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Abstract 
Past studies have proved that various factors affect household food security. 
This paper presents whether social groups, family size and landholding sizes 
are related to food security of the households. Consumption of food groups as 
per household recommended requirement is considered as food security in 
this paper. Subsample of 315 households from 39 villages of Mathapada Gram 
Panchayat and 8 villages from Doraguda Gram Panchayat in Boipariguda 
block in Koraput district of Odisha state, India were taken for the study. Re-
sults of the study show that social group and family size have significant effect 
on the gap between consumption and household food groups and nutrients 
requirement, while landholding did not show any effect. Intervention studies 
and knowledge on consumption of own production and marketing of excess 
produce should be emphasized. Government entitlements should focus on 
decreasing the gap between the consumption and household requirement by 
increasing the accessibility to foods and making the rural households food 
secure. 
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1. Introduction 

Food security is defined as “a situation that exists when all people, at all times, 
have physical, social and economic access to sufficient, safe and nutritious food 
that meets their dietary needs and food preferences for an active and healthy 
life” (FAO, 2003). This definition consists of four central parts: availability, sta-
bility, accessibility and utilization. A food system is said to be vulnerable when 
one or more of the four components of food security are uncertain and insecure 
(FAO, 2008). Household food security is the application of this concept to the 
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family level, with individuals within households as the focus of concern (FAO, 
2003).  

There are many factors that affect the household food security and past re-
searches have used family size, gender and age of household head; size of the 
land holding, nature of the ownership of the assets, off farm/non-farm income 
sources, consumption pattern, food and input prices; and access to markets, 
availability of marketing infrastructures and roads, extension services, etc. Ab-
dullah et al. (2019) conducted a binary logistics regression technique to deter-
mine the factors that influence household food insecurity and reported that age, 
gender, education, remittances, unemployment, inflation, assets, and disease are 
important factors and gender played a dominant role. Nkomoki et al. (2019) 
conducted two ordered probit models with food consumption score (FCS) and 
the household hunger scale (HHS) and revealed that higher education levels of 
household head, increasing livestock income, secure land tenure, increasing land 
size, and group membership increase the probability of household food and nu-
trition security. Another study conducted in Nepal by Joshi & Joshi (2016) 
showed that size of the land holding, nearness to the market, male headed 
household, households members with agriculture and allied occupation and the 
educational level of household head were positive and significant variables while 
household size was negative and significant variable to food security. Multiva-
riate binary logistic regression model conducted by Sarkar & Shekhar (2017) 
showed that education of head of the household, social groups, source of in-
come, Monthly per Capita Expenditure (MPCE) status and availability of lives-
tock were significantly associated with the household food security. Ahmed et al. 
(2017) conducted logistic regression and showed that family size, monthly in-
come, food prices, health expenses and debt are main factors influencing the 
food security status of rural households. Sani & Kemaw (2019) revealed that age 
of the household head, family size, off-farm and non-farm income positively af-
fected extent of households food insecurity; whereas access to irrigation, farm 
income, distance to market and access to credit negatively affected the extent of 
households’ food insecurity. Regression analysis results of another study (Sek-
hampu, 2013) showed that total household income, household size, employment 
and marital status of the household head, employment status of the spouse as 
important determinants of food security. A study by (De Cock et al., 2013) in-
vestigated the determinants of food security in rural South Africa, and the mul-
tivariate regression analyses showed that household size was a major determi-
nant of household food security, and a smaller household size was less likely to 
be food-insecure. 

Social factors such as castes and sub castes play an important role in rural 
areas as incidence of malnutrition is high among scheduled castes and scheduled 
tribes and are considered in limited number of studies. In the present paper, 
food consumption was used as an indicator of food security and the three fac-
tors, viz, social, family size and landholding size were used in the present paper 
to study whether these factors actually affect the household food security in rural 
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villages of Koraput district, Odisha.  
This study was conducted as a part of the project “Strengthening Livelihoods 

and Enhancing Food and Nutrition Security of Small and Marginal Farmers in 
Koraput District of Odisha through a Farming System Model” funded by De-
partment of Agriculture and Farmer’s Empowerment, Govt. of Odisha under 
Rashtriya Krishi Vikas Yojana (RKVY). The project intervention includes pro-
motion of nutrient dense foods like millets, pulses, fruits and vegetables, poultry 
and fishery to improve the livelihood and health of small and marginal farmers.  

