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 Background: Food insecurity is a global problem with considerable health 
impacts. It is especially important in children as it can affect their learning ability. 
The present study was designed to determine household food insecurity status, 
intelligence quotients (IQ) and their associations with some relevant factors in 
village of Qehi, Esfahan.   
Methods: This study was conducted on all of the children under the age of seven 
years in village of Qehi in 2016. The nutritional status of participants was 
determined by measuring their heights and weights. General information, FFQ and 
USDA questionnaires were used to collect data about households socio-economic 
and food security status during interviews with mothers. Good enough Draw-A-
Person test was used to assess the participants’ IQ.  
Results: The prevalence of household food insecurity was 50%. There were 
significant associations between food insecurity and children sex and mother’s job 
status. Food insecurity was positively associated with number of household 
members (p<0.05) and negatively associated with children’s IQ, parental 
educational level, and household economic status. In addition, students living in 
food-insecure households less frequently consumed meat, fruits and vegetables and 
had less number of meals and snacks intake (p<0.05). Children’s IQ was only 
associated with sex.   
Conclusion: Food insecurity was prevalent among households in the studied 
population and it was associated inversely with children’s IQ. Based on these 
associations, food assistance programs and education is necessary in the studied 
population. 
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Introduction  
Food insecurity is defined as limited access to 

adequate and safe food to have an active life or 
uncertain ability to access acceptable food in 
socially acceptable ways [1-3]. Food insecurity 
is a global prevalent problem which can affect 
quality of life [4,5]. Various methods have been 
used to measure food insecurity [6-8].  

Food insecurity has considerable health 
impacts especially in children since their 
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nutrition affects not only their current health, but 
also involves their future. Food deprivation in 
children under the age of two, can lead to 
learning disability and IQ reduction [9]. The 
intelligence of the population in some of 
developed countries has increased over the last 
half century and nutrition improvement is 
proposed as one of the main factors for this 
increase [10]. Few studies have been assessed 
the effect of nutrition on children’s IQ in Iran. 

The aim of this study was to determine 
household food security status, children’s IQ and 
their relationships with some associated factors 
including sex, BMI, number of children in the 
household or family size, household economic 
level, parental educational level and job status 
and frequency of different food groups intake in 
village of Qehi, Esfahan. 

 
Methods 
This cross-sectional study was conducted in 

2016 on all of the children under the age of 
seven years in a village of Esfahan, Iran. Since 
the previous experience of drawing can 
remarkably affect the result of Draw-A-Person 
test, it is noteworthy to mention that no painting 
or drawing training courses was held before the 
study in this village which is the reason why we 
chose this village. Informed consent was 
obtained from all participants before the study. 

 
Assessment of socio-economic and nutritional 

status 
Socio-economic questionnaire was used to 

collect information about parental educational 
level and job status, numbers of children in the 
household and economic status which was 
defined via the ownership of some living 
facilities like personal home, personal car, 
refrigerator, washing machine etc. Households 
having three or less facilities were categorized as 
low economic status, those with four to six were 
considered as average and those with seven or 
more were categorized as good economic status 
[11-13]. A validated 168-item FFQ [14] was 
applied to estimate the mean intake of different 
food groups. To facilitate FFQ analysis, the food 
items were grouped into five main groups 
according to their nutrient content (grains, dairy 
products, meats, vegetables and fruits) and 
weekly intake of each food group was obtained. 
All of the questionnaires were filled out through 
face-to-face interview with mothers. 

 
 

Anthropometric measures   
Standing height and body weight of the 

children were measured with a portable direct 
reading stadiometer and calibrated digital scale 
while they were wearing light clothes and no 
shoes and BMI was calculated as Kg/m2.  

 
Assessment of food security status 
The USDA (US Department of Agriculture) 

food security module was used in order to assess 
the food security status which measures the 
households’ experiences with food insufficiency 
during the previous 12-month period by 18 
questions [15]. After the interviews, households 
were divided to four categories: food secure, 
food insecure without hunger, food insecure with 
moderate hunger and food insecure with severe 
hunger. In Iran, the validity of USDA module in 
measuring adult and child food insecurity was 
approved in a study in Shiraz [16] which was 
used in the present study. 

