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ABSTRACT
Background: Food aid programs are strategies that aim to improve nutritional status and to 
tackle food insecurity. This study aimed to evaluate the effect of a National Food Supplementary 
Program for Children on households’ food security.
Methods: The study sample included 359 mothers of children aged 6–72 months under the 
coverage of the program in two provinces of Iran. Demographic and socioeconomic characteristics 
of the households and percentage of supplementary food items consumed by target child were 
assessed by a questionnaire and checklist. Data on household food security were collected 
by locally adapted Household Food Insecurity Access Scale at the baseline of the study and 
6 months thereafter.
Results: At the baseline, only 4.7% of families were food secure, while 43.5% were severely 
food insecure, and these proportions were changed to 7.9% and 38%, respectively (P < 0.001), 
at the end of the study. Odds of having worse food insecurity in households with medium and 
high wealth index was 65% and 87% lower than those with low wealth index, respectively (odds 
ratio [OR] = 0.35, 95% confidence interval [CI]: 0.2–0.61, and OR = 0.23, 95% CI: 0.12–0.43). 
Food sharing was common among more than 95% of the studied households. Mean maternal 
body mass index (BMI) increased significantly after 6 months (P < 0.001). However, there was 
no significant association between mother’s BMI and household food security in the baseline 
and at the end of the study (P > 0.05).
Conclusions: Findings show that the food supplementary program for children can also improve 
the household food security status. Further research is needed to assess other factors that affect 
the effectiveness of this kind of programs.
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INTRODUCTION

Food insecurity at the household level is a public 
health, as well as a development problem, especially 
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the MuPINSC. A sample size of 324 was estimated 
according to the minimum samples required for 
effectiveness evaluation of MuPINSC on child growth. 
This estimation was based on alpha set at 5%, power 
of 90%, and relative risk of 2.5 that with consideration 
to the attrition; the sample size was defined as 350 
children and their mothers. Multistage random sampling 
procedure with proportional allocation was used for 
selecting the sample. Demographic and socioeconomic 
characteristics of households, including age, level of 
education, and occupation of mother and father (head 
of the household), as well as family size, expenditure and 
living condition, and some major assets, were assessed 
by a structured questionnaire through an interview 
with mothers. A household wealth index was used as a 
proxy indicator for socioeconomic status of households. 
Household’s ownership of some selected assets, including 
television, refrigerator, freezer, oven, and automobile, and 
some facilities in the house such as electricity, kitchen, 
and tap water and family income were scored according 
to a previous study.[7] These scores were added up to 
make the total score. The total score was categorized into 
tertiles, with T1, T2, and T3 labeled as low, middle, and 
high wealth index, respectively.

Food security and anthropometric data were collected 
at the baseline (from June to September 2014) and 
6 months thereafter (from November 2014 to March 
2015). Between the two phase of data collection, families 
received a food basket for the nourishment of their 
child. Food security status of the household was assessed 
by locally adapted Household Food Insecurity Access 
Scale (HFIAS)[8] through a face‑to‑face interview with 
mothers. The scale is comprised 9 items with 4 frequency 
options that ask whether a specific condition associated 
with the experience of food insecurity ever occurred 
during the previous 30 days. Households were categorized 
as food secure (FS), mild FI, moderate FI, and severe FI 
according to their HFIAS. Change in food security status 
of each household at the end of the study was defined 
as “better” when the family’s food security status had 
changed from each food insecurity category to the upper 
category or had become FS. It was defined as “worse” 
when the FS household had become FI or when different 
categories of food insecurity change to any lower level of 
food insecurity at the follow‑up. Finally, it was defined 
as unchanged, when there was not any change in the 
household food security status after 6 months follow‑up 
in comparison to the baseline.

A food checklist and a questionnaire were used to 
determine the percentage of consumption of different 
food items provided by the program by the target child or 
other family members.

