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Abstract

The consequences of COVID-19 on the economy and agriculture have raised many concerns about global food
security, especially in Middle Eastern countries, where unsustainable farming practices are widespread. Regarding
the unprecedented crisis of the COVID-19 pandemic and the importance of early implementation of prevention
programs, it is essential to understand better its potential impacts on various food security dimensions and indicators
in these countries. In this scoping review, research databases were searched using a search strategy and keywords
developed in collaboration with librarians. The review includes community trials and observational studies in all
population groups. Two researchers separately conducted the literature search, study selection, and data extraction.
A narrative synthesis was implemented to summarize the findings. The impacts of COVID-19 on three of four dimen-
sions of food security through the food and nutrition system were identified: availability, accessibility, and stabil-

ity. Disruption of financial exchanges, transportation, and closing of stores led to reduced production, processing,
and distribution sub-systems. Rising unemployment, quitting some quarantined jobs, increasing medical healthcare
costs, and increasing food basket prices in the consumption sub-system lead to lower access to required energy

and nutrients, especially in the lower-income groups. Increased micronutrient deficiency and decreased immunity
levels, increased overweight, obesity and non-communicable diseases would also occur. The current review results
predict the effect of COVID-19 on food security, especially in vulnerable populations, and develop effective interven-
tions. This review provides information for policymakers to better understand the factors influencing the implementa-
tion of these interventions and inform decision-making to improve food security.
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Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic is
a public health emergency affecting the food and nutri-
tion security of millions of people throughout the world.
COVID-19 impacts the four dimensions of food and
nutrition security: availability, accessibility, consump-
tion, and stability through the food and nutrition sys-
tems [1]. Disruptions in all stages of food and nutrition
sub-systems (producer, consumer, nutrition) including
production, processing, distribution, acquisition, prepa-
ration, consumption, digestion, transport, metabolism,
and health [2] have been reported [3, 4].

The recent document analysis by B’en’eet al. in low
and middle-income countries found that the dimension
of food security that had the greatest impact was access,
with compelling evidence that both financial and physi-
cal access to food was impaired. In contrast, there is no
clear evidence that food availability is affected. Overall,
the data suggest that food systems have withstood and
adapted to the pandemic disruption. However, this flex-
ibility came at a cost, and most system actors had to deal
with severe disruptions in their activities. The effects of
the pandemic on the utilization dimension (food safety
and quality) are unclear due to limited information [5].

It seems that differences in the impact of the pandemic
on countries’ food security are based on the development
and stability of their food systems. For example, COVID-
19 created an expected “income shock” to increase the
prevalence of food-insecure Canadian households.
Despite some demand and supply chain disruptions,
a broad and rapid appreciation of food prices was not
observed. These conditions show the ability of the Cana-
dian food system to ensure food supply in the short term.
To ensure food availability in the long run, experts rec-
ommend prioritizing easy cash movements, international
exchange, and sustainable transportation [6]. In the USA,
preliminary results of the impact of COVID-19 showed
approximately one-third increase in household food inse-
curity. Food insecurity, access issues, and utilizing cop-
ing methods were all more common among those who
had lost their jobs. There were also significant potential
effects on individual health, such as mental health, mal-
nutrition, and future healthcare expenses [7].

There is a particular concern for the Western Cape in
Africa regarding the short- and long-term shortage of
food supply in domestic markets, fertilizers and plant
protection products, and food insecurity in vulnerable
communities. Monitoring food access in rural areas, and
incredibly remote areas, controlling inflation in food
prices, direct and indirect assistance to the most vulner-
able households can be helpful in the short term. Over
the long term, the expansion in the production of organic
fertilizer on the farm regulates domestic food production
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chains and coordinates industries, importers/suppliers
for the basic goods can improve food security in African
households. Despite potentially adverse outcomes of the
COVID-19 pandemic, it has highlighted the importance
of sustainable food production for long-term country
sustainability 8, 9].

The economic effects of COVID-19 were also dispro-
portionately observed in developing countries[10]. When
the COVID-19 epidemic was in its early stages in Iraq,
food availability remained consistent due to stable inter-
national food trade flows and good local production.
Basic food prices did not change significantly; however,
vegetables particularly tomato—prices fluctuated wildly.
The rising number of (COVID-19) cases in Iraq, com-
bined with movement restrictions imposed to contain
the virus, had a cascading effect on livelihoods, particu-
larly for casual laborers and low-income workers, put-
ting small and medium-sized businesses, including those
operating in the food and agriculture sector. Importing
from various sources, investing in a food security early
warning system, and promoting social protection poli-
cies may help Iraq’s food and agriculture sector be more
resilient to present and future shocks [11]. These con-
ditions can also be an opportunity to introduce digital
innovation to increase food security [12]. In Indonesian
urban areas, the poverty rate increased from 9.4% in 2019
to 9.8% in 2020 after the COVID-19 outbreak, primarily.
Household consumption expenditure decreased by 5.5%,
mainly due to the implementation of large-scale social
distancing policies in various regions, business closures,
lockdowns, and movement restrictions. The government
of Indonesia continued supporting the most vulnerable
groups through social protection programs. The Minis-
try of Agriculture has implemented its subsidized credit
scheme program (KUR) to support the agricultural sector
[13].

Studies indicated that during the early stages of
COVID-19, Iranian households decreased their con-
sumption of several food groups, particularly meat [14,
15]. Personal savings, occupation status, household
income, and nutrition knowledge of household heads
were the main socio-economic determinants of house-
hold food insecurity during COVID-19. Strategies to
improve food security during a pandemic include e-com-
merce, free food baskets for poor households, nutrition
education through media, and support for affected peo-
ple [16]. Figure 1 shows an overview of COVID-19 food
security pathways and interactions [17] based on the evi-
dence from reviews [18].

While there are some studies on the worrying impacts
of the COVID-19 pandemic on household incomes/
purchasing power, food supply chains, food safety, agri-
cultural livelihoods and food availability, diet quality,
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and nutrition status [19-23], little is known about food
security in the Middle East countries [24], where unsus-
tainable farming practices are widespread [25]. Due to
political turmoil, social upheaval, unprecedented mass
immigration, and water scarcity, Middle Eastern coun-
tries such as Afghanistan, Bahrain, Djibouti, Egypt, Iran
(the Islamic Republic of), Iraq, Jordan, Kuwait, Leba-
non, Libya, Morocco, Oman, Pakistan, Qatar, Saudi
Arabia, Somalia, Sudan, Syrian Arab Republic, Tunisia,
United Arab Emirates, and Yemen are facing unprec-
edented challenges to their food security [26, 27], and
the COVID-19 crisis can exacerbate these challenges.
Regarding the unprecedented crisis of the COVID-19
pandemic and the importance of early implementation of
prevention programs, it is essential to understand better
its potential impacts on various dimensions and indica-
tors of food security in these regions.

The most basic step in making a final judgment about
the possible effects of the current crisis on the popu-
lation’s food security is to refer to the evidence and
review-related studies [28]. Scattered studies have been
conducted in the Middle East and other parts of the
world, but the common effects of COVID-19 on food
security, the similarities and differences of each region,
and the localized approach for each region, besides the
general strategies to deal with these effects, are not

known. Therefore, in this study, the critical food secu-
rity indicators affected by this crisis were identified in
at-risk populations to design effective interventions for
maintaining and improving the food security status of
all people under these conditions. The results can pro-
vide the information needed to design food and nutri-
tion security programs in pandemics according to the
conditions of each country and the factors influencing
the successful implementation of these programs, espe-
cially in vulnerable groups.

Research questions

a) What dimensions of food security have been affected
by the COVID-19 outbreak?

We aimed to answer this question through a scop-
ing review of related studies to summarize the impact
of COVID-19 on food security and identify the more
affected dimensions, including availability, access, uti-
lization, and stability during the COVID-19 outbreak in
the Middle East countries.

b) What are the principal policies and coping strategies
of interventions?
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We aimed to identify the main policies and strategies to
cope with the food insecurity crisis during the COVID-
19 outbreak in this region.

Sub-objectives, such as assessing obesity and men-
tal health problems related to COVID-19 were also
considered.

Methods

Study registration

The Preferred Reporting Items for Systematic Review
and Meta-Analysis extension for Scoping Reviews
(PRISMA-ScR) Checklist [29] was used to guide the
study design. This review was registered in the Prospec-
tive International Register of Systematic Reviews (PROS-
PERO) as the overall project entitled “The relationship
between COVID-19 pandemic and food security at indi-
vidual and household level: a systematic review” (NO.
CRD42020185843).

