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Household food insecurity in the Islamic Republic of 
Iran: a systematic review and meta-analysis
F. Mohammadi-Nasrabadi,1 N. Omidvar,2 M.R. Khoshfetrat 1 and F. Kolahdooz 3

ABSTRACT Using a systematic review of all available studies between 1991 and 2011, the prevalence of food insecurity 
in the Islamic Republic of Iran was estimated. After document evaluation and data aggregation, studies were analysed 
in separate categories based on the methods used: dietary recall, household income/expenditure or experiential/
perception-based surveys. Meta-analysis of dietary-recall studies showed small non-significant increases between 
1994 and 2004 in the prevalence of mild (from 8.8% to 9.3%) and moderate food insecurity (from 5.4% to 5.6%). Severe 
food insecurity was 3.8% and 3.7% in 1994 and 2004 respectively. Prevalence of food insecurity (moderate to severe) 
based on household income/expenditure surveys was consistently reported to be 10%. A separate meta-analysis of 
experiential/perception-based studies revealed rates of mild, moderate and severe food insecurity of 28.6%, 14.9% 
and 6.0% respectively. By combining study results in this manner makes it possible to come up with more realistic 
estimates for evidence-informed policy-making, until development of a national food insecurity surveillance system.
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انعدام الأمن الغذائي الأسَُي في جمهورية إيران الإسلامية: مراجعة منهجية وتحليل تلِْوي
فاطمة محمدي نصر آبادي، نسرين أميدوار، محمد رضا خوش فطرت، فريبا كلاهروز

ر انتشــار انعــدام الأمــن الغذائــي في جمهوريــة إيــران الإســلامية عــن طريــق اســتعراض منهجــي لجميــع الدراســات المتاحــة بــن  ــدِّ الخلاصــة: لقــد قُ
عامــي 1991 و2011. فبعــد تقييــم الوثائــق وتجميــع البيانــات، تــمَّ تحليــل الدراســات في فئــات منفصلــة اســتناداً إلى الطــرق المســتخدمة وهــي: اســتذكار 
ر. وقــد أظهــر التحليــل التلــوي لدراســات اســتذكار  النظــم الغذائيــة، أو الدخــل أو الإنفــاق الأسري، أو المســوحات القائمــة عــى التجريــب أو التصــوُّ
النظــم الغذائيــة وجــود زيــادات بســيطة ليســت ذات أهميــة بــن عامــي 1994 و2004 في انتشــار انعــدام الأمــن الغذائــي الخفيــف )مــن 8.8 % إلى 9.3 %( 
والمتوســط )مــن 5.4 % إلى 5.6 %(. وقــد حــدث انتشــار انعــدام الأمــن الغذائــي الشــديد بنســب بلغــت 3.8 % و3.7 % في عامــي 1994 و2004 عــى التــوالي. 
وأفــادت التقاريــر – عــى نحــو مســتمر – بــأن انتشــار انعــدام الأمــن الغذائــي )المعتــدل إلى الشــديد( اســتناداً إلى مســوحات الدخــل أو الإنفــاق الأسري 
ــي  ــن الغذائ ــدام الأم ــدلات انع ــن أن مع ــور ع ــب أو التص ــى التجري ــة ع ــات القائم ــل للدراس ــوي المنفص ــل التلِْ ــف التحلي ــبته 10 %. وكش ــت نس بلغ
الخفيــف والمعتــدل والشــديد بلغــت 28.6 % و14.9 % و6.0 % عــى التــوالي. ومــن خــلال الجمــع بــن نتائــج الدراســة عــى هــذا النحــو قــد يكــون مــن 

الممكــن التوصــل إلى تقديــرات أكثــر واقعيــة لوضــع السياســات المبنيــة عــى الأدلــة لتطويــر نظــام مراقبــة انعــدام الأمــن الغذائــي الوطنــي.

