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Abstract 

Background Since its emergence, the COVID-19 pandemic has compromised the food security both directly 
by impacting food supply chain and indirectly by overwhelming the individual health and/or personal financial 
situation. The overarching aim of the current study is to assess aspects of the food security crisis that have arisen due 
to COVID-19 and to identify which, if any, food security dimensions were specifically compromised.

Methods Primary research articles were initially identified through four online databases (Scopus, PubMed, Google 
Scholar, and Web of Science), with the references of each paper then also reviewed for additional article. The food 
security status of individuals and the wider community, both before and after the emergence of COVID-19, were 
examined.

Results Of the 2,057 studies initially identified, a total of ten were included in the final review. The included stud-
ies confirmed that COVID-19 had substantially impacted food security, with individuals, households and the wider 
community experiencing food insecurity. Nine of the included studies aruged that the food accessibility dimension 
was the most compromised.

Conclusion To address the identified direct and indirect food security issues associated with COVID-19, it is proposed 
that a combination of prevention practices and proactive food security activities is required. Integrating food security 
interventions, supporting and facilitating food security resilience, and conducting further studies on the food security 
of COVID-19 are also recommended.

Keywords COVID-19 impact, Food insecurity, Food security dimension, Systematic review

Introduction
Food security is defined as having healthy, nutritious, 
and physically and economically accessible food avail-
able to people in a defined geographic location and which 
satisfies the individuals’ dietary needs [1]. COVID-19, 
a communicable disease caused by the viral pathogen 
SARS-COV-2, continues to have multi-dimensional 
impacts all over the world [2–4]. Since its nominal 
emergence (31 December 2019), the COVID-19 pan-
demic has affected the food security of people across the 
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world [5–9]. Specifically, the pandemic has impacting 
the food security of individuals and communities both 
directly and indirectly by overwhelming the agricul-
tural productivity, exacerbating the energy poverty [10], 
and diminishing personal health and financial stability 
[11–13]. Prior to COVID-19, approximately 820 million 
individuals faced hunger each day globally, with over 
two billion individuals experiencing micronutrient defi-
ciencies. These dietary issues in turn lead to increased 
risk of mortality and morbidities [14, 15]. COVID-19’s 
emergence resulted in disruptions to the production, 
processing, transporting, and marketing of food [15], 
which has caused flow-on impacts to food security. For 
example, fresh food products, including meat, fish, fruits, 
and vegetables, all recorded extensive price increases due 
to obstructions in transport channels [16]. A joint state-
ment released in 2020 by the World Health Organization, 
(WHO) amongst others [14], reported that 3.3 billion 
global workers were identified as being at risk of losing 
their livelihood due to COVID-19. COVID-19 had exac-
erbated the already existing malnutrition in children. Fur-
ther, 149 million children were estimated to have growth 
abnormalities, such as stunted (reduced in their growth 
performance), globally due to COVID-19 and other con-
founding factors, including natural disasters like drought, 
desert locust emergence, war and displacement [17]. The 
food security issues that arose due to COVID-19 were 
felt globally [18, 19], however, the level of crisis was more 
significant in lower-income countries [15] than in mid-
dle- and high-income countries.

According to the Food and Agricultural Organization 
(FAO) of the United Nations (UN) [1], there are four food 
security dimensions: availability; accessibility; usability; 
and sustainability/stability. Food availability is defined 
as the presence of adequate amount of food that satisfies 
the demand of the general population within a specified 
territory [20], while accessibility is the retrievability of 
food without excessive physical and/or economic barriers 
[21]. Usability of food refers to the nutritional quality of 
food and focuses on whether the accessible and available 
food is balanced, healthy, and nutritious [21]. This avail-
able and accessible food should then be able to satisfy 
the dietary and nutritional demands of the individual, 
households, community and/or the general population 
[20–22]. This food should be sustainable/stable by being 
available, accessible, and useful for a prolonged time [15, 
20, 21]. All the four dimensions of food security are inter-
dependent to each other and the effects of a certain fac-
tor that impacts one dimension can directly or indirectly 
overwhelm another [1]. As such, it is not appropriate 
to talk about food security using only one food security 
dimension. For instance, it is meaningless to discuss food 
accessibility, stability, and usability if food is not available 

and it is not rational to talk about food usability if food is 
not accessible.