Study selection criteria
Type of studies
A sensitive search strategy developed by a grouping of
terms, phrases, and keywords associated with poten-
tial outcome measurements [e.g., (safety OR secur* OR
insecur* OR povert* OR sufficen* OR insuffic* OR risk*
OR uncertain®* OR hygien* OR affluen* OR suppl* OR
reserve* OR avail* OR access* OR stabil* OR utilize*)
AND (covid* OR coronavir* OR sars)] was used. We
worked closely with an experienced librarian to advice on
and implement the search strategy (see Additional file 1).
The electronic databases, including PubMed, Sco-
pus, and Web of Science were searched from December
2019 onwards for relevant studies. The authors reviewed
1777 studies (PubMed =557, Scopus=375, Web of Sci-
ence =845) related to the change in food security status
and/or its indicators due to the COVID-19 pandemic
and related interventions. Therefore, various commu-
nity trials and observational studies, including cross-
sectional, case—control, and longitudinal studies, were
reviewed. Google Scholar was also searched to identify
gray literature.

Type of populations
Various population groups, such as children and adults,
as well as disadvantaged groups, were included.

Types of interventions

In the current study, COVID-19 is considered an inter-
vention factor. Food security and/or its indicators at the
individual, household, or country level were evaluated as
factors influenced by the COVID-19 pandemic.
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Types of outcomes of interests

Due to the complexity of food security, we assessed out-
comes at different levels, including national, household,
and individual. The results of our preliminary search
revealed considerable various outcomes across food
security and COVID-19. As a result, we included a struc-
tured approach to the outcomes according to the frame-
work of food security definition [30-32]. Based on the
available evidence [5, 31] and the approval of the research
team [33], indicators of food security dimensions are pre-
sented as primary outcome measures in Table 1.

Our search yielded studies that assessed the relation-
ship between the COVID-19 pandemic and the food
security of individuals, households, and countries in dif-
ferent groups. To organize the recovered documents and
eliminate duplicates, we used EndNote software. The Sys-
tematic Review-Assistant Deduplication Module (SRA-
DM)was used to validate the de-duplication process [34].

Two people independently reviewed the titles and
abstracts of articles using the inclusion criteria check-
list. In case of disagreement, the inclusion decision of the
article was finalized through discussion and exchange of
views between the research team. At this screening stage,
irrelevant items were removed according to the title and
abstract. Then, two researchers reread the full text of
the articles separately and included them based on the
checklist of inclusion criteria.

Data extraction

Data were extracted separately by two authors (AD and
FMN) on a standardized data extraction form. Extracted
data included study characteristics (author (s), publica-
tion year, study design, setting, and time frame), popula-
tion characteristics (sample size, age, and sex of subjects),
and food insecurity outcomes (change in availability,
access, utilization, and stability indicators, due to the
COVID-19 pandemic).

Assessment of risk of bias

To assess the quality of the included studies, we used The
Newcastle—Ottawa quality assessment scale (NOS) [35].
The total score of this scale is nine stars, and > 7 stars are
considered high quality. One reviewer assessed the data
quality, and a second reviewer checked it. Any disagree-
ments were settled by discussion among the reviewers,
and if required, a third reviewer was consulted.

Data analysis

For continuous outcomes with baseline data, we
reported the mean difference (MD) between the change
in food security and/or its indicators before and after
the COVID-19 pandemic if all studies have used the
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Table 1 Indicators of food security as the primary outcome of COVID-19 pandemic impacts

Food security dimensions

Food insecurity outcomes

Availability

Access

Utilization

Stability

Adequacy of dietary energy supply

Food production value

Dietary energy sources provided by cereals, roots, and tubers
Adequacy of protein source

Animal protein source

Gross domestic product per capita (in purchasing power equivalent)
Index of domestic food price

Undernourishment prevalence

Ratio of food expenditure of the poor to total expenditure

Depths of the food deficit

Prevalence of food inadequacy

Wasting in under 5 year children

Stunting in under 5 year children

Underweight in adults and under 5 year children

Anemia prevalence in pregnant women and under 5 year children
Prevalence of Vitamin A deficiency

Cereal import dependency ratio

Import-to-export ratio of foodstuffs-violence/terrorism and political stability
Volatility in domestic food price

Variability of per capita food production diversity

Variability of per capita food supply diversity

Food insecurity score and/or prevalence based on validated perception-based measures

GDP: gross domestic product
Adapted from ref No. [31, 32]

same measures for the outcomes. Differences in par-
tial frequencies were presented for qualitative variables,
too. A narrative summary of the findings was done by
grouping the results based on the region and outcome
measurement.

Results

Study characteristics

Characteristics of 20 studies included in the review
conducted in the Middle Eastern countries on the food
insecurity domains during the COVID-19 pandemic are
summarized in Table 2.

A large number of the studies were done with the help
of international organizations, including FAO (Food and
Agriculture Organization) [36—39], IFPRI (International
Food Policy Research Institute) [40—43], WFP (World
Food Programme) [12, 44], World Bank [12], IFAD (The
International Fund for Agricultural Development) [12],
IOM (International Organization for Migration) [44],
and CARE[45]. Some of them were cross-sectional online
surveys that used questionnaires designed on different
virtual platforms, and others analyzed the existing data
and predicted the trends in food security.

Effects of COVID-19 on food availability, access, and
stability are found; however, indicators of utilization
were not reported in any of the studies reviewed. The
dimensions of food stability and access have been more
impacted by the COVID-19 pandemic in the region, and

more people reported experiencing more severe degrees
of food insecurity mainly because of a significant rise
in all food prices, while the income was reduced due to
quarantine or job loss.

Strategies to counteract food insecurity

Using different strategies to counteract the effects of the
COVID-19 pandemic on the dimensions of food security
has been reported in the countries of the region: gradu-
ally opening the economy again was critical for avoiding
permanent job losses and increases in poverty and pro-
viding opportunities for fostering more private sectors
[40, 46), distributing free food baskets for poor house-
holds [16, 47], extending e-marketing [12], providing
nutrition consultative, encouraging donors to support
families [48], economic diversification, greater resilience
to withstand economic shocks [43], investing in a food
security early warning system and restructuring social
protection policy [12].

Quality of the studies

More than half of the studies have high quality, because
they meet all criteria, especially in measuring food inse-
curity transparently. Failure to identify confounding fac-
tors and use strategies to deal with them was the main
reason for the medium quality of the reviewed studies.



Page 6 of 18

(2023) 12:40

Doustmohammadian et al. Agriculture & Food Security

sabe
-19A3Q PUB ‘SIUDWIP

%575 01 -U0> ‘s221ds ‘s199MS salleuuonsanb poyiaw
PaseaIDUl YDIYyMm ‘sownba) ‘sjeadd Jo (SgaH) 21005 Buldwes 115N
spjoyasnoy Slwspued 6| uondwnsuod ul Ausianig Aieaiqg obeis-sa1y1 e
2IN23SUl-PO0} 01 - IAQD Y3 240437 asealdul ayy aydsap p|oyasnoH pue Buisn ‘Alunod
syuswAed A1Ind3asul pooy pasealdap sey (SYI4H) 2|BD>S  pegewerlIoyY JO
sed pue adue} 2I9A3S U] 319M sbba pue ‘synly $$900Y AJIND3sU|  seale [eint 3yl Ul
-SISSe POOJ  SP|OYISNOY [einJ JO ‘1eaw Jo uon po0o4 pjoyasnoH Buinl| speay [8v] 0T
wnipap Adouablawi3 %G 7€ INOqy -dwnsuo) plepueis  pjoyasnoy /€ [BUOIID5-5501) ‘lelo uenensied €
ubiy
5101035
21eAud alow
BuLI21S0) 10}
saniunuioddo
apinoid pue puUBWSP JBWNS
Auanod ul -uod buijej 01
Saseanul pue aNp WisAs
$3s50| gof Ajaueoyiubis  pooy-libe ayi Jo
Jusuewad aAnIqIyoud dUI23p SaWODU| syuauodwod
Buipione Joj  aq 03 Aj2Y1| SI Spjoy 11941 335 [|IM OS[e WJejuou Ul 1220
[BD1ID 3 [|IM -asnoy Jood jo Sp|oyasnoy awodul ||im abewep
ulebe AWO  $3550| SWOdUI SY} J9MO] 'S3SS0] SWODU| SO "DIDASS 10U
-U023 ay3 uado 19540 A||n} 03 1596Je| 9Y1 908} e WAISAS pOOy
Ajjenpeib 03 paiinbai uonoayoid sployasnoy awodul  -ube s1dAb3 uo Buljepow ein [9€] 0Z0T
ybiH puinuuo)  |BIDOS JO [9A3] By - 19yb1y ybnoyyy s1oedul| - - uonewnsy e usbuisielg ¢
1063
uononpold
3D0159A1] puUB (punou
dou Jisys yum PUOD3S) SMIIA yoeoidde
9DUBISISSE JO -12uruosiad  ua1snp dais-omy
WO} 3OS 10} (91G) SI2Y10 ueyy 1eak sno -Ul pue (punol  (punoJ puod3s)
paau 2yl Ajpuanbaly sjow -In2ud Byl ueyl  3sIy) SMAIAIRIUL - SadulAold 07 pue usw
payiodail spjoy 320ys e se 121Yy P3Je J3||PWS B auoydad1  (punoJIsIy) SAdDUI -5S3SSE pjoyasnoy
-9SNOY PakoA  -UOD pue A1Ndas pawIR) SIUD paisisse  -aoid 7| urspioy  |einynoube syl Jo
ybIH -INS |[B1SOW|Y  P31Id SPIOYasnoH - - -puodsai Jo %8¢ -12Indwo)  -3snoy [eini 00T/ SpuUNoJ oMm3 3y og]lcoz'Ov4 L
ubjsiubybyy
ado> Angess  uonezinn $s320Y Angepieny azis spdwes
Apnis 0} sweaboad jusawiainseaw ‘bulidwes
ay1jo Auend /sanijod suoisuswip A114nJ9s pooy Uo yeaiqino 6L-dIAOD Jo 1edw]  Ayindas pood ‘uonejndod ubisap Apnis aep loyiny OoN

yea1gIno djwapued 6 [-JIAQD Y1 Bulnp sujewop A1INd3asul pooj Y3 UO S3IPNIS 1583 2|PPIA 32U JO sdisuaideiey) g ajqel



