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ABSTRACT
The primary objectives of the study were to assess nutritional knowledge, dietary consumption, food expenditure, and socio-economic determinants affecting intra-household nutritional equity. The study was undertaken in 2023-24 in Bhiwani and Sonipat districts of Haryana. The findings presented in this paper stem from a field study involving 60 farm families using a structured interview schedule and the survey method. The findings highlighted variations in nutritional knowledge and dietary diversity across farm households. Highest percentage of the respondents were having medium level of knowledge i.e. 56.67 per cent followed by 23.33 per cent and 20.00 per cent who were having low and high level of knowledge respectively. Expenditure on different food groups reflected economic priorities and accessibility, while socio-economic factors such as income, education, landholding size, and family structure significantly influenced dietary choices and intra-household equity in nutrition. Majorly consumed food groups were Cereals, Oils and fats (ranked I) followed by milk and Milk products (rank II), Vegetables (rank III), pulses and legumes (rank IV). Socio-economic variables such as caste and socio-economic status were found to be significant with HDDS (Household Dietary diversity Score). Similarly, size of family and annual income of family was highly significantly associated with HDDS. Farmer families on average were spending Rs. 2332.4/- from their income on purchase of food items. Out of which majority of expenditure in percentage was on oils and fats (20.24%), cereals and cereal products (16.61%), milk and other dairy products (14.83%) and vegetables (13.57%). The study underscores the need for targeted nutritional awareness programs and policy interventions to improve dietary diversity and equitable food distribution within farm families.
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1. INTRODUCTION
Dietary diversity is widely recognized as a key indicator of diet quality and nutritional adequacy, particularly in agrarian societies where livelihoods, food production, and consumption are closely interlinked. A diversified diet ensures the intake of essential macro- and micronutrients required for healthy growth, productivity, and overall well-being (FAO, 2013). In developing countries like India, despite being one of the world’s largest producers of food grains, malnutrition and hidden hunger remain persistent challenges, especially among rural and farming communities (Swaminathan, 2016). Low dietary diversity remains a significant challenge in many parts of rural India, even among agricultural households that produce food but may not consume a balanced diet due to socio-economic constraints, cultural practices, and limited nutrition knowledge (Deshpande et al., 2024).
Farmer households occupy a paradoxical position in the nutrition landscape. While they are primary producers of food, their dietary intake often remains monotonous and cereal-based, influenced by economic constraints, market access, cultural practices, and limited nutritional awareness (Pingali & Sunder, 2017). Studies have shown that farm families tend to prioritize staple foods over nutrient-rich items such as pulses, fruits, vegetables, and animal-source foods, leading to inadequate dietary diversity (Ruel, 2003). This imbalance not only affects overall household nutrition but also contributes to intra-household disparities, particularly among women, children, and the elderly.
Socio-economic factors play a critical role in shaping dietary patterns and food expenditure. Variables such as income, education, landholding size, caste, family size, and socio-economic status significantly influence food choices, access to diverse foods, and equitable distribution within households (Kumar et al., 2018, Singh et al.,2023). Higher income and education levels are generally associated with improved dietary diversity, while marginal landholdings and large family sizes often exacerbate nutritional insecurity (Headey & Ecker, 2013). Furthermore, intra-household nutritional equity remains a concern in rural India, where gender and age-based food allocation practices may lead to unequal nutrient intake (Haddad et al., 1997).
Haryana, known as a leading agricultural state of India, presents an important context for examining the relationship between farming livelihoods and nutritional outcomes. Despite relatively better agricultural productivity and income levels, evidence from national surveys such as the National Family Health Survey (NFHS) indicates the persistence of nutritional deficiencies and suboptimal dietary diversity in rural households (IIPS & ICF, 2021). Districts like Bhiwani and Sonipat, representing varied agro-economic conditions, offer valuable insights into how socio-economic determinants interact with dietary practices among farm families.
In this backdrop, the present study seeks to analyze the socio-economic dimensions of dietary diversity among farmer families in Haryana. By assessing nutritional knowledge, dietary consumption patterns, food expenditure, and determinants influencing intra-household nutritional equity, the study aims to contribute empirical evidence for designing targeted nutrition education programs and policy interventions. Understanding these linkages is essential for promoting sustainable nutrition security and improving the overall quality of life in rural farming communities.
2. METHODOLOGY
The research was conducted in the Bhiwani and Sonipat districts in Haryana state during 2023-24. A purposive sample size of 60 female respondents was selected to ensure a representative sample for the study. Primary data was gathered using a precisely designed structured interview schedule, specifically designed to gather information that aligns with the study's objectives.
Two types of variables independent (respondent profile, occupation, education, socio-economic status, mass media exposure) and dependent (nutritional knowledge, frequency of consumption of different food groups, monthly dietary expenditure) were studied. For this work a well-reasoned schedule was developed and the information was collected personally by the researcher. This data was quantified and interpreted using suitable statistical tools such as rank order, frequency, percentage, mean and Consumer Nutrition Knowledge Scale (CoNKS) by Dickson-Spillmann et al. based on the nature of data.