A recent article has identified the burden of COVID-19 
pandemic on all the four dimensions [23], while another 
examined some of the food security dimensions [24]. 
Interestingly, findings from Iran showed that the emer-
gence of COVID-19 had short term positive impact on 
food security of households and individuals [25]. Stud-
ies on the impact of COVID-19 were conducted in dif-
ferent geographic locations of the world, but the findings 
are currently inconsistent and sometimes contradic-
tory. As a result, a compiled summary of all the available 
information, and which is informative for policy makers, 
food input suppliers, aid agencies and governmental and 
non-governmental bodies, is considered an appropri-
ate research goal. In addition, identifying whether (and 
which) different food security dimensions have been 
impacted to greater or lesser extents during COVID-19 
may assist local, regional and national government bod-
ies in mitigating any emerging food insecurity issues.

To achieve these outcomes, a systematic review was 
conducted of all studies regarding COVID-19’s impact 
on food security. This paper examines the extent to which 
food security was directly and indirectly compromised 
by COVID-19, and how food security actors recovered 
from the COVID-19 pandemic induced food insecurity 
trauma. The application of findings of this systematic 
review are not necessarily restricted explicitly to COVID-
19 as they may also have potential significance in early 
preparedness of the inevitable future pandemics. The 
purpose of this article was to summarise the food secu-
rity impact of COVID-19 and pointing out the critically 
impacted dimension/s of food security. The specific ques-
tions that guided this systematic review were:

1. How much was food security directly and indirectly 
affected by COVID-19?

2. Which, if any, dimensions of food security were 
significantly compromised by the COVID-19 pan-
demic?

Methodology
This systematic review was undertaken in line with the 
PRISMA 2020 guidelines [26] and checklist [additional 
file 1]. In addition, the Joanna Briggs Institute (JBI) sys-
tematic review checklist was used as a second point of 
reference to guide the process. Prior to the systematic 
review commencing, a protocol was prepared and reg-
istered in ROSPERO database with registration number 
CRD42022325475 and it was published online [27]. As 
indicated in the following sub-headings, each aspect of 
the PRISMA checklist was addressed sequentially.
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Eligibility criteria
Primary research articles conducted on COVID-19’s 
impact on food security were the focus of the systematic 
review. However, so as to allow for comparative analy-
sis of the burden of COVID-19, potential articles had 
to specifically focus on at least one of the four defined 
dimensions (food availability, accessibility, usability and 
stability) both prior to and/or following the emergence of 
COVID-19. No restrictions were placed on study design, 
with any qualitative, quantitative, and mixed method 
studies considered. Other types of literature (grey litera-
ture, review articles, protocols, reports, letters to editors 
and unpublished studies) were excluded from review. The 
reasons for excluding information sources other than pri-
mary research articles were to ensure the goal of identi-
fying information from the primary source, and which 
were supported with data and followed expected research 
standards and procedures.

It is expected that primary research articles published 
in different languages on the topic of interest might be 
available in online information sources (databases), but 
only studies written in English were included. The time-
frame for publication was from the approximate time of 
emergence of COVID-19 (31 December 2019) through 
to the end of this systematic review’s literature search (15 
May 2022) were included.

Information sources, search strategy, and selection process 
Four databases (Web of Science; Scopus; PubMed; and 
Google Scholar) were used as the literature sources. 
The data from these four databases was identified from 
the nominal date for COVID-19 pandemic emergence 
(31/12/2019) through to 15/05/2022. All reference lists 
from the studies identified through the initial database 
searches were then explicitly assessed to avoid missing 
any relevant data source.

