Influence of household food security on children nutritional status in rural barabanki district, Uttar Pradesh, India


Introduction
[bookmark: _GoBack]Food is an essential physical input for improving the nutritional status of the individual. Although, household food influences the overall health and well-being of household members throughout their life span. The concept of food security includes various aspect, i.e. availability  (through agricultural production), accessibility (physical and economic), as well as fair use and utilization of available food by individuals throughout the year. At the same time, any dysfunction in the system can lead to hunger and malnutrition, whether under or over (Behrman et al., 2004; Weingärtner, 2009). The household food insecurity and poverty are primary factors for poor nutritional health (Babatunde & Qaim, 2010). The various studies explained that every time household food security could not yield a guarantee of good nutritional status or sometimes progress is plodding (Pheley et al., 2002; Stuff et al., 2004; Hossain et al., 2005; Castetbon et al., 2009). Generally, household food security highly influencing women's and children's health. A balanced diet, accessibility of health care service and physical activities are leading factors for a healthy life (Kennedy et al., 2004; WHO 2006; Hallal et al., 2006; Bouchard, et al., 2012; Casey et al., 2005; Rose & Bodor, 2006; Badiane et al., 2018; Spring, 2000; Tarasuk, 2001; Hyder et al., 2005). 

The consumption of food in terms of quality and quantity by an individual depends on the accessibility of food, availability and affordability intend to build good nutritional health (Gwatkin et al., 2005; Friesen, 2018). Although, shortage in the local production often enhanced by food introduced, low purchase capacity limit to access to food. Existing evidence reveals that household food insecurity, poverty, and nutritional health are mutually and closely associated (Ramachandran, 2007; Antony & Laxmaiah, 2008; Qaim, 2010; George & McKay, 2019). Sometimes, irregular public distribution system, social status, individual behaviour, cultural barriers, poverty, lower mobility, and insufficient nutritional food intake by individuals are more likely to become malnourished (Varadharajan et al., 2013; Kumar & Ayyappan, 2014). Food insecurity remains a key issue because of its implication for health, including the increase in diseases, perceived poor health, and lower subjective well-being (Johnson et al., 2018). Whereas, food insecurity and poor nutritional health affected individual ability, substantial productivity losses (Upadhyay & Palanivel, 2011). It is very well-known that malnutrition is the most serious consequence of public health and wellbeing. The caste system also influences nutritional status, which can easily see every corner in India (Baru et al., 2010; Kowal & Afshar, 2015; Shaikh et al., 2018). Nutritional conditions are highly worse among the deprived community (Scheduled Caste/Scheduled Tribe). In this community, children and women are more sufferers. Empirical evidence indictae that, more than half of the scheduled caste children are malnourished, which are higher than other caste children (Jungari & Chauhan, 2017; Gupta & Coffey, 2019). Whereas, about 60 per cent of women are suffering from anaemia, which was higher than women from the other community (IIPS & I, 2017; Acharya & Das, 2020).

Methodology

2.1. Data source
A systematic sampling procedure was adopted to select the district and sample household. A cross-sectional study was designed to investigate the association in household food security and children nutritional status. The data was collected form 300 selected scheduled caste households in the rural Barabanki, Uttar Pradesh, 2017. Total 585 children aged under 14 years were participated in this study. The district was chosen based on a higher percentage of Scheduled Caste population and rural areas as compared to state and national average (Chandramouli and General, 2011). The district also belongs poor nutrition status of scheduled caste women and children nutritional status (IIPS & I, 2017). For the estimates of women and children nutritional status, anthropometric measurements were done. Household food security index also calculated to understand household food security condition. Further, bivariate and multivariate statistical techniques were performed to analyses the data set using Stata 12 version softwere. 

Household food security 

For measuring household’s food security, the eighteen-question module was used to describe common behaviour, and attitude that relates to (i) feeling of uncertainty or anxiety over food (ii) perceptions that food is of insufficient quality (iii) perception that food is of inadequate quantity and (iv) reported reductions of food intake. These variables are known as food insecurity domains (Hamilton et al., 1997; Coates et al., 2007; FAO, 2008; Castell et al., 2015). 

