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Women’s Participation in Agricultural and Household Activities and Its Implications for Nutritional Status: Evidence from Rural Telangana, India

Abstract

Rural women play a central role in agricultural production and household management in developing countries; however, their substantial labour contribution does not always translate into improved nutritional outcomes. This study examined the relationship between rural women’s participation in agricultural and household activities and their nutritional status using the Decomposed Theory of Planned Behavior (DTPB) as the conceptual framework. The study was conducted in Mulugu district of Telangana, India, using a descriptive research design. A multi-stage sampling technique was employed to select two mandals and eight villages, from which 120 rural women actively engaged in agriculture, were purposively selected. Primary data were collected through personal interviews using a structured schedule. Participation indices were developed to measure women’s involvement in agricultural operations and household activities, while nutritional status was assessed using Body Mass Index (BMI) and dietary adequacy indicators. The findings revealed that 74.16% of respondents had a medium level of participation in agricultural activities, while 73.34% showed high participation in household activities. Women were primarily engaged in labour-intensive tasks such as sowing, weeding, harvesting, and post-harvest processing, with minimal involvement in decision-oriented activities like fertilizer application, irrigation management, storage, and marketing. Correlation analysis indicated a significant negative relationship between agricultural participation and nutritional status (r = −0.339, p < 0.01), whereas household participation showed no significant association.
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1.Introduction
Agriculture remains the primary livelihood for a large proportion of the rural population in developing countries, particularly in South Asia. Women play a central role in agricultural production, contributing significantly to crop cultivation, post-harvest processing, livestock care, and household food provisioning. In India, rural women constitute a substantial share of the agricultural workforce and are actively involved in labour-intensive farm operations such as sowing, transplanting, weeding, harvesting, and post-harvest processing. At the same time, they bear primary responsibility for domestic tasks including food preparation, caregiving, water and fuel collection, and household management. This dual engagement in productive and reproductive activities places rural women at the intersection of agriculture, household welfare, and nutrition.

Despite their critical contributions, women’s participation in agriculture often occurs within a context of limited access to productive resources, restricted decision-making power, and minimal control over income. Consequently, women’s roles tend to be concentrated in physically demanding and time-intensive activities rather than managerial or decision-oriented tasks. This imbalance creates a paradox in which women contribute substantially to food production while remaining vulnerable to poor nutritional outcomes, including undernutrition and micronutrient deficiencies.

The relationship between women’s participation in agriculture and their nutritional status is therefore complex and mediated by factors such as workload, access to resources, and empowerment. Guided by the Decomposed Theory of Planned Behavior (DTPB), this study examines how participation in agricultural and household activities influences the nutritional status of rural women in Mulugu district of Telangana, India, with particular attention to the mediating roles of workload and empowerment.

2.Operationalization of Variables and Conceptual Framework

The conceptual framework was operationalized by mapping empirically measured variables onto the constructs of the Decomposed Theory of Planned Behavior (DTPB) and the hypothesized pathways linking women’s participation to nutritional status. Women’s participation in agricultural activities was measured using a structured participation index covering pre-sowing and sowing, intercultural, and post-harvest operations, with responses categorized as sole, joint, wage-based, or non-participation. Household participation was assessed through frequency-based responses (mostly, occasionally, not participated) across cooking, caregiving, water and fuel collection, cleaning, and marketing activities. These participation measures represented the behavioral outcome influenced by DTPB constructs, wherein attitude was reflected through women’s engagement in productive and reproductive roles, subjective norms were proxied by joint participation and role segregation across tasks, and perceived behavioral control was inferred from participation in resource- and decision-intensive activities such as fertilizer application, irrigation, and marketing.