2. Methodology 
2.1. Study Location 

Thirty nine villages of Mathapada Gram Panchayat and eight villages from Do-
raguda Gram Panchayat in Boipariguda block were taken for the study. A house 
listing survey was undertaken to understand the socio-demographic profile of 
the study villages. Totally, there are 1575 households in the selected 47 villages 
with a population of 6795 (3360 males and 3435 females). Majority are sche-
duled tribes (74%) and lived in semi pucca house (54%). About 53% of the head 
of the households are farmers; 22% are agriculture labours and 20% are engaged 
in non-agriculture wage labour. The total operational land is 1528 hectares and 
since Koraput is a hilly region, different land pattern is observed: 54% of the to-
tal lands are under upland, 30% under lowland and 16% under medium land. 
About 42% of the households have marginal land (<1 ha) followed by small land 
(1 to 2 ha) (24%); semi medium land (2 to 4 ha) (11%); medium land (4 to 10 
ha) (3%); 21% of the households are landless.  

2.2. Sampling  

Subsample of 315 households (20% of total households) was selected by random 
sampling method using SPSS statistical software (version 20). A survey was 
conducted using structured questionnaires for the subsample households during 
March-April 2019, in order to understand the agriculture pattern, home garden, 
fishery, livestock and household food consumption pattern and nutrition know-
ledge. It was ensured that the distribution of socio-economic variables and land 
class remained similar between the subsample households and total population. 

2.3. Survey 
2.3.1. Agriculture, Home Garden, Fishery and Poultry 
Details on crops cultivated in upland, medium land and lowland in Kharif sea-
son for the period of June to November 2018 and rabi season for the period of 
December 2017 to May 2018, total operational land, crops grown, home garden 
details on vegetables and fruits grown last year were collected. Apart from these 
existing status of pisiciculture and backyard poultry were also collected. 

2.3.2. Food Consumption 
Quantity of food items consumed by household during the month of February 
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2019 and their sources were collected using a structured schedule. The informa-
tion was collected from the women of the household or from the person respon-
sible for cooking. Food groups categorised and nutrients were calculated based 
on the Indian Food Composition Tables published by the Indian Council for 
Medical Research (ICMR, 2017). The gap in the food group intake and nutrient 
intake was calculated by finding the difference between the amount of foods or 
nutrient required for the family based on the RDI and RDA (recommended die-
tary intake and recommended dietary allowance) and actual consumption. 

2.4. Statistical Analysis 

ANOVA and linear regression was used to assess the effect of social parameters, 
family size and land size on the food consumption. STATA and SPSS are the sta-
tistical packages that were used for the analysis. 

3. Results and Discussion 

Majority of the population in the sample households were schedules tribes (74%) 
followed by schedules caste (13%), other backward classes (12%) and only 1% 
belonging to general category. The house types were semi pucca houses (56%) 
and kutcha houses (33%). Family size in 60% of the households was 4 to 6 
members, 1 to 3 members in 31% of households and more than or equal 7 
members in 9% of households. Drinking water was sourced from tube well or 
bore well by 85% of the households; only 10% and 4% of the household sourced 
tap water and open well or dug well, respectively and 1% household sourced 
drinking water from surface water. Toilet facility was available in 70% of the 
household but not used due to unavailability of water. Eighty percent of the 
households had home garden in their backyard area; 81% of the households had 
poultry and a few households (8%) had pond. Most of the households (48%) had 
less than 1 hectare of land, 31% of households had 1 to 2 hectares of land and 
11% of the households were landless. Table 1 shows the socio-demographic pro-
file of the sample households. 

Based on the altitude, the study location has 3 types of the land, low land, me-
dium land and upland. During Kharif season (reported for June to November 
2018) paddy was cultivated majorly in low land and medium land. Few house-
holds cultivate finger millet and little millet in medium land. Millets were culti-
vated in upland and few households also cultivated short duration paddy and 
horse gram in upland. During rabi season (December 2017 to May 2018) season, 
few households cultivated paddy in low land wherever irrigation facility is avail-
able.  

Different types of vegetables were cultivated in the home garden for an aver-
age of 5 months in 2018. About 30% of households cultivated average 4 vegeta-
bles in home garden; 3 vegetables by 22% of households; 2 vegetables by 14% of 
households; 5 vegetables by 12% of households; 1 vegetable by 8% of households 
and 6 vegetables by 7% of households. Broad beans, maize, pumpkin, cow pea,  
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Table 1. Socio economic characteristics of the study population. 