Household Food Insecurity Access Scale (HFIAS)
Assessment of household food security using an international scale was adapted to measure household food insecurity. This tool was used in India in various research projects and other countries in the world. Further, the Food and Nutrition Technical Assistance (FANTA) document describe implementing one such option. The Household Food Insecurity Access Scale (HFIAS), which is an adaptation of the approach used to estimate the prevalence of food insecurity. The views are based on the idea that the experience of food security/insecurity reason predictable reactions and responses that can be captured and quantified by a survey and summarized on a scale. For measuring household food security/insecurity, nine sets of questions were asked to the respondents, and each of the questions was asked with a recall period of four weeks (30 days).

Anthropometric Indicators (AI)
The children's height (cm) and weight (kg) were taken to measure anthropometric indicators such as Stunting (low height-for-age), wasting (low weight-for-height), and Underweight (low weight-for-age). 

Stunting
The child,s height-for-age is a measure of linear growth retardation and cumulative growth deficits. Further, the child,s whose height-for-age Z-score is below minus two standard deviations (-2 SD) from the median of the reference population were considered short for their age (stunted), or chronically malnourished. In other words, the children stunting represented by low height-for-age (HAZ) Z-score, results from extended periods of inadequate food intake, poor dietary pattern, increased morbidity, or a combination of these factors. 

Wasting
Weight-for-height index measures body mass concerning body height or length and describe current nutritional status. Further, the children whose Z-score is below minus two standard deviations (-2 SD) from the median of the reference population are considered thin (wasted), or acutely malnourished. Whereas, wasting (weight-for-height z-score–WHZ) indicates thinness. Generally, it believes that thinness results in recent food deficiency and food habits and the availability of food and also the prevalence of diseases. 

Underweight
Weight-for-age is a composite index of height-for-age and weight-for-height. It takes into account both acute and chronic under-nutrition. The children whose weight-for-age Z-score is below minus two standard deviations (-2 SD) from the median of the reference population are classified as a nutritional state as under-weight.  

Note: - In all three nutritional indicators; If the Z-score value is below three standard deviations (-3 SD) from the median are considered as severe levels of malnutrition for each indicator. Anthropometric indices calculated by using reference medians recommended by the World Health Organization (WHO, 2007) and classified according to the standard deviation units (z-scores), based on the WHO criteria.

Statistical analysis
Bivariate and multivariate statistical techniques were performed to analyses the data set using SPSS 20 and Stata 12 version softweres. 

Binary Logistic Regression
When a dependent variable is a dichotomous form (1=Yes and 0 No/otherwise), binary logistic regression is preferred over simple multiple regression. The model has advantages over the simple regression model because it is easy to interpret the result as it leads to a logit model that derives the relative likelihood of the occurrence of the event of interest (Retherford and Choe, 1993).
The basic form of the binary logistic regression model, which yields the probability of occurring of an event, can be shown as:
p= 1/1+e--z = ez/1+ez ………………………………………. (1)
Where, z is the predictor variable (linear combination of independent variables), and e is the base of the natural logarithm, equal to 2.71828. Thus, in multivariate logistic regression, z will be a linear function of a set of predictor variables and could be written as: 
z= b0+b1 x1 + b2 x2 + b3 x3 +………………………………. +bk Xk
Therefore, in multivariate logistic regression, the form of logistic function will be:
P= 1/1+e(b0 + b1 x1 + b2 x2 + b3 x3 +…………………… + bk xk)
In other words, the probability of non-occurrence of an event will be:
1-p= 1-1/1+e-z = e-z / 1+ e-z ………………………………… (2)
From equation (1) and (2)
p/1-p=ez
The quantity p/1-p, is called the odds of occurring an event, denotes more concisely as Ω, and the quality log (p/1-p) is called the log odds or the logit of p. Thus,
Odds = p/1-p=Ω = e (b0 + b1 x1 + b2 x2 + b3 x3 +…………….+bkXk)
Logit p= log p/1-p = log Ω = b0 + b1x1 + b2x2 + b3x3 + …………………. + bkXk
In logistic regression, coefficient ‘b’ is the factor by which the odds change with a unit increase in the independent variable. If "b" is positive means, the odds ratio will increase, as this factor will be greater than 1. Contrary to that if 'b' is negative, then the odds will decrease. When 'b' is 0, the factor exponential of 'b' equal to 1 and, therefore, the odds remain unchanged.