 
Assessment of intelligence quotients 
Goodenough Draw-A-Person test was used to 

evaluate children’s IQ. Children were provided 
with a paper, a pencil and enough time to draw a 
person. To score the drawings, presence or 
absence, detail and proportion of different 
aspects of the drawing such as specific body 
parts, clothing, etc. were analysed and one score 
was recorded for each item. Then, final score 
was obtained and mental age was appointed 
based on a table which determines mental age 
equivalent to the total score. Finally, IQ was 
calculated according to the mental and 
chronological ages of the children [17,18]. 
Children were categorized into three groups: 
subnormal (IQ≤89), normal (IQ: 90-109) and 
clever (IQ≥110). 

 
Statistical analysis  
Data were analysed using SPSS 16.0. First, 

normality of data was checked by Kolmogorov-
Smirnov test and then, χ2 and Pearson’s 
correlation tests were used. Significance was 
measured at P<0.05. Food insecurity status in 
different groups of children in terms of IQ, sex, 
parental educational level and job status and 
other qualitative variables was analysed by χ2 

test. The relationship between food security 
score with IQ score and other quantitative 
variables including mean food groups intakes 
was assessed by Pearson’s correlation test. 
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Results 
In the studied village, there were 92 children 

under the age of seven and all of them were 
included in the study (46 boys and 46 girls). The 
average age of the children was 3.7±2.2 years. 
Children under the age of 3 were not be able to 
participate in the drawing test because of test 
limitation. Therefore, only 52 children 
completed the drawing test. The mean IQ in the 
studied group was 105.5±15.7. The mean intake 
of different food groups is shown in Table 1. 

The prevalence of household food insecurity 
in the studied population was 50%: 27.2% of the 
households were food insecure without hunger 
and 22.8% were food insecure with moderate 
hunger (Table 2).  

Associations between food security status and 
studied variables are shown in Table 3. Food 
insecurity in boys was more than girls (p=0.01). 
The results showed that 63% of girls were food 
secure and 10.9% had food insecurity with 

moderate hunger while 37% of boys were food 
secure and 34.7% had food insecurity with 
moderate hunger. 

There was a strong association between 
mother’s job and food security status. Children 
in the households that the mother was employed, 
experienced food insecurity more than the 

Table 1. Mean intake of different food groups 
Food group intake 
(per week) Mean ± SD 

Grains  18.4±6.8 
Dairy products 8.3±4.6 
Vegetables 2.2±1.1 
Fruits 8.2±4.5 
Meats 6.7±3.6 

 
Table 2. Frequency of household food insecurity  
Food security status n % 
Food secure 46 50 
Food insecure without hunger 25 27.2 
Food insecure with moderate hunger 21 22.8 
 

Table 3. Associations between food security status and studied variables 
 Food secure Food insecure 

without hunger 
Food insecure with 
moderate hunger 

 P value* 

Sex N (percent) N (percent) N (percent) Total  
Girl 29 (63) 12 (26.1) 5 (10.9) 46 (50) 0.01 
Boy 17 (37) 13 (28.3) 16 (34.7) 46 (50)  
Father job      
Worker  31 (44.3) 21 (30) 18 (25.7) 70 (76.1) 0.179 
Clerk  7 (70) 3 (30) 0 (0) 10 (10.9)  
Self-employed  8 (66.7) 1 (8.3) 3 (25) 12 (13)  
Mother job      
Housewife  44 (53) 23 (27.7) 16 (19.3) 83 (90.2) 0.043 
Employed  2 (22.2) 2 (22.2) 5 (55.6) 9 (9.8)  
Father educational      
Primary  9 (25) 15 (41.7) 12 (33.3) 36 (39.1) 0.003 
Diploma 35 (64.8) 10 (18.5) 9 (16.7) 54 (58.7)  
Higher-educational 2 (100) 0 (0) 0 (0) 2 (2.2)  
Mother educational      
Primary  27 (42.2) 23 (35.9) 14 (21.9) 64 (69.6) 0.023 
Diploma 16 (72.7) 2 (9.1) 4 (18.2) 22 (23.9)  
Higher-educational 3 (50) 0 (0) 3 (50) 6 (6.5)  
Family size      
<4 36 (52.2) 17 (24.6) 16 (23.2) 69 (75) 0.628 
≥5 10 (43.5) 8 (34.8) 5 (21.7) 23 (25)  
BMI      
Low 4 (50) 1 (12.5) 3 (37.5) 8 (8.7) 0.5 
Normal 42 (51.2) 23 (28) 17 (20.8) 82 (89.1)  
Over-weight 0 (0) 1 (50) 1 (50) 2 (2.2)  
Economical level      
Low 12 (35.3) 13 (38.2) 9 (26.5) 34 (36.9) 0.042 
Average 34 (61.8) 10 (18.2) 11 (20) 55 (59.8)  
Good 0 (0) 2 (66.7) 1 (33.3) 3 (3.3)  
IQ      
Subnormal 0(0) 5(62.5) 3(37.5) 8(15.4) 0.009 
Normal 17(68) 3(12) 5(20) 25(48.1)  
Clever 8(42.1) 8(42.1) 3(15.8) 19(36.5)  
* χ2 test 
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children whom their mothers were housewives 
(p=0.043). Fifty three percent and 19.3% of the 
children whose mothers were housewives 
belonged to food secure and food insecure with 
moderate hunger households respectively, 
whereas these proportions were respectively 22.2 
and 55.6% in children whose mothers were 
employed. 