Workload and time burden, conceptualized as a mediating constraint, were operationalized indirectly through the concentration of women’s participation in labor-intensive, time-consuming, and physically demanding activities, particularly weeding, harvesting, post-harvest processing, water fetching, and caregiving. Empowerment was inferred from participation patterns in decision-oriented and income-related activities, including marketing, storage, input management, and joint versus sole decision roles, indicating varying degrees of control over resources and outputs. Nutritional status, the outcome variable, was assessed using standardized nutritional indicators (e.g., BMI and dietary adequacy scores), capturing women’s energy balance and overall nutritional health. The relationship between participation scores in agricultural and household activities and nutritional status was tested using correlation analysis to empirically validate the hypothesized pathways linking participation, workload, empowerment, and nutrition outcomes within the proposed framework.

Conceptual framework
The framework conceptualizes that women’s participation alone is not sufficient to improve nutritional outcomes. Instead, its effects operate through two critical mediating pathways viz., Workload Pathway (Negative Pathway) wherein  the high participation in labour-intensive agricultural tasks increases physical exertion and time burden and the Excessive workload leads to energy deficits, meal skipping, reduced dietary quality, and limited self-care, thereby negatively influencing nutritional status. The Empowerment Pathway (Positive Pathway) indicates that when participation enhances women’s empowerment through access to resources, control over income, and decision-making authority women are more likely to invest in diverse diets, health care, and nutrition and Empowerment moderates the negative effects of workload and can convert participation into nutritional gains.

Household participation (especially food preparation and caregiving) provides proximity to food and nutrition-related decisions, but without reduced workload or empowerment, it does not independently guarantee improved nutritional status—consistent with your non-significant correlation finding.
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Figure 1 Conceptual Framework Linking Rural Women’s Participation with Nutritional Status
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 3.1 Research Design

The present study employed a descriptive research design to examine the participation of rural women in agricultural and household activities and its relationship with their nutritional status. A descriptive design is appropriate when the objective is to systematically document characteristics, patterns of participation, and relationships among variables within a defined population. The design enabled the collection of detailed information regarding women’s involvement in different farm operations and domestic activities, as well as the socio-economic and behavioural factors influencing their participation.

The study was guided by the Decomposed Theory of Planned Behavior (DTPB), which provides a framework for understanding behavioural outcomes in terms of attitudes, subjective norms, and perceived behavioural control. Within this framework, women’s participation in agricultural and household activities was considered a behavioural outcome influenced by social expectations, access to resources, and perceived ability to perform specific tasks. The study further examined how participation patterns relate to women’s nutritional status through the mediating pathways of workload and empowerment.

3.2 Study Area and Sampling Procedure

The study was conducted in Telangana state, India, where agriculture constitutes a major source of livelihood for the rural population. According to the Socio-Economic Outlook of Telangana (2023), more than 60 per cent of the rural population in the state is engaged in agriculture and allied activities. Among the 33 districts of Telangana, Mulugu district has the highest proportion of rural population (96.10%) and a high share of agricultural labourers (64.8%), indicating a strong dependence on agriculture for livelihood. Considering these characteristics, Mulugu district was purposively selected for the study.

Mulugu district comprises nine mandals, of which two mandals Mangapet and Eturnagaram were selected using the simple random sampling method to ensure representativeness and reduce selection bias. From each selected mandal, four villages were randomly chosen, resulting in a total of eight villages included in the study. The selected villages in Mangapet mandal were Kamalapuram, Komatipally, Gamponigudem, and Narsimhasagar, while the villages selected from Eturnagaram mandal were Gogupally, Chennaboinapally, Shivapuram, and Ramannagudem.

From each of the eight selected villages, 15 rural women respondents were selected using purposive sampling, resulting in a total sample size of 120 respondents. The criteria for selection included:1. Women actively involved in agricultural activities related to major crops such as rice, cotton, maize, and chilli, and women belonging to the reproductive age group (15–59 years).

Accordingly, the final sample consisted of 60 respondents each from Mangapet and Eturnagaram mandals. Primary data were collected through personal interviews conducted in the respondents’ villages using a structured interview schedule. The interview method was adopted to accommodate varying literacy levels among rural women and to ensure accurate understanding and recording of responses.