Characteristics 
No. of 

households 
Percentage of 
households 

Characteristics 
No. of 

households 
Percentage of 
households 

Total households 315 
 

Occupation of head of household 

Social groups Farmer 151 47.9 

SC 40 12.7 Agriculture Worker 62 19.7 

ST 233 74.0 Non Agriculture labour 67 21.3 

OBC 37 11.8 Business 18 5.7 

General 5 1.6 Salaried worker 5 1.6 

Family Size Pension 5 1.6 

1 to 3 98 31.1 Not in labour force 7 2.2 

4 to 6 188 59.7 Toilet facility 

≥7 29 9.2 Yes 222 70.5 

House Type No 93 29.5 

Kutcha 103 32.7 Household having home garden 

Semi pucca 177 56.2 Yes 251 79.7 

Pucca 35 11.1 No 64 20.3 

Source of drinking water Household having pond 

Open well/dug well 13 4.1 Yes 26 8.2 

Surface water 4 1.3 No 289 91.7 

Tap water supply 31 9.8 Household having poultry 

Tube well/bore well 267 84.8 Yes 254 80.6 

Education of head of household No 61 19.4 

Illiterate 234 74.3 Land class 

Primary (up to class 5) 39 12.4 Landless 34 10.8 

Middle school (6 - 8 class) 18 5.7 Marginal (below 1.00 ha) 152 48.2 

Secondary (9 and 10 class) 20 6.3 Small (1.00 - 2.00 ha) 97 30.8 

Graduate and above 4 1.3 Semi-medium (2.00 - 4.00 ha) 24 7.6 

 
Medium (4.00 - 10.00 ha) 8 2.5 

 
brinjal, tomato, beans, papaya, bitter gourd, ladies finger, ridge gourd, drums-
tick, tapioca, turmeric, French beans, amaranthus, sweet potato, cluster beans, 
spine gourd, cabbage, cucumber, snake gourd, cauliflower, yam, ivy gourd, bot-
tle gourd, field beans, colocasia, onion, radish and green chillies and fruits like 
guava, mango and banana were grown in home garden. 

All the households consumed cereals and millets, vegetables and fats and oil 
daily. Rice and finger millet are the major cereals and millets consumed. The 
quantity of rice consumed was more than the recommended level (462 g against 
375 g RDI). Consumption of other vegetables was good and met the RDI as they 
were available from home garden. All the other food groups were consumed 
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lesser than the recommended level. Although sugars were not consumed by all 
households, consumption was equal to the recommended level. Table 2 shows 
the consumption of foods according to food groups (g/CU/day). 

The household requirement of cereals and millets, pulses, other vegetables, 
roots and tubers and fruits was met as per the recommended allowances in the 
general category which is considered as the most advantaged group in a com-
munity. Food requirement of OBC category households, which was second in 
order of social groups met the household requirement of cereals and millets and 
roots and tubers while all other food groups did not meet the household re-
quirement. Figure 1 shows the gap in average consumption of different food 
groups/household/day compared with the household requirement based on 
recommended dietary intake based on social groups. 

Except cereals and millets, all the foods groups were consumed lesser than the 
household requirement in socially disadvantaged groups viz., Scheduled Castes 
(SCs), the Scheduled Tribes (STs) households. Wide gap in the consumption and 
household requirement of milk and milk products was observed in SC (con-
sumption: 51 g/day) and ST households (consumption: 30 g/day) when com-
pared to other social groups. The gap between the requirement and consump-
tion of pulses, roots and tubers, fruits and milk and milk products varied signif-
icantly based on social groups. Ali et al. (2012) reported that most of food inse-
cure households in Uttar Pradesh, India belong to scheduled caste and backward 
caste. 

Family size played a significant role in the household requirement and con-
sumption of all food groups, except in the requirement of milk and milk products  
 
Table 2. Average consumption of food groups (g/CU/day). 

Food groups N Mean ± SD RDI* 

Cereals and Millets 315 462.32 ± 158.50 375 

Pulses and legumes 312 44.66 ± 34.53 75 

Other vegetables 315 202.74 ± 126.32 200 

Leafy vegetables 315 84.43 ± 58.68 100 

Roots and tubers 315 111.65 ± 63.90 200 

Fruits 307 46.59 ± 45.36 100 

Milk and milk products 123 26.56 ± 36.28 300 

Meat and poultry 274 24.69 ± 24.75  

Fishes and sea foods 250 17.42 ± 17.73  

Nuts and oil seeds 266 7.63 ± 9.26  

Fats and oils 314 16.47 ± 11.12 25 

Sugars 272 20.95 ± 19.18 20 

*Recommended Dietary Intake (National Institute of Nutrition, 2011) CU: Consumption 
Unit: One consumption unit is defined as the calorie consumption of an average adult 
man, weighing 60 kg, doing sedentary type of work. 

https://doi.org/10.4236/jss.2021.911017


D. J. Nithya et al. 
 

 