Mother’s weight and height were measured by a 
trained nutritionist at the baseline and at the end 

in low‑income communities in both developed and 
developing countries.[1] A household is considered 
food insecure (FI) when there is limited or uncertain 
availability of nutritionally adequate and safe foods or 
limited or uncertain ability to acquire acceptable food in 
socially acceptable ways.[2] This situation is contributed to 
poor health and nutritional status of household members, 
including children.[3] Based on the UNICEF framework, 
household food insecurity is one of the underlying risk 
factors for child malnutrition.[4] Food aid programs in 
the form of in‑kind food distribution, voucher, or cash 
transfer are considered as strategies to reduce poverty, 
increase household food consumption, and increase 
the use of preventive and curative health and nutrition 
services among low‑income families.[5]

In Iran, about 20% of the population suffers from energy 
and protein insufficiency.[6] The Multidisciplinary Program 
for Improvement of Nutritional Status of Children 
in Iran (MuPINSC) was initiated nationwide aiming 
to improve the nutritional status of children under 
5‑year‑old, especially those from socially or economically 
deprived families. It consists of two major sections: 
Collaborative and supportive. The “collaborative” section 
has an intersectoral approach and some parts of this 
section of the program are implementing, and this issue 
is not included in our discussion. The “supportive” 
section of the program however has a targeted approach. 
It provides monthly food supplements by in‑kind food, 
vouchers, or electronic card (E‑card) distribution for 
malnourished or growth mentally challenged children who 
live in low‑income families. Families could buy approved 
food items by food vouchers or E‑cards at authorized 
food stores. Households qualify for the program based 
on their economic status in addition to growth failure 
of the children. The monetary value of the food basket 
is approximately 16 US$ per child per month. Nearly, 
74,000 children from low‑income families were under the 
coverage of supportive section by late 2014. This study is 
a part of a comprehensive evaluation of MuPINSC which 
aimed to evaluate the effect of food distribution for the 
nourishment of malnourished or growth retarded children 
on households’ food security and maternal weight (data 
on the effect of the program on the children nutritional 
status will be presented elsewhere). It was hypothesized 
that distributing food rations for the nourishment of child 
could also affect the food security status of the family.

METHODS

This longitudinal study is a part of a comprehensive 
evaluation study on the national nutritional program and 
was conducted between June 2014 and March 2015 in 
two provinces of Iran; Semnan and Qazvin. The study 
sample included mothers of children aged 6–72 months 
who were under the coverage of supportive section of 
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of the study. Body mass index (BMI) was calculated 
as weight (in kilogram) divided by height squared 
(in meter) and categorized into underweight (defined 
as BMI <18.5 kg/m2), normal weight (≥18.5 
and <25 kg/m2), and overweight/obese (BMI ≥25 kg/m2).

Data were analyzed using the Stata (Version 11., Stata 
Corp, College Station, Texas) and SPSS software (Inc 2009, 
Version. 20.0. Armonk, NY: IBM Corp). All statistical tests 
were two‑tailed, and statistical significance was accepted 
as P < 0.05. Chi‑square and Kendall’s tau‑b analyses were 
used to explore the relations among food insecurity and 
households demographic characteristics and wealth index. 
Paired t‑test conducted to evaluate the differences in 
maternal BMI and food security score at the baseline and at 
the end of the study. Ordinal logistic regressions were used 
to control for the effect of possible confounding factors.

RESULTS

The study sample included 359 mothers with the mean 
age of 32.3 ± 6.47 years, who had at least one child in 
the program. The sociodemographic characteristics of the 
studied households are presented in Table 1. More than 
half of the mothers were Fars (the major ethnicity in 
Iran), and about one‑third were Azeri (Turkish speaking).

Figure 1 presents the food security status of the household 
at the baseline and 6 months thereafter. Results showed 
that more than 80% of households at the baseline of the 
study suffered from moderate‑to‑severe food insecurity, 
while only 4.7% were FS. After 6 months, the proportion 
of FS families increased to 7.9%, and severe and mild 
food insecurity decreased from 43.5% and 13.1% to 38% 
and 11.6%, respectively. These changes were significant at 
the end of the study (P < 0.05) [Figure 1]. In more than 
half of the studies households, food security status did 
not change at the end of the study. Food security status 
of 19.3% and 28.2% of the studied household became 
worse and better, respectively, at the end of the study.

Table 2 presents household food security status stratified 
by characteristics of household at the end of the study. 
In the studied samples, more FI households were resident 
in urban areas, but the differences were not significant 
(P > 0.05). FI households had lower SES as measured by 
wealth index compared to FSs.