 3.3 Operationalization of Variables

The conceptual framework of the study was operationalized by mapping empirically measured variables onto the constructs of the Decomposed Theory of Planned Behavior (DTPB) and the hypothesized pathways linking participation to nutritional outcomes.

Participation in Agricultural Activities

Women’s participation in agricultural activities was measured using a structured participation index covering key farm operations grouped into three stages:

1. Pre-sowing and sowing operations (e.g., land preparation, manuring, seed treatment, sowing, and transplanting)

2. Intercultural operations (e.g., weeding, hoeing, irrigation, plant protection, picking, and harvesting)

3. Post-harvest operations (e.g., threshing, winnowing, cleaning, storage, transportation, and marketing)

Participation was recorded across five response categories: sole participation, joint participation, wage labour participation, both sole and wage labour participation, and non-participation. Based on the composite scores obtained from these responses, respondents were classified into low, medium, and high levels of agricultural participation.

Participation in Household Activities

Participation in household activities was measured using a three-point continuum, namely mostly participated, occasionally participated, and not participated. The activities included food preparation, childcare, caregiving, water and fuel collection, cleaning, washing clothes, and household management tasks. Based on the cumulative scores, respondents were categorized into low, medium, and high levels of household participation.

Nutritional Status

Nutritional status was assessed using standardized indicators reflecting women’s overall nutritional well-being. These included Body Mass Index (BMI) and dietary adequacy measures, which captured the balance between energy intake and expenditure as well as the diversity and adequacy of dietary consumption.

Mediating Variables

Two mediating constructs were considered within the conceptual framework:

1. Workload and Time Burden – inferred from the concentration of women’s participation in labour-intensive, physically demanding, and time-consuming activities such as weeding, harvesting, post-harvest processing, water fetching, and caregiving.

2. Empowerment – inferred from participation patterns in decision-oriented and income-related activities, including marketing, storage, input management, and joint or sole involvement in production decisions.

3.4 Data Analysis

The collected data were coded, tabulated, and analyzed using appropriate statistical techniques. Descriptive statistics, including frequency, percentage, and mean scores, were used to summarize the extent of women’s participation in agricultural and household activities. Participation indices were computed to classify respondents into low, medium, and high participation categories.

To examine the relationship between women’s participation and nutritional outcomes, Pearson’s correlation analysis was employed. The correlation coefficients were used to determine the strength and direction of the association between participation scores and nutritional status indicators. Statistical significance was tested at appropriate probability levels to validate the hypothesized relationships within the conceptual framework.

4.Results and Discussion

4.1Participation of Rural Women in Agricultural Activities

The extent of participation of rural women in agricultural activities is presented in Table 1 and 2. The findings indicate that a majority of respondents (74.16%) exhibited a medium level of participation in agricultural activities, followed by 17.50 per cent with high participation and only 8.34 per cent with low participation. This pattern suggests that rural women are substantially involved in agriculture, though their engagement is not uniform across all operations.

The predominance of medium participation reflects women’s concentration in labour-intensive and time-consuming farm operations, such as sowing, transplanting, weeding, harvesting, picking, and post-harvest processing, either as sole workers or wage labourers. In contrast, their involvement was limited in activities requiring technical knowledge, capital investment, or control over productive resources, including fertilizer application, irrigation management, maintenance of agricultural implements, and marketing. Similar patterns of gendered task allocation in agriculture have been widely reported in recent studies, which emphasize that women’s agricultural participation is often confined to manual labour rather than managerial or decision-making roles (Rao et al., 2020; Malapit et al., 2020; FAO, 2023).
Table 1Distribution of respondents according to their overall extent of participation in agricultural activities

n=120
	S. No.
	Participation of women in
Agricultural Activities
	F
	Percentage

	1.
	Low 
	10
	8.34

	2.
	Medium 
	89
	74.16

	3.
	High 
	21
	17.5

	
	Total
	120
	100.00


4.2Activity-wise Participation in Agricultural Operations

4.2.1Pre-sowing and Sowing Activities

Women’s participation in pre-sowing and sowing activities varied considerably across operations (Table 2). Joint participation was predominant in land preparation (60.84%), manuring of fields (64.16%), pre-sowing irrigation (61.66%), seed treatment (58.34%), and raising vegetable nurseries (60.83%). These activities typically involve family labour and shared responsibility, which may explain the higher joint participation.

