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Introduction: The right to food is a human right. Food insecurity refers to the
inability to prepare proper and healthy food. Food insecurity is associated with
adverse outcomes among households. To determine the prevalence of food
insecurity, its level, and the factors affecting it among households covered by
health centers in marginalized areas of Birjand city.

Methods: This descriptive-analytical cross-sectional study was performed on 396
households aged 20-60 years covered by health centers in the marginal areas of
Birjand in 2019. We used a 9-item Household Food Insecurity Access Scale (HFIAS)
questionnaire. Chi-square, Fisher, and logistic regression analyses were performed
using SPSS 22 software at a significance level of less than 0.05.

Results: The mean age of the subjects was 34.04 4+ 9.41 years. In total, 48% of the
subjects had a level of food insecurity, of which 7.6% had severe, 12.6% moderate,
and 27.5% mild insecurity. The prevalence of food insecurity in families with low
members and higher levels of education is significantly lower (p < 001). Backward
Logistic regression showed that illiteracy (OR: 8.26) and primary education (OR:
2.65), rental housing status (OR: 1.69), lower-income levels being covered by
support organizations (OR: 3.13), employed members between 3-4 and more than
five (OR: 2.73 and 2.93, respectively), and low weight (OR: 2.55) were associated
with food insecurity. The prevalence of food insecurity in this study was high.

Conclusion: The high prevalence of insecurity in studied households is an alarm
for the authorities, which can be due to poverty and the low level of nutritional
literacy of households’ heads and mothers. Helping to improve the quality of life
of families and food insecurity of households by improving physical and economic
access, increasing literacy and nutritional culture, and reducing the burden of
non-communicable diseases related to nutrition is a suggested solution.
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Introduction

Food and nutrition are among the basic needs of human society (Alimoradi et al., 2015).
Food security is the concept that arises from the availability, affordability, and utilization
of food (Gustafson et al., 2016). It is one of the most important health, social, economic,
and political issues in different countries, especially in low and middle-income countries
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(Behzadifar et al, 2016). Iran has been at a moderate risk in
terms of food insecurity in the 2013 map (Rezazadeh et al,, 2016).
Regarding the importance of the issue, food security is considered
in the Constitution Vision 1404 Document, Fourth and Fifth
Development Plans of Iran (Holben and Pheley, 2006). Also, the
US Food and Agriculture Organization (FAO) and the World Bank
have identified it as one of the Millennium Development Goals
(MDGs) (Drewnowski and Specter, 2004).

Food security is defined as the access of all households at all
times to adequate food for a healthy and active life. The major
goals of food security are two-fold. The first goal is to provide
nutritionally healthy and adequate food. The second is ensuring
that decent food is supplied in a way that is acceptable to society
(Mohammadzadeh et al., 2011). According to this definition, food
security requires better access to a desirable and sufficient food
pattern based on the three principles of nutritional adequacy,
diversity, and balance (Broussard, 2019).

In general, based on the results of a meta-analysis and
regardless of the scale used, the prevalence of food insecurity
among households, children, mothers, female-headed households,
low-income groups, and elderly households in the country is 49, 67,
61,75, 86, and 65%, respectively (Behzadifar et al., 2016). According
to the Iran’s National Food and Nutrition Security Monitoring
System, in 2017, fourteen provinces were in a relatively insecure
to very insecure food situation (Alimoradi et al., 2015). The results
of another study conducted in Iran also indicated that 20% of
the society has economic problems to solve abdominal satiety and
about 50% to provide cellular satiety (Ghassemi, 1997). According
to available data (Ghassemi, 1997), one-fifth of households are
deficient in energy and protein, and half of them are deficient
in micronutrients (such as Calcium, Vitamin A, and Vitamin B)
(Ghassemi, 1997).

Some relationships have been observed between non-
communicable diseases (NCDs) such as obesity, overweight and
hypertension and food insecurity (Huizar et al., 2020). The reason
is that populations with food insecurity consume cheap food
with high energy content but low in terms of micronutrients
(Drewnowski and Specter, 2004; Mohammadzadeh et al., 2011),
fruits, vegetables, milk and dairy products (Pollard and Booth,
2019). These cases are more common in suburban residents who
have characteristics such as lack of fundamental infrastructure,
high unemployment rate, low water, and environmental health,
inadequate housing, insecurity, violence, and poor health
indicators (Mutua et al., 2011).