2.2. Variable descriptions 
In this study primary potential variables used which influence child nutritional status. The following variables were used to achieve the study objectives, which are presented in form of dependent and independent variables. 

2.2.1. Dependents variables
In this this study primary two variable used. Household food security (food secure, mildly food insecure acess, moderately and severely food insecure acess) (Coates, et al., 2003) Children nutritional status stunted (Yes, No) wasted (Yes, No) and under weight (Yes, No).  

2.2.2 Independent variables
In this study, selected socio-economic and demographic variables considered as potential characteristics that could affect the outcome of the interest. In a nutshell, place of residence (low SC area, medium SC area and high SC area), type of house (kachha, semi-pucca and pucca) caste ( pasi, chamar & kori) type of ration card (above poverty line & below poverty line) agriculture land size (below 0.5 acre, 0.5-1.0 care & morethan 1.0 acre), live stock (yes & no), mother age (15-24, 25-35, 35-44 and 45- 49 years), mother education (no education, 1-5 years, 6-8 years and morethan 8 years), sex of the children (boy & girl) children education (1st standard 2nd standard 3rd standard, 4th standard, 5th standard & 6th and above) were used as the independent or predictors in the study.

Ethical Statement
The research design, tools, and process were reviewed and approved by the Institute Ethical Committee (IEC) of the International Institute for Population Sciences (IIPS), Mumbai. For participation of the study objectives parents/guardian were informed about the study objectives and gave informed written/verbal consent before the survey.  The data were anonymized at the transcription stage to prevent any breach of confidentiality.


Household Food Insecurity Access Prevalence (HFIAP)
Figure 1 depicted that about 22 percent of households were belonging from the food secure access category. Likewise, it was observed that 26 percent of households were belonging from mildly food insecure and 30 percent from moderate food insecure access categories, respectively. Besides to this, nearly 22 percent of households were belonging from severely food insecure access category.

4.14 Relationship between household food security and selected background. 
The relationship between household food security and selected household background characteristics presented in table 4.7. The percentage of food secure households were increased from 20 to 24 percent in high SC areas to low SC areas. Likewise, a higher percentage (25%) of severely food insecure households were observed in high SC areas as compared to their counterpart. Further, about one-fourth of the Chamar caste households were belonging in food secure category, which found higher as compared to Pasi and Kori caste (17.6 & 19.2%) respectively.  

The strong association found between household food security and the type of ration card. The households with below poverty line found a higher percentage of food insecurity (24.5%) category as compared to the above poverty line (17.2%). The economic status of the households found confidently associated with food security. Further, more than 60 percent of households who were severely food insecure belonged to below poverty line. Additionally, household food security increased from 17 to 28 percent in low wealth index to high wealth index households. As the household's landholding size increased, the percentage of food security increased simultaneously. Similarly, food insecurity was found higher (40.9%) among those households belonging to below 0.5-Acre agriculture land size. The percent of mildly and moderately food insecure are observed higher among those households do not have irrigation facilities as compared to their counterpart. The household’s livestock association also found with food security. In addition to this, those households have any livestock belonging from more than 50 percent food secure category. As the number of livestock increased, the percentage of food security increased accordingly. 

