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Household Food Insecurity and its Associated Factors in Punjab


ABSTRACT 

	Aims: This study was conducted to assess the household food security status and food consumption patterns of families in Punjab, India, and to determine the impact of socio-economic characteristics on their household food security status.

Study Design: A cross-sectional study was conducted using a multistage random sampling technique.
Place and Duration of Study: The study was conducted in the state of Punjab, located in the north-western region of India. It covered all phases of the research process, including planning, tool development, data collection, and statistical analysis. The entire study was carried out over a one-year period from January to December 2021.
Methodology: A total of 480 families were randomly selected from the three regions using multistage random sampling. Data on socio-economic characteristics were collected through personal interviews using a pre-structured schedule. The USDA 18-item Food Security Module was employed to assess household food security status.
Results: The findings revealed that 77% of households were food insecure, with 24% facing severe hunger. Most respondents (61%) belonged to the upper-lower socio-economic class, and 47% had a monthly income between Rs. 3,908–₹11,707. Nuclear families (80%) and small-sized families (≤4 members) were more prevalent. Significant associations (P<0.01) were observed between food security and variables such as family size, type, income, socio-economic class, and food expenditure. Multiple regression analysis showed that income, food expenditure, socio-economic status, and food consumption explained 60.6% (R²=0.606, P<0.01) of the variation in food security. Strong correlations were also found between income and food security (r = 0.764), and food expenditure (r=0.709).
Conclusions: The study highlights the critical role of socio-economic factors in determining household food security and underscores the need for stronger, long-term government interventions to address food insecurity among underprivileged groups in Punjab. Household food insecurity was found to be significantly associated with income, socio-economic status, and food expenditure. Strengthening targeted nutrition policies, improving livelihood opportunities, and enhancing access to diverse, affordable foods are essential to mitigate food insecurity and its nutritional consequences.
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1. INTRODUCTION 

[bookmark: _Hlk200219355][bookmark: _GoBack]India is the second most populated country in the world, accounting for approximately 17.7% of the global population (Worldometer, 2021). Despite advancements in agriculture, technology, research, and medicine, the country continues to grapple with numerous developmental challenges, including unemployment, poverty, hunger, illiteracy, poor sanitation, and inadequacies in healthcare and education systems. A particularly critical concern is India’s burden of malnourished children, the highest in the world. According to the 2021 Global Hunger Index, India ranked 101st with a score of 27.5, and rates of child stunting (34.7%) and wasting (17.3%) remain alarmingly high (Global Hunger Index, 2021). The National Family Health Survey (NFHS-5, 2019–21) reported that 7.7% of children are severely wasted, 19.3% wasted, and 35.5% stunted, while 3.4% are overweight (International Institute for Population Sciences & ICF, 2021). In Punjab, specifically, the prevalence of stunting, wasting, severe wasting, and underweight among children under five years stood at 24.5%, 10.6%, 3.7%, and 16.9%, respectively. Malnutrition-one of the most serious consequences of food insecurity-has significant health and economic implications.
Food security exists when all people, at all times, have physical and economic access to sufficient, safe, and nutritious food that meets their dietary needs and food preferences for an active and healthy life (Food and Agriculture Organization, 2001). This can be assessed at various levels-individual, household, regional, national, and global-and is influenced not only by food availability but also by income and purchasing power. Although India has adequate food availability at the national level, poverty and income disparity persist as major barriers to food security at the household level.
In line with global development frameworks, Sustainable Development Goals (SDGs) of the United Nations aims to “end hunger, achieve food security and improved nutrition, and promote sustainable agriculture” by 2030 (United Nations, 2015). Despite India’s large-scale agricultural output and numerous food security schemes, it continues to face difficulties in achieving this target. The FAO’s 2023 State of Food Security and Nutrition in the World report indicates that over 730 million people globally remain undernourished, with South Asia-and particularly India-contributing significantly to this burden (FAO, 2023). The Global Food Security Index (GFSI) places India 71st among 113 countries, ranking poorly in affordability (80th), quality and safety (74th), and natural resource resilience (40th), despite a relatively better score in availability (29th) (Economist Impact, 2021). These findings highlight the pressing need for region-specific evidence to inform and localize interventions for achieving SDGs.
In response, the Indian government has launched several initiatives such as the Eat Right India Movement, POSHAN Abhiyan, Food Fortification programmes, the National Food Security Act (2013), Integrated Child Development Services (ICDS), and the National Innovations in Climate Resilient Agriculture (NICRA). Nevertheless, food insecurity, malnutrition, and poverty continue to affect vulnerable populations. Socio-economic status has been consistently identified as a key determinant of household food insecurity, yet empirical evidence from Indian contexts remains limited. This underscores the need for localized studies to understand the nature and drivers of food insecurity. Taking all of this into account, the current study was designed to document the prevalence of food insecurity at the household level in Punjab, as well as the variables that contribute to its existence.

