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Summary. Introduction: Due to lack of data on the food insecurity and food diversity in the west of Iran, this
study conducted to assay food insecurity and its association with food diversity, depression and blood pressure
among Kurdish population focusing on high school students and their families. Mezhod: This cross-sectional
study was conducted between September and March, 2015-2016 on 364 high-school students (68.68% ur-
ban and 31.32% rural) and their families. Food security questionnaire, general socio-economic questionnaire
(SEQ) and food frequency questionnaire (FFQ). Beck’s Depression Inventory (BDI) test was used to assess
depression condition. Data analysis was performed with SPSS22 and P value less than 0.05 was considered
to be statistically significant. Resu/z: Participants with food diversity less than the median (group2) had more
associated to food insecurity in all participants (P=0.02). Moreover, in total population dairy diversity was
negatively associated with food insecurity (p=0.05). No association was observed between food insecurity and
depression among all participants (P=0.54) but after splitting to sex it was significant for female (P=0.02)
but not male (P=0.48). Conclusion: food insecurity is associated with different complication in high-school
students in the Kurdish population, west of Iran. Food insecurity which is related to low income is related also
to low food diversity and other aspects of life such as mental problems, as mentioned depression.
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Introduction

As a basic human need, limitation in the accessi-
bility of food regarded as a violation of human rights
(1). Food insecurity is a condition related to the sup-
ply of food and individuals’ access to it and defined as
uncertain or limited access to safe, nutritious, sufficient
and healthy food to meet household dietary needs for an
active, productive, and healthy life(2). So as an unstable

condition, food insecurity affects many aspects of hu-
man life such as personal health, physical, the psycho-
logical and social condition of individuals (3-5). Recent
studies have been reported the importance of food secu-
rity particularly in young and school-age population(5).

Food insecurity in personal level is associated with
insufficient intake of vitamins, less fruit and vegetable
consumption, higher cholesterol intake and lower en-

ergy intake(6).
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Dietary diversity is defined as “the number of dif-
ferent food’s or food groups consumed over a given
reference period” and can be regarded as a good in-
dexes for dietary quality (7). Dietary diversity is re-
garded as an important problem experienced by most
poor households worldwide(8). Previous studies have
demonstrated a significant association between lack
of food diversity and food insecurity in the different
population(9).

Moreover, a positive significant association be-
tween food insecurity and the mental problem has
been documented in previous studies. In a global in-
vestigation conducted in 2017 in 149 countries (10)
results showed food insecurity is associated with more
stress and poor mental health. Besides these, recently
some investigations have demonstrated the association
of food insecurity and blood pressure (11). Accord-
ing to the published documented from FAO in 2015,
there are 800 million undernourished people world-
wide (12), with different prevalence between states and
countries (13). With attention to the lack of data on
the food insecurity and food diversity in the west of
Iran, particularly Kurdish population, the study was
conducted to assay food insecurity and its associa-
tion with food diversity, depression and blood pressure
among Kurdish population focusing on high school
students and their families.

Materials and methods

Participants

This cross-sectional study was conducted over a
seven-month period between September and March,
2015-2016. The study population consisted of 364
high-school students (68.68% urban and 31.32% ru-
ral), and their families. The subjects were randomly se-
lected from high schools located in the city and rural
areas of Paveh, Kermanshah province in the western
part of Iran. The students were in grades 9-12 (based
on Iranian high school education system) and aged 14
to 18 years. Permission to conduct the research was
obtained from the state Department of Education and
the school authorities involved. Ethical approval for
the research was granted from the ethical review com-
mittee of Tabriz University of Medical Sciences. Writ-

ten consent was obtained from each student and their
householder (father in most cases). The adolescents
were given the opportunity to refuse participation, but
none of them declined.