Insécurité alimentaire des ménages en République islamique d'Iran : revue systématique et méta-analyse

RÉSUMÉ Une revue systématique de toutes les études disponibles entre 1991 et 2011 a permis d'estimer la prévalence 
de l'insécurité alimentaire en République islamique d'Iran. Après évaluation documentaire et agrégation des 
données, les études ont été analysées dans des catégories distinctes en fonction des méthodes appliquées : rappel de 
l'alimentation, revenu/dépenses par ménage ou enquêtes fondées sur l'expérience/la perception. La méta-analyse des 
études de rappel de l'alimentation a mis en évidence de faibles augmentations non significatives entre 1994 et 2004 de 
la prévalence de l'insécurité alimentaire légère (de 8,8 % à 9,3 %) et modérée (de 5,4 % à 5,6 %). L'insécurité alimentaire 
sévère était de 3,8 % et 3,7 % en 1994 et 2004 respectivement. La prévalence de l'insécurité alimentaire (modérée à 
sévère) estimée à partir des enquêtes de revenu/dépenses des ménages a été rapportée de manière constante à 10 %. 
Une méta-analyse distincte des études fondées sur l'expérience/la perception a révélé des pourcentages d'insécurité 
alimentaire légère, modérée et sévère de 28,6 %, 14,9 % et 6,0 %, respectivement. En associant les résultats d'étude de 
cette façon, il est possible de parvenir à des estimations plus réalistes pour alimenter des politiques fondées sur des 
preuves, en attendant d'avoir mis en place un système de surveillance de l'insécurité alimentaire au niveau national.
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Introduction

Food security exists when all people, 
at all times, have physical and eco-
nomic access to sufficient, safe and 
nutritious food to meet their dietary 
needs and food preferences for an ac-
tive and healthy life (1). Because of its 
complex and multidimensional nature, 
measuring food insecurity has been an 
ongoing challenge for both research-
ers and practitioners (2). However, 
information on the population’s food 
insecurity is needed to develop policies 
and programmes, monitor changes and 
evaluate the impact of food and nutri-
tion programmes (3).

Different methods have been intro-
duced for the measurement and screen-
ing of food security. Food consumption 
and expenditure surveys are the 2 most 
preferred methods that can provide 
more comprehensive and reliable in-
formation. However, such surveys are 
time-consuming, expensive and need 
highly qualified interviewers, and as a 
result they lack practicality in the field 
(3,4). Recently, substantial effort has 
been directed to the development of 
alternative methods for measuring 
food insecurity in developing coun-
tries (2,3). So-called “experiential” or 
“perception-based” methods of food 
insecurity measurement, developed by 
Radimer et al. (5), are based on the 
idea that people’s experience of food 
insecurity (access) causes predictable 
reactions and responses that can be 
captured and quantified through a sur-
vey and summarized on a scale (5). 
Some of the tools developed from this 
approach have been used by the United 
States Department of Agriculture 
(USDA) since 1995 to monitor food 
assistance programmes and estimate 
the prevalence of food insecurity in the 
United States (US). The Household 
Food Security Survey Module (HF-
SSM) has consistently been validated 
as a statistically reliable and meaningful 
measure of food insecurity in the US 
(6). The Household Food Insecurity 

Access Scale (HFIAS), an adaptation 
of HFSSM, also was developed by the 
Food And Nutrition Technical Assis-
tance project to explore the possibility 
of using this approach in a developing 
country context (2,3).

Following the Millennium Dec-
laration and adoption of the Millen-
nium Development Goals (MDGs) 
for combating poverty, hunger, disease, 
illiteracy, environmental degradation 
and discrimination against women in 
2000, special attention has been di-
rected toward food insecurity and its 
measurement in the Islamic Republic 
of Iran. Studies performed in the coun-
try during the 1990s, in line with most 
other countries, measured mainly food 
access, either by measuring adequacy of 
energy and nutrients from consumption 
surveys or by estimating the poverty line 
obtained from income–expenditure 
surveys. Since 2000, direct measure-
ment of food insecurity through percep-
tion-based questionnaires was gradually 
included. Despite validation and adap-
tation of some food insecurity scales for 
this country, the lack of homogene-
ity in measurement tools has resulted 
in outdated knowledge regarding the 
prevalence of differing levels of food 
insecurity in the country.

This study aimed to estimate the 
overall prevalence of food insecurity 
in the Islamic Republic of Iran, and to 
compare the estimates from different 
methods, through a systematic review 
of all available studies in the country 
between 1991 and 2011. The findings 
should provide insights into the present 
situation of food insecurity in the Is-
lamic Republic of Iran and can be used 
to inform and sensitize policy-makers 
about the issue.

Methods

Study design
This systematic review was conducted 
according to the Meta-analysis Of Ob-
servational Studies in Epidemiology 

(MOOSE) guidelines for reviews of 
observational studies (7) and was ap-
proved by the ethics committee of the 
Iranian National Nutrition and Food 
Technology Research Institute. The 
review included observational studies 
using different study designs, published 
from January 1991 to September 2011.