3. RESULTS AND DISCUSSION
3.1 Socio-economic profile of the respondents
In Table 1, region-wise analysis revealed that majority of the respondents (40.00%) were from 30 to 45 years of age group in Bhiwani district and upto 30 years of age (43.33%) in Sonipat district. Analysis revealed that one-third of the respondents (36.67%) hailed from general caste in Bhiwani district and 36.67% from backward and schedule caste in Sonipat district.  It was found that more than one-third of the respondents (40.00%) were educated upto middle level in Bhiwani district and 43.33% in Sonipat district respectively. 
Further study revealed that 33.33% were engaged as labour/worker/artisan in Bhiwani district and 40.00% as housewives in Sonipat district. In addition to that 46.67% and 60.00% respondents had small size of landholdings in both districts followed by medium land holdings in both districts. Data showed from the field that more than three-fifth of the respondents (63.33%) had nuclear family in Bhiwani district and 73.33% in Karnal district respectively. The data in the table showed that nearly two-fifth of the respondents (36.67%) had 5-8 members in the family and 30.00% had upto 4 members in Bhiwani district and similar trend was observed in Sonipat district where forty percent had 5-8 members followed by upto 4 members (36.67%) respectively. Data revealed that majority of the respondents in Bhiwani district had medium social participation whereas in Sonipat district respondents had low social participation. In both districts majority of respondents had medium socio-economic status.

Table 1: Socio-economic profile of the respondents                                                              (n=60)

	Sr. No.
	Socio-Economic variables
	Bhiwani
(n=30)
	Sonipat
(n=30)
	Total
(n=60)

	1
	Age
	
	
	

	
	Up to 30 years
	8 (26.67)
	13(43.33)
	21(35.00)

	
	30+ to 45 years
	12(40.00)
	10(33.33)
	22(36.67)

	
	45+ to 60 years
	10(33.33)
	7(23.33)
	17(28.33)

	2
	Caste
	
	
	

	
	General
	13(36.67)
	08(33.33)
	21(35.00)

	
	Backward
	08(33.33)
	11(36.67)
	19(31.67)

	
	Schedule
	09(30.00)
	11(36.67)
	20(33.33)

	3
	Level of education
	
	
	

	
	Illiterate
	6(20.00)
	7(23.33)
	13(21.67)

	
	Up to middle
	12(40.00)
	13(43.33)
	25(41.67)

	
	Secondary and senior secondary
	7(23.33)
	8(33.33)
	15(25.00)

	
	Graduation and above

	5(16.67)
	2(6.67)
	7(11.67)

	4
	Land Holding/Farm Size
	
	
	

	
	Up to 2 acres
	14(46.67)
	18(60.00)
	32(71.67)

	
	2.5 to 5 acres
	10(33.33)
	08(26.67)
	18(30.00)

	
	More than 5 acres
	06(20.00)
	04(13.33)
	10(16.67)

	5
	Occupation
	
	
	

	
	Housewife
	9(30.00)
	12(40.00)
	21(35.00)

	
	Labour/worker/artisan

	10(33.33)
	9(30.00)
	19(31.67)

	
	Job/Service
	6(20.00)
	5(16.67)
	11(18.33)

	
	Small Scale business
	5(16.67)
	4(13.33)
	09(15.00)

	6
	Annual income of farmer families (Rs.)
	
	
	

	
	Up to 1,00,000/-
	14(46.66)
	11(36.67)
	25(41.67)

	
	Between 1,00,001 - 2,00,000/-
	11(36.67)
	12(40.00)
	23(38.33)

	
	Above Rs. 2,00,000/-
	05(16.67)
	07(23.33)
	12(20.00)