2. METHODOLOGY

2.1. [bookmark: _Hlk200219719]Locale of the study
The study was conducted in the state of Punjab, located in the north-western region of India. Punjab has an area of 50,362 km2 and is bordered by the Indian states of Himachal Pradesh, Haryana, Rajasthan and Jammu & Kashmir. Most of the area of Punjab lies in a highly fertile plain with extensive irrigation canal system in place. To cover the entire state of Punjab, three different agro-climatic regions, i.e., Central Plain region, South-Western region and Sub-Mountain Undulating region were selected for this study.

2.2. Sampling procedure and sample size
Multistage random sampling technique was used to select the sample for the study. In the first stage, three districts of Punjab namely Ludhiana, Bathinda and Nawanshahr (SBS Nagar) falling within each of the three agro-climatic regions (central plain, south-western and sub-mountain undulating respectively) were selected. In the second stage, 6 blocks (2 blocks from each selected district) were randomly chosen. In the final stage, 80 households from each block were selected for the study. Thus, a sample of 480 households spreading over 3 agro-climatic regions were selected for the study.

2.3. Construction of the survey instruments
To accomplish the objectives of the study, a structured interview schedule was developed, comprising questions on socio-economic and demographic characteristics, monthly expenditure (in INR) on food and non-food items, and the food consumption pattern assessed through a food frequency questionnaire. The newly developed sections of the tool were pre-tested on 10 households to assess clarity and relevance, and revisions were made accordingly. The standardized Household Food Security Module (USDA Core Module, 2012) was adopted without modification and was not included in the pre-test. Data from pre-test households were excluded from the final analysis.

2.4. Collection of data 

2.4.1 Demographic and socio-economic profile of families 
The data were collected from the families related to the religion (Hindu, Muslim, Sikh and Christian), caste (General, Other Backward and Scheduled Castes/Scheduled Tribes), food habits (vegetarian and non-vegetarian), family type (nuclear or joint), family size (which was divided into small (≤4) and large (>4) based on observed data), number of children, school going children, under five children, type of houses (kutcha and pucca), educational and occupational status of the head of the family, monthly expenditure on food and non-food items, family’s total income and subsidised food and benefits from other government scheme. The education and occupation information refer specifically to the female respondent interviewed for the study, and does not represent all female members of the household. Similarly, the term “male” is used to denote the head of the family, and his education and occupation were recorded to reflect the household’s overall socioeconomic status.
 Modified Kuppuswamy’s socio-economic status scale was used to determine the socio-economic class of the families (Saleem, 2019). In this scale scores provided against employment, educational status of the head of the family and total monthly income of family and were added up. Based on the total scores, socio economic class was classified.
Expenditure (in INR): Average monthly expenditure of the selected families on food items, non-food items and intoxicants (in INR) for different socioeconomic categories classified using the Kuppuswamy’s scale.

2.4.2 Food consumption
Food consumption pattern is defined as the variety or combination of different foods and beverage in a diet and the frequency with which they are habitually consumed. The intake of different food items by the selected families were assessed at different frequency i.e., daily (5), weekly (4), fortnightly (3), monthly (2), occasionally (1) and not consuming (0).

2.4.3 Household food security status of families
Household food insecurity of the selected families were measured by using US Department of Agriculture’s core Food Security Survey Module (USDA, 2012). It contains 18 questions covering characteristic incidents of food insecurity (quantity of food, quality of food, food anxiety, and coping mechanisms taken by the households to augment food supplies). The sum of insecurity-affirming responses produces a score ranging from 0 to 18, with higher numbers indicating higher food insecurity. The scores were used to determine the level of food insecurity, as categorized on a four-point scale given by USDA (2012) presented in Table 1. 

Table 1. Categorized level of food insecurity by using FSSM (Food Security Survey Module)

	S. No. 
	Level of food insecurity 
	Score

	1 
	food security 
	0–2

	2 
	food insecurity 
	3–18

	a 
	food insecurity without the experience of hunger 
	3–7

	b 
	food insecurity with medium experience of hunger 
	8–12

	c 
	food insecurity with serious experience of hunger 
	13–18



2.5. Statistical analysis of data 
[bookmark: _Hlk90368450]The collected data were calculated for mean, standard deviation, standard error, per cent adequacy by using Microsoft Excel, 2013. Software IBM SPSS Inc. (version 16.0.2007) was used for the statistical analysis. Chi square test was applied to find out the association between various variables and household food security status of families. Multiple regression analysis was done to study the combined effect of all the independent variables such as income, socio-economic status, food consumption, food expenditure on the household food security status. Correlation coefficient was also applied for different household variables.