Page 7 of 18

(2023) 12:40

Doustmohammadian et al. Agriculture & Food Security

S¥O0Ys
2In1Ny pue ual

-IND 01 WSAS

pooj pue ainy

-|noube sbelj jo
ERIETITETN

95eaDUl URD

Ad110d uonsazoid

[eos bulny

-dNJisal pue

‘WI215As bul

-ulem Aea

A1IN23s pooy e ul
punsaaul

's921n0s poduw]

ubIH Buikyisiang

saljiude) 1od
-dns 03 slouop
Huibeinodus pue
‘9A11L1NSUOD uol}
-uanu buipiaold
‘Bunayiew-a
Buipusixa ‘spjoy
-asnoy Jood 10}
S1935eQ POO)
92l bunnguasig

spjoyasnoy
SWODUI-MO| 01

uladuod e
paulewsais Aj1gels
921l ‘pa1en1dny
uonduwnsuod pooy
uspgnsul yum
spjoyasnoy Jo
Jlagquunu sy

61-dINOD 40
abels Ajes ayp 1e
panoidul
spjoyasnoy Jo
A1IN23s poo-

paseanul Apued

spasu
POOJ JI9Y1 }99W 0}
Anjge aiays bu
-SBaID9pP PUB $92IN0S
awodul buipois
%05 UeYl IO\

el
pooy Jo Aluenb pue
Aujenb jusipyjnsul
1uedYIUbIS v

610 03 pased

-wod sao1d pooj ul
asealdul Juedyiubis e
‘020z ul Aed Jamod
Buiseysind ayy ul

uononp
-0id d1sswop
3|geloAR) pue
SMO|} 9peJ) POO)
|euoleUIIU|
Apea3s 01 anp
3|grIS paulewWal
Aljige|ieAe poo-

101235 |ein}
-|noube sy jo
Auoeded ayy

uon

-dwinsuod pue
‘saAlasal ‘s1iodwl
‘sooud ‘uon
-onpoid poo4

(SVI4H) @[e3S
SS90y A1INd3AsU|
pO04 pjoyasnoH

‘alleuuonsanb
piepuels dUljUO

e1ep A1epu0Odag

puldwes
Aujigeqoud-uou
‘syuspuodsal 667
SM3IAIDIUI pUB
'SUOIBAIDSCO
p|ay ‘suodal oyn
-U3s ‘saseqelep
[PUOIIRU WO}
SO1s11eIS pue
sadIpul buipnpul

M3INDY

Aanins

3Ul|Uo ue ybnoiyx
sisAjeue
[BUOIID5-5501D)

[cl]

070C 'Ov4 ‘a4l
Hueg PHOMd4M 9

boiy

[/ '911 00T
el ueAened G

[07] Lzoz e 1o

wnipaly  salpisgns buiked  -yiubis sadpd pood 9582109p %0¢ 9oNpay e1ep BUNSIX3  ‘9dUSPIAS SNOLIBA ASAING Alopey-lueiney ¢
ado> Aupqeis  uonezinn 5930y Aunqejreay azls ajdwes
Apnis 0} sweiboad jusawainseaw ‘buiidwes
ay1 jo Aujend suoisuawip A3INJ3s Pooj Uo }eaiqino 6L-dIA0D Jo 1dedw A1andas poo4 ‘uonejndod ubisap Apnis alep ‘loyiny oN

(panunUOd) Z 3jqey



Page 8 of 18

(2023) 12:40

Doustmohammadian et al. Agriculture & Food Security

SNJIA 91 JO
peauds ay1
|0J2U03 0}
SaInNseaw yljeay
dlignd 1sngou Jo
uoIeIUSW

SaUo
j1leMNY-UOU pue
[eMNY} UDaMID]

Spaau JawnNsuod
199W 0} POy
apinoid o1 Aujige

-3dwi ay3 pue pawnsuod Ayl uondwnsuod pooj  5A1Unod 3y Ul poyiaw
dluspued ay1 01 pooy Jo adA3 sy Ul paseaIdaP 10} JUSPLUOD UM alleuuonsanb Buljduwes
asuodsai a1e abueyd ou SuoSeal se suedidined SEIEIN[V][V¥]el:} [[EGMOUS SY)
-|pawwil Syusw  panodal syuedidn ASUOW SS9 Ul S9OUD Apnis 4o AU -J|9S auljuo ‘s1eak g| 1SN0 Apnis [05] 120T
wnipap -uIan0b 3y -Ied JO 9401 punoly - -I9Ip wedylubis  -ofew abie) oy paseg-qamy  pabe synpe |8 [UOID8S-5501D P19 yeuelly Ol
UDMNY
seaJe 1soW Ul
$11959p POoy
Buneai ‘sunue
-lenb ayy buunp
|043U0D JUSW
2o1d -9AOW pue
d|qeuoseal e 1e 'SUMOPYD0| 33
aunuesenb bu 'S101095
-Inp peaiq pOOJ Y3 Ul YoM
$91INQLISIP pue OUM SIDNIOM
‘SlenplAIpul Juesbiw uo
150U 10§ 3|qe SUONENWI|  9[eDS 9dusNRdX]
-|lene 31 saxew d|geIaulnA ‘swn buoj oy A1INdasu| pood
Y21ym ‘peaiq Jo 150U a1 bundsye A||e1>adss 2y] ‘Sareuuon sieak gl ueyy
9oud ayy sAked-0>  paseainul syonpoid 2WODUI JO $50| pue '‘PO0J2YIJO  -sanb parepien 10w pabe sue Apnis [6%7] 020T
ybIH  1uswuILn0b By ||e Jo 2oud ay | - sabem paonpay Aujigejieaeun paseq-gap -lUBPIOf 6TLE  |BUOIDIDS-550ID ‘e191kloyes|3 g
a1y noube Aq 901 1soule Aq
uoneald gol pue POMO||0} ‘SIIAIDS Ul ndino ur uon
SHO0YS DIWLOU0Id umop $9550| gof AQ USALIP  -DNpal e padud
pUEISUIM O} 420 341 01 aNp Alurew ‘960z Jor0 18 -LIadxa aAeY O}
9DUDl|ISa1 J91ealb  YYy-auo punole Aq P1BWIISS 2IIM pa1eWIISd
"UOIIEDYISISAID obeJane Uo |94 uMOopP320| 3y bunp e uepJor ul [ev]
ybIH SIWOU0D3  SWODUl PlOYISNOH $3550| JuaWAoduwig SWI1SAS Poo4 |Z0z |e19ynoey  /
upplor
ado> Aupqeis  uonezinn 590y Anpqejreay azls a|dwes
Apnis 0} sweaboad jusawainseaw ‘buiidwes
ay1jo Ayend /sanijod suolsuawip A114nJ9s pooy uo yeaiqino 6L-gINOD Jo 1edw]  Ajundas pood ‘uonejndod ubisap Apnis ?1ep loyiny oN

(panunuOd) Z 3jqey



Page 9 of 18

(2023) 12:40

Doustmohammadian et al. Agriculture & Food Security

paseaidul
sabuajjeyd uon
-dwinsuod pooy
21ebn1W 03 5911
-IA2e Jo sqof
Asu-ybiy ul
puibebus 1o
‘uo11edNP? Jo
218D Yijeay uo
ainypuadxs
[elIuassa bul
-dNpai se yoans
‘sa1ba1e.1s bul