Selection of studies
All studies regarding food insecurity in 
the Islamic Republic of Iran published 
in any language (Farsi or English) were 
searched using PubMed, IranMedex, SID 
(Scientific Information Database), ISI 
(Information Sciences Institute) da-
tabase, INP Abstracts (Iran’s Nutrition 
Publication Abstracts), IranDoc and 
Magiran. Searches used the following 
terms or keywords: “household food 
security”, “household food insecurity” 
and “Iran”. Additional studies (grey lit-
erature) were identified by searching 
the reference lists of identified articles, 2 
series of the comprehensive Abstracts of 
the National Nutrition and Food Tech-
nology Research Institute, projects and 
theses from the Faculty of Nutrition 
and Food Technology in 1995–2001 
(8) and 2002–2006 (9), and Nutri-
tion Abstracts and Reviews of Iran (12 
volumes) (10). Abstract books of all 
11 Iranian Nutrition Congresses and 
other related congresses, including the 
Student Nutrition Congress (11), were 
reviewed, and dissertations of medi-
cal and non-medical universities were 
referred to.

Searching the papers, selecting them 
and checking the extracted data were 
undertaken independently by the first 2 
authors (F.M. and N.O.). The abstracts 
of all identified studies were read to 
exclude those that were irrelevant. Stud-
ies were considered only if the samples 
were of Iranian urban or rural house-
holds. The full texts of the remaining 
articles were read to determine whether 
they met the inclusion criteria.

Publications that did not contain the 
required data for the systematic review 
(i.e. prevalence of food insecurity based 
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in their data on the prevalence of food 
insecurity, which was repeatedly report-
ed to be 10% in both rural and urban 
areas. We therefore based the meta-
analysis of the prevalence of household 
food insecurity in the Islamic Republic 
of Iran on the other 2 categories of stud-
ies—dietary recall-based and experi-
ence/perception-based—and these 
were analysed separately.

The prevalence of severe, moderate 
and mild household food insecurity 
based on household dietary intake were 
extracted from 2 rounds of the National 
Comprehensive Study on Household 
Food Consumption and Nutritional 
Status in the Islamic Republic of Iran. 
The studies used similar methodologies 
and were conducted 10 years apart, in 
1991–1995 and 2001–2003. As they 
deployed a large sample size, their find-
ings were not combined in the meta-
analysis with other, smaller studies 
conducted only in 1 province or district. 
The meta-analyses of the dietary-recall 
studies showed that the prevalences 
of mild, moderate and severe food in-
security in 2004 were 9.3% (95% CI: 
8.0%–10.5%), 5.6% (95% CI: 4.2%– 
6.9%) and 3.7% (95% CI: 2.7%–4.8%) 
respectively (Figure 1). In 1994 the 
prevalences of mild and moderate food 
insecurity were 8.5% (95% CI: 7.3%– 
9.7%) and 5.4% (95% CI: 4.5%–6.3%) 
respectively, and severe food insecu-
rity was estimated at 3.8% (95% CI: 
3.1%–4.5%). None of the differences 
between the 2 time periods, however, 
were statistically significant (P = 0.09).

The perception-based studies used 
either the methods of US-HFSSM or 
HFIAS to measure household food 
insecurity. The underlying approach 
for both scales is the same. The meta-
analysis of the 7 experiential/percep-
tion-based studies conducted over the 
years 1991–2011 indicated that the 
estimated prevalences of mild and mod-
erate food insecurity were 28.5% (95% 
CI: 20.8%–36.1%) and 14.9% (95% CI: 
8.8%–21.1%) respectively and of se-
vere food insecurity was 6.0% (95% CI: 

on energy intake, food expenditure or 
individuals’ experiences/perceptions) 
were excluded. Studies conducted on 
specific age, ethnic or income groups, 
and those with identical data sets were 
also excluded. The following informa-
tion was extracted from the remained 
relevant studies: author(s), year of 
publication, place, sampling method 
and subjects, measuring tool(s), food 
security criteria and figures on preva-
lence of food insecurity. After docu-
ment evaluation and data aggregation, 
the studies were analysed in separate 
categories based on the methods used: 
dietary recall, household income/ex-
penditure or experiential/perception-
based surveys.