3. [bookmark: _Hlk200220563]RESULTS

3.1. Socio-economic and demographic characteristics of the selected families 
The data of the study presented in Table 2. revealed that 44 per cent of the selected families belonged to schedule caste followed by 35 per cent from backward caste and 21 per cent from general caste. The data also showed that the selected families belonging to Hindu, Muslim and Sikh religion were 49, 11 and 41 per cent respectively. Majority of the selected families were non-vegetarian (59%) in Punjab. Majority of the selected families (80%) were nuclear and only 20 per cent were joint families. It was further observed that, most of the respondents (57 %) belonged to household with less than 5 members and maximum families (84%) had ≤ 2 children whereas the remaining families (16%) had 3-4 children in Punjab.
Most of the families (72%) had no children under 5 years of age. The data showed 96 per cent of the families in Punjab had ≤ 2 school going children and the remaining families had 3-4 school going children. Most of the families (55%) had their own houses while the remaining lived in the rented houses. Adding to this, majority of the families in Punjab (52%) lived in the pakka houses. The study further revealed that most of the families (55%) utilized and benefitted from the Public Distribution System (PDS).

3.1.1 Educational level of the respondents
[bookmark: _Hlk89892988]Educational status of the respondents showed that 38 per cent females and 15 per cent males were illiterate in the selected families of Punjab. Out of the remaining families, 27 per cent of the females and 13 per cent males were educated only upto primary school. The study further revealed that 22 per cent females and 24 per cent males studied upto senior secondary, and 7 per cent females and 27 per cent males were educated upto high school. A very few respondents were found to have studied above high school, with only 5 per cent females and 15 per cent males educated upto intermediate and only 1 per cent females and 6 per cent males were graduated. This study revealed that most of the respondents were educated only upto high school and very few had the chance to pursue education above the higher secondary.

3.1.2 Occupational status of the respondents
[bookmark: _Hlk89893064]The data showed that 50 per cent of the female respondents and 98 per cent of the male respondents were employed in Punjab. Further segregating the type of employment, it was found that approximately 23 per cent of the male respondents were elementary workers, 24 per cent being machine operators and 27 per cent craft workers. The remaining male respondents were either skilled agricultural workers (10%), skilled shop workers (9%), clerk (4%) or semi-professionals (2%). This study further indicated that labour was the most pursued occupation of the males.

3.1.3 Monthly income of the family
The study revealed that majority of the selected families (47%) in Punjab had an income between Rs. 3,908 to 11,707 per month followed by 23 per cent between Rs. 11,708 to 19,515 per month and 20 per cent between Rs. 19,516 to 29,199 per month. A very few families had a monthly income over Rs. 29,199 (4 %) and only 6 per cent earned below Rs. 3,908 per month.

Table 2. Socio-economic and demographic characteristics of families in Punjab

	Parameters
	Punjab (n=480)

	Religion
	

	Hindu 
	234 (49)

	Muslim
	51 (11)

	Sikh
	195 (41)

	Caste
	

	General 
	100 (21)

	Backward Class
	168 (35)

	Schedule caste
	212 (44)

	Food habits
	

	Vegetarian
	199 (41)

	Non-vegetarian
	281 (59)

	Family Type
	

	Nuclear
	386(80)

	Joint
	94(20)

	Total Family Member
	

	≤ 4
	273(57)

	> 4
	207(43)

	Number of Children
	

	1 to 2
	405 (84)

	3to 4
	75 (16)

	School Going Children
	

	1 to 2
	463 (96)

	3to 4
	17 (4)

	Under 5 years Children
	135 (28)

	House
	

	Rented
	216(45)

	Owned
	264(55)

	Type of House
	

	Kaccha 
	230(48)

	Pakka
	250(52)

	Public Distribution system (PDS)
	266(55)

	Educational status of females
	

	UG/PG
	4(1)

	Intermediate
	25(5)

	High school
	33(7)

	Middle school
	106(22)

	Primary school
	129(27)

	Illiterate
	183(38)

	Occupation of females
	

	Employed
	240(50)

	Unemployed
	240(50)

	Educational status of males #
	

	Graduate 
	28(6)

	Intermediate or Diploma
	73(15)

	High School
	131(27)

	Middle School 
	114(24)

	Primary school
	61(13)

	Illiterate
	73(15)

	Occupation of males #
	

	Unemployed
	8(2)

	Elementary occupation
	110(23)

	Machine operators
	116(24)

	Craft workers
	129(27)

	Skilled agricultural workers
	49(10)

	Skilled & shop workers
	41(9)

	Clerk
	17(4)

	Semi professional
	10(2)

	Monthly Income of Family in (Rs.)#
	

	39,033 to 78,062 
	1

	29,200 to 39,032
	17(4)