A1Indasul

pooy 01 AlljIgeIau
-|nA J1ay3 Buisealdul
JCEIETNESRleli
21NN} YIM [eap O}

SI9YJOM abem
Kjlep buowe Ajie|
-ndped AjpAizebau
pa103jJe US3q pey
SWODdUl SIuRIBIN

pa1daye Ajineay
sulewal eAQI Ul
uonenys Jlwou

uon
-3|dap 19sse pue
‘Aujigessuina
JIWOU0D3

(eep

SAl3eY[eNb pue oAl

-dod pooyjanl| Ayoeded aisyy "9IND3S POOJ A[[le -033 Y1 ‘pases ‘uonduwinsuod pamaln  -elnuenb) sksains
Kousbiawa Jo Bulpois Jayuny -ulbiew paJapIsuOd  SARY SUOIIDLIISI pooy buipnpul -191u] syueIBlW 90p}-0)-90B) pUP [
ybiH  sisudjoasnayl  2ue sjuelbiuw swos U J|eY UrY] SO ANIGOW 3|1y 's101eD1pUl A3 gurpo1dn SEN:IeRCEIVY 1207 d4M ‘WOl TL
oAqr
Jawiiey
[BD0] 343 01
SUBOJ ||ews pue
pte pup-ut Bul
-pinoid ‘puewap
pooy pue A|ddns
pOO} USaMIaq
deb ay1 uj uon
-dnpai e se
[|oMm se uonoNpal
‘sdod ysed, SWOdUI 950/—0G ® SOLeUDS
anjeA-ybiyjo  1amod buiseydind Bupapisuod yoeoisdde  uonsNpas SWodUl
Apenoied  bunswwinid wouy ‘7207 AQ %6€ pue (5314)  bBundwesizsnp  gdinw bulapls
‘uononpoud [einy Bupayns pue 9F U9aM13q pue 3|eds 2duaadX3 payiens abeis -U0d 3|Iym elep
-[noube [eso| u ‘aul| Auanod 1 20T U1 %6£-9€ JO Aundasu| poo4  -aa141 ‘(000€ =) dMD ay3 buisn
3sealdul ue bul  [euOlIeU 3Y) MOJRq obesane ue ‘e1ep p|Oy3sNoH 13p|o pue (¢z0z—-8107) A
-pusWWOodal  3q 0} Pa12adxa S| yoeaJ 0} pajew /1075102 sieak G| pabe -NJ3sul pooy Jo
ueid ainynoube uonejndod ayy -1159 sem AJundasul (dMD) |0d PHOM  SYHNPe 9AIRIUSS spual) ay3 [Ls] LzoT
ybiH Kousbiawa uy J|ey ueyl 2o POOJ ‘SaSLID 1504 dnjeo  -aidai AjjeuoneN bunsedslo4  jelvignoueyy ||
uoungay
ado> Aupgeis  uonezinn 590y Anpqejreay azls a|dwes
Apnis 0} sweiboad jusawainseaw ‘buiidwes
ayi1jo Ayjend suolsuswip A114nJ9s pooy uo yeaiqino 6L-dIA0D Jo 1edw]  Ayindas pood ‘uonejndod ubisap Apnis ?1ep loyiny oN

(panunUOd) Z 3jqey



Page 10 of 18

(2023) 12:40

Doustmohammadian et al. Agriculture & Food Security

uon
-onpold [ed0] ayd
pujseasdul se
[[9M S S2IN1oNJ3S
-eJjul |IBJ pUe
spiod s11 bul
-noldull ‘sureyd
Ajddns |eqo|b

wnipapy SINVSTISENg]

sooud

91e|nHal pue S19Y
-Jew Jojuow o}
S30ya snonupy
-Uod apew pue
Slwpued sni
-IABUOIOD) 343
JUOJJUOD O}
suoneledasd

[N} Spew sey

wnipayy Aoyine ay |

P34IN220 SWall
pooj Jo uona|dap
‘Aysnes pjnod
wR1sAs Alddns
pooj sy leyy
$3101S pue U
-uianob ayy woly

sueleD ueyy
pOO} 310w uo dn
[SENBIGAESTIE]
-puodsal

11e1eD-UON -

saoud

pooy bulisll pue
pooy ybnoua
BujuieIgo Inoge
SUISDUOD A pa1eA
-lJow Ajuew sem
IUBWO-UOU 3y} Aq

pooy dn bupools -

pooj uo dn
pay203s pey Asyy
ples syueddiy

syonpo.d

Jawnsuod pue
'po0y ‘spoob Jo
aouUBpUNge 3y} Uo
10edu ou Yim 3|9
-B1S paulewal SOl

sao1d pooy uo
1094J3 31| pey 19Ad
-Moy ‘Dlwiapida ay |

saoud pooy Ul

2buns v ‘padwin( sey
sutesb pue inoyy 10y
puewap pue
'PAAIDSO

u23q sey siayJew

Swial
pooj JO uleyd
Ajddns ay1 01
2dueIpUly
Jofew ou
payiodai s19y
-leuIadAH

1o sayddns

POOJ UO 12943 3
-] pey 19Admoy
Siwapida syl

paia|dap

ua3q aAeyY
SIA[2YS 1[eS pue
‘Teaym ‘eysed
S1uwapids ayi Aq
pasned bul
-pieoy Aeu

aJleuuon
-sanb painniag

wiope|d Aayuopy
AdAINS ay1 buisn
alleuuonsanb
auljuo uy

2l1euuonsanb

syuspuodsail
AIBIUN|OA /G

anbiuyoal a|d
-wes Ayjigeqoid
-uou e yum buyd
-Wes ||[egmous
3y ‘SISUNSU0D
Hnpe jJuewQ 95¢

yoeoidde buyd
-Wes-||egmous
9y ‘sIawnsuod

[¥S] 020
ASAINS BUIUQ ‘[P 12 USSSeH UG G
I0IDD)

[es] zeoe
AOAING |12 USSSEH USY |
ubwo

(¢S]

wnipay  sastwoid audsag  -Jed 9yl JO %5975 - -1adns plemol ysni y -|pJoeIIXs Yy pazipiepuels 1Npe or¢ ASAINS BUIUO Uy |0z jewlelg ¢l
o220I0p

ado> Aupqeis  uonezinn 590y Anpqejreay azls a|dwes

Apnis 0} sweaboad jusawainseaw ‘buiidwes
ay1 jo Aujend /saIjod suoisuawip A3INJ3s Pooj Uo }eaiqino 6L-dIA0D Jo 1dedw A1andas poo4 ‘uonejndod ubisap Apnis alep ‘loyiny oN

(panunuOd) Z 3jqey



Page 11 0f 18

(2023) 12:40

Doustmohammadian et al. Agriculture & Food Security

S2DIAISS Aleu
-14919A pue ‘pady
[eWIUE 191BM O}
SS9DE SE ||9M se

‘dURISISSe
yseD ‘sa1bareinns
Buidod paseq

(Aund
95Ul pUB 11juod
'$3502 uononpoid
%20159A1 pue dod

19yb1y ‘sodud pooy

$2102S A1ISISAIQ
K1e11g pjoyasnoH

SYIUOW € AI9A
suolbal /| ssoide
Siapel) pooy

-pOOY|I|2Al] 9AIE 12yb1y ybnoup) J13y1 01 buipiodoe |eWIOU O} 75 Pue SIOpUaA
-bau ur pabebus 320ys Jo adA1 sdnoib pooy pasedwod SMalAIRIUL  Indul [eanyndube
spjoyasnoy Jo  awos bupusiadxa 71 pue g usamiaq eale pajue|d auoydafl  9G ‘SIaYIOM UOIS
$ 99 ‘Dwodul Jo payiodal spjoy PaWNSUOD SPIOY  JISY3 Ul duljdap e pa3sisse -U3IXd 7§ 'Spoy
ybIH pooj uelqo of -9SNOY JO %S¢ -9SNOY JO %98 panodai %t¢ -19Indwio)  -asnoy [eani 0z/g - ASAINs ployasnoH [£€] lcoc'Ov4 8L
DIPWOS
abenoys
Aduabiawa ue jo
9sed Ul A|ge Aep e sjeaw
-1121 pue Appoinb 92y Uey1 Jamay bul
saliddns pooy bul -1e3 SE ||9M Sk 'po0y
-In23s buipnjpul paJISaPUN IO SSI|
ISWNSUOD Y} Bunes payiodai SENJIY
Buiyoeas sayd SWODUI-MO] JO 9be  -1adns pue $a101s s1eak 09-81 Jo
-dns pooy jo -uadsad |lewse  A1dolb bulog abuel
ssa204d 2y 'S921N0S POo} JO -ybisu ayi ul abe ay1 ulym
pases ydiym ‘A AN|IGe|IBAR BU1 YUIM Aujige|leAeun USUWOM pue
-UNod 3y} $s0JIoe Sa1NdWIp Aue bul pOo} pue pooy usw yioq pasud
sureyd Alddns -ABY 10U pa1edIpuUl  -10gqybiau ayi ul aireuuonssnb  -wod pue suoibai
pOOJ 01 USAID syuedpied Jo - sa103s 192046 Jo P3J21SIUILIPE  UJSISIAN ||e WO Apnis [l
wnipapy poddns sy sedud pooy ul asi - Awolew ay | ElIENY] -jj9s auluo uy  syuedidiled gog [BUOIID5-5501D) |20z Dleiowly /1
paau ul
uiej 03
S1945eQ POO
92.4 Dlwapued
SIy1 Aq pa1daye
150W 95043 O}
2dUBISISSe SB Apni1s aya ul
||oM Se ‘sallIAIDe 'S9SS9U 21edipinied 01 bul
DIWOUOdS  -ISNQ pue ‘sswodul s9oud -||IM pue ‘si0W 10
'sassauIsng  ‘sqof uo 12ays bul POO} pasealdu| S19Y s1eak 0z pabe
[[BWS 101035 -1PISBASP B PRy Sey ‘A1Indasul pooy  -Jewdladns ay3 uj ‘elgely [pnes ul
a1eAud ayy oiuspued ayl Ag Budusadxa sem 9|qe|IeAR POO) sadulnold
1oddns 01 pasned UMOPMO| uonendod ay3 Jo paywi| pue alleuuon} ||€ JO S1USPISI Apnis [l
wnipaly  spuny buipinoid JIWLOU0D9 3y | - pAIY1-9U0 INOQY Aujenb mo7  -sanb suljuo uy 1INpe 509 [PUOIIDSS-SSOID | 70T 'PzeZRQUEH Ol
oIqo1y Ipnos
ado> Aupgers  uonezinn 5320y Aupqeieay azls ajdwes
Apms 0} sweiboud juswainseaw ‘buijdwes
ay1 jo fjend /sanijod suoisuawip K114nJ9s pooy uo yeaiqino gL-aIA0D Jo edw]  KA3undss pooq ‘uonejndod ubisap Apnis ?ep loyiny ON