Sowing and transplanting emerged as a women-dominated activity, with 72.50 per cent of respondents participating both as sole workers and wage labourers. This finding underscores women’s central role in crop establishment, particularly in labour-intensive cropping systems. Conversely, a very high proportion of women reported no participation in the application of basal fertilizers (91.67%) and maintenance of agricultural implements (91.67%), highlighting their exclusion from technically specialized and equipment-oriented tasks. Such exclusion reflects persistent gender norms and limited access to training, inputs, and decision-making authority (FAO, 2023).

4.2.2 Intercultural Activities

Among intercultural operations, women showed substantial participation in weeding and hoeing, with 54.17 per cent engaged as both sole workers and wage labourers, followed by picking (52.50%) and harvesting (49.16%). These findings confirm that women shoulder a significant share of physically demanding farm labour during peak agricultural seasons.

In contrast, the majority of respondents reported no participation in irrigation (80.83%) and plant protection measures (87.50%). Limited participation in these activities may be attributed to gendered control over water resources, chemical inputs, and farm decision-making, as well as health and safety concerns associated with pesticide application. Similar gender gaps in access to irrigation and crop protection technologies have been documented in recent empirical studies (Raghunathan et al., 2021; Jose & Navaneetham, 2022).

4.2.3Post-harvest Activities

Post-harvest operations were characterized by high levels of joint participation. Transportation of produce to the threshing floor (65.00%), threshing (61.66%), winnowing and cleaning (62.50%), and weighing and bagging (87.50%) were largely performed jointly by men and women. These results indicate that post-harvest processing remains a domain where women’s labour contribution is substantial and visible.

However, women’s participation declined sharply in activities involving storage and marketing. A majority of respondents reported no participation in storing and treating grains (69.17%) and marketing (85.00%). This pattern suggests that although women contribute significantly to production and processing, they remain marginalized from post-harvest decision-making and market engagement, limiting their control over income and economic benefits. This finding aligns with recent literature emphasizing the disconnect between women’s labour contribution and their access to markets and financial returns (Malapit et al., 2020; FAO, 2023).
Table 2 Distribution of respondents according to their extent of participation in various agriculture activities

(n=120)
	S.No
	Pre-Sowing & Sowing Activities
	Sole
	Joint
	Never
	Wage Worker
	Sole and wage
worker

	1.
	Land preparation
	-
	
	
	-
	-

	
	
	
	60.84
	39.16
	
	

	2.
	Manuring of
	
	
	
	-
	-

	
	fields
	20.84
	64.16
	15.00
	
	

	3.
	Pre sowing
	
	
	
	-
	-

	
	irrigation
	20.00
	61.66
	18.34
	
	

	4.
	Seed treatment
	
	
	
	-
	-

	
	
	29.16
	58.34
	12.5
	
	

	5.
	Sowing of seeds
	
	-
	-
	
	

	
	and transplanting
	6.66
	
	
	20.83
	72.5

	6.
	Raising
	
	
	
	-
	-

	
	vegetable nursery
	28.33
	60.83
	10.84
	
	

	7.
	Application of
	-
	
	
	-
	-

	
	basal dose of
	
	8.33
	91.67
	
	

	
	fertilizers
	
	
	
	
	

	8.
	Maintenance of
	-
	
	
	-
	-

	
	agriculture
	
	8.33
	91.67
	
	

	
	implements
	
	
	