	19,516 to 29,199
	98(20)

	11,708 to 19,515
	112(23)

	3,908 to 11,707
	225(47)

	<=3907
	27(6)


#Modified Kuppuswamy’s socioeconomic status scale (2019)
Data in parenthesis expressed as percentage 
3.2. Socio-economic profile
[bookmark: _Hlk89893265]Socio-economic class of the families was determined by using the modified Kuppuswamy’s socioeconomic status scale (Saleem, 2019). Three parameters (occupational and educational status of the head of family and monthly income of the family) were used to assess the socio-economic status. Based on the assessment done (Table 3), it was found that majority of the families (61%) in Punjab belonged to the upper lower class followed by the lower middle class (28%) and upper middle class (7%). A very few families belonged to the lower class (4%) and none of the families were in the upper class.

Table 3. Socio-economic class of the families in Punjab

	Socio-Economic Class #
	Punjab (n=480)

	Upper Middle (II)
	33 (7)

	Lower Middle (III)
	136 (28)

	Upper Lower (IV)
	294 (61)

	Lower (V)
	17 (4)


#Modified Kuppuswamy’s socioeconomic status scale (2019)
Data in parenthesis expressed as percentage
3.3. Expenditure on food items, non-food items and intoxicants
Average monthly expenditure and the portion of their monthly income spent on food items, non-food items and intoxicants on the basis of socio-economic class is presented in Table 4.
Upper middle class: Families in upper middle class spent major portion of their income on non-food items (36%) followed by food items (30%) and 5 per cent on intoxicants.
Lower middle class: Families belonging to the lower middle also spent more on non-food items (37%) than food items (34%). 
Upper lower class: Families in upper lower class expend major portion of their income on food items (44%) as compared to non-food items (34%) in Punjab.
Lower class: It was observed that families belonging to lower class spent higher portion of their income on food items than non-food items and intoxicants. Around 60 per cent of the income of families in lower class was spent on the food items.
[bookmark: _Hlk89893385]The findings of this study revealed that upper middle-class families spent less portion of their income on food items than lower class families even when the absolute spend was more. It was also observed that approximately 4-6 per cent of the monthly income was spent on intoxicants in all the regions of Punjab surveyed across all the socio-economic groups. This study revealed that consumption pattern was directly linked with the household income and an increase in the household income enabled the families to buy more diverse food items as well as non-food items. 

Table 4. Monthly expenditure of selected families on food Items, non-food items and intoxicants on the basis of socio-economic class in Punjab

	Socio-Economic Class
	 Expenses (Rs)
	Punjab (n=480)

	Upper Middle
 
 
	Food 
	8249.20±314.41 (30)

	
	Non-Food 
	9822.90±441.60 (36)

	
	Intoxicants 
	1444.20±205.96 (5)

	Lower Middle
	Food 
	6545.90±164.07 (34)

	
	Non-Food 
	7073.10±284.53 (37)

	
	Intoxicants 
	807.53±51.85 (4)

	Upper Lower
	Food 
	4150.50±80.84 (44)

	
	Non-Food 
	3235.40±153.44 (34)

	
	Intoxicants 
	531.71±21.81 (6)

	Lower
	Food 
	2168.20±100.40 (60)

	
	Non-Food 
	672.71±84.11 (19)

	
	Intoxicants 
	198±22.58 (5)


Values are expressed as mean ± standard deviation  
Data in parenthesis expressed as percentage of monthly income
3.4. Food Consumption
Food consumption pattern was observed by using food frequency questionnaire and the study showed (Table 5) that wheat and rice was consumed on a daily basis while maize was consumed either occasionally (36%) or monthly (31%) in most of the selected households in Punjab. Consumption of pulses was not observed on a daily basis. Green gram was consumed most frequently in Punjab, with 35 per cent of the households consuming it on a weekly basis whereas, rajma was consumed least with 31 per cent of the families consuming it occasionally. Milk was consumed daily in all the selected families of Punjab, especially for tea. Curd, buttermilk, and paneer were consumed less frequently-mostly on a weekly to fortnightly basis-reflecting moderate intake and possibly influenced by affordability and dietary preferences. Oils like mustard and vegetable oil were consumed daily but the intake of ghee was less in all the selected families. Ghee was used only for particular recipes and in special occasion. Roots and tubers like onion and potato were consumed daily whereas other vegetables and green leafy vegetables were consumed 3-4 times a week. It was also observed that seasonal vegetables were consumed as per the availability. Banana and Guava were the most preferable fruits consumed by most of the selected families in Punjab. However, overall fruit consumption was found to be low (weekly or on a fortnightly basis). Seasonal fruits were also consumed by all the families in Punjab based on the availability. Consumption of non-veg was found to be low and occasionally. Fish consumption was found to be low as compared to the other livestock. Eggs was also consumed in a month or fortnightly. 