(panupUOd) Z 3jqey



Page 12 0f 18

(2023) 12:40

Doustmohammadian et al. Agriculture & Food Security

|I_I24 pUE
Bunnioe;nUeW Ul
AJ[e1dadsa ‘sass0|
Qwodul pue
1uaWAojdwa

Bupnpas 01

[BORLD 99 [|Im

AWOUOI3 3y}
Buluado-al pue
spjoyasnoy

13100d pIemoy

YbIH  sIsjsuesy [e1DOS

sweiboid
[eanynoube

M?3U U] $358310Ul
13Y1INnj OU ‘U0S
-e3s |eJnynoube
Buimol|oy ay3 1oy
aledalid 01 spjoy
-3snoy |einJ Jo Au
-deded ay} apols
161w uondwns
-Uuod pass pue
(500} puUE 32015
-9AI| “D9) s1955R
aAiONpo.d [einy
-|noube buyj|as
‘saInypuadxe
pOOJ [B1IUSSD
-uou bunpai)
swsiueydaW bul
-dod annebau Jo
uondope ayi 01

J2ybIY Yonw aq 0}

suononpal
Swodul Juedylubis
2ouaadXa [|Im os|e
spjoyasnoy

uegin awoodul
Jamo| ybnoyye
'S9SS0| WIODUI 159
-Biejayy 235 ||Im
spjoyasnoy ueqin
SWodul JaybiH

saoud Aypow

-W0D pooj paseasnul
‘Joge| ybnoiya
auodul 21eJauab
Ajjeuou Ay a1aym

%91 Aq |I34Ind
-0 aIN}NdLBY

SaNIPOWIUIOD
pooj dISeq Jo
Aungejrene ay)
paseadap Al
-Unod ay) ssoide
S19¥JeW POO} JO
2Insop 9y
“wi91sAs A|ddns
pooy 2y pasad

$311S 9| SSOude
POMBIAISIUI SBM

21nynouby jo
AISIUIA 941 4oy

Buljspow eiA
uonews3

eiep

[L¥] 0z0oT
e yped3  0¢
pisiun|

oNp 519558 panodal 21om ‘seale 01 spjoyasnoy  -uley sey buipely Buryiom syue Klepuodas pue
aAldNpoid jo  sbnup jewliue pue Jood Aueul Jo $s920e  I9PJOQ-SSOID pue -WIojUl ASY Atewd Buisn
ybiH uona|dap ayy P99} JO SOl - [edIsAyd bulspulH  [BUISIUI PAYIWIT - 8y Jo odwes v 1UDWISSISSE Uy [6€] 1202 'OV4 61
uopngs
ado> Aupqers  uonezinn 5920y Aupigejieay az1s ajdwes
Apms 0} sweabo.d jusawiainseaw ‘buljdwes
ay1jo Aujend /saI1jod suoisudwip A1INJds Pooj Uo yeauqino 6L-dIA0D Jo 1edw A1and3s poo4 ‘uonejndod ubisap Apnis alep ‘loyiny oN

(panunuod) g ajqey



Page 130f 18

(2023) 12:40

Doustmohammadian et al. Agriculture & Food Security

spooyl

-9Al| pue A3IN23s
P00} IO} SPIAU
uepejiueWINY
Bulaes-ajl| Al
-joud bunssw 01
asuodsal ul
juabun sjuonen
-]IS UeelUBWNY
2.1p Apeaije sy

A11Inoasul

paseasdul
1uawAojdwsun

PaJaAI[SP SOUE)
-sisse pooy Aousb

SalpnIs
95e2 0| ‘suols
-snosip dnoib

SN204 7| ‘AsAIns

pjoyasnoy

0Lt ‘si010e e
-IeiupWINY pue
S9OLJO JUSW
-UI9A0D ‘sjeuols

‘ASUOW PaMOI P00} DIDASS, PIDUD "(968S) UOIILINU/POO) BEIEEING) -sajoud yajeay
-10g IO UPaID U0 -1ISdX3 9| °97 pue "(%%8) poOyI[aAl| pue Aduanbaiy ayy ‘si1opes| Auunw
pooy buiseyoind ‘Anoasul pooy SWODUl 3J9M 953Npal 0} -WOD YLM SMIIA
ale Aay11eyy 219A3s, pUe pa1deduwll 1S0W U33q papap -193U] SUBWLIOMU MIIAD] 21N
papodal sius | 21eI9POU, PIdUD 9ARY 1B 3| JI9Y3 JO (34vD 10U INQ) (S314) 21edS A3 gz 'S1ousip  -eia1] ‘saydeoldde
-puodsal Jo -1adxa spjoy seale payodal siouped uepel  9dusuadx3 Al uequn pue 9AIE)jeNb pue
ybiH %19 IN0Qqy -95N0Y 4O %/°/§ AUOWWOD 1SOW Y| -lUBWNY 3WOS -NJ3SU| POO4 3Y|  [ednJ OM] 33 U] 9AlRIIUBND  [SH] 1207 ‘FYYD T
w215As bul
-101JUOW pooy]|
-9Al| pue A11IN23s
pooy Jejnbai e Jo
1USWYSHgrIST
'syndul sale
-USy JO 4D01saAl|
‘leanynoube uo
sasuadxa bul
-dnpai pue san
‘sainypuadxa -pOWWOd pooy
pooj-uou UleW Ul S95eadUl
[eluassa bul awodul JO 9211d papodal SI9DUJO UOISUDIX
-dNpal 1paid uo 92IN0Ss ulew 61-dINOD 0} %/8 pue SMIAIDIUL [eanyndube Jo
pooy bulAng 1o 11941 U] 95e3109p AJUIew 96 | ‘Alddns Aypow auoyds|a1 (NEEINEN]
Asuow Buimol %06 © ueyy 95J0M 10 A1Ndasul -W0od pooy Ul pa1sIsse  1ueULIOUl ADY SID
-Jog 03 buplosal 2J0w paviodal pOO} 91eI9POW JO 95e109p -121ndwoD)  -pel} pooy 06 pue
U23Q aAeY spjoyasnoy 91e1S B Ul SOAPRS  paniodal siapeld '9NPOW (S3|4) SJ9DLJO UOISUIXD
spjoyasnoy Jo pakaAINS Syl JO -Wwiay1 puy spjoy pOOJay1Jo  9|edS 9dusuadxy  |einynoube 1ybis
ybiH Aofew ay| PJIYI-2UO JSAQ -95N0Y 81 JO 969°€G 90/ IN0QY  AIIND3SU| POOH  ‘SP|OYasNoy G/ /| Aanns [ge] 120z 'OvV4 1T
UaWIaA
ado> Anqess  uonezinn ss900Y Aungeyeay azs a|dwes
Apms 0} sweiboud juswainseaw ‘buijdwes
ay1 jo fjend /sanijod suoisuawip A114nJ9s pooy uo yeaiqino 6L-aIA0D Jo 1edwy A114nd9s poo4 ‘uonejndod ubisap Apnis ajep ‘loyiny oN

(panupUOd) Z 3jqey



Page 14 of 18

(2023) 12:40

Doustmohammadian et al. Agriculture & Food Security

s19iew
loge| Jayy Ul
61-dINOD JO
s1oedwl
ENENOLEET
SAIAINS SISYIOM
1URIBIW JUSWISA
djay o1 sapijod
912/0U0D 10eUD
p|NOD S31UNOD
4IND Jay1o pue