Data collection

Arrangements were made with the state Depart-
ment of Education and schools. The investigators vis-
ited each participating school for data collection. The
sampling technique used in the study was stratified ran-
dom sampling with proportionate allocation. Schools
and classes were selected randomly from a list of ur-
ban and rural high schools as strata. 6 high schools (3
girls, 3 boys) were selected by the mentioned method.
Within each selected school, 60 students were selected
randomly including 10 students from each grade (that
is grades 4, 5, 6 and 7). Each student was familiarized
with the study and any questions were answered by the
investigator. Data were collected through a direct in-
terview for food security questionnaire, general socio-
economic questionnaire (SEQ) and food frequency
questionnaire (FFQ), both by students. FFQ used to
obtain frequency and portion size information about
food and beverage consumption over the past year
and SEQ used to determine socio-economic status
of families. Household food insecurity was evaluated
using the USDA (US Department of Agriculture)
Food Security questionnaire and dietary intake was
assessed with food frequency questionnaires. This 18-
item questionnaire which examined household food
security status in the last 12 months was completed
by interviewing the mother(14). It should be men-
tioned that 18-item USDA household food security
questionnaire has been validated of previous studies
in Iran (15-18). Food Diversity defined as the num-
ber of different foods or food groups consumed over
12 past months. Rating of 18-item USDA household
food security status questionnaire was: positive rate to
answers “often true”, “sometimes true”, “almost every
month”, “some months”, and “yes” and zero score to
responses “not true”, “does not know or refused”, “only
1 or 2 months”, and “no”. Finally, scores 0-2 in food
secure group, 3-7 in food insecure group without hun-
ger, 8-12 in food insecure group with moderate hun-
ger, and 13 and higher in food insecure group with
severe hunger were situated (14). The reliability of the
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food security questionnaire was calculated to be 0.84
by employing Cronbach’s alpha coefficient. The socio-
economic questionnaire was used to collect the demo-
graphic characteristics including 21 variables (age, sex,
family size, birth rank, using of dietary supplements,
having breakfast, parental education level, economic
status or having living facilities, occupational status of
mother and head of the family, size of home range,
and residential property ownership status). About liv-
ing facilities, mothers were asked that how many items
of these 9 items they have (refrigerator, home, hand-
sewn carpet, car, flat-screen color television, computer,
dishwasher, washing machine, and microwave). Living
facilities in the socioeconomic questionnaire were con-
sidered less than or equal to 3-item as low economic
level, 4 to 6-item as moderate economic level, and
more of 7-item as a good economic level (18). Also,
the participants were asked to provide their last year’s
Grade Point Average (GPA). The GPA range was
from 0.00 to 20.00 scores.

Body weight (BW) was measured while the par-
ticipants were minimally clothed without shoes, using
digital scales and recorded to 0.1 kg. Direct measures
of height were taken with the subject in a relaxed and
erect position. Measurements were taken to the nearest
millimeter and are reported in centimeter. During the
measurements, the student was without shoes and with
minimal clothing. Body mass index (BMI as weight
(kg)/height (m)?* was then calculated. Height and BMI
z-scores were calculated with the use of the WHO 2007
(BMI-for-age and height-for-age z-scores)(19). The
Omron digital blood pressure monitor (Model MX3,
Japan) was used for measuring blood pressure (BP). Af-
ter a 5-minute rest period, BP was measured twice times
in the right arm (sitting with the arms supported pre-
cisely at the right atrium level), at an interval of 30sec-
onds and mean value of the two measurements were
calculated. High blood pressure (HBP) was defined as
average systolic and/or diastolic BP 295® percentile for
age, sex, and height on 3 or more separate occasions.
Blood pressure levels 290" percentile and <95 percen-
tile were regarded as prehypertension (20).