The study showed that sugar was consumed on a daily basis whereas jaggery was consumed in a week or fortnightly. Tea was consumed on a daily basis in Punjab. Frequency of alcohol consumption was observed on a monthly or occasionally basis. The results of this study showed that the food items such as staples food (wheat and rice), milk, sugar, oil and condiments were consumed on a daily basis in Punjab, whereas the consumption of fruits, meat and fish was low and less frequent.



Table 5. Average consumption of foods items of selected families in different regions of Punjab 

	Food Items
	Daily
	Weekly
	Fortnightly
	Monthly
	Occasionally
	Not Consuming

	Cereals
	
	
	
	
	
	

	Wheat 
	480 (100)
	-
	-
	-
	-
	-

	Rice 
	480 (100)
	-
	-
	-
	-
	-

	Maize 
	-
	65 (13.54)
	45 (9.38)
	147 (30.63)
	172 (35.83)
	51 (10.63)

	Pulses
	
	
	
	
	
	

	Green gram 
	-
	168 (35)
	196 (40.83)
	116 (24.17)
	-
	-

	Black gram 
	-
	108 (22.5)
	140 (29.17)
	141 (29.38)
	91 (18.96)
	-

	Bengal gram 
	-
	17 (3.54)
	117 (24.38)
	249 (51.88)
	97 (20.21)
	-

	Lentil 
	-
	63 (13.13)
	126 (26.25)
	156 (32.5)
	135 (28.13)
	-

	Chik pea
	-
	97 (20.21)
	147 (30.63)
	194 (40.42)
	42 (8.75)
	-

	Rajma 
	-
	43 (8.96)
	113 (23.54)
	176 (36.67)
	148 (30.83)
	-

	Milk and Milk products
	
	
	
	
	
	

	Curd 
	75 (15.63)
	167 (34.79)
	166 (34.58)
	62 (12.92)
	10 (2.08)
	

	Butter milk
	40 (8.33)
	96 (20)
	117 (24.38)
	146 (30.42)
	81 (16.88)
	

	Milk 
	480 (100)
	-
	-
	-
	-
	-

	Paneer 
	-
	130 (27.08)
	151 (31.46)
	123 (25.63)
	76 (15.83)
	-

	Fats and Oils
	
	
	
	
	
	

	Ghee 
	75 (15.63)
	83 (17.29)
	152 (31.67)
	106 (22.08)
	64 (13.33)
	-

	Oil 
	480 (100)
	-
	-
	-
	-
	-

	Green leafy vegetables
	71 (14.79)
	156 (32.5)
	171 (35.63)
	39 (8.13)
	43 (8.96)
	-

	Roots and Tubers
	375 (78.13)
	56 (11.67)
	49 (10.21)
	-
	-
	-

	Other vegetables
	123 (25.63)
	172 (35.83)
	128 (26.67)
	57 (11.88)
	-
	-

	Fruits
	
	
	
	
	
	

	Banana 
	-
	162 (33.75)
	175 (36.46)
	125 (26.04)
	18 (3.75)
	-

	Guava 
	82 (17.08)
	105 (21.88)
	168 (35)
	90 (18.75)
	35 (7.29)
	-

	Apples 
	-
	45 (9.38)
	119 (24.79)
	157 (32.71)
	159 (33.13)
	-

	Oranges 
	38 (7.92)
	94 (19.58)
	146 (30.42)
	106 (22.08)
	96 (20)
	-

	Others 
	7 (1.46)
	182 (37.92)
	117 (24.38)
	111 (23.13)
	63 (13.13)
	-

	Non-Veg
	
	
	
	
	
	

	Chicken 
	-
	63 (13.13)
	103 (21.46)
	97 (20.21)
	17 (3.54)
	200 (41.67)

	Mutton 
	-
	58 (12.08)
	91 (18.96)
	103 (21.46)
	24 (5)
	204 (42.5)

	Fish 
	-
	0 (0)
	72 (15)
	76 (15.83)
	114 (23.75)
	218 (45.42)

	Eggs
	-
	112 (23.33)
	98 (20.42)
	69 (14.38)
	1 (0.21)
	200 (41.67)

	Sugars
	
	
	
	
	
	

	Jaggery 
	48 (10)
	170 (35.42)
	155 (32.29)
	62 (12.92)
	45 (9.38)
	-

	Sugar 
	480 (100)
	-
	-
	-
	-
	-

	Alcohol 
	-
	65 (13.54)
	59 (12.29)
	129 (26.88)
	146 (30.42)
	81 (16.88)

	Beverages
	
	
	
	
	
	