	
	

	
	Inter-Cultural
Activities
	
	
	
	
	

	9.
	Application of fertilizers
	-
	
	
	-
	-

	
	
	
	15.84
	84.16
	
	

	
	
	
	
	
	
	

	10
	Intercultural operation ,Weeding and hoeing
	12.5
	25.00
	
	8.33
	54.17

	11.
	Picking
	15.83
	25.84
	-
	 5.83
	52.5

	12.
	Irrigation
	6.67
	 12.5
	80.83
	-
	-

	13.
	Plant protection
Spraying and dusting
	-
	 12.5
	87.5
	-
	-

	14.
	Harvesting
Cutting and drying
	15.84
	 29.16
	-
	5.84
	49.16

	
	Post Harvest
Activities
	
	
	
	
	

	15.
	Transportation of the produce to threshing floor
	8.34
	65.00
	 14.16
	12.5
	-

	16.
	Threshing
	8.34
	61.66
	 16.66
	13.34
	-

	17.
	Winnowing and
cleaning
	15.00
	62.5
	10.00
	 12.5
	-

	18.
	Weighing and
bagging
	-
	87.5
	12.5
	-
	-

	19.
	Storing and treating grain
	-
	30.83
	69.17
	-
	-

	20.
	Marketing
	-
	 15.00
	85.00
	-
	-


4.2.4 Participation of Rural Women in Household Activities

The results presented in Table 3 show that 73.34 per cent of respondents had a high level of participation in household activities, while only 12.50 per cent fell under the low participation category. This indicates that rural women continue to bear primary responsibility for domestic and caregiving tasks, even while actively participating in agriculture.
Table 3: Distribution of respondents according to their overall extent of participation in household activities
(n=120)
	S.No.
	Participation of women in Household
Activities
	F
	Percentaage

	1.
	Low 
	15
	12.50

	2.
	Medium 
	17
	14.16

	3.
	High 
	88
	73.34

	
	Total
	120
	100


Activity wise participation in household activities

Activity-wise analysis (Table 4) revealed that caregiving activities such as childcare, personal care, and care of sick family members were performed exclusively by women (100%). In addition, women predominantly undertook routine domestic tasks including fetching water (64.16%), cleaning the house (62.50%), washing clothes (62.50%), food preparation, sweeping, and mopping. Occasional participation was reported in caring for elderly family members (77.50%) and vegetable cleaning and cutting.

Notably, women showed minimal or no participation in activities such as flour milling (95.00%) and marketing (86.66%), reflecting constraints related to mobility, access to services, and sociocultural norms. These findings reinforce evidence from recent time-use studies that rural women experience a “triple burden” of agricultural work, domestic labour, and caregiving responsibilities, often without commensurate support or recognition (Raghunathan et al., 2021; Kalita, 2022).
Table 4: Distribution of respondents according to their extent of participation in various household activities
n=120
	S. No
	Pre-Cooking Activities
	Mostly
	Occasionally
	No Participation