Significant associations were observed 
between parental educational level and food 
security status. The results illustrated that 64.8% 
and 72.7% of the children whose their fathers 
and mothers had diploma belonged to food-
secure households, whereas 75% and 57.8% of 
the children whose respectively their father’s and 
mother’s educational level was primary school 
belonged to food insecure groups. 

There was significant reverse association 
between food insecurity and economic status 
(p=0.042). The results showed that 61.8% of the 
children who lived in households with average 
economic status were food-secure, while only 
35.3% of the children lived in households with 
weak economic status were food secure. 

We observed a strong association between 
food security status and IQ level (p=0.009). 
Sixty eight percent of the children with normal 
IQ and 42.1% of clever children were food 
secure, while all of the children with subnormal 
IQ were food insecure (62.5% food insecure 
without hunger and 37.5% food insecure with 
moderate hunger). 

We did not observe significant associations 
between food security status and father’s job and 
BMI. 

Our results showed that 15.4% of the children 
had subnormal IQ, 48.1% were normal and 
36.5% were clever. There were no significant 
associations between IQ level and parental 
educational level and job status, family size, 
BMI and households’ economic status. Only a 
strong association was observed between IQ 
level and children sex. The results showed that 
62.5% and 9.4% of girls had normal and 
subnormal IQ respectively, whereas these figure 
in boys was 25% in both equivalent groups 
(Table 4).  

Table 5 depicts Pearson’s correlation between 
food security score and quantitative studied 
variables. Students who belonged to food-
insecure households had less mean intakes for 
meats, fruits, vegetables and less numbers of 
consumed meals and snacks (p<0.05). In 
addition, food security score was higher in the 
households who had more children (p<0.05). 

Also, there was a strong reverse correlation 
between IQ score and food security score 
(p<0.05). In other words, children belonged to 
food insecure households obtained lower IQ 
score in the test.  

The results of Pearson’s correlation test 
between IQ score and quantitative studied 
variables showed no significant associations. 

 
Discussion 
The prevalence of household food insecurity 

in the studied households was 50%: 27.2% of the 
households were food insecure without hunger 
and 22.8% were food insecure with moderate 
hunger. The prevalence of food insecurity 

Table 4. Associations between IQ level and children sex
 Subnormal IQ Normal IQ Clever  Total P value* 
Sex      
Girl 3(9.4) 20(62.5) 9(28.1) 32(61.5) 0.02 
Boy 5(25) 5(25) 10(50) 20(38.5)  
* χ2 test 
 