DOI: 10.4236/jss.2021.911017 207 Open Journal of Social Sciences 
 

 
Figure 1. Gap in average consumption of different food groups/household/day compared 
with the household requirement based on recommended dietary intake according to so-
cial groups *p < 0.05; **p < 0.01. 
 
which was consumed less irrespective of the family size. In a small family size of 
1 to 3 member household, the consumption of cereals and millets, pulses, vege-
tables and sugars met RDI while in large family sizes except cereals all the other 
food groups were below the required quantity. Pulses and legumes were con-
sumed on an average of 174 g/day against the household requirement of 345 
g/day in 4 to 6 members and 198 g/day against the household requirement of 
518 g/day in 7 members and above. Other vegetables were consumed on an av-
erage of 775 g/day against the household requirement of 914 g/day in 4 to 6 
members and 879 g/day against the household requirement of 1382 g/day in 7 
members and above. 

Similar results were reported by Sekhampu (2013) and Olayemi (2012) that 
household size was negatively associated with household food security. Shone et 
al. (2017) also reported that odds of households with larger family size to be food 
insecure was higher than households with smaller family sizes. Except for milk 
and milk products, family size has significant effect on household food require-
ment. Figure 2 shows the gap in average consumption of different food groups/ 
household/day compared with the household requirement based on recom-
mended dietary intake based on family size. 

Landholding size had significant effect on the consumption of cereals and 
millets as per requirement. It was observed that all households consumed roots 
and tubers as per requirement irrespective of the land holding size. The con-
sumption of other vegetables by landless household were found to be as per re-
quirement. All other food groups were consumed less than the requirement in 
all different land holding sizes.  

Nkomoki et al. (2019) reported that the size of land was found to have a posi-
tive relationship with food security. Owning smaller farm land increases the risk 
of being food insecure nearly by 2 times compared to larger land size (Shone et 
al., 2017). Another study by Agidew & Singh (2018) reported that the majority of 
the food insecure households own less than 1 ha of farmlands. Figure 3 shows  
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Figure 2. Gap in average consumption of different food groups/household/day compared 
with the household requirement based on recommended dietary intake according to fam-
ily size, **p < 0.01. 
 

 
Figure 3. Gap in average consumption of different food groups/household/day compared 
with the household requirement based on recommended dietary intake according to land 
class; **p < 0.01. 
 
the gap in average consumption of different food groups/household/day com-
pared with the household requirement based on recommended dietary intake 
based on landholding size. 

Rammohan & Pritchard (2014) used ordered probit models and indicated that 
in Myanmar, an increase in land size enhanced household food security status. 
Muraoka et al. (2018) demonstrated that an increase in land size resulted in a 
rise in household food security.  

Overall, gap between the nutrient requirement and consumption was ob-
served in all nutrients except, vitamin C and folates. However, the gap between 
the nutrient requirement and consumption was negative, particularly more in 
the ST groups, significantly in protein, energy, fats and zinc and also in calcium, 
vitamin A and iron (Table 3). In contrast to the present result, Behrman & Deo-
lalikar (1990) reported that household social groups affiliation does not affect 
the nutrient intake of household members. 

The nutrient gap also increases as the family size increases, significantly. In-
teresting, the gap in the nutrients like protein, energy, calcium, iron and zinc  
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Table 3. Nutrient Gap between household requirement and consumption according to social groups. 