%L
Aj21ewixoidde jo
SSO| SWodUl

%6 Ueyl aiow Aq
1ndino ur doip 01
PO1eWIISS SeMm

elgely Ipnes 9I9A3S B Palalns w:d»_DUi@/\ 9IN1DNJ1S Sol1el
'SS9|9YIDUON spjoyasnoy 1sa100d ‘%58 Aq sbuiaes pjoy
‘paWI| dIe S2IN 9yl %STl Aq ud)||ej 9ARY 01 -95NoY pue salel SOWIN|OA 9dUe)
-seall A19A0D3 abeiane uo |19} pa1eWIS S| |opow Jaydiy  xeyjeuosiad UO )Wl Ul SUIPIP [ev] 120z
ybiH  |edo] 1oy suondo - - 9WOdUI P|OYasSNOH ddo [euonleN  -|nW Paseq-\vyS UOIBULIOJU| 908 Ue bulspoly ‘e 1o ybeqges|3 €7
ado> Angers  uoneziinn $s300Y Aungepeay azs ajdwes
Apms 03} sweiboid jJuswaInseaw ‘buljdwes
ay1 jo Lujend /sapijod suolsuawip A314Nd3s pooy UO }eaudqino 61-AIAOD J0 edw|  A3ndas poo4 ‘uonyejndod ubisap Apnis ?jep Joyiny oN

(panunuod) zajqel



Doustmohammadian et al. Agriculture & Food Security (2023) 12:40

Food insecurity in Middle Eastern countries

during the COVID-19 Pandemic

Table 3 categorizes the food insecurity studies conducted
in the Middle Eastern countries based on the World Bank
classification of their national income [56] during the
COVID-19 pandemic. However, there are some excep-
tions; Lebanon and Iran, as two upper-middle-income
countries for many years, now move to the lower-middle-
income group, and in contrast, Iraq is an upper-middle-
income one. International organizations conducted most
of the studies in the low/lower-middle-income coun-
tries using primary and secondary data from qualitative
and quantitative methods, whereas researchers from
the high/upper-middle countries conducted the stud-
ies during the COVID-19 pandemic mostly via an online
survey using FI-measuring questionnaires. In the first
group of countries, severe disruption of food sub-sys-
tems occurred, food prices rose, and many poor people
also suffered as their employment due to the breakdown
of supply chains-transporting, marketing, and selling
food, increasing food insecurity, energy, and nutrient
deficiency for both urban and rural poor. In high/upper
middle-income countries, unaffected food supply led to
a rush toward supermarkets and stocking, less food price
increase occurred (with some exceptions, e.g., Iran due
to the special conditions of sanction), and income loss
mostly affected vulnerable people, e.g., refugees.

Discussion

The review of the effects of the COVID-19 pandemic
on food security shows that some governments have
often succeeded in providing enough food supply (avail-
ability), but they acted differently in terms of population
accessibility to food and its price stability. An increase
in food prices in most countries yielded in stocking and
decreased the purchasing power of the community. No
effect on the utilization dimension was found; only in a
National Food and Nutrition Surveillance of Iran pro-
tocol by Resekhi et al. [11] assessing the effects of the
COVID-19 pandemic on anthropometric indices of
under 5-year-old children was proposed. It seems that
differences in the impact of the pandemic on countries’
food security are based on the development and stability
of their food systems; however, this interpretation of data
needs to be studied and examined more closely in differ-
ent countries with different degrees of development and
speeding of the disease.

Based on the reports of FAO and the World Bank,
the prevalence of undernourishment (percentage of the
population with insufficient energy intake) and food
insecurity increased slightly in the COVID-19 pandemic-
affected MENA countries; however, the most increases
were found in conflict-affected countries (availability
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domain). The rate of price increases over this period has
been moderate, and it seems that the expected decline
in incomes of the different social groups, especially the
informal sector and vulnerable poor segments of soci-
ety, represents a major risk on the demand side (access
and stability domains). The prevalence of underweight,
wasting, and stunting in children under 5 years of age
has declined steadily since 2000 (utilization domain) [57,
58]. A study in Sub-Saharan Africa found that COVID-19
negatively affects all four indicators of food security with-
out exception [59].

The findings of the current study confirm that the final
outcomes of COVID-19 will most certainly vary from
country to country, depending not only on the epidemi-
ological scenario but also on the pre-COVID socioeco-
nomic development level, baseline situation, and shock
resilience [52, 54]. Conflict, siege, and locust invasion
further undermine food security in Middle Eastern and
East African nations, such as Yemen and Somalia. Due
to record low oil prices, countries that rely on oil for the
majority of their export revenues may face challenges.
Algeria and Iran, both of which have low hard currency
reserves, will be affected. The COVID-19 threat is exac-
erbated in areas of conflict and crisis, such as the Mid-
dle East and East Africa, by sieges, embargos, and other
barriers to food access imposed by political and military
forces. Millions of Syrian refugees now reside in camps
in Turkey, Lebanon, Syria, and Jordan, relying on food
aid and cannot practice social distancing [60]. They are
more vulnerable than the citizens of the country, and
policies should be adopted to protect their food security
separately.

Based on IFPRI reports, in the Middle East and North
Africa region, the pandemic led to falling remittances and
incomes, especially in the service and industry sectors.
Food services and tourism-related businesses suffered
the most severe disruptions, proportionately harming
urban dwellers employed in those sectors, while other
parts of the agrifood system have proved more resilient.
In particular, the pandemic continues to test the func-
tioning of national food systems and expose the vulner-
abilities that come with the heavy dependency of most
MENA countries on food imports. All national econo-
mies in the region have experienced severe disruptions.
The impacts vary across countries and sectors, reflect-
ing differences in both the spread of the pandemic and
government responses. The pandemic has caused GDP
losses ranging from 1.1% expected in Egypt to 23.0% in
Jordan during 2020 [61].In a systematic review of the
first-year experience of COVID-19 on food security, dis-
ruptions in food production (availability) were reported
due to persistently low household incomes and insuffi-
cient savings [17].
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Table 3 Categorizing the Middle East studies on the food insecurity domains in the COVID-19pandemic

Low/lower middle income

High/upper middle income

Countries Afghanistan, Iraq, Libya, Somalia, Sudan, Yemen

Conducted by ~ WFP, Word Bank, IFAD, IFPRI, FAO, IOM, Care

Study method  Qualitative and quantitative methods using primary and second-
ary data
Findings Reduced production, processing, and distribution sub-systems

A rise in food prices
Lower access to required energy and nutrients

Bahrain, Egypt, Iran, Jordan, Kuwait, Lebanon, Morocco, Oman,
Qatar, Saudi Arabia, Tunisia, United Arab Emirates

Researchers from the country

Cross-sectional analysis through an online survey using FI meas-
uring questionnaires

Food supplies are relatively unaffected

Less food price increase

Reduced wages and Loss of income affects the most vulnerable
A rush toward supermarkets and stocking

Along with several advanced technologies and adap-
tations for population screening and early disease
diagnosis [62, 63], general strategies like supporting
vulnerable groups through social protection programs
are suggested and used in various countries to prevent
increasing food insecurity in the COVID-19 epidemic,
while different countries, depending on their circum-
stances, may need localized and specific solutions.
Strengthening sustainable agriculture, resilience, and
social protection systems are recommended to promote
food security in future pandemics [64, 65]. Some unex-
pected findings from countries [16] can be attributed
to the limitations of the studies, especially the gener-
alizability of the sample to the study population, which
should be improved in future studies.

In the present conditions, international organizations
and developed countries should help low- and middle-
income countries to provide the capacity to expand
health and social support programs, strengthen food
supply chains, and ensure adequate and affordable food
sources with the necessary fiscal space and import [66].
While some economic strategies, such as social assis-
tance, can help individuals manage food insecurity
during COVID-19, international sanctions can make
implementing these solutions extremely difficult, if not
impossible [47]. The pandemic is also a strong reminder
for countries to rethink their agricultural investment
priorities to include (climate), nutrition, and the envi-
ronment, diversifying food imports and exports, local/
traditional foods, and improving the business environ-
ment to allow farmers, food producers, and traders to
thrive and grow[61, 66—68].

The limitation of this systematic review was the lim-
ited number of included studies (n=23), which may
reduce the chances of a better interpretation of the
results. In addition, although we had planned the sys-
tematic review and registered it in PROSPERO under
the following title, “The relationship between COVID-
19 pandemic and food security at individual and

household level: a systematic review”, due to the multi-
sectoral impacts of COVID-19 on food security, the
lack of access to full-text articles as well as the exclu-
sion of published articles in a language other than Eng-
lish, the research team conducted the study as a scoping
review in the Middle East countries. Future systematic
reviews in different parts of the world, especially on the
main individual, regional, and governmental policies
and strategies to cope with the impacts of pandemics
on food insecurity and their cost-effectiveness evalua-
tion, can be very helpful.