Sex differentials in children nutritional status
Sex differentials in child's nutritional status are evident in figure 1. Whereas the boy's children found more malnourished as compared with girls. Further, about 67 per cent of boys' children belong to the underweight category, whereas about 63 per cent of girls are in the same category. Among all the nutritional categories, i.e. stunted, wasted, underweight, and thinness, about 3 per cent of boys, are higher malnourished as compared to girls (Figure 1).


Frequency of household's food insecurity by children nutritional status
Children's nutritional status and its association with the frequency of household food insecurity is shown in table 1. The higher percentage (63.6%) of stunted children were belonging to those households who do not have food to eat during the last one month. Similarly, more than 50 per cent of stunted children were belonging from households which have experienced the inability to eat preferred food (50.1%), had to eat a limited variety of food (58.6%), had to eat fewer meals (55.3%), and had to sleep without food (53.8%) in the last one month. Likewise, a higher percentage of wasted children belonged to those households who had experiences of no food to eat during the last one month as compared to their counterpart. In addition to this, those children who were belonging from the households who had experienced to eat a limited variety of food (21.4%), had to sleep without food (19.2%) and had to go the whole day and night without eating any food (16.7%) found less wasted as compared with average wasted children (22.6%). Similarly, results were observed among the underweight and thinness categories of children.  

Table 1: Percentage distribution of frequency of household's food insecurity by children nutritional status.
	Food insecurity experience in one month 
	Stunted
	Wasted
	Underweight
	Thinness

	Worry about insufficient food
	48.8
	22.1
	66.1
	37.9

	Inability to eat preferred food
	50.9
	23.1
	65.1
	40.1

	Had to eat a limited variety of food
	58.6
	21.4
	67.4
	33.3

	Had to eat certain food items without choice
	50.1
	22.7
	70.7
	39.1

	Had to eat smaller meals
	45.8
	22.9
	64.3
	36.6

	Had to eat fewer meals
	55.3
	27.7
	69.2
	36.6

	Had no food to eat 
	63.6
	30.3
	75.0
	37.1

	Had to sleep without food
	53.8
	19.2
	81.2
	40.9

	Had to go day and night without eating any food
	33.3
	16.7
	54.5
	41.7

	Total
	50.3
	22.6
	65.8
	37.7



Children's nutritional status by selected background characteristics 
Table 2 shows children's nutritional status (stunted, wasted, underweight, and thinness) by households, mothers, and children level factors. The factors, i.e. households, mothers and children individual-level factors, are playing a pivotal role in children health. However, the children's individual-level factors, i.e. sex, age, and education level, were strongly associated with their nutritional status. The boy's children were found relatively higher malnourished than girls. As children's age increases from under 6 to 13-14 years, the percentage of stunted, wasted, and thinness were decline. The finding shows that children's educational status was inversely associated with their nutritional status. The residential areas of children were found to be linked with their nutritional status; about 48 per cent of children belonged from low SC residential areas whereas about 51 per cent from medium and high SC residential areas. However, about 20 per cent of wasted children belonged to all three residential areas. In addition to this, more than 60 per cent of children belonged to the underweight category from low and high SC residential areas. The children from Pucca houses are less stunted, wasted, and thinness as compared to children from Kachha and Semi-Pucca houses. The children from the Kori caste were observed to be highly stunted, wasted, underweight and thinness categories respectively (57.4, 30.8, 83.3 & 59.1%) as compared to Chamar and Pasi caste children among all nutritional categories. The children from poor wealth status were in a higher percentage of wasted, underweight, and thinness categories (23.4, 67.7 & 42%) as compared to their counterparts. Similarly, the household land size was found significantly associated with children's nutritional status. Additionally, the household's food security status plays a key role in shaping children's health. Those children who are belonging from the food-secure household category have less percentage of stunted (46.3%) whereas severely food insecure household's children have a higher percentage (55.4%) of stunted. Similar results were revealed among the underweight category children.