Given that food insecurity is an indicator of household and
individual health and inadequate food causes developmental,
health, and nutritional problems, monitoring food insecurity
and examining its factors are necessary for any society. Also,
measuring and monitoring food insecurity and hunger can greatly
help policymakers, support organizations, and other institutions
to design the necessary programs and interventions, as well as
monitoring and evaluating them (Ramesh, 2009; Ramesh et al,
2010). Due to the lack of a study on the prevalence of food
insecurity in marginalized areas in Iran, especially in Birjand, the
present study aims to determine the prevalence of food insecurity
and the factors affecting it among households covered by health
centers in marginalized areas around the Birjand city in 2019.
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Materials and methods

This descriptive-analytical cross-sectional study was performed
on 396 households covered by health centers in the marginal
areas of Birjand city in 2019. These areas are considered marginal
for various reasons. These areas usually exist on the outskirts
of the city, and urban developments and facilities are weak in
them. Usually poor families who cannot afford proper housing
live in these areas because the housing built in these areas is
usually illegal.

Individuals were selected according to the population of each
center (6 suburban centers). For this purpose, the number of
samples for each center was determined proportional to the size,
and random sampling was performed in each center based on the
list of women 20-60 years in the SIB system (sib.bums.ac.ir). The
SIB is an integrated health system that includes all data related to
households and type of services.

The valid and reliable questionnaire of Household Food
Insecurity Access Scale (HFIAS) consisting of nine questions
was used to collect data. The HFIAS consists of two types of
related questions. The first question type is called an occurrence
question. There are nine occurrence questions that ask whether
a specific condition associated with the experience of food
insecurity ever occurred during the previous four weeks (30 days).
Each severity question is followed by a frequency-of-occurrence
question, which asks how often a reported condition occurred
during the previous four weeks. Each occurrence question consists
of the stem (timeframe for recall), the body of the question
(refers to a specific behavior or attitude), and two response
options (0 = no, 1 = yes). There is also a “skip code” next to
each “no” response option. This code instructs the enumerator
to skip the related frequency-of-occurrence follow-up question
whenever the respondent answers “no” to an occurrence question.
Each HFIAS frequency-of-occurrence question asks the respondent
how often the condition reported in the previous occurrence
question happened in the previous four weeks. There are three
response options representing a range of frequencies (1 = rarely,
2 = sometimes, 3 = often). This tool categorizes households
into four levels of household food insecurity (access): food
secure, mild, moderately, and severely food insecure using the
HFIAP indicator. The higher the score, the more food insecurity
(access) the household experienced. The lower the score, the less
food insecurity (access) a household experienced (Coates et al,
2007).

One collected the data
anthropometric information. Participants’ weight was measured
with a digital scale. If the BMI of the participants was less than 18.5
categorized as underweight, if the BMI was 25.0 to <30, it falls

trained employee regarding

within the overweight range, and If the BMI was 30.0 or higher, it
falls within the obesity range. Income levels were classified based
on the salary of the head of household in three category (low:
<50,000,000 Rial, moderate: 50,000,000-1,50,000,000 Rial, and
high: >1,50,000,000 Rial)

All participants filled out the informed consent form before
entering the study. Also, our study was approved by the ethics
committee of Birjand University of Medical Sciences (ethical
code: IR BUMS.REC.1399.284).
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Descriptive tests, Chi-square, Fisher, and logistic regression
analysis were performed using SPSS 22 software at a significance
level of less than 0.05.

Results

In this study, 396 women participants entered the final analysis.
The mean age of the subjects was 34.04 £ 9.41 years. Most of the
subjects were married (93.9%). Other socio-demographic aspects
of the subjects are presented in Table 1.

According to the results, a high percentage of the subjects were
overweight (27.5%) or obese (12.6%). About half of the subjects had
some degree of food insecurity, of which 7.6% had severe, 12.6%
moderate, and 27.5% mild insecurity (Figure 1).