	1. 1.
	Fuel wood collection


	45.84
	 42.5
	11.66

	2. 
	Cleaning &cutting of vegetables
	55.00
	54.00
	1.00

	3. 
	Food Preparation
	67.74
	31.26
	

	4. 
	 Food Serving 
	58.33
	41.67
	-

	5. 
	Cleaning of kitchen
	56.66
	43.34
	

	6. 
	Cleaning  utensils
	61.66
	38.34
	-

	7. 
	Cleaning the house
	 62.5
	37.5
	-

	8. 
	Dusting
	58.33
	41.67
	-

	9. 
	Sweeping
	57.5
	42.5
	-

	10. 
	Mopping
	59.16
	40.84
	-

	11. 
	Fetching water
	 64.16
	 35.84
	-

	12. 
	Washing clothes
	62.5
	27.5
	-

	13. 
	Child care activities
	100.00
	-
	-

	14. 
	Personal care
	100.00
	-
	-

	15. 
	Marketing
	
	13.34
	 86.66

	16. 
	Flour milling
	
	 5.00
	95.00

	17. 
	 Care of elderly

	10.84
	77.5
	11.66

	18. 
	Care
of
sick

	100.00
	-
	-


4.3 Implications for Women’s Well-being and Nutrition

The results clearly demonstrate that rural women make substantial contributions to both agricultural production and household maintenance. However, their participation is largely concentrated in labour-intensive, low-control activities, while decision-making, resource management, and market engagement remain predominantly male-dominated. This unequal distribution of work and authority has important implications for women’s health and nutritional outcomes.

Recent studies emphasize that woman’s agricultural participation leads to positive nutritional outcomes only when accompanied by access to resources, income control, reduced workload, and empowerment (Kadiyala et al., 2021; Ruel et al., 2023). In the absence of such enabling conditions, high work intensity combined with domestic responsibilities may exacerbate time poverty, energy deficits, and poor dietary intake among rural women.

Overall, the findings highlight the need for gender-responsive and nutrition-sensitive agricultural interventions, including labour-saving technologies, equitable access to inputs and markets, workload redistribution, and targeted nutrition education. Addressing these structural constraints is essential to transform women’s participation in agriculture from a source of labour exploitation into a pathway for improved well-being and nutritional security.

4.4 Linkages between Women’s Participation in Agricultural and Household Activities and Nutritional Status

The results on women’s participation in agricultural and household activities, when examined alongside the correlation analysis (Table 5), provide important insights into how work intensity, role distribution, and decision-making power shape the nutritional status of rural women. The correlation analysis revealed a negative and statistically significant relationship between participation in agricultural activities and nutritional status (r = −0.339, p < 0.01), while participation in household activities showed no significant association with nutritional status (r = 0.002, NS). These findings must be interpreted in the context of the nature and quality of women’s participation, rather than participation alone.

4.4.1Agricultural Participation and Nutritional Outcomes

Although rural women were extensively involved in agricultural activities, their participation was largely concentrated in labour-intensive, energy-demanding operations such as sowing and transplanting, weeding and hoeing, harvesting, picking, and post-harvest processing. These activities, as shown in Tables 1 and 2, were frequently performed either solely or as wage labour, particularly during peak agricultural seasons. In contrast, women’s participation was minimal in activities involving resource control and decision-making, such as fertilizer application, irrigation management, maintenance of implements, storage, and marketing. Similar gendered patterns of task allocation in agriculture have been widely documented across developing countries, where women’s roles are predominantly confined to manual labour while men retain control over productive resources and market-related activities (Doss, 2018; FAO, 2023).

This pattern helps explain the observed negative association between agricultural participation and nutritional status. High levels of physical labour, combined with limited autonomy over income and production decisions, are likely to result in increased energy expenditure without corresponding nutritional compensation. Recent studies have emphasized that women’s agricultural labour does not automatically translate into improved nutrition unless accompanied by access to income, dietary diversity, and rest (Raghunathan et al., 2021; Jose & Navaneetham, 2022; FAO, 2023). Similarly, Kadiyala et al. (2021) highlighted that agricultural work can contribute to improved nutrition only when it enhances food availability, income control, and women’s agency within households.

Moreover, women’s limited involvement in marketing and storage activities restricts their control over farm income, reducing their ability to influence household food choices and personal dietary intake. Evidence from IFPRI studies suggests that women’s empowerment in agriculture—particularly decision-making authority and control over productive resources—is strongly associated with improved household dietary diversity and maternal nutrition (Malapit et al., 2020). Sraboni et al. (2019) also found that women’s empowerment significantly improves dietary diversity and food security outcomes in rural households. In contrast, when women’s participation is restricted to labour-intensive tasks without corresponding decision-making power, the benefits of agricultural production may not translate into improved nutritional outcomes for women themselves. Furthermore, studies by Duflo (2012) and the World Bank (2022) highlight that gender inequalities in access to resources and economic opportunities often limit women’s ability to convert labour contributions into nutritional gains. In the absence of empowerment and supportive institutional mechanisms, increased agricultural workload may exacerbate time poverty, fatigue, and undernutrition, thereby explaining the negative correlation observed in the present study.