But in the wasted category, less percentage of wasted children belonged from food-insecure households as compared to food-secure households—similar results found among children from the thinness category. At the same time, household livestock and the number of livestock were linked with children's nutritional status. Apart from this, the mother's factors such as age and education, are key influencing factors for children's nutritional status. The percentage of malnourished children were observed less among younger mothers as compared to their counterparts (Table 2).

The result from Binary Logistic Regression of stunted children
Table 3 shows the output from the binary logistic regression of stunted children by selected background characteristics (unadjusted). The sex of the children was observed significantly associated with malnutrition status. The younger children (reference category) found more stunted as compared to older children. Furthermore, as children's age group increased from 6-8 to 13-14 years, the children stunted found less likely as compared to the reference category. Further, the children with 1st, 2nd, and 4th standard education were found 1.53, 1.21, and 1.02 times more likely to be stunted as compared to their reference category. The children from the high SC residence area was found 1.12 times more likely to be stunted as compared with the reference category. However, children from Semi-pucca and Pucca houses were found less likely (OR: 0.715 & 0.911) stunted as compared to the reference category. Whereas, children's caste also affected their nutritional status; Chamar and Kori caste children were found about two times more likely (OR: 1.78 & 1.90) to be stunted as compared to their counterparts. In addition to this, the children from the below poverty line households were observed more likely (OR: 1.18; p<0.05) to be stunted as compared to the children from above poverty line households. Likewise, children from the medium wealth index category were found 1.10 times more likely to be (OR: 1.10; p<0.10) stunted as compared to the children low and high wealth index category. Whereas, children from the rich wealth index were found less likely (OR: 0.85; p<0.05) to become stunted as compared to the reference category. Households' agricultural landholding size also plays a significant role in children's nutritional status. The children from households with higher agricultural land size were found less likely stunted as compared to reference category children. Additionally, the children from the severely food insecure category were found more likely to stunted as compared to the reference category. Furthermore, mothers' level factors, i.e. age and education, are found most influencing covariates. Mothers with more than eight years of education, children are less likely (OR: 0.95; p< 0.01) to be stunted as compared with the reference category. 

The result from binary logistic regression of wasted children
The output from the binary logistic regression of wasted children by selected background characteristics shows in table 3 (unadjusted). The children individual-level factors, i.e. age, sex and education, are primary influencing variables. However, children from 6 to 14 years' age group were less likely wasted as compared to their reference category (under 6 years). The education level of children was found more likely wasted as compared to never enrolled children. Further, the children from medium and high SC residential areas were found more likely to be wasted as compared to the reference category. Similarly, children from Semi-Pucca households were found 1.51 times more likely to be wasted as compared with children from Kachha and Semi-Pucca houses. Apart from this, children from the Kori caste found 1.4 times more likely to become wasted as compared to the Pasi and Chamar caste children. 

The household's economic status was found significantly associated with children's nutritional status. However, children from the rich wealth index were found less likely (OR: 0.815; p<0.05) to be wasted as compared to the children from the poor wealth index. The households' landholding size was found to be associated with children's status; the children with more than one-acre land size were less likely to be wasted (OR: 0.82; p<0.10) as competed to their counterparts. The children from severe food insecurity households were more likely to be wasted than the reference category. In addition to this, household livestock was significantly associated with children's nutritional status (OR:76; p<0.05). Further, the mother's factors, i.e. age group and educational status, were inversely associated with children's nutritional status (wasted) as mother's level of education increases from 1-5 to 12 years and above found less likely to become wasted children as compared to the reference category. Similarly, as children's age group increased from 6-8 to 13-14 years found less likely to be wasted children as compared to their counterparts. Further, the children aged 13-14 years found less likely to be wasted as compared to the children under 6 years old. Similar results were also observed among children in all educational categories. A significant statistical association was observed in wasted children, and their covariates were observed. Further, the children with 4th and 5th standards found less likely to be wasted as compared to the reference category (Table 3).  