	7
	Type of Family
	
	
	

	
	Nuclear
	19(63.33)
	22(73.33)
	41(68.33)

	
	  Joint
	11(36.67)
	8(26.67)
	19(31.67)

	8
	Size of Family
	
	
	

	
	Upto 4 members
	10(33.33)
	11(36.67)
	21(35.00)

	
	5-8 members
	11(36.67)
	12(40.00)
	23(38.33)

	
	More than 8 members
	09(30.00)
	07(23.33)
	16(26.67)

	9
	Social participation
	
	
	

	
	Low
	10(33.33)
	13(43.33)
	23(38.33)

	
	Medium
	14(46.66)
	8(26.67)
	22(36.67)

	
	High
	6(20.00)
	9(30.00)
	15(25.00)

	10
	Mass media exposure
	
	
	

	
	Low
	7(23.33)
	4(13.33)
	11(18.33)

	
	Medium
	13(43.33)
	5(16.67)
	18(30.00)

	
	High
	10(33.33)
	11(36.67)
	22(36.67)

	11
	Socio-economic status
	
	
	

	
	Low 
	11(36.67)
	10(33.33)
	21(35.00)

	
	Medium
	13(43.33)
	12(40.00)
	25(41.67)

	
	High 
	06(20.00)
	08(20.00)
	14(23.33)


    Figures in parentheses denote percentage
3.2 Nutritional Knowledge among respondents
In Table 2, Nutritional Knowledge Scale (CoNKS) is used to determine nutritional knowledge level among the respondents and the percentage of respondents answering correctly is further drawn from the table. 

Table 2:  Nutritional Knowledge Scale                                                                            (n=60)
	S. N.
	Knowledge about health and nutrition
	True/
False
	Correct Response
	Percentage

	1. 
	Whole milk is a better source of calcium than skimmed milk.
	F
	42
	70.00

	2. 
	Eating more bread helps to increase protein in the diet.
	F
	26
	43.33

	3. 
	A high intake of salt may increase blood pressure.
	T
	16
	26.67

	4. 
	Butter contains more cholesterol than veg. oil.
	T
	48
	80.00

	5. 
	The daily calorie intake should not exceed in general 3200.
	T
	22
	36.67

	6. 
	White bread is more nutritious than whole meal bread.
	F
	28
	46.67

	7. 
	Soya beans are a good source of proteins.
	T
	38
	63.33

	8. 
	Cholesterol is found only in foods containing fat or oil.
	F
	18
	30.00

	9. 
	Lentils contain only few useful nutrients; therefore their health benefit is not great.
	F
	45
	75.00

	10. 
	If you have eaten high-fat foods, you can reverse the effects by eating apples.
	F
	31
	51.67

	11. 
	Fat contains fewer calories than the same amount of fibre.
	F
	52
	86.67

	12. 
	Fat is always bad for your health; you should therefore avoid it as much as possible.
	F
	48
	80.00

	13. 
	A balanced diet implies eating all foods in the same amounts.
	F
	42
	70.00

	14. 
	The health benefit of fruit and vegetables lies alone in the supply of vitamins and minerals.
	F
	47
	78.33

	15. 
	To eat healthily, you should eat less fat. Whether you also eat more fruit and vegetables does not matter.
	F
	49
	81.67

	16. 
	The same amount of roti and vegetables contains equally many calories.
	F
	44
	73.33

	17. 
	The same amount of sugar and fat contains equally many calories.
	F
	39
	65.00

	18. 
	Skimmed milk contains fewer minerals than full-fat milk.
	F
	22
	36.67

	19. 
	For a healthy nutrition, dairy products should be consumed in the same amounts as fruit and vegetables.
	F
	22
	36.67

	20. 
	Brown sugar is much healthier than white sugar.
	F
	28
	46.67


Source: Consumer Nutrition Knowledge Scale (CoNKS) by Dickson-Spillmann et al.

3.3 Nutritional Knowledge Level 
In Table 3, it is revealed that highest percentage of the respondents were having medium level of knowledge i.e. 56.67 per cent followed by 23.33 per cent and 20.00 per cent who were having low and high level of knowledge respectively.