4.4.2Household Participation and Nutritional Outcomes

In contrast, women’s participation in household activities was uniformly high, with 73.34 per cent of respondents falling into the high participation category (Table 3). Activity-wise analysis (Table 4) showed that women were exclusively responsible for caregiving roles, including childcare, care of the sick, and personal care, and predominantly responsible for food preparation, water collection, cleaning, and other domestic tasks. These findings reflect persistent gender norms in rural societies that allocate domestic and caregiving responsibilities primarily to women, reinforcing their central role in household maintenance and family well-being.

Despite this heavy domestic workload, the correlation analysis indicated no significant relationship between household participation and nutritional status. This finding suggests that although household responsibilities are time-consuming, they may not independently influence women’s nutritional status in the same way as agricultural labour. One possible explanation is that household activities particularly food preparation and management—may provide women with greater proximity to food and dietary decision-making, which can partially offset the nutritional costs associated with domestic labour (Kadiyala et al., 2021). Similar findings were reported by Sraboni et al. (2019), who observed that women’s involvement in household food preparation and allocation can contribute to improved dietary diversity at the household level.

However, the absence of a significant positive relationship also indicates that high involvement in household work does not necessarily improve women’s nutrition. Domestic and caregiving labour are largely unpaid, undervalued, and physically demanding, often performed alongside agricultural work. Time-use studies have consistently shown that rural women experience significant “time poverty” due to the combined demands of farm work and household responsibilities (Palacios-López et al., 2017; Raghunathan et al., 2021). Global assessments by the Food and Agriculture Organization (FAO, 2023) and the World Bank (2022) further highlight that women’s disproportionate involvement in unpaid domestic labour limits their opportunities for rest, income generation, and access to nutrition and health services. Similarly, evidence from the IFPRI-led Women’s Empowerment in Agriculture Index studies indicates that improvements in women’s nutritional outcomes are more strongly linked to empowerment indicators such as decision-making authority, access to resources, and control over income than to the volume of domestic work itself (Malapit et al., 2020). The Lancet Global Nutrition Series also emphasizes that gender inequality, excessive workload, and limited agency are key structural determinants of women’s undernutrition in low- and middle-income countries (Ruel et al., 2023). Therefore, unless accompanied by supportive interventions such as nutrition education, social protection, labour-saving technologies, and equitable redistribution of household responsibilities, high levels of domestic participation alone are unlikely to translate into improved nutritional outcomes for rural women.

4.2.3 Relationship between Participation in Agricultural Activities and Nutritional Status of Farm Women

The correlation analysis presented in Table 4 revealed that the extent of participation of rural women in agricultural activities was negatively and significantly associated with their nutritional status (r = −0.339, p < 0.01). Since the calculated correlation coefficient exceeded the critical table value (r = 0.172) at the one per cent level of significance, the null hypothesis was rejected and the empirical hypothesis was accepted. This finding indicates that an increase in women’s participation in agricultural activities was associated with a decline in their nutritional status.

The observed negative relationship may be attributed to the high physical workload and time-intensive nature of agricultural labour performed by rural women. In many agrarian settings, women are engaged in labour-intensive operations such as sowing, weeding, harvesting, and post-harvest processing, often as wage workers, in addition to their substantial household responsibilities. This dual burden of productive and reproductive work can lead to chronic energy deficits, fatigue, and reduced time for adequate food intake, rest, and health care, thereby adversely affecting nutritional status.