There was no significant relationship between family size and
the prevalence of food insecurity. However, the prevalence of
food insecurity in families with low members and higher levels of
education is significantly lower (p < 001) (Table 2). Only 16.8%
of households with primary education and 67.7% of households
with university education had food security. The prevalence of food
security among women in government employment (73%) is higher
than that of housewives and women in private employment.

There was no significant relationship between food insecurity
and the number of households working in the family (p = 0.1),

TABLE 1 Socio-demographic information of the participants.

Age in year (mean+ SD) 34.04 +9.41
Family size 3.99+1.28
Marital status Single 13 (3.3%)
Married 372 (93.9%)
Divorced 11 (2.8%)
Education Illiterate 12 (3%)
Under diploma 128 (32.3%)
Diploma 129 (32.6%)
University education 127 (32.1%)
Job Housewife 301 (76%)

Self-employment 58 (14.6%)

Government jobs 37(9.3%)
Housing status Owned 215 (54.3%)
Rental 169 (42.7%)
Others 10 (2.5%)
Under 18 years Yes 285 (72%)
No 111 (28%)
Health Insurance Yes 367 (92.7%)
No 29 (7.3%)
Body mass index Normal 191 (52.3%)
Overweight 109 (27.5%)
Obesity 50 (12.6)
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but the relationship between the prevalence of food insecurity and
income level was statistically significant. Households with low-
income had 37.7% food security and households with a good
income had 85.7% food security (p > 001). This relationship was
also observed between the types of housing such that 42% of tenants
had food security compared to 60.5% of households who won
a house. Moreover, those who lived with grandchildren or other
family members had low food security (29.9%). This relationship
is statistically significant (p = 0.02). Also, those who are covered by
support organizations have less food security than those who are
not covered by support organizations (21.4 vs. 54.2%).

Backward Logistic regression was used to examine the
relationship between variables related to food insecurity. Based
on this analysis, in the final model, illiteracy (odds ratio: 8.26)
and primary education (2.65), rental housing status (1.69), lower-
income levels (medium and low), being covered by support
organizations (odds ratio: 3.13), employed member between 3 and
4 and more than five (odds ratio: 2.73 and 2.93, respectively), lack of
health insurance coverage (odds ratio: 3.13), and low weight (odds
ratio: 2.55) were associated with food insecurity (Table 3).

Discussion

The results of the present study showed that about 48% of the
subjects had some degree of food insecurity, of which 7.6, 12.6, and
27.5% had severe, moderate, and mild insecurity, respectively. The
results of this study can be the beginning of government support
for intervention programs to create food security in the region such
that it can lead to the right and informed decisions in this regard.

In line with the results of the present study, it has been
reported that food insecurity is evident in small towns, suburbs,
and villages (Sharkey et al., 2012). About 48% of the participants
had experienced one of the types of food insecurity, which is in
line with the study of Abbasi et al. (2016) conducted on suburban
households and villages of Alborz province (Abbasi et al., 2016).

Findings have shown that the prevalence of food insecurity
has a significant relationship with the number of family members
so that food insecurity is less in small families. This finding is
consistent with the results of a study by Ramesh et al. (2010), Che
and Chen (2001), Willows et al. (2009), Foley et al. (2010), who
showed that a significant positive relationship between family size
(number of children) and food insecurity (Che and Chen, 2001;
Willows et al., 2009; Foley et al., 2010; Ramesh et al., 2010). This
important relationship can be explained by the fact that the small
size of the families allows providing food and thus food security
for family members. As the size of the family increases, the need
for food increases as well. Large families are sometimes forced
to reduce the amount and number of meals to provide food for
family members, resulting in food insecurity. This is related to
another finding in the present study that households who lived with
grandchildren or other family members had lower food security.
This relationship can be attributed to the fact that living with
grandchildren or other family members increases the number of
family members, so the amount of food required increases, and
food security decreases (Sotoudeh et al., 2016).

The results of this study showed that the prevalence of food
insecurity is significantly lower at higher education and university
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FIGURE 1
Level of household food insecurity in the selected sample.

