and overall health. This observation aligns with the findings of Gaiha et al. (2012), who reported a strong association between household food expenditure and the nutritional status of rural Indian women. Similarly, Ruel (2003) emphasized that dietary diversity is a reliable proxy for nutritional adequacy, particularly in low-resource settings.

5.9Food Frequency
The study identified a statistically significant positive correlation between food frequency and nutritional status (r = 0.248, p < 0.01), indicating that regular meal consumption is associated with improved nutritional outcomes among rural women. Frequent consumption of balanced meals promotes steady nutrient supply, minimizes the risk of dietary deficiencies, and supports optimal physiological functioning (Jyoshna et al., 2017).

Studies conducted in rural India support this relationship. Jyoshna et al. (2017) found that higher meal frequency was associated with improved body mass index (BMI) and nutrient adequacy among women in Andhra Pradesh. Similarly, Ghosh-Jerath et al. (2015) reported that increased frequency of eating, especially when meals included diverse food groups, contributed to better micronutrient intake.

5.10Nutritional Knowledge
A significant positive correlation was found between nutritional knowledge and nutritional status (r = 0.268, p < 0.01). Women with sound nutritional awareness are more likely to practice balanced eating and prevent nutrient deficiencies (Jyoshna et al., 2017; Kennedy et al., 2011). Education and awareness remain vital strategies for tackling rural malnutrition (FAO, 2021).

While several profile characteristics exhibited statistically significant relationships with the nutritional status of rural women, others did not demonstrate meaningful associations. These non-significant variables include occupation, marital status, family type, farm size, cropping pattern, irrigation source, and extension agency contact. The following discussion explores potential reasons for these findings, supported by relevant studies.

5.11Occupation

The relationship between women's occupation and their nutritional status was not statistically significant (r = 0.081, p > 0.05). Although employment can increase financial resources and influence dietary practices, many rural women in agrarian contexts are engaged in informal or subsistence-level labor, which may not yield significant income or autonomy over food decisions. Studies such as those by Reddy and Rao (2016) observed that women's involvement in farm labor did not significantly alter household nutrition unless accompanied by decision-making power and access to income. Therefore, mere occupational engagement may not be sufficient to impact nutritional outcomes.

5.12Marital Status

Marital status also did not exhibit a significant correlation with nutritional status (r = –0.144, p > 0.05). While some literature suggests that married women may have better access to resources and support systems (Ghosh, 2014), others argue that the benefits of marriage can be offset by increased domestic responsibilities and reproductive demands, which may negatively affect nutrition. Furthermore, cultural norms may limit women’s access to food and healthcare regardless of marital status, neutralizing any potential benefits (Smith et al., 2003). The mixed evidence may explain the absence of a clear relationship in this study.

5.13 Family Type

Family type (nuclear vs. joint) showed no significant relationship with nutritional status (r = –0.010, p > 0.05). This result suggests that the structure of the household does not necessarily influence women's nutrition unless it is accompanied by differences in food allocation, income distribution, or caregiving roles. Studies by Agarwal et al. (2017) suggest that intra-household dynamics and cultural food-sharing practices may play a more decisive role than family structure per se in determining nutritional outcomes. In both family types, gendered norms and food hierarchies often place women at a disadvantage.

5.14 Farm Size

Farm size, though often used as a proxy for wealth or food production potential, did not correlate significantly with nutritional status (r = –0.061, p > 0.05). This may be due to several factors: fragmented landholdings, low productivity, limited market access, or non-food cash crop cultivation. As observed by Sibhatu and Qaim (2017), farm size alone does not guarantee food security or dietary diversity unless it translates into diversified crop production and income generation. In contexts where smallholders rely heavily on monoculture or face ecological challenges, the nutritional benefits of land ownership may be limited.

5.15 Cropping Pattern

Cropping pattern was not significantly associated with nutritional status (r = 0.084, p > 0.05). While the type of crops grown can affect household dietary options, this variable may not capture the full extent of nutritional benefits unless detailed data on food vs. non-food crops and seasonal availability is considered. Research by Jones et al. (2014) indicated that crop diversity, rather than cropping pattern alone, has a more direct influence on dietary quality. Moreover, decisions about crop use (e.g., sale vs. consumption) may dilute the potential impact of cropping patterns on women’s actual dietary intake.

5.16 Irrigation Source

The correlation between irrigation source and nutritional status was negligible (r = 0.000, p > 0.05), suggesting that water availability for agriculture did not translate into improved nutrition. Although irrigation can enhance agricultural productivity, its impact on women’s nutrition depends on how it affects food availability, crop choices, and labor burden. As shown by Namara et al. (2010), irrigation does not necessarily improve nutrition unless accompanied by gender-sensitive agricultural planning and equitable access to water. If women are not primary decision-makers in irrigation use, the benefits may bypass them entirely.

5.17 Extension Agency Contact

Extension agency contact did not significantly influence nutritional status (r = 0.079, p > 0.05), possibly due to the limited reach or focus of agricultural extension services. Many extension programs prioritize productivity and technical farming knowledge, often overlooking nutrition-sensitive practices (Fanzo et al., 2015). Additionally, extension systems have historically under-engaged women farmers, resulting in low access to relevant information. Without tailored nutrition messaging and inclusive outreach, extension contact may have minimal impact on women’s dietary behaviors or health outcomes.

The absence of statistically significant associations for some variables underscores the complex interplay between socioeconomic, cultural, and institutional factors influencing women's nutrition. These findings highlight the importance of contextualizing quantitative results with qualitative insights and call for gender-sensitive, multisectoral approaches to improving rural women’s health.

Conclusions
The present study provides a comprehensive understanding of the relationship between various socio-demographic and behavioral characteristics and the nutritional status of rural women. Several factors including age, education, annual income, family size, crops grown, mass media exposure, information-seeking behavior, food expenditure pattern, food frequency, and nutritional knowledge have a statistically significant association with the nutritional well-being of the respondents. Notably, higher education, better income levels, greater media exposure, and improved nutritional knowledge were positively associated with better nutritional status. Conversely, increasing age and larger family sizes were linked to lower nutritional outcomes.The absence of statistically significant associations for some variables underscores the complex interplay between socioeconomic, cultural, and institutional factors influencing women's nutrition. These findings highlight the importance of contextualizing quantitative results with qualitative insights and call for gender-sensitive, multi sectoral approaches to improving rural women’s health

These findings highlight the need for targeted nutritional interventions, awareness campaigns, and policy initiatives that address both the socio-economic and informational barriers to adequate nutrition. Enhancing women's education, improving household food security, and promoting access to nutrition-related information through mass media and extension services can serve as effective strategies for improving the health and well-being of rural women. Future research should focus on longitudinal and intervention-based studies to deepen the understanding of causal relationships and evaluate the impact of policy measures on nutritional outcomes in rural settings.
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