Result from binary logistic regression of thinness children by selected covariates
The results from binary logistic regression of thinness children by selected background characteristics are shown in table 4 (unadjusted). The children's individual-level factors were found significantly associated with their thinness status. However, children's age groups were adversely associated with their thinness. As children age increased from 6-8 to 13-14 years found about 2 times more likely to be thinness as compared to the reference category. Likewise, children aged 9-10 years old were found to be 1.18 times more likely to be thinness as compared with the reference group. In addition to this, children with 1st and 4th standard education found more likely to be thinness as compared to their counterparts. Those children who belonged to medium and high SC areas were found less likely to be thinness as compared with those who reside in low SC areas. Further, the children's nutritional status (thinness) found associated with the type of house (Semi-Kachha). Furthermore, the children from Chamar and Pasi caste are more likely to be (OR:3.55 & 1.69; p<0.10) thinness as compared to Pasi caste children. However, children's individual-level factors are also significantly associated with their thinness status. In the same way, children's age groups were associated with their thinness. As children age increased from 6-8 to 13-14 years found about 2 times more likely to be thinness as compared to the reference category. Likewise, children aged 9-10 years old were found to be 1.18 times more likely to be thinness as compared with the reference group.

In addition to this, children with 1st and 4th standard education found more likely to be thinness as compared to their counterparts. In addition to this, children from below the poverty line were found more likely to be thinness (OR: 1.74; p<0.10) as compared to children from the above poverty line. Whereas, children from medium and rich categories are less likely to be thinness as compared to poor wealth status. The children from severely food insecure households were belonging to be higher thinness (OR: 1.23; p<0.10) category as compared to their counterparts. Further, mother level factors like age and education are significantly associated with children's thinness. Additionally, mothers aged 25-34 and 35-44 years old impacted children's health; their children were found about 2 times more likely to be thinness as compared to the reference category. Similar results were observed from the mother's educational level. Further, the mother's educational level found significant covariate and positively associated with the children's nutritional status (thinness) (Table 4). 

Summary
The study examined the influence of household food security on children nutritional status. The analysis shows three-level factors, i.e. individual, mother and households level, which are influencing children nutritional status. The residential areas are found associated with children's health. The higher percentage of malnourished (stunted, wasted & underweight) children are found in high and medium SC residence areas. Apart from this, somehow, children's caste is also linked with their nutritional status. Similarly, the type of houses also responsible for changing children's nutritional status. In addition to this, findings highlighted as a household's economic status, increasing the percentage of malnourished children was decreasing accordingly. The children who were belonging from higher agricultural land size categories experience less malnutrition. Apart from this, the chapter finding shows that the household's food insecurity also influences children's nutritional status (stunted, wasted, under-weight, and thinness). The mother's level factors, i.e. age and education, are found key fluctuating factors for children's nutritional status. Likewise, children's individual-level factors are significantly associated with their nutritional status. The sex differentials among children's nutritional status also observed. Further, the boy's children are more malnourished as compared to the girls. In addition to this, food-insecure households experienced a higher percentage of the undernourished population. Findings from this chapter supported previous studies results  (Hallal et al., 2006; Castetbon et al., 2009; Bouchard, et al., 2012).

The respondents believed that adequate food intake during childhood secures good health. They provide sufficient food for family members as well as an additional food to children. Sometimes due to poverty, they are unable to provide adequate foods that do not restrict them to care for children on feeding. In addition to this, mothers always supported child food even they are hungry. Some times mother desire to eat food but they don't eat due to shortage of food. The mother did not give attention to their own health while they always busy in the agriculture field and house works across the year. The study identified a statistically significant association in malnourished children (stunted, wasted, underweight & thinness) household wealth and food security status. The existing finding of this study is sufficient to merit that efforts to be undertaken to address the current issue of scheduled caste community. The results show that the poor economic status of households and food insecurity is a significant barrier to reach good nutritional health. The interventional policy measures should take into consideration the factors associated with food insecurity and malnutrition among the scheduled caste. food  sexurity programme may accerate to reaxh quickly SDGs objectibes.  
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