Assessment of other variables
The five main groups of the food pyramid, which

are divided into 23 subgroups, were used to determine

the food diversity score. The total food diversity score
represents the mean scores of five main groups. That
is, each of the five groups had a maximum of 2 points
out of a total of 10 food diversity points. In order for
each individual to be considered a consumer for each
food group, he should have consumed at least half the
serving of the food (in accordance with the definitions
of the quantitative index of the food pyramid) within
2 days. The adequacy ratio of some nutrients and their
mean values were calculated using the recommended
values of internationally accepted standards, taking
into account age and sex. The BDI (Beck’s Depression
Inventory) test was used to assess depression condi-
tion. The BDI test included a 21 item self-report using
a four-point scale ranging which ranges from 0 (symp-
tom not present) to 3 (symptom very intense). The test
takes approximately 50 to 10 minutes to complete.
There is a shortened version of the test consisting of 7
items intended to used by primary care providers.

Data analysis

For evaluating the normal distribution of quan-
titative variables Kolmogorov—Smirnov test was con-
ducted. Chi-square test conducted to examine popula-
tion characteristics according to different study groups.
To measure the odds ratio and 95% Cls for food inse-
curity according to dietary diversity and blood pressure
logistic regression conducted. Data analysis was per-
formed with SPSS22 and P value less than 0.05 was
considered to be statistically significant.

Result

The population characteristics

As shown in tablel, 42.9 percent of participants
were female. The mean weight, height, BMI(Body mass
index), SBP(systolic blood pressure), DBP(Diastolic
blood pressure), mother age and father age was 61.39+
13.51, 166.31+ 9.22, 22.11+ 4.04, 116.34+ 14.59,
76.14+ 9.14, 41.49+ 5.43and 47.86+ 5.75, respective-
ly. As the education level of parents is demonstrated,
most of them were under diploma in both groups of
the mother (61.8%) and father (65.1%) while 31.5%
of mothers group and 4% of fathers were uneducated.
Moreover, 14.7% of participants had a weak economic
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Table 1. The population characteristics

Variables Characteristics
gender Male 156 (42.9)

Female 208 (57.1)
Mother education  Uneducated 104 (31.5)

Under diploma 204 (61.8)

Academic 22 (6.7)
Father education =~ Uneducated 14 (4)

Under diploma 229 (65.1)

Academic 109 (31)
Father job 1 16 (4.5)

2 185 (52.6)

3 151 (42.9)
Mother job 1 323 (88.7)

2 16 (4.4)

3 25 (6.9)
economical group ~ Weak 53 (14.7)

Moderate 226 (62.6)

Good 82 (22.7)
Depression 1 210 (58.3)

2 71 (19.7)

3 31(8.6)

4 48 (13.3)
weight 61.39+ 13.51
Height 166.31+ 9.22
BMI 22.11+ 4.04
Systolic blood pressure 116.34+ 14.59
Diastolic blood pressure 76.14x 9.14
Mother age 41.49+ 5.43
Father age 47.86x 5.75

condition, and 62.6% were in moderate economical
condition, rest of them (22.7%) had a good economic
condition.

Population characteristics according to food security in dif-
ferent sexes

As shown in table2, in both male and female par-
ticipants mother (P=0.056 for males and P=0.03 for
females) and father (P=0.01 for males and females)
education was negatively associated with food secu-
rity. Moreover, in both female (P=0.001) and male
(P=0.001) groups families with better job condition
were negatively associated with food insecurity. As it

was predictable, the better economic condition was
strongly associated with lower household food insecu-
rity in both males (P=0.001) and females (P=0.001).
Moreover, no association was founded between food
insecurity and depression among participants for all
participants (P=0.54) but after splitting to sex it was
significant for female (P=0.02) but not male (P=0.48).

Food insecurity according to food diversity scores

Association between food diversity and food se-
curity is demonstrated in table3. Participants with food
diversity less than the median (group2) had more asso-
ciated to food insecurity in all participants (P=0.02) and
males (P=0.008), but not in female group (P=0.38), sep-
arately. When we divided food into subgroups included
fruits, bread, vegetables, meat, and dairy to examine the
association between food diversity and food insecurity
significant association was found only between food in-
security and fruits diversity in males group. Moreover,
in total population dairy diversity was negatively associ-
ated with food insecurity (p=0.05)

Association of food insecurity and blood pressure:

As shown in table4, we did not find any signifi-
cant association between food insecurity and DBP. But
a significant association between SBP and food inse-
curity was observed. Before adjusting to sex, higher
HTN was significantly associated with food insecurity
(P=0.003 and OR: 2.69) which remained stable after
adjusting to sex (P=0.003 and OR: 2.71).