	Tea 
	480 (100)
	-
	-
	-
	-
	-

	Coffee 
	-
	7 (1.46)
	81 (16.88)
	123 (25.63)
	158 (32.92)
	111 (23.13)


Data in parenthesis expressed as percentage




3.5. Household food security status

3.5.1 Distribution of the selected families on the basis of affirmative responses for the eighteen (18) household food security statements
[bookmark: _Hlk89893870]The per cent distribution of the families based on the affirmative responses for different statements of USDA food security core module is presented in Table 6. The statements were divided into two stages: adult stage and child stage (<18 years of age). In the adult stage, 80 per cent of the selected families were worried that the food would run out, 75 per cent felt that they couldn’t afford the balanced meals, 78 per cent believed that they had to cut the size of the meals or skip meals and 77 per cent felt that they had to eat less than their appetite. Less than 30 per cent adults lost their weight (especially mothers) due to non-availability of food and remained without food for the whole day. Almost 40 per cent adults in the household did not eat food even when hungry. 

Table 6. Distribution of the selected families in Punjab on the basis of affirmative responses for the eighteen (18) household food security statements (n=480)

	S.No.
	Statements*
	Punjab

	AD 1
	You were worried that food would run out.
	384 (80)

	AD 2
	Food bought did not last.
	313 (65)

	AD 3
	Could not afford balanced meals.
	360 (75)

	AD 4
	Cut the size of meals or skip meals.
	376 (78)

	
	If yes to statement 4, how often did this happen?
	211 (44)

	AD 5
	You ate less than the appetite.
	371 (77)

	AD 6
	You did not eat when hungry.
	189 (39)

	AD 7
	You lost weight due to no food.
	123 (26)

	AD 8
	You did not eat whole day.
	138 (29)

	
	If yes to statement 8, how often did this happen?
	139 (29)

	CH 1
	You relied on low-cost food to feed your children.
	322 (67)

	CH 2
	You could not feed your children a balanced meal.
	300 (63)

	CH 3
	Your children were not eating enough.
	202 (42)

	CH 4
	You cut the size of children’s meal.
	115 (24)

	CH 5
	Your children did not eat when hungry.
	0 (0)

	CH 6
	Your children did not eat for the whole day.
	0 (0)

	CH 7
	Your children skipped a meal.
	119 (25)

	
	If yes to statement 7, how often did this happen?
	17 (4)


Data in parenthesis expressed as percentage (Based on affirmative responses)
*18-items US Department of Agriculture’s core Food security Module (2012)
Data regarding the per cent distribution of the selected families based on statements (child stage) revealed that approximately 60 per cent children were not consuming balanced meal and relied on low-cost foods. There was not enough food for children in 42 per cent of the families. One fourth of the families had to cut the size of the meal for their children or skip their meals, however, only 4 per cent skipped the meal only once or twice in a month. It was also observed that no child had to skip the meal when hungry or did not eat for the whole day.
3.5.2 Household food security among selected families 
Table 7. revealed that most of the selected families (77%) were food insecure in Punjab as compared to food secure families which were only 23 per cent. Food insecure families were again classified as food insecure without, medium and severe experience of hunger. 24 per cent of the selected families were food insecure without experience of hunger and severe experience of hunger whereas 29 per cent were food insecure with medium experience of hunger in Punjab.

Table 7. Household food insecurity among families in Punjab

	Category* 
	Punjab (n=480)

	Food Security 
	110 (23)

	Food Insecurity 
	370 (77)

	Food Insecurity without the experience of hunger 
	114 (24)

	Food Insecurity with medium experience of hunger
	142 (29)

	Food Insecurity with severe experience of hunger
	114 (24)


Values in parenthesis expressed as percentage
*18-items US Department of Agriculture’s core Food security Module (2012)
3.6. Relationship between different explanatory variables and their association with household food security status of families in Punjab: Statistical analysis

3.6.1 Association between family size and their household food security status
Association of family type and size with household food security status of families is presented in the Table 8. Families were classified as small (≤ 4 family members) and large (> 4 family members) based on the number of family members. The data recorded in this study revealed that small families (82%) were more food insecure as compared to the large families (70%). Food insecurity with experience of severe hunger (FISSH) was observed to be more in smaller families (34%) than larger families (26%). A significant association (P<0.01) was observed between the family size and the household food security status. The results in this study revealed that food security was more prevalent in the larger families as compared to smaller families and an increase in the family size impacted the household food security status positively. A significant association (P<0.01) was also observed between the family type and the household food security status where joint families were more food secure as compared to the nuclear families. Food insecurity among the nuclear families in Punjab was observed to be 79 per cent as compared to 69 per cent for the joint families. Food insecurity with severe experience of hunger in Punjab for the nuclear and joint families was found to be 27 and 11 per cent respectively (more in nuclear families compared to the joint families).