The education level of fathers and mothers in FI 
household was significantly lower than FSs. Moreover, 
household size was significantly smaller in FS households 
compared with FIs.

Table 1: Sociodemographic characteristics of 
households (n=359)

Characteristics Frequency (%)

Area of residency
Rural 146 (40.3)
Urban 216 (59.7)

Ethnicity
Fars 203 (59.9)
Azeri 112 (33)
Other 24 (7.1)

Wealth index
Low 183 (51.1)
Medium 103 (28.2)
High 72 (20.1)

Mother education level
Illiterate 36 (10.1)
Primary 225 (62.8)
Secondary/diploma 88 (24.6)
University level 9 (2.5)

Father education level
Illiterate 31 (9.2)
Primary 234 (69.4)
Secondary/diploma 69 (20.5)
University level 3 (0.9)

Mother occupational status
Homemaker 337 (93.9)
Worker 22 (6.1)

Father occupational status
Worker 301 (89.3)
Farmer/cattleman 24 (7.1)
Employee 12 (3.6)

Food security score
At the baseline*,§ 10.15±6.37
End of the study 8.84±5.9

Mother’s BMI*,§

At the baseline 25.7±4.8
End of the study 26.3±4.7
Family size* 4.3±1.22
Number of under 5 child* 1.1±0.64

*Mean±SD, §Significant difference at the end of the study (P<0.001). SD=Standard 
deviation, BMI=Body mass index

Figure 1: Food security status of the household at the baseline and 
6 months thereafter. FI differences were significant at the end of 
the study: P < 0.05. FI: Food insecure
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When the household and demographic characteristics 
were taken into account in the ordinal logistic regression 
analysis [Table 3], for each person increase in family 
size, the odds of having worse food insecurity, increased 
by 38% (odds ratio [OR] =1.38, 95% confidence 
interval [CI]: 1.1–1.73). The wealth index was inversely 
associated with food insecurity status. The likelihood 
of having worse food insecurity after 6 months in 
medium and high wealth index level was 65% and 87% 
lower than low wealth index, respectively (OR = 0.35, 
95% CI: 0.2–0.61 and OR = 0.23, 95% CI: 0.12–0.43). 
In households where fathers were farmer/cattleman, 
the odds of worse food insecurity was 97–70% lower 
than those who were worker (OR = 0.09, 95% 
CI: 0.03–0.3) [Table 3].

In <5% of the studied children, (target) child was the 
only person who consumed supplementary foods; however, 
more than 95% of mothers reported intrahousehold 
food sharing practices and food items offered mostly 
consumed by all the members of the families. In almost 
half of the studied households, target child was the only 
person in the house consuming 75–100% of distributed 
milk and cake/biscuit and 20% butter, eggs, and canned 
Tuna. Honey, canned peas, sugar, and dates were not 
consumed by the child in nearly half of the cases. More 
than 50% of children consumed <50% of rice, vegetable 
oil, pasta, lentil, cheese, and soybean. Therefore, sharing 
was greatest for the latter group of food items and the 
lowest for milk and cake/biscuit.

Mean maternal BMI increased significantly after 
6 months (P < 0.001). However, there was no significant 
association between mother’s BMI and household food 
security in the baseline and at the end of the study 
(P > 0.05). The proportion of underweight mothers 

Table 2: Household food security status according to socioeconomic characteristics and mothers’ weight status of the 
household (n=359)

Characteristics FS Mild FI Moderate FI Severe FI P*

Area of residency§

Urban 6 (23.1) 26 (68.4) 89 (63.6) 81 (64.8) 0.054
Rural 20 (79.6) 12 (31.6) 51 (36.4) 44 (35.2)

Wealth index§

Low 7 (29.6) 10 (27) 67 (48.6) 87 (70.2) 0.001
Medium 9 (34.6) 14 (37.8) 45 (32.6) 21 (16.9)
High 10 (38.5) 13 (35.1) 26 (18.8) 16 (12.9)

Father education§

Illiterate 3 (2.6) 2 (2.1) 19 (8.8) 25 (14.8) 0.001
Primary/middle/high school 55 (47.8) 53 (55.8) 126 (58.1) 114 (67.5)
Diploma/diploma 57 (49.6) 40 (42.1) 72 (33.2) 30 (17.8)