Conclusion

An increase in food prices in most countries yielded in
stocking and decreased the purchasing power of the com-
munity. Despite providing enough food supply (availabil-
ity) in most countries of the region, they acted differently
in terms of population accessibility to food and its price
stability. The high/upper middle-income countries of the
region had little problem in providing food despite their
dependence on food imports and their focus was more
on price stabilization and access to vulnerable groups.
While in low/lower-income countries, almost all parts of
the food and nutrition system were disturbed.

The current review results can predict the effect of
COVID-19 on the food security of individuals and house-
holds, especially in vulnerable groups, and develop effec-
tive interventions. In addition, this review can provide
policymakers with the information to better understand
the factors influencing the implementation of interven-
tions toward mitigating the effects of the pandemic on
food security and evidence-informed policy-making to
improve food security.

Abbreviations

COVID-19  Coronavirus disease 2019
SRA-DM Systematic review-assistant deduplication module
NOS Newcastle-Ottawa Quality Assessment Scale



Doustmohammadian et al. Agriculture & Food Security (2023) 12:40

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540066-023-00448-y.

Additional file 1: Table S1. Database search strategy.

Additional file 2: Table S2. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR)
Checklist.

Acknowledgements

The authors would like to thank National Nutrition and Food Technology
Research Institute) for their support in developing the search strategy and
dear researchers who made this review possible with their valuable studies.

Author contributions

AD, FMN, and GF conceived and designed the study. AD, FMN, SA, and MHS
developed the search strategy. AD and FMN extracted the data. All authors
have read and agreed to the published version of the manuscript.

Funding
This review is funded by the National Nutrition and Food Technology Research
Institute, Shahid Beheshti University of Medical Sciences (Grant No. 99-23953).

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate

This study was approved by the ethics committee of the National Nutrition
and Food Technology Research Institute, Shahid Beheshti, University of Medi-
cal Sciences (No: [RSBMU.NNFTRI.REC.1399.041).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

!Gastrointestinal and Liver Diseases Research Center, Iran University of Medical
Sciences, Tehran, Iran. 2Food, Halal, and Agricultural Products Research Group,
Research Center of Food Technology and Agricultural Products, Standard
Research Institute, Karaj, Alborz, Iran. *National Nutrition and Food Technology
Research Institute (NNFTRI) Library, Faculty of Nutrition Sciences and Food
Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
“Food and Nutrition Policy and Planning Research Department, National Nutri-
tion and Food Technology Research Institute (NNFTRI), Faculty of Nutrition Sci-
ences and Food Technology, Shahid Beheshti University of Medical Sciences,
#7, Hafezi (Arghavan) St, Farahzadi Blvd, Shahrak Ghods, PO. Box: 19395-4741,
Tehran 1981619573, Iran.

Received: 19 April 2023 Accepted: 8 October 2023
Published online: 22 December 2023

References

1. UN: Policy brief: the impact of COVID-19 on food security and nutrition.
In.: United Nations; 2020.

2. SobalJ, Kettel Khan L, Bisogni C. A conceptual model of the food and
nutrition system. Soc Sci Med. 1998;47(7):853-63.

3. FAO.COVID-19 and its impact on food security in the Near East and North
Africa: how to respond? Cairo: Food and Agriculture Organization of the
United Nations; 2020.

4. FAQO, CELAC. Food security under the COVID-19 Pandemic. Rome: FAO at
the request of the National Coordination of the Presidency Pro Tempore
of Mexico before CELAC; 2020.

20.

21.

22.

23.

24.

25.

26.

27.

Page 17 of 18

Béné C, Bakker D, Chavarro MJ, Even B, Melo J, Sonneveld A. Global
assessment of the impacts of COVID-19 on food security. Glob Food
Secur. 2021;31:100575.

Deaton BJ, Deaton BJ. Food security and Canada’s agricultural system
challenged by COVID-19. Can J Agr Econ. 2020,68:143-9.

Niles MT, Bertmann F, Belarmino EH, Wentworth T, Biehl E, Neff R. The
early food insecurity impacts of COVID-19. Nutrients. 2020;12:2096.
Partridge A. The implications of COVID-19 for the supply of key inputs to
the Western Cape Agricultural Sector. In: WCDoA COVID-19 Economic
Brief #01. Western Cape: Western Cape Government; 2020.

Troskie D. Impact of COVID-19 on agriculture and food in the Western
Cape. In: WORKING DOCUMENT (Version 2). Western Cape: Western Cape
Department of Agriculture, Western Cape Government; 2020.

. ErokhinV, GaoT. Impacts of COVID-19 on trade and economic aspects of

food security: evidence from 45 developing countries. Int J Environ Res
Public Health. 2020;17(16):5775.

. Rasekhi H, Rabiei S, Amini M, Ghodsi D, Doustmohammadian A, Nikooyeh

B, Abdollahi Z, Minaie M, Sadeghi F, Neyestani TR. COVID-19 epidemic-
induced changes of dietary intake of Iran population during lockdown
period: the study protocol-national food and nutrition surveillance. Nutr
Food Sci Res. 2021;8(2):1-4.

. ElHajjhassan S, Ahmed T, Meygag A, Robertson TD. Food security in Iraq

impact of COVID-19 (with a special feature on digital innovation). In. Iraq:
FAO, IFAD, WFP, World Bank Agriculture and Food Global Practice 2020.

. Bodamaev S, Tuwo AD, Tandipanga KF, Fauziah RA. INDONESIA COVID-19:

Economic and Food Security Implications. In. Edited by Edition d. Indone-
sia: WFP; 2020.

. Nikooyeh B, Rabiei S, Amini M, Ghodsi D, Rasekhi H, Doustmohammadian

A, et al. COVID-19 epidemic lockdown-induced changes of cereals and
animal protein foods consumption of Iran population: the first nation-
wide survey. J Health Popul Nutr. 2022;41(1):1-9.

. Rabiei S, Ghodsi D, Amini M, Nikooyeh B, Rasekhi H, Doustmohammadian

A et al. Changes in fast food intake in Iranian households during the
lockdown period caused by COVID-19 virus emergency, National Food
and Nutrition Surveillance. Food Sci Nutr. 2022;10(1):39-48.

. Pakravan-Charvadeh MR, Mohammadi-Nasrabadi F, Gholamrezai S,

Vatanparast H, Flora C, Nabavi-Pelesaraeie A. The short-term effects
of COVID-19 outbreak on dietary diversity and food security status
of Iranian households (a case study in Tehran province). J Clean Prod.
2020;281:124537.

. Feyertag J, Munden L, Calow R, Gelb S, McCord A, Mason AN. Covid-19

and food security: novel pathways and data gaps to improve research
and monitoring efforts. In: London, UK: ODI policy brief; 2021.

. Béné C, Bakker D, Chavarro MJ, Even B, Jenny M, Sonneveld A. Impacts

of COVID-19 on people’s food security: foundations for a more resilient
food system. Washington, DC, USA: International Food Policy Research
Institute; 2021.

. Elias B, Jdmbor A. Food security and COVID-19: a systematic review of the

first-year experience. Sustainability. 2021;13(9):5294.

Kaviani-Rad A, Shamshiri RR, Azarm H, Balasundram SK, Sultan M. Effects
of the COVID-19 pandemic on food security and agriculture in Iran: a
survey. Sustainability. 2021;13(18):10103.

Louie S, ShiY, Allman-Farinelli M. The effects of the COVID-19 pan-
demic on food security in Australia: a scoping review. Nutr Diet.
2022;79(1):28-47.

Mardones F, Rich K, Boden L, Moreno-Switt A, Caipo M, Zimin-Veselkoff
N, Alateeqi A, Baltenweck I. The COVID-19 pandemic and global food
security. Front Vet Sci. 2020;7:578508.

Sereenonchai S, Arunrat N. Understanding food security behaviors during
the COVID-19 pandemic in Thailand: a review. Agronomy. 2021;11(3):497.
Abu Hatab A, Krautscheid L, Bogvist S. COVID-19, livestock systems and
food security in developing countries: a systematic review of an emerg-
ing literature. Pathogens. 2021;10(5):586.

OECD, Food Nations AOotU: OECD-FAO Agricultural Outlook 2018-2027;
2018.

Amery HA. Food security in the middle east. In: Jagerskog A, Schulz M,
Swain A, editors. Routledge handbook on middle east security. London:
Routledge; 2019. p. 182-98.

Hameed M, Ahmadalipour A, Moradkhani H. Drought and food secu-
rity in the middle east: an analytical framework. Agric For Meteorol.
2020;281:107816.


https://doi.org/10.1186/s40066-023-00448-y
https://doi.org/10.1186/s40066-023-00448-y

Doustmohammadian et al. Agriculture & Food Security (2023) 12:40

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Khan K, Kunz R, Kleijnen J, Antes G. Systematic reviews to support
evidence-based medicine. Boca Raton: CRC Press; 2011.