Recent studies provide evidence supporting this interpretation. Rao et al. (2020) and FAO (2023) reported that women’s heavy involvement in manual agricultural labour, particularly in low-mechanized farming systems, is often not accompanied by proportional gains in income, decision-making power, or food consumption. As a result, increased labour participation does not necessarily translate into improved nutrition for women themselves. Similarly, Sraboni et al. (2019) and Malapit et al. (2020) emphasized that women’s nutritional outcomes improve only when agricultural participation is coupled with control over resources, income, and dietary decisions, rather than mere labour contribution.

Furthermore, time-use studies by Raghunathan et al. (2021) and Jose & Navaneetham (2022) highlighted that excessive agricultural workload reduces the time available for meal preparation, dietary diversity, and self-care among rural women. This situation is particularly pronounced during peak agricultural seasons, when women tend to skip meals or consume nutritionally inadequate diets, contributing to under-nutrition and micronutrient deficiencies.

The present findings contrast with earlier evidence reported by Jyoshna et al. (2017), who observed a positive association between women’s agricultural participation and nutritional status. This divergence may be explained by contextual differences, as more recent studies emphasize that labour-intensive participation without empowerment, mechanization, or nutritional support can negatively impact women’s health outcomes. Contemporary literature increasingly recognizes that women’s agricultural work must be nutrition-sensitive, reducing drudgery and ensuring access to diverse foods, income control, and health services (Kadiyala et al., 2021; Ruel et al., 2023).
Table 5. Correlation analysis between agricultural and household activities with the nutritional status of the respondents

(n=120)
	S. No
	Independent variables
	Nutritional status

	1.
	Participation in agricultural activities
	-0.339**

	2.
	Participation in household activities
	0.002NS


**Significant at 0.01 level probability,   NS = Non-significant

Overall, the findings of this study support the emerging consensus in the nutrition-sensitive agriculture literature that women’s participation in agriculture alone is insufficient to improve nutritional outcomes. Instead, the nutritional implications of participation depend on the balance between workload and empowerment pathways. When agricultural participation increases women’s workload without improving access to resources, income control, or decision-making authority, it may contribute to energy deficits and nutritional vulnerability. Conversely, when participation enhances women’s empowerment through improved access to productive assets, market opportunities, and institutional support it can lead to better dietary diversity, improved health outcomes, and enhanced household food security.

Conclusion

The present study examined the relationship between rural women’s participation in agricultural and household activities and their nutritional status in Mulugu district of Telangana using the Decomposed Theory of Planned Behavior (DTPB) as a guiding framework. The results showed that most respondents exhibited a medium level of participation in agricultural activities, largely concentrated in labour-intensive operations such as sowing, weeding, harvesting, and post-harvest processing. In contrast, women’s involvement in technically specialized or decision-oriented activities including fertilizer application, irrigation management, storage, and marketing was minimal. At the household level, women demonstrated a very high level of participation, particularly in caregiving, food preparation, and routine domestic tasks, reinforcing the persistence of the dual burden of productive and reproductive labour.

The correlation analysis revealed a significant negative relationship between women’s participation in agricultural activities and their nutritional status, suggesting that increased engagement in physically demanding agricultural work may lead to higher energy expenditure and time poverty without corresponding nutritional gains. Meanwhile, participation in household activities showed no significant association with nutritional status, indicating that domestic responsibilities alone do not necessarily influence women’s nutritional outcomes.

Overall, the study underscores that women’s participation in agriculture does not automatically translate into improved nutritional well-being. Instead, the nutritional implications of participation depend on the balance between workload and empowerment. When participation is predominantly labour-intensive and not accompanied by access to resources, income control, or decision-making power, it may exacerbate energy deficits and nutritional vulnerability. Therefore, promoting gender-responsive and nutrition-sensitive agricultural policies is essential. Interventions such as labour-saving technologies, improved access to agricultural inputs and markets, enhanced decision-making opportunities, and targeted nutrition education can help transform women’s agricultural participation into a pathway for improved health and nutritional security.
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