Mother education§

Illiterate 3 (2.6) 3 (3.1) 11 (4.9) 35 (19.6) 0.001
Primary/middle/high school 46 (39.7) 40 (41.2) 139 (61.8) 107 (59.8)
Diploma/diploma 67 (57.8) 54 (55.7) 75 (33.3) 37 (20.7)

Father occupation§

Worker (blue collar) 15 (57.7) 31 (86.1) 120 (91.9) 109 (94.8) 0.001
Farmer/cattleman 11 (42.3) 3 (8.3) 5 (3.8) 4 (3.5)
White collar ‑ 2 (5.6) 6 (4.6) 2 (1.7)

Household size** 4.04±1.6 4.03±0.9 4.1±1.01 4.56±1.36 0.005
§Results are shown as n (%), **Results are shown as mean±SD, *P value for univariate analysis. FS=Food secure, FI=Food insecure, SD=Standard deviation

Table 3: Odds ratios (95% confidence interval) and P 
values of changing in the household food security status 
by socioeconomic characteristics using ordinal logistic 
regression modeling

Variables OR SD Z P 95% CI

Area of residencya

Urban 1.02 0.25 0.11 0.91 0.63‑1.67
Wealth indexb

Medium 0.35 0.09 −3.7 0.001 0.2‑0.61
High 0.23 0.07 −4.49 0.001 0.12‑0.43

Father educationc

Primary/middle/high school 0.9 0.4 −0.23 0.81 0.37‑2.16
Diploma/diploma 0.85 0.43 −0.32 0.75 0.31‑2.29

Mother educationd

Primary/middle/high school 0.47 0.24 −1.46 0.14 0.17‑1.29
Diploma/diploma 0.53 0.3 −1.08 0.27 0.17‑1.66

Father occupatione

Farmer/cattleman 0.09 0.05 −4.08 0.001 0.03‑0.3
Employee 0.75 0.45 −0.46 0.64 0.23‑2.4
Household size 1.38 0.15 2.84 0.004 1.1‑1.73

Baseline categories: aResidency in rural areas, bLow wealth index, cIlliterate father, 
dIlliterate mother, eWorker father. OR=Odds ratio, CI=Confidence interval, 
SD=Standard deviation
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indirectly influence the household food security status 
or food access.

The findings indicated father’s occupation and mother’s 
educational level as the predictors of household food 
insecurity. This was in concordance with the previous 
studies.[10,11]

Food supplementary programs are useful policies that 
are widely used in low‑ and middle‑income or even 
high‑income countries for the improvement of nutritional 
status of malnourished children living in low‑income 
single parent families or ethnic minorities.[11,12] The 
findings of this study confirm that such programs could 
also affect the household food security.

Petralias et al. examined the effect of school feeding 
program on children residing in low‑socioeconomic areas on 
household food security status in Greece. Their result also 
showed that after 8 months intervention household food 
insecurity was also declined. They showed that for each 
additional month of participation in the program, the odds 
of a reduction in food insecurity score increased by 6.3%.[10]

Food assistance is one approach that government may 
use to increase food security level of low‑income families. 
This effect can be strengthened if proper strategies on 
family empowerment and income generating activities 
are also in place. To ensure sustainable effects on food 
security status of the households, food aid programs need 
to put more emphasis on household wealth, education, 
occupation, and income generating strategies along with 
health and nutrition interventions.[13]

The present study showed that maternal BMI increased 
significantly at the end of the study, and the number 
of overweight/obese women increased. However, there 
was not any association between maternal BMI as a 
nutritional status and household food insecurity at the 
beginning and end of the study. However, the mean value 
of mother’s BMI in the FS households was higher than 
FIs at the end of the study. These results were in line with 
Budd et al. study among low‑income adults in Baltimore 
City. They did not find any significant association 
between BMI and food security status and concluded 
food insecurity was not a predictor of obesity among the 
low‑income families.[14] On the other hand, a study by 
Adams et al. on women in California showed that food 
insecurity with hunger was associated with increased risk 
of obesity in minorities and risk of obesity was higher 
in  black FI women.[15] Similar results were reported by 
Shariff and Khor in Malaysia.[16] These results were not 
in line with our studied samples that food insecurity was 
not significantly associated with maternal BMI.