Table 8. Association of family type and size with their household food security and insecurity level in Punjab

	Food Security status
	Family Type
	Family Size

	
	Nuclear
(n1=386)
	Joint
(n2=94)
	Small
(n1=273)
	Large
(n2=207)

	Food Security
	81 (20.98)
	29 (30.85)
	48(18)
	62(30)

	Food Insecurity
	305 (79.02)
	65 (69.15)
	225(82)
	145(70)

	Food Insecurity without the experience of hunger
	95 (24.61)
	19 (20.21)
	65(29)
	49(34)

	Food Insecurity with medium experience of hunger
	106 (27.46)
	36 (38.3)
	83(37)
	59(41)

	Food Insecurity with severe experience of hunger
	104 (26.94)
	10 (10.64)
	77(34)
	37(26)

	Chi square value
	15.289* (P<.002)
	13.295* (P<.004)


*Significant at 1% level
Data in parenthesis expressed as percentage
Family size: Small (≤4); Large (>4)
3.6.2 Different explanatory household variables and household food security level
[bookmark: _Hlk89894239][bookmark: _Hlk89894311]Multiple regression analysis was done to identify the impact of different explanatory variables on the household food security status of the selected families in Punjab. The results, as shown in Table 9. revealed that a significant (P<0.01) impact of socio-economic class, food consumption, income and food expenditure was observed on the household food security status. The coefficient of multiple determination (R2) showed that a 60 per cent (0.606) impact was observed on the household food security by the explanatory variables. Direct association has been observed between the income and food security status of the families. Income can be seen as the primary driver which impacts other household variables such as food consumption and food expenditure directly as well as socioeconomic status of the families. An increase in the income improves the purchasing power of the family, thus increasing accessibility to the variety of food items, which in turn increases food expenditure and food consumption. An increase in food consumption and food expenditure has a positive impact on the food security status of the families. An increase in the socioeconomic status was perceived to have a positive impact on the household food security status and vice versa.
 
Table 9. Equation of multiple regression analysis: step-wise contribution of different explanatory household variables to the household food security status in Punjab

	 
	 Variables 
	B
	p value
	R2

	 
	Constant
	2.737
	0.000
	0.606*

	X1
	Socio-economic class
	0.639
	0.000
	

	X2
	Food consumption
	0.016
	0.000
	

	X3
	Income
	9780
	0.000
	

	X4
	Food expenditure
	0
	0.001
	


*Significant at 1% level
3.6.3 Correlation between different explanatory household variables
Different household variables (income, socio-economic class, food expenditure, food consumption and food security status) were examined and the correlation between them was studied, which is represented in the Table 10. The result showed a positive and significant correlation (significant at 1% level) between all the variables.

Table 10.	Correlation between different explanatory household variables of selected families in Punjab

	Socio-economic/ demographic variables
	Income
	Socio-economic class
	Food expenditure
	Food consumption
	Food security status

	Income
	-
	
	
	
	

	Socio-economic class
	0.738*
	-
	
	
	

	Food expenditure
	0.873*
	0.681*
	-
	
	