Tricco A, Lillie E, Zarin W, O'Brien K, Colquhoun H, Levac D, Moher

D, Peters M, Horsley T, Weeks L, et al. PRISMA extension for scoping
reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med.
2018;169:467-73.

Carletto C, Zezza A, Banerjee R. Towards better measurement of house-
hold food security: harmonizing indicators and the role of household
surveys. Glob Food Sec. 2013;2:30-40.

FAO, IFAD, WFP. The state of food insecurity in the world 2013. The multi-
ple dimensions of food security: 16. Rome: FAQ; 2013.

Manikas I, Ali BM, Sundarakani B. A systematic literature review of indica-
tors measuring food security. Agric Food Secur. 2023;12:10.
Doustmohammadian A, Mohammadi-Nasrabadi F, Fadavi G. COVID-19
pandemic and food security in different contexts: a systematic review
protocol. PLoS ONE. 2022;17(9):e0273046.

Rathbone J, Carter M, Hoffmann T, Glasziou P. Better duplicate detection
for systematic reviewers: evaluation of systematic review assistant-dedu-
plication module. Syst Rev. 2015;4(1):6.

Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assess-
ment of the quality of nonrandomized studies in meta-analyses. Eur J
Epidemiol. 2010;25(9):603-5.

FAO. Afghanistan | Agricultural livelihoods and food security in the
context of COVID-19: monitoring report. Rome: Food and Agriculture
Organization; 2021.

FAO. Somalia | Agricultural livelihoods and food security in the context of
COVID-19: monitoring report. Rome: Food and Agriculture Organization;
2021.

FAQ. Yemen | Agricultural livelihoods and food security in the context of
COVID-19: monitoring Report. Rome: Food and Agriculture Organization;
2021.

FAO. The Sudan | Food supply, agricultural livelihoods and food security
in the context of COVID-19: monitoring Report. Rome: Food and Agricul-
ture Organization; 2021.

Breisinger C, Raouf M, Wiebelt M, Kamaly A, Karara M. Impact of COVID-19
on the Egyptian economy: economic sectors, jobs, and households.

In: Regional Program Policy Note 06. Cairo: International Food Policy
Research Institute (IFPRI); 2020.

ElKadhi Z, Elsabbagh D, Frija A, Lakoud T, Wiebelt M, Breisinger C. The
impact of COVID-19 on Tunisia’s economy, agri-food system, and house-
holds. In: MENA Policy Note IFPRI; 2020.

Elsabbagh D, Kurdi S, Wiebelt M. Impact of COVID-19 on the Yemeni
Economy. How the drop in remittances affected economic sectors, food
systems, and households. Washington, DC: International Food Policy
Research Institute (IFPRI); 2021.

Raouf M, Elsabbagh D, Wiebelt M. Impact of COVID-19 on the Jordanian
economy: Economic sectors, food systems, and households. In: MENA
Policy Note 9. Washington, DC: International Food Policy Research Insti-
tute (IFPRI); 2020.

IOM, WFP. Hunger and COVID-19 in Libya: a joint approach examining the
food security situation of migrants. Libya: International Organization for
Migration (IOM), UKaid, World Food Programme (WFP); 2021.

CARE. Impact of COVID 19 on food security, gender equality, and sexual
and reproductive health in Yemen. Aden: CARE; 2021.

Breisinger C, Raouf M, Wiebelt M, Kamaly A, Karara M. COVID-19 and the
Egyptian Economy From reopening to recovery: alternative pathways
and impacts on sectors, jobs, and households. In: REGIONAL PROGRAM
POLICY NOTE 06. Cairo, Egypt: A joint note by the International Food
Policy Research Institute and the Ministry of Planning and Economic
Development of the Government of the Arab Republic of Egypt; 2020.
Pakravan-Charvadeh MR, Gholamrezai S, Vatanparast H, Flora C, Nabavi-
Pelesaraei A. Determinants of household vulnerability to food insecurity
during COVID-19 lockdown in a mid-term period in Iran. Public Health
Nutr. 2021,24(7):1619-28.

Movahed RG, Fard FM, Gholamrezai S, Pakravan-Charvadeh M. The
impact of COVID-19 pandemic on food security and food diversity of
Iranian rural households. Front Public Health. 2022;10:862043.

Elsahoryi N, Al-Sayyed H, Odeh M, McGrattan A, Hammad F. Effect of
Covid-19 on food security: a cross-sectional survey. Clin Nutr ESPEN.
2020;40:171-8.

Page 18 of 18

50. AlTarrah D, AlShami E, AlHamad N, AlBesher F, Devarajan S: The Impact of
Coronavirus COVID-19 Pandemic on Food Purchasing, Eating Behavior,
and Perception of Food Safety in Kuwait. Sustainability 2021, 13.

51. Kharroubi S, Naja F, Diab-El-Harake M, Jomaa L. Food insecurity pre- and
post the COVID-19 pandemic and economic crisis in Lebanon: preva-
lence and projections. Nutrients. 2021;13:2976.

52. Bilali HE, Hassen TB, Chatti CB, Abouabdillah A, Alaoui SB. Exploring
household food dynamics during the COVID-19 pandemic in Morocco.
Front Nutr. 2021. https://doi.org/10.3389/fnut.2021.724803.

53. Hasse TB, Bilali HE, Allahyari MS, Samman HA, Marzban S. Observations on
food consumption behaviors during the COVID-19 pandemic in Oman.
Front Public Health. 2022,9:779654.

54. Ben-Hassen T, El-Bilali H, Allahyari MS. Impact of COVID-19 on food
behavior and consumption in Qatar. Sustainability. 2020;12(17):6973.

55. Almoraie NM, Hanbazaza MA, Aljefree NM, Shatwan IM. Nutrition-related
knowledge and behaviour and financial difficulties during the COVID-19
quarantine in Saudi Arabia. Open Public Health J. 2021;14:24-31.

56. New World Bank country classifications by income level: 2022-2023

57. FAO.The state of food security in the Near East and North Africa. Rome:
FAO Regional Conference for the Near East; 2022.

58. Mandour DA. Covid-19 and food security challenges in the MENA region.
Cairo: Economic Research Forum; 2021.

59. Onyeaka H, Tamasiga P, Nkoutchou H, Guta AT. Food insecurity and
outcomes during COVID-19 pandemic in sub-Saharan Africa (SSA). Agric
Food Secur. 2022;11:56-68.

60. Aljaraedah T, Takruri H, Tayyem R.The impact of COVID-19 pandemic on
food and nutrition security and dietary habits among Syrian refugees in
camps: a general review. Curr Res Nutr Food Sci. 2023;11(1):22-36.

61. IFPRI. 2021 Global food policy report: transforming food systems after
COVID-19. Washington, DC: International Food Policy Research Institute;
2021,

62. Mishra A, Choudhary M, Das TR, Saren P, Bhattacherjee P, Thakur N,
Tripathi SK, Upadhaya S, Kim H-S, Murugan NA. Sustainable chemical
preventive models in COVID-19: understanding, innovation, adaptations,
and impact. J Indian Chem Soc. 2021;98(10):100164.

63. Thakur N, Nigam M, Tewary R, Rajvanshi K, Kumar M, Shukla SK,
Mahmoud GA-E, Gupta S. Drivers for the behavioural receptiveness and
non-receptiveness of farmers towards organic cultivation system. J King
Saud Univ-Sci. 2022;34(5):102107-11.

64. Bloem JR, Farris J. The COVID-19 pandemic and food security in low- and
middle-income countries: a review. Agric Food Secur. 2022;11:55.

65. Mugabe PA, Renkamp TM, Rybak C, Mbwana H, Gordon C, Sieber S, Lohr
K. Governing COVID-19: analyzing the effects of policy responses on food
systems in Tanzania. Agric Food Secur. 2022;11:47.

66. Swinnen J, McDermott J. COVID-19 and global food security. Washington,
DC: International Food Policy Research Institute (IFPRI); 2020.

67. Mohammadi-Nasrabadi F. Local solutions for global target of sustainable
food and nutrition. Iran J Nutr Sci Food Technol. 2018;13(1):5182.

68. Rezazadeh A, Nasrabadi FM. The importance of traditional dietary
patterns and local foods for promoting household food and nutrition
security. Iran J Nutr Sci Food Technol. 2017;12(1):S164.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.3389/fnut.2021.724803

	An overview of food insecurity during the global COVID-19 outbreak: transformative change and priorities for the Middle East
	Abstract 
	Introduction
	Research questions
	Methods
	Study registration
	Study selection criteria
	Type of studies
	Type of populations
	Types of interventions
	Types of outcomes of interests

	Data extraction
	Assessment of risk of bias
	Data analysis

	Results
	Study characteristics
	Strategies to counteract food insecurity
	Quality of the studies
	Food insecurity in Middle Eastern countries during the COVID-19 Pandemic

	Discussion
	Conclusion
	Anchor 22
	Acknowledgements
	References