Studies selected and omitted
In the literature search, 52 potentially 
relevant publications were identified 
from information banks and the grey lit-
erature. Through the screening process 
based on the defined criteria, 40 studies 
were excluded: 14 studies were exclud-
ed after reading the title and abstract; 
8 studies did not include the necessary 
data for a systematic review (12–19) 
[for instance, 2 of them had used the 
short form of the USDA questionnaire, 
which does not differentiate levels of 
food insecurity (13,14)]; 1 study was 
done on a particular age group (ado-
lescents) (20); 2 studies were done 
on a special group (Afghan refugees) 
(21,22); 3 studies were undertaken only 
on low-income households (23–25); 
and 12 studies used identical data sets 
(26–37).

Among the 12 remaining studies 
which met the study criteria, 5 present-
ed national data on the prevalence of 
household food security in the country 
[2 were based on dietary intake (38,39), 
while 3 used household income/ex-
penditure data (40–42)] and 7 used 
data from representative samples from 6 
cities, mainly in central Islamic Republic 
of Iran, and were based on individuals’ 
experiences and perceptions of food 
insecurity (43–49).

Analysis
For the meta-analysis, the variation of 
food insecurity prevalence in each study 
was computed based on a binomial 
distribution formula. For meta-analysis 
of the experiential/perception-based 
studies, some studies reported food 
insecurity both with moderate and 
severe hunger and without hunger, ac-
cording to US-HFSSM. Therefore, we 
considered moderate, severe and low 
food insecurity respectively. In the 2 
comprehensive national Iranian studies 
on household food consumption and 
nutritional status used for meta-analysis, 
food insecurity was defined in 3 levels 
of daily energy intake as follow: mild 
(80%–90% of energy requirements), 
moderate (70% –80% of energy 
requirements) and severe (< 70% of 
energy requirements).

Using a heterogeneity test (Cochran 
Q), we found significant variations 
between the study findings. Hence, 
a random-effect model was used for 
the estimations. In order to minimize 
the random variation between point 
estimates of the studies, the findings 
from each study were adjusted using 
Bayesian analysis. In this adjustment, 
the overall point estimate based on the 
random-effect model was used as prior 
prevalence. After describing the find-
ings in forest plots, the point estimates 
and their 95% confidence interval (CI) 
were computed accordingly. The chi-
squared test was used to test the dif-
ference in food insecurity prevalence 
between the 2 dietary-intake studies 
that were conducted 10 years apart. 
All the analyses were conducted using 
Stata, version 9.

Results

The characteristics of the 12 studies 
(38–49) which met the study criteria 
are summarized in Table 1.

The 3 studies based on household 
income/expenditure were not included 
in the meta-analysis due to low variation 
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2.3%–9.8%) (Figure 2). A significant 
heterogeneity between the studies was 
detected (P < 0.001).

Discussion

The Islamic Republic of Iran is cur-
rently undergoing a nutrition transi-
tion leading to considerable variations 
in nutrition status within the popula-
tion. As a result, low nutrient density 
characterizes diets at all income levels, 
over-consumption and obesity is 
evident among more than a third of 
the population, while food insecurity is 
also evident among a proportion of the 
Iranian population (50).

Our meta-analysis of the large-
scale, comprehensive national food 
consumption surveys in 1993 and 
2004 showed rates of mild, moderate 
and severe food insecurity of 8.5%, 
5.4% and 3.8% respectively in 1994 
and 9.3%, 5.6% and 3.7% respectively 
in 2004. These results also showed that 

the prevalences of mild and moderate 
food insecurity in the Islamic Republic 
of Iran increased slightly, but not sig-
nificantly, between the 2 time periods, 
while a very slight decrease in severe 
food insecurity was discernible. These 
prevalences from the meta-analysis 
were lower than those presented by 
the original reports (8.9%, 6.0% and 
4.0% respectively in 1994 and 10.5%, 
7.5% and 5.5% respectively in 2004) 
(38,39). However, the figures obtained 
from the meta-analysis are more ac-
curate because of the use of weighting 
techniques and a heterogeneity test for 
estimating the overall prevalence.

The causes of food insecurity in the 
Iranian population were not investi-
gated in our analysis. Based on previ-
ous studies in the Islamic Republic of 
Iran, however, season is not an issue 
with regards to food access in urban 
communities. Food insecurity in Ira-
nian households is mainly affected by 
economic factors affecting food access 
and food price instability (34). Very 

few studies have been conducted in 
the Eastern Mediterranean Region 
using perception-based or recall-based 
methods. Therefore, a thorough com-
parison between our results and other 
countries in the Region is not possi-
ble. However, comparing the preva-
lence of food insecurity in the Islamic 
Republic of Iran with other types of 
data—based on food production per 
capita, the ratio between total export 
earnings and food imports, calories per 
capita and protein per capita, and non-
agricultural population share—shows 
that our country ranks in the middle, 
while the highest levels of poverty and 
food insecurity were in Sudan, Yemen 
and Iraq (51).