	Food consumption
	0.498*
	0.569*
	0.493*
	-
	

	Food security status
	0.764*
	0.489*
	0.709*
	0.353*
	-


*Significant at 1% level



4. DISCUSSION

Food is a basic necessity which is essential for sustenance. Food security subsists, when all people, at all times have equal access (physical and economical) to sufficient, safe, nutritious and healthy food which would meet their daily dietary needs and food choices to live an active and healthy life. The present study assesses the household food security status in Punjab and it was observed that most of the selected families (77%) were food insecure. The findings of this study were closely related to the study covered by Chinnakali et al., (2014) which showed that approximately three-fourth of the families were food insecure. This study, however, contradicts with the findings of Joshi et al., (2019) and Rautela et al., (2020) where majority of the subjects were found to be food secure in Delhi and Chennai. 
Recent evidence suggests that this high prevalence of food insecurity in Punjab is mirrored in urban health settings-43.9% of expectant mothers in a 2024 study in public sector hospitals in Punjab experienced food insecurity, with clear negative effects on maternal quality of life (Arora et al., 2024).  The findings of the present study contradict the results reported by Ihabi et al., (2013) which showed a decrease in the household food security status with the increase in the family size (increase in 1 member in the family was associated with 77% increase in the odds of that family being food insecure). An increase in the family size reduces the adverse consequences of food insecurity if other household members are able to contribute to the total household income (Oluwatayo, 2009). Khalid et al., (2012) also observed that joint family systems were positively impacting the rural household food security in Punjab, Pakistan. Similar observation was also made by Khalid et al., (2010) that households with joint family system were 5.287 times more likely to be food secure as compared to the households with nuclear family system in Faisalabad of Pakistan. The probability of household’s food security increased with the increase in the income (a rise of Rs 100 in the household income increased it by 0.03) as per the research done by Sidhu et al., (2008) which aligns with the results of this study. The data of the present study also revealed that majority of the households (80%) were nuclear in nature which aligned with the research carried out by Mehta et al., (2013).
An increase in food consumption and food expenditure has a positive impact on the food security status of the families, same had been noted in the research conducted by Isanka et al., (2007). A significant association at 95 per cent level between socioeconomic status and household food security had been observed in the study done in the rural Puducherry by Nagappa et al., (2020) which was similar to the findings of this study. An increase in the socioeconomic status was perceived to have a positive impact on the household food security status and vice versa. 
This is further supported by Walia and Sidhu (2023), who found that as income increased, Punjabi households spent proportionally less on cereals and more on diverse, nutritious foods such as dairy, fruits, and eggs-indicating improved food security and dietary diversity. Similarly, Sikarwar and Gogia (2024) observed that socioeconomic group, land ownership, and household income were significantly associated with food security in Uttar Pradesh, while larger household sizes and low income were strong negative predictors. These findings affirm that the income-consumption-security link observed in the present study is consistent with broader, regional research.
The findings of this study can be closely related to Engel’s law which states that an increase in the income of the family is directly related to the increase in the total amount of food expenditure, even though proportion of income which is spent on food decreases (Corporatefinanceinstitute.com, 2021). A positive and significant association was observed in the research conducted by Minchin, (2021) between food security and other household variables such as food consumption, food expenditure and income, similar to the results of the present study. Similar to the findings of Mehta et al., (2013) and Mukherjee and Chaturvedi, (2017), the present study revealed that most of the families in Punjab were non-vegetarians (59%). This study also observed that majority of the families in rural Punjab were Hindu (49%) as most of the families were migrated from Uttar Pradesh and Bihar which contradicts the findings of Kaur et al., (2017) which stated that majority of the families were Sikh followed by Hindus in Punjab. It was further observed that, most of the respondents (57 %) belonged to household with less than 5 members which was also presented in the study carried out by Mukherjee and Chaturvedi, (2017). Around 52 per cent of the respondents interviewed in the current study lived in pucca houses which was also observed by Rana et al., (2020) which showed majority of the families in Ludhiana (Punjab) lived in pucca houses.
Educational status of the respondents examined in the current study revealed that most of the respondents were educated only upto high school and very few had the chance to pursue education above the higher secondary which was also reported in the study carried out by Kaur et al., (2017). This study further indicated that labour was the most pursued occupation of the male respondents and females were mostly housewives which was similar to the findings of the research conducted by Kaur et al., (2017).
Socio-economic class of the families determined by using the modified Kuppuswamy’s socioeconomic status scale (Saleem, 2019) revealed that majority of the families (61%) in Punjab belonged to the upper lower class and most of them (47%) had a monthly income between Rs. 3,908 to 11,707. Similar observations were also made by Kaur et al., (2017) which showed majority of the respondents were from low socio-economic status households which earned less that Rs. 10,000 per month. The findings of this study were also consistent with research carried out by Mehta et al., (2013).
This study revealed that consumption pattern was directly linked with the household income and an increase in the household income enabled the families to buy more diverse food items as well as non-food items. Similar findings have also been reported by Sibhatu and Qaim, (2018) and Sidhu et al., (2008). The results of this study presented that the food items such as staples, milk, sugar, oil and condiments were consumed on a daily basis in all the regions of Punjab, whereas the consumption of fruits, meat and fish was low and less frequent. Same inference was also published by the study conducted by Singh and Aggarwal, (2020) and Mahapatra et al., (2021). Consumption pattern of food items was largely dependent on the income of the families and an increase in income influenced the diet diversity.
The findings of this study were similar to the study carried out by Nagappa et al., (2020), which showed only 4 per cent of children had to skip meal or eat less due to lack food. Gulliford et al., (2006) also stated a similar observation with regards to the children in the household skipping meal or eating less due to insufficient food, however, it also showed a significant lower number of families who were worried or felt food insecure in contrast to the results of this study.
5. CONCLUSION

The study reveals a high prevalence of household food insecurity (77%) in Punjab, with most affected families belonging to the upper-lower socio-economic class. Significant associations were found between food insecurity and variables such as family type, family size, income, food expenditure, and consumption patterns. Smaller and nuclear families were more vulnerable, whereas larger and joint families showed relatively better food security. The findings emphasize the critical role of income and socio-economic status in shaping food security outcomes, underscoring the urgent need for targeted, long-term policy interventions to address food insecurity among vulnerable populations in Punjab.
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