TABLE 2 Food insecurity levels based on socio-demographic and economic variables.

Variable Food secure Mild food Moderate Severe food
insecure food insecure insecure
Family size 1-2 30 (65.2) 11(23.9) 3(6.5) 2(4.3) 0.5
3-4 119 (50.9) 69 (29.5) 24(10.3) 22(9.4)
>5 58 (50) 29 (25) 23(19.8) 6(5.2)
Education level Illiterate 2(16.8) 4(33.3) 5(33.3) 1(8.3) 0.001<
(woman participant) Under diploma 44 (34.4) 44 (34.4) 23 (18) 17 (13.3)
Diploma 75 (58.1) 34 (26.4) 13 (10.1) 7(5.4)
University education 86 (67.7) 27 (21.3) 9(7.1) 5(3.9)
Job Housewife 153 (50.8) 82 (27.2) 41 (13.6) 25 (8.3) 0.01
Self employment 27 (46.4) 23(39.7) 7 (12.1) 1(1.7)
Government jobs 27 (73) 4(10.8) 2(5.4) 4(10.8)
BMI Normal 85 (44.5) 60 (31.4) 30 (15.7) 16 (8.4) 0.07
Overweight 83 (58.9) 34 (24.1) 12 (8.5) 12 (8.5)
Obesity 39 (60.9) 15 (23.4) 8 (12.5) 2(3.1)
Employed number 0-1 160 (49.4) 94 (29) 43 (13.1) 27(8.3) 0.1
>2 47 (65.3) 15 (20.8) 7(9.7) 3(4.2)
Income level Low 74 (37.2) 70 (35.3) 30 (15.1) 25 (12.6) 0.001<
Moderate 88 (65.2) 34(25.2) 11(8.1) 2(1.5)
High 36 (85.7) 2(4.8) 4(9.5) 0 (0)
Support organization Yes 6(21.4) 7 (25) 7 (25) 8(28.6) 0.001<
No 198 (54.2) 102 (29.9) 43 (11.8) 22 (6)
Living condition Alone 7 (50) 3(21.4) 3(21.4) 1(7.1) 0.02
With husband 195 (53.4) 102 (27.9) 44 (12.1) 24 (6.6)
Other 5(29.4) 4(23.5) 3(17.6) 5(29.4)
Housing status Owned 133 (60.5) 52 (23.6) 26 (11.8) 9 (4.1) 0.001
Rental 73 (42) 57 (32.8) 23 (13.2) 21 (12.1)

levels. This may be because households with higher levels of
education have more job opportunities so they can earn more.
Following the increase in income, they can provide a variety of
foods. As the parents’ education level increases, their awareness,
attitudes, and actions about family nutrition improve. A high
level of education can also increase the level of knowledge about
nutrition and affect all stages of purchasing, preparation, cooking,
and consumption, and thus provide food security for the family.
The results of the present study are consistent with those of
Dastgiri et al. (2006), Mohammadzadeh and Eshraghian (2010),
Mohammadzadeh et al. (2010), Payab et al. (2012), and Hakim et al.
(2011).

Frontiers in Sustainable Food Systems

However, the results of the current study are inconsistent
with those of Shariff and Khor (2005) who reported a relationship
between father’s education and food insecurity, but no significant
relationship between household food insecurity and maternal
education (Shariff and Khor, 2005). Also, in 2008, studies
in Brazilian and Australian households showed that parents’
academic education did not have a significant effect on
household food insecurity (Panigassi et al, 2008; Foley et al,
2010).

The prevalence of food security among women who had
government jobs was highest. This finding is consistent with
the results of Sotoudeh et al. (2016), who showed a significant
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TABLE 3 Adjusted logistic regression for factors related to food insecurity.