Saaka and Osman in a study on food insecurity and its 
consequences on the nutritional status of mothers/child 
in Ghana showed that women in the FI households 
had lower BMI than women who were FS. Based on 

decreased from 6.3% to 3.8% and overweight/obesity 
increased from 54% to 62% after 6 months. The odds 
of mothers being overweight/obese increased by 80% 
in household with high wealth index (OR = 1.8, 95% 
CI: 1.04–3.34) [Table 4].

DISCUSSION

Based on the results, there was a high prevalence of 
different levels of food insecurity among the studied 
households under the coverage of the supportive section 
of MuPINSC at the beginning of the study. Considering 
the eligibility criteria of the program (having 
malnourished or growth retarded children who live 
in socioeconomically deprived family), this was 
well expected. After 6 months of food distribution 
among children, the frequency and the probability 
of severe food insecurity declined compared with the 
beginning of the study. It can be concluded that the 
supplementary food program may have had an effect 
on this trend. Considering the fact that the majority 
of the samples were low‑income families who could 
not afford their essential foods, it may not be unusual 
that they share child’s supplementary food between 
all the family members. Although nutrient intake of 
children was not measured, assessing the proportion of 
supplementary foods distributed and consumed by the 
target child showed that especially in the case of staple 
food items, i.e. rice, sugar, lentil, and oil, consumption 
by other family members was common. Food sharing 
is a common practice in low‑income families.[9] This 
could dilute the effect of the program on the nutritional 
status of children in one hand (the results are not 
presented here), but at the same time could affect the 
food consumption of the other family member(s) and 

Table 4: Odds ratios (95% confidence interval) and P values 
of changing in maternal body mass index categories by 
food security status at the end of the study, level of wealth 
index, and mothers’ educational level using ordinal logistic 
regression modeling

Factors OR SD Z P 95% CI

Food insecurity at the end of 
the studya

Mild FI 0.45 0.21 −1.66 0.09 0.17‑1.15
Moderate FI 0.72 0.28 −0.8 0.42 0.33‑1.57
Severe FI 0.73 0.29 −0.76 0.44 0.33‑1.62

Wealth indexb

Medium 1.3 0.35 1.13 0.2 0.8‑2.26
High 1.8 0.55 2.12 0.03 1.04‑3.34

Mother educationc

Primary/middle/high school 1.07 0.4 0.2 0.83 0.51‑2.24
Diploma/diploma 0.54 0.23 −1.43 0.15 0.23‑1.25

Baseline categories: aFood secure, bLow wealth index, cIlliterate mother. FI=Food 
insecure, SD=Standard deviation, CI=Confidence interval, OR=Odds ratio
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their report, BMI was not associated with household 
food insecurity as measured by HFIAS.[17] In addition, 
wealth index was associated with greater odds of 
overweight/obesity.[17] This result was in line with the 
result of our study that mothers in high wealth index 
household had higher odds of overweight/obesity. These 
conditions are consistent with what is commonly seen 
in developing countries where the individuals of higher 
socioeconomic classes are more at the risk of overweight 
and obesity.[17] This result could explain in the way that 
wealthy households are more likely of purchasing high 
dense energy foods and less exercise. In the other hand, 
low‑income families may have less access to such kind of 
foods and may do more physical activity through their 
work.

This study is the first comprehensive evaluation 
study of MuPINSC in Iran. It is primarily limited by 
the nonexperimental design which makes it difficult 
to attribute the results to the effects of MuPINSC. 
However, longitudinal studies may be less vulnerable 
to self‑selection bias than the cross‑sectional studies. 
Moreover, we were not able to measure the dietary 
intake of children and their mothers which limited our 
analysis of food security only to food access. However, 
assessment of the percentage of distributed foods 
consumed by the target child and the other family 
members helped to have some estimation of how the 
food baskets may have had affected household food 
consumption.

CONCLUSIONS

This study showed that distribution of supplementary 
food for low‑income malnourished children may improve 
household food security but could not eliminate food 
insecurity completely along with its main purpose for 
the improvement of nutritional status of malnourished 
or growth retarded children. More researches are needed 
to identify other factors that affect the effectiveness of 
supplementary foods on household food security and 
nutritional status of low‑income families.
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