Categories 
Protei

n, g 
Fat, g 

Energy, 
kcal 

Calcium, 
mg 

Iron, 
mg 

Vitamin A, 
µg 

Vitamin 
C, mg 

Folate, 
µg 

Zinc, 
mg 

Combined gap −12.1 −0.9 −1641.5 −647.8 −23.8 −1155.3 287.3 733.7 −13.1 

Social groups 

General 66.6 67.7 −117.7 −55.9 −4.7 −312.2 416.4 2240.8 −0.4 

OBC 1.3 15.0 −1134.2 −634.8 −21.2 −991.8 336.4 748.8 −11.3 

SC 23.8 7.5 −313.3 −585.0 −19.8 −971.9 325.5 730.2 −7.9 

ST −22.0 −6.3 −1982.8 −673.4 −25.4 −1230.9 270.2 699.6 −14.5 

Sig * ** *     * * 

Family Size 

1 to 3 21.0 19.5 −172.3 56.6 −5.1 −349.4 278.6 646.9 −2.6 

4 to 6 −19.5 −3.6 −1998.3 −845.0 −28.6 −1390.7 294.2 767.8 −15.7 

≥7 −75.5 −52.1 −4293.4 −1750.2 −56.7 −2352.7 272.5 806.4 −31.2 

Sig ** ** ** ** ** ** ** ** ** 

Land holdings size 

Landless 17.6 23.5 −656.2 −255.6 −11.3 −611.7 268.4 726.1 −5.6 

Marginal −14.8 −2.3 −1626.1 −660.4 −24.3 −1153.0 288.3 642.5 −13.2 

Small −21.5 −5.2 −1938.1 −697.7 −26.2 −1347.1 289.5 715.3 −14.8 

Semi-medium 5.9 −9.9 −1660.4 −756.4 −26.2 −1177.6 317.7 1415.0 −13.8 

Medium −24.9 1.9 −2467.4 −1145.8 −33.2 −1117.6 232.1 678.9 −18.2 

Sig **  * * *   ** * 

Significance (Sig) *p < 0.05; **p < 0.01. 
 

was more in large land holding households and lesser in landless households. 
Sani & Kemaw (2019) reported that the mean kilocalorie intake of food insecure 
households was 1440.37 kcal/day, with the minimum and maximum being 597.65 
kcal and 2048.13 kcal, respectively. 

The regression (Table 4) shows that as the family size increases, the gap be-
tween the consumption of food groups increases except cereals and millets 
showing that larger family size are more food insecure than lesser family size. 
But the land size does not have any significant effect on the consumption and 
requirement of foods except for pulses, however the negative association shows 
that as the land size increases the gap between consumption and requirement 
decreases. The significant positive association between general social group and 
SC, ST and OBC in the gap between consumption and requirement of food 
groups showing that general group is in better side. 

Rural India remains a caste-based society (Anderson, 2012) and castes diffe-
rential in household food security status plays an important role in social well-
being. Scheduled Tribe and Schedule Caste households were mostly food inse-
cure household and General caste households were 2.3 time more likely to be  
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Table 4. Regression of family size, social groups and land class on gap in household food consumption. 

Category 
Cereals 

& millets 
Pulses & 
legumes 

Leafy 
veg 

Other 
veg 

Roots & 
tubers 

Fruits 
Milk & 

milk pdts 
Sugar 

Fats & 
oil 

Family Size 25.9 57.1** 68.0** 137.3** 58.2** 76.5** 272.3** 14.2** 17.4** 

Landholding 
size, ha 

−29.6 −13.6* −15.1 −15.1 −5.9 10.4 −4.0 −6.6 −0.9 

Social groups (General category as reference) 

SC −318.5 150.1** −11.3 248.1 279** 210.4** −215.0** −7.80 35.2 

ST 91.8 163.5** 12.7 332.0* 286** 295.7** 256.6** 11.20 40.9* 

OBC −70.8 154.7** −32.2 248.8 213.3* 263.0** 227.3** 2.60 25.1 

R square 0.05 0.47 0.25 0.31 0.21 0.46 0.90 0.12 0.34 

*p < 0.05; **p < 0.01. 
 

food secure than the Schedule Caste household (Sarkar & Shekhar, 2017). The 
results of the present study also showed that the SC and ST households con-
sumed lesser foods than that is expected to be consumed when compared to the 
general caste. The gap between the requirement and consumed nutrients like 
protein, calorie, iron, vitamin A and zinc was also significantly high in ST group.  

In general, food insecure households were characterized by smaller household 
size. Large family size has significant relationship with much greater risk of po-
verty. This was similar to the results of the present study and showed that the con-
sumption was more than the requirement of cereals and vegetables in households 
having lesser members.   

Average size of land was much higher in the food secure household (2.4 acres) 
compared to food insecure (0.9 acre), and food insecure with hunger households 
(0.1 acre) (Sarkar & Shekhar, 2017). Frelat et al. (2016) showed that farm size is a 
determinant of food security in sub-Saharan Africa and as farm size increases, 
the probability of a household being food-secure also increases. The results of 
the present study were in contrast to the above studies. The gap between con-
sumption of foods irrespective of land holding size was more except cereals and 
millets and the gap was more in the large landholding households. The linear 
regression also confirmed the results. 

The limitation of this study was that the food and nutrient consumption was 
collected at one time of a year and as the food consumption may vary based on 
seasons, further study can be done with the data collected at different time of a 
year to understand the food and nutrient gap in different seasons. Further re-
search can be also done using data collected using 24 hour diet recall data to 
access the nutrient gap among different age groups and gender. 

4. Conclusion 

The study demonstrates social groups, family size and landholding size are im-
portant factors for rural household food security. Improving the knowledge on 
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consumption of own production and marketing of excess produce should be 
emphasized. Research studies, government policies and entitlements should fo-
cus on decreasing the gap between the consumption and household requirement 
by increasing the accessibility to foods and make the rural households food se-
cured. 
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