Table 3: Nutritional Knowledge level                                                                                            (n=60)
	Sr. No.
	Level
	Number

	1
	Low (6-9)
	14 (23.33)

	2
	Medium (10-13)
	34 (56.67)

	3
	High (14-17)
	12 (20.00)


Figures in the parentheses denote percentage

3.4 Consumption of Food Groups
Data in Table 4 revealed families majorly consumed food groups such as Cereals, Oils and fats (ranked I) followed by milk and Milk products (rank II), Vegetables (rank III), pulses and legumes (rank IV). Rank V, VI, VII, VIII was given to tea/coffee, tubers and roots, sweets/confectionery, fruits based on the responses.

Table 4: Frequency of consumption of different food groups by farm families                (n=60)           
	Sr. No.
	Food Groups
	Regularly
	Frequently
	Rarely
	TMS
	WMS
	Rank

	
	Cereals
	60
	00
	00
	180
	30.00
	I

	
	Oils and Fats
	60
	00
	00
	180
	30.00
	I

	
	Milk and Milk products
	49
	11
	00
	169
	28.16
	II

	
	Vegetables
	46
	11
	03
	163
	27.16
	III

	
	Pulses and Legumes
	44
	13
	03
	161
	26.83
	IV

	
	Tea/Coffee
	41
	14
	05
	156
	26.00
	V

	
	Tubers and Roots
	23
	31
	06
	137
	22.83
	VI

	
	Sweets/Confectionery
	31
	15
	04
	127
	21.16
	VII

	
	Fruits
	19
	27
	14
	125
	20.83
	VIII

	
	Egg, Meat, Fish
	08
	17
	35
	93
	15.50
	IX



3.5 Household Dietary Diversity Score
Based on the 10 Food Groups defined by FAO, further household dietary diversity score can be calculated by summing all food groups consumed by families. It is revealed that 41.67 per cent of families were consuming -8 food groups followed by 36.66 per cent consuming 5-6 food groups. Only 21.67 per cent were consuming 9-10 food groups. The average Household Dietary Diversity Score from the survey came out to be 7.28.

Table 5: Household Dietary Diversity Score (HDDS)                                                       (n=60)
	Sr. No.
	HDDS
	Number

	1
	Low (5-6 Food Groups)
	22(36.66)

	2
	Medium (7-8 Food Groups)
	25(41.67)

	3
	High (9-10 Food Groups)
	13(21.67)


Source: FAO (Food and Agriculture Organization of UN), Figures in the parentheses denote percentage

3.6 Association between socio economic variables and Household Dietary Diversity Score (HDDS)
Socio-economic variables which exhibit influence on HDDS of farm families are shown in Table 6. Data analysis revealed that the socio-economic variables such as caste and socio-economic status were found to be significant with HDDS. Similarly, size of family and annual income of family was highly significantly associated with HDDS. Contrary to that, size of land holding had no significant association with HDDS.     
     

Table 6: Association between Socio-economic variables and Household Dietary Diversity Score (n=60)                                                                                                                                                                                                     
	Sr. No.
	Socio-economic variables
	HDDS
	2


	
	
	Low
	Medium
	High
	

	1
	Caste

	
	General caste
	3 (14.29%) 
	11 (52.38%) 
	7 (33.33%) 
	9.58*

	
	Backward class
	10 (52.63%) 
	8 (42.11%) 
	1 (5.26%) 
	

	
	Schedule Caste
	9 (45%) 
	6 (30%) 
	5 (25%) 
	

	2
	Size of land holdings /Farm Size

	
	Small (1-2 ha)
	15 (34.88%) 
	21 (48.84%) 
	7 (16.28%) 
	2.35

	
	Semi-medium (2-4 ha)
	5 (27.78%) 
	10 (55.56%) 
	3 (16.67%) 
	

	
	Medium (4-10 ha)
	3 (30%) 
	5 (50%) 
	2 (20%) 
	

	3
	Size of family

	
	Up to 4 members
	11 (52.38%) 
	7 (33.33%) 
	3 (14.29%) 
	13.94**

	
	5-8 members
	7 (30.43%) 
	14 (60.87%) 
	2 (8.7%) 
	

	
	Above 8 members
	4 (25%) 
	4 (25%) 
	8 (50%) 
	

	4
	Annual Income of family (Rs.)

	
	Up to 1,00,000/-
	16 (64%) 
	8 (32%) 
	1 (4%) 
	43.62**

	
	Between 1,00,001 - 2,00,000/-
	5 (21.74%) 
	16 (69.57%) 
	2 (8.7%) 
	