From the meta-analysis of the per-
ception-based studies the prevalences 
of food insecurity were 28.5%, 14.9% 
and 6.0% for mild, moderate and se-
vere food insecurity respectively. These 
values are much higher than those of 
the recall-based national studies dis-
cussed above. This difference could be 
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attributed to the nature of perception-
based questionnaires, which measure 
attitudes and worries about food, 
whereas recall-based studies measure 
energy intake insufficiency as an out-
come of food insecurity. The possibil-
ity of overestimation by participants 
in perception-based methods should 
also be taken into account. These rates 
are comparable with perception-based 
studies in countries having a similar 
level of development, for example 
Brazil, where the prevalences of mild, 
moderate and severe food insecurity 
were 23.1%, 9.7% and 4.7% respectively 
(52), but are lower than in poorer de-
veloping countries, such as Malawi, 
where the rates of moderate and se-
vere food insecurity were 37.2% and 
10.9% respectively (4). However, in 
Jordan, while the rate of food insecurity 
is similar to Islamic Republic of Iran 
when based on national figures on food 
availability and energy intake (51), 
perception-based data (in northern 
Jordan) showed a higher prevalence 
of food insecurity: 32.4% as a sum of 
moderate and severe food insecurity 
(53). As expected, the prevalence of 
food insecurity in developed countries 
(from perception-based studies) are 
much lower; for example in Canada 
(54) and the US (55), where moderate 

food insecurity rates were 8.9% and 
5.1% respectively and severe food inse-
curity rates were 5.7% and 2.7% respec-
tively. The reported prevalence of food 
insecurity were not fully comparable 
as the estimation of food insecurity in 
these studies was based on data from 
national surveys while the estimation 
of food insecurity prevalence in the 
Islamic Republic of Iran was based on 
a meta-analysis of experience/percep-
tion studies carried out only in certain 
provinces.

The perception-based studies in-
cluded in this meta-analysis mainly used 
the methods of US-HFSSM or HFIAS 
to measure household food insecurity. 
The underlying approach for both scales 
is the same. However, the intended 
purpose and range of application for 
each tool is different. The HFSSM was 
developed exclusively for application in 
the US, while the HFIAS was developed 
to provide a cross-cultural equivalent 
measurement of food insecurity in 
resource-poor areas within a developing 
country setting. The relevance of each 
of these instruments for use in the Is-
lamic Republic of Iran has not yet been 
investigated. However, other studies 
indicate that the choice of instrument 
for a particular population group may 
be important (56).

This study had some limitations. 
First, our meta-analysis included only 
information from 2 national recall-
based and several local perception-
based studies. There were 2 studies in 
the north-west of the country (13,14) 
that were excluded due to lack of data 
on the different levels of food insecu-
rity, as explained earlier. The perception-
based studies included were conducted 
mainly in the central part of the Islamic 
Republic of Iran. No disaggregation 
of food insecurity data with regard to 
different provinces, climates and eth-
nic groups was available. In addition, 
generalizing the present data from expe-
riential/perception studies beyond the 
urban population is limited due to the 
lack of data on rural areas. The number 
of households selected for the 2 large 
comprehensive food consumption 
surveys was limited in some regions; 
therefore, food insecurity prevalence 
in urban and rural areas could not be 
presented separately.

The present study is the first sys-
tematic review on food insecurity 
prevalence in the Islamic Republic of 
Iran. Due to the lack of a continuous 
food insecurity surveillance system in 
the country, there is a need for such 
approaches to support evidence-in-
formed policy and to plan interventions 
to reduce food insecurity in different 
parts of the country. National food con-
sumption surveys have been conducted 
every 10 years in the Islamic Republic 
of Iran and have provided valuable 
data for policy-making. However, be-
cause of the expense and time-con-
suming nature of food consumption 
surveys, it is recommended that one 
reliable perception-based method be 
applied over time at the national level 
to provide comparable data in shorter 
intervals. An ongoing project—the Im-
plementation of Food Insecurity and 
Vulnerability Mapping System—in the 
Islamic Republic of Iran has the poten-
tial to provide the necessary data with 
geographical maps of food insecurity 
and vulnerability (57).
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