Discussion

Results of the current study showed parent edu-
cation and the job was associated with food insecu-
rity in the population. Moreover, household economic
condition and food diversity were strongly associated
with food security. Our analysis also showed a positive
and strong association between food insecurity and
depression.

The source of a household’s income is strongly
associated with food insecurity. The jobs with higher-
paying and can cause the better economic condition,
and providing better availability of the most impor-
tant food resources. Generally, food insecurity reduces
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Table 2. Population characteristics according to food security in different sexes

Variables The study groups P for sex x
Male Female group™
Secure insecure p* Secure insecure p*

1 18(21.4)  22(38.6) 30(26.3)  34(45.3)

Mother education 2 56 (66.7)  32(56.1) 0.056 75(65.8)  41(54.7) 0.003 0.648
3 10 (11.9) 3(5.3) 9(7.9) 0(0)
1 0 (0) 4(6.5) 5 (4.3) 5(5.9)

Father education 2 51(58) 47 (75.8) 0.001 64 (54.7)  67(78.8) <0.001 0.929
3 37(42)  11(17.7) 48 (41)  13(15.3)
1 78(85.7) 63 (96.9) 104 (86)  78(89.7)

Mother job 2 5(5.5) 2(3.1) 0.034 3(2.5) 6(6.9) 0.040 0.442
3 8(8.8) 0(0) 14 (11.6) 3 (3.4)
1 1(1.1) 3 (4.8) 3(2.6) 9 (10.6)

Father job 2 37 (42) 42 (67.7) 0.001 52 (44.4)  54(63.5) <0.001 0.799
3 50(56.8) 17 (27.4) 62(53)  22(25.9)
1 10(11)  15(23.8) 10(83)  18(20.7)

Economical group 2 48(52.7)  45(71.4) <0.001 71(59.2)  62(71.3) <0.001 0.549
3 33 (36.3) 3(4.8) 39 (32.5) 7 (8)
1 66 (72.5)  41(67.2) 68(56.2) 35 (40.2)

depression 2 5@ 20628 O™ T3ws  s20s 0 008 0.543

* P-value was reported based on Chi-square test. ™ P-value was reported based on Multivariate analysis of variances.

Table 3. Odds ratio and 95% Cls for food insecurity according to food diversity scores.

Food insecurity

Male Female Total
OR  95%CI P OR  95%CI P OR  95%CI P
Total diversity Group1l  Ref Ref. Ref: Ref. Ref. Ref. Ref. Ref. Ref.
Group2  2.66 1.25;5.48 0.008 128 0.733;2.26 0380  1.69 1.08; 2.62 0.020
fruits diversity Group1l  Ref Ref. Ref: Ref: Ref. Ref: Ref. Ref. Ref.
Group2 2.27  1.02;5.03 0.043 1.09 0.534;2.25 0.799 1.51  0.894;2.56  0.122
bread diversity Groupl  Ref Ref. Ref. Ref. Ref. Ref. Ref: Ref: Ref:
Group2 0.676 1.86;2.46  0.553 1.70  0.670;4.35 0.262 1.25 0.596;2.65  0.547
vegetable diversity Group1 — Ref Ref: Ref: Ref: Ref: Ref: Ref. Ref. Ref.
Group2 0.844 0.383;1.86 0.676 146  0.783;2.73  0.233 1.18 0.728;1.93  0.490
meat diversity Groupl  Ref Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Group2 0.883 0.408;1.91 0.752 0.587 0.333;1.03 0.065 0.681 0.434;1.06  0.095
dairy diversity ~ Group1  Ref. Ref Ref  Ref Ref Ref  Ref Ref Ref