	
	Above Rs. 2,00,000/-
	1 (8.33%) 
	1 (8.33%) 
	10 (83.33%) 
	

	5
	Socio-economic Status

	
	 Low
	5 (33.33%) 
	8 (53.33%) 
	2 (13.33%) 
	9.66*

	
	Medium 
	13 (40.63%) 
	8 (25%) 
	11 (34.38%) 
	

	
	High 
	4 (30.77%) 
	9 (69.23%) 
	0 (0%) 
	


*and **Significant at 5% and 1% level

3.7 Monthly Dietary Expenditure on Food Items 
From Table 7, it is revealed that farmer families on average were spending Rs. 2332.4/- from their income on purchase of food items. Out of which majority of expenditure in percentage was on oils and fats (20.24%), cereals 

Table 7: Monthly dietary expenditure on food items of selected farm families                      (n=60)
	
S. N.
	
Food items
	Monthly Expenditure

	
	
	Expenditure (in Rs.)
	     Expenditure (in %)

	1
	Cereals and cereal products
	387.3
	16.61

	2
	Milk and other dairy products
	345.8
	14.83

	3
	Oils and fats
	472.0
	20.24

	4
	Fruits and Juices
	216.5
	9.28

	5
	Vegetables
	312.5
	13.40

	6
	Legumes, nuts and seeds
	207.0
	8.87

	7
	Sweets, confectionery and fast food
	195.7
	8.39

	8
	Spices and condiments (salt, pepper, tea, Chutney, coffee)
	105.6
	4.53

	9
	Eggs and Meat
	90.0
	3.86

	
	Average expenditures for the purchase of food items 
	Rs. 2332.4
	100.00



Cereal products (16.61%), milk and other dairy products (14.83%) and vegetables (13.57%). Rest, 9.28 per cent was on fruits and juices followed by legume, nuts and seeds (8.87%), sweets and confectionery (8.39%). Only 4.53 per cent in total was spent on spices and condiments and 3.86 per cent on eggs and meat.

 	3.8 Factors affecting Intra-Household Equity
Regarding the socio-economic factors affecting intra-household equity, more than two-third of the respondents reported purchasing diverse food is comparatively expensive followed by lack of knowledge about healthy eating along with cultural practices of not consuming certain foods was reported by them. Other reasons that affect nutritional equity among household members are lack of time to arrange specific meals (65.00%), unaware of nutrition guidelines (63.33%) followed 43.33 percent mentioned family members having intolerance to certain food groups.

Table 8: Socio-economic factors affecting intra-household nutritional equity              (n=60)
	Sr. No.
	Statements
	Response
	Percentage

	
	
	Yes
	No
	

	1
	Purchasing diverse food items is expensive
	47
	13
	78.33

	2
	Lack of knowledge about healthy eating
	46
	14
	76.67

	3
	Cultural practices of not consuming certain foods
	46
	14
	76.67

	4
	Family members have different food preferences
	42
	18
	70.00

	5
	Lack of time to prepare variety of meals
	39
	21
	65.00

	6
	Healthy food not available in nearby stores
	38
	22
	63.33

	7
	Unaware of nutrition guidelines
	38
	22
	63.33

	8
	Weak endowment with kitchen equipment
	34
	26
	56.67

	9
	Family members have certain food intolerance
	26
	34
	43.33


 
4. CONCLUSION
The study underscores significant associations between socio-economic variables and Household Dietary Diversity Scores (HDDS), with caste, socio-economic status, family size, and annual income playing crucial roles. Notably, landholding size exhibits no significant impact on HDDS. Farmer families allocate a considerable portion of their income, averaging Rs. 2332.4/-, to purchase food items majorly oil and fats, cereals and cereal products, dairy, and vegetables. However, a concerning trend emerges from the data with 31.66% consuming less than 6 food groups, indicating potential dietary deficiencies. Challenges to intra-household equity include high prices of health foods, lack of nutritional knowledge, cultural dietary practices, time constraints, and food intolerances. Addressing these disparities necessitates comprehensive interventions, including targeted nutritional education and efforts to promote access to diverse, affordable, and nutritious foods. Moreover, initiatives to raise awareness about healthy eating habits and cultural food practices are crucial. By addressing these underlying factors, policymakers and stakeholders can work towards enhancing household dietary diversity, promoting better nutritional equity, and ultimately improving the overall health and well-being of farmer families.
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