Variable 95% Confidence
interval

Education level (reference:

university education)

Illiterate 8.26 1.42-48.15

Under diploma 2.65 1.37-5.16

Diploma 1.06 0.57-1.91

Housing status

Rental 1.69 1.03-2.76

Income level (high)

Low 7.84 2.95-20.82

Moderate 3.06 1.15-8.14

Health insurance

No 3.13 1.1-9.12

Employed number (Reference:

under 2)

3-4 2.73 1.22-6.07

5< 2.93 1.18-7.24

BMI (Reference: normal)

Underweight 255 1.21-5.38

Overweight 1.12 0.41-3.03

Obese L12 0.53-2.30

relationship between food insecurity and maternal job status,
and Mohammadzadeh et al. (2010) who reported a significant
relationship between food insecurity and job status of the head
of the household (Sotoudeh et al., 2016). Dastgiri et al. (2006)
also showed that as the job status of the head of the household
increases, the level of food insecurity decreases. Kaiser et al. (2004),
Che and Chen (2001), and Shariff and Khor (2005) conducted a
study on Canadian household heads, rural women in Malaysia, and
rural women in California, respectively. They revealed a significant
relationship between food insecurity and job status (Che and Chan,
2001; Kaiser et al,, 2004; Shariff and Khor, 2005). Payab et al.
(2012) identified a statistically significant relationship between job
position of the head of the household and food insecurity (Payab
etal,, 2012), but no significant relationship between the job status of
the mother and food insecurity. This finding is similar to the results
of a study by Shariff and Khor (2005) on Malaysian households.

In general, employment status is an important predictor of food
security because it generates income and provides the power to buy
food. Children in low-income families often experience one of the
stages of food insecurity more than those of higher-income families.
The employment of the mother can lead to food insecurity because
the mother has less time to cook and buy food. Also, mothers of
families with low-income are forced to work outside the home to
help support their family’s economic situation.

There was a significant relationship between the prevalence
of food insecurity and income level so that 62.8 and 14.3% of
food insecurity were reported in low- and high-income households,
respectively. Higher-income families have more opportunities to
get the food they need. This finding is in line with the results of the
study of Sotoudeh et al. (2016) who stated that food insecurity has
a significant relationship with household economic status among
short and overweight children in Zahedan (Sotoudeh et al., 2016).
Ramesh (2009) also reported the household economic status among

Frontiers in Sustainable Food Systems

10.3389/fsufs.2023.951698

the main predictors of food insecurity. Another finding of this study
is that households covered by support organizations had lower
food security than those not covered by support organizations. This
important relationship can be justified by the fact that households
covered by support organizations are not able to provide a variety
of food due to their poor economic situation and low income.

In this study, a significant relationship was observed between
the type of housing and food insecurity, with 42% of tenants
vs. 60.5% of households living in the estate had food security.
Ramesh. (2009), Payab et al. (2012), and Mohammadzadeh et al.
(2011) showed a significant inverse relationship between residential
home ownership status and household food insecurity (Ramesh,
2009; Mohammadzadeh et al., 2011; Payab et al., 2012). In most
studies, homeownership is a part of the household wealth such
that in the case of rent and mortgage, an additional economic
burden is imposed on the household, which reduces the money for
buying food.

Based on our results, a relationship was observed between
health insurance coverage and food insecurity, so health insurance
coverage reduces food insecurity. In support of our results, several
studies showed a significant relationship between health insurance
coverage and household food insecurity (Tarasuk et al., 2015;
Antabe et al., 2019; Dean et al., 2020). In general, uninsured People
are more likely to be food insecure (Garcia et al., 2018). Based
on the literature, more than one-half of enrollees in a medical
clinic reported an easier time purchasing food after enrollment into
public insurance (Patel et al., 2019). Therefore, it seems that the
implementation of universal health insurance coverage programs
is a suitable solution to reduce food insecurity and its consequences
(Johnson et al., 2021; Lee et al., 2022).

Conclusion

About half of the households in marginalized areas of Birjand
have food insecurity. Food insecurity among the households in the
marginalized Birjand is found to be high and can be attributed
to several factors such as education, income, family size, and so
on. As there has been no data on the nutritional literacy of the
household head (or was any data collected on the knowledge of
nutrition of the household head) we cannot attribute the household
food insecurity to nutrition literacy. Also, our results showed that
households headed by women are more likely to be vulnerable to
food insecurity.
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