Group2 0521 0.232;1.16 0.113  0.702 0.398;1.23 0.220 0.643  0.407;1.01 0.05

Data analysis was done by logestic regression. Group 1: more than median score. Group 2: less than med

with augment in education level. A large number of ~ showed a positive relationship between food security
researches have demonstrated a strong association be- and economic status. Food insecurity had an increas-
tween education level and food security (21-24). We  ing trend in the weak, moderate, and good economic
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Table4. Odds ratio and 95% Cls for food insecurity according to Blood pressure.

Food insecurity

Model 1 Model 2
OR 95% CI P OR 95% CI P

SBP Normal Ref. Ref. Ref. Ref Ref Ref.
Pre HTN 0.159 0.036;0.700 0.015 0.161 0.036;0.703 0.016

HTN 2.69 1.40;5.16 0.003 2.71 1.39;5.28 0.003

DBP Normal Ref Ref Ref Ref Ref Ref.
Pre HTN 0.701 0.350; 1.40 0.318 0.701 0.349; 1.40 0.317

HTN 1.00 0.560; 1.81 0.977 1.01 0.561;1.83 0.961

Data analysis was done by logistic regression. Model 1: crud model. Model 2: sex adjusted.

status groups. The results are in agreement with previ-
ous studies (25-28). (29). Based on the study findings,
a strong relationship between the parent’s job and food
insecurity was observed. This is in agreement with
the results of research performed by Kim et al. (2011)
which conducted on household food insecurity in the
Republic of Korea (30).

Our findings suggest that food insecurity is asso-
ciated with systolic blood pressure. This is in agreement
with the results of the research conducted by Irvin et
al. (31). It showed that sufficient food accessing related
stress in insecure households resulting in higher blood
pressure in these households. Also, limitation in ad-
herence to a healthy dietary pattern has been suggested
as a reason for elevated blood pressure in food insecure

individuals (11).

Study of food insecurity and food diversity have
shown in previous studies (8, 32-34). Our results
showed higher food diversity score is associated with
lower food insecurity in a population. In a study in
Bangladesh which enrolled 14600 women into an an-
tenatal micronutrient supplementation trial, results
showed dietary diversity, especially intakes of fruit, veg-
etables, and animal-source foods, decreased in higher
food insecurity condition in rural Bangladesh (32). In
a cross-sectional study in Mexico which conducted in
2014 among 955 participants, Mexican Children liv-
ing in severe food insecurity had the higher proportion
of low dietary diversity (53.6%) compared to those liv-
ing in food security. Moreover, children, those suffer-
ing from moderate and severe food insecurity did not
reach to recommended energy intake (35). In the same

line with our study, these studies recommend food di-
versity is a key factor to decrease food insecurity in the
household with the lower economical condition.

As shown in previous studies, food insecurity
is positively associated with depression (36, 37). As
mentioned, a positive significant association between
food insecurity and the mental problem has been doc-
umented in previous studies(10). In agreement with
these studies, our study showed a positive association
between food insecurity and depression. Results point
to the need to address the psychosocial issue in con-
junction with economic issues to reduce food insecu-
rity related depression in the population.

Limitations

It is important to consider the current findings are
in the context of the cross-sectional data and causal
relationships cannot be drawn. It is also necessary to
highlight that the data rely on the reliability and ac-
curacy of self-report, which may be subject to recall or
interviewer bias. With all of these, the present study is
one of the first attempts to understanding of food and
nutrition status of high-school students with attention
to the association of food insecurity and its associated
factors among Iranian Kurdish population.

Conclusion

According to the result of the present study, it
can be concluded that food insecurity is associated
with different complication in high-school students in
the Kurdish population, west of Iran. Food insecurity
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which is related to low income is related also to low

food diversity and other aspects of life such as mental

problems, as mentioned depression.
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