Table 5. Correlation of food security score with studied variables 
Variables Pearson’s correlation coefficient (R) P value* 
Height  -0.081 0.238 
Weight  0.109 0.169 
IQ -0.235 0.045 
Family size 0.199 0.029 
Numbers of consumed meals -0.257 0.01 
Numbers of consumed snacks -0.188 0.045 
Frequency of grains intake -0.071 0.298 
Frequency of dairy product intake -0.107 0.168 
Frequency of fruits intake -0.294 0.003 
Frequency of vegetables intake -0.296 0.003 
Frequency of meats intake -0.285 0.004 
* Regression test 
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measured by direct method in Tabriz and Yazd 
was reported 36.3% and 30.5% respectively [19, 
20]. It is important to mention that in these 
studies, food insecurity was measured by USDA 
6-item questionnaire which has less precision 
compare to USDA 18-item questionnaire [21]. 
According to the results of researches in Shiraz 
and Rey et al., which used the same module as 
our study to measure food insecurity, the 
prevalence of food insecurity was 44% and 
50.2% respectively [16,22]. The difference 
between these results could be explained as a 
result of timing of studies, different communities 
with different cultural and economic factors and 
different instruments used to assess food 
insecurity.  

Conforming to the findings of other studies 
[11, 23, 24], in the present study we observed a 
negative association between food insecurity and 
parental educational level. Food insecurity 
prevalence decreased in the households whose 
parents had higher educational degree. It is 
obvious that an increase in parental educational 
would increase their knowledge and awareness 
about the importance of their children nutritional 
status effect on their growth and performance 
which could result in taking necessary actions by 
them to prevent food insecurity. 

Conforming those of other studies [16, 25, 
26], our results revealed that food insecurity is 
negatively associated with households’ 
economic status. Household economic status has 
a great important role in household purchasing 
power and food availability which are the main 
factors determining household food security. 

The results of the present study showed that 
food insecurity score was positively correlated 
with number of household members which is in 
consistent with the results of studies conducted 
in Malaysia and Canada [27, 28]. The findings of 
other studies in Iran have indicated different 
results in this regard. While some studies have 
reported a positive association, the others have 
reported no significant association [11, 19, 29]. 
Households with more members need more 
food. Therefore, in low income households, the 
food content each member received reduced by 
increasing the number of members which can 
lead to food insecurity. 

This study showed that food insecurity in 
boys was more prevalent than girls which is 
conflicting with the results of studies in other 
areas [26, 30-32]. It seems that the old culture of 
paying more attention to boys as work force in 
rural areas has changed and girls’ nutrition is 

much more considered due to increase of 
parents’ knowledge. 

Unlike other studies, we did not observe a 
reverse relationship between father’s job status 
and food insecurity in this research [19, 29], but 
mother’s job status was significantly associated 
with household food insecurity and more 
employed mothers belonged to food insecure 
households which is not in consistent with the 
results of other studies [26,33]. These studies 
suggested that employed mothers can help 
fathers to provide enough food for their children, 
but the fact is that in this situation, mothers will 
have less time and practice to monitor their 
children nutrition which could result in 
increasing food insecurity. 

A significant reverse correlation between 
food security score and mean intake of meats, 
fruits and vegetables was observed in this study. 
Our results showed that children belonged to 
food insecure households, consumed lower 
numbers of meals and snacks and less servings 
of meats, fruits and vegetables per week which is 
completely in accordance with researches 
conducted in different parts of Iran [8, 19, 26] 
and also researches conducted in other countries 
[4, 30, 34]. There were not correlations between 
food security score and mean intake of dairy 
products and grains which could be due to more 
availability of these foods in the studied area. 

We observed that children’s IQ score is 
remarkably associated with household food 
security status and children with subnormal IQ 
belonged to food insecure households which is 
in consistent with previous studies [35]. A study 
in Iran, also reported a significant association 
between food insecurity and primary school 
students intelligence quotients [36]. The study 
conducted by Theodore et al. depicted that 
children with higher IQ, consumed more 
frequently cereals and legumes and children who 
consumed fish at least once a week, had higher 
IQ at the age of seven [37]. Although our study 
did not show a direct association between IQ and 
frequency intake of food groups, this could be 
regarded as an indirect influence of food 
insecurity which consequently affects IQ as it is 
shown in our study. 

 
Limitations 
The drawing test used in this study is 

applicable when there is no previous experience 
of drawing in children. We found only Qehi 
village with this situation which made us to limit 
our study in this village.   
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Conclusion 
Food insecurity was prevalent among 

households in the studied population and it was 
associated inversely with children’s IQ. 
According to the associations between food 
insecurity and parental educational level and 
economic status which can consequently 
influence children’s IQ, it is of great importance 
to provide food insecure households with 
support and education which can be feasible 
through food assistance programs.  
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