A combination of search terms was used. The same 
terms were used for three databases (PubMed, Scopus, 
and Web of Science), and search strings were applied 
according to the relevant database. As explained in the 
protocol [27], the search terms used for Web of Science, 
Scopus, and PubMed were “Impact” OR “Effect” OR 
“Burden” AND “COVID 19”) OR “COVID-19 pandemic” 
OR “SARS COV 2” OR “Coronavirus disease 2019” OR 
“Coronavirus diseases 19” OR “Severe acute respira-
tory syndrome coronavirus-2”) AND “Food Security” OR 
“Food Insecurity” OR “Food Security dimension”. The 
publication date (31/12/2019—15/05/2022), the publi-
cation language (English), and the article type (primary 
research articles) were used as a filtering mechanism 
during the searching process. For identifying literature 
from Google Scholar, the short title of this systematic 

review (the COVID-19’s impact on food security, avail-
ability, accessibility, usability and stability) was used, 
and any potentially relevant articles that were not iden-
tified from other databases were included. Details of 
the search strategy for each database is described as 
follows.

Scopus: ( ALL ( impact) OR TITLE-ABS-KEY ( 
effect) OR TITLE-ABS-KEY ( burden) AND ALL 
( covid 19) OR ALL ( covid-19 AND pandemic) OR 
TITLE-ABS-KEY ( sars AND cov 2) OR TITLE-
ABS-KEY ( coronavirus AND disease 2019) OR 
TITLE-ABS-KEY ( coronavirus AND diseases 19) 
OR ABS ( severe AND acute AND respiratory AND 
syndrome AND coronavirus-2) AND ALL ( food 
AND security) OR ALL ( food AND insecurity) OR 
TITLE-ABS-KEY ( food AND security AND dimen-
sion)) AND ( LIMIT-TO ( DOCTYPE, "ar")) AND ( 
LIMIT-TO ( PUBSTAGE, "final")) AND ( LIMIT-TO 
( LANGUAGE, "English")).
PubMed: (((((((((((Impact[Title/Abstract]) OR 
(Effect[Title])) OR (Burden[Title])) AND (COVID 
19[Title/Abstract])) OR (COVID-19 Pandemic[Title/
Abstract])) OR (SARS COV 2[Title/Abstract])) 
OR (Coronavirus disease 2019[Title/Abstract])) 
OR (Coronavirus diseases 19[Title/Abstract])) OR 
(Severe acute respiratory syndrome coronavirus-
2[Title/Abstract])) AND (Food Security[Title/
Abstract])) OR (Food Insecurity[Title/Abstract])) OR 
(Food Security dimension[Title/Abstract]).
Web of Science: Impact (All Fields) OR Effect 
(Abstract) OR Burden (Abstract) AND COVID 19 
(All Fields) OR COVID-19 pandemic (All Fields) OR 
SARS COV 2 (Title) OR Coronavirus disease 2019 
(All Fields) OR Coronavirus disease 19 (All Fields) 
OR Severe acute respiratory syndrome coronavirus-2 
(Abstract) AND Food Security (All Fields) OR Food 
Insecurity (All Fields) OR Food Security dimension 
(Abstract) and 2020 or 2021 or 2022 (Publication 
Years) and Article (Document Types) and English 
(Languages).
Google scholar: COVID-19, Food Security, Impact, 
OR COVID-19, OR Pandemic, OR Food OR security, 
OR availability, OR accessibility, OR usability, OR sta-
bility.

The first author conducted the primary screening, and 
the same process was repeated by the other team mem-
bers to ensure the validity and reliability of selection pro-
cesses. Identification of potentially eligible studies was 
conducted initially through title and abstract screening, 
prior to a full text review occurring. A pre-determined 
process for resolving any disagreements was established, 
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however ultimately there were no disagreements in the 
selection process among the review authors.

Data items and collection process 
Studies selected from the four databases were imported 
to EndNote X9. Literature searches were undertaken on 
01 May 2022 for the first time and repeated 2 weeks later 
for the second time. The identified articles were de-dupli-
cated using EndNote X9’s unique identifier function. 
Any redundant studies missed by the EndNote unique 
identifier were manually de-duplicated. The studies were 
considered regardless of the studies’ statistical analysis, 
geographic coverage, and study participants (individ-
ual, household, community or country). All COVID-19 
related factors that exacerbated the food insecurity of 
individuals/households, such as COVID-19 prevention 
restrictions, agricultural production interruptions, job 
losses, import–export bans, and mortality of productive 
workforces, were synthesised into the final results.

Study risk of bias assessment 
The Joanna Briggs Institute (JBI) critical appraisal 
checklist was used for assessing the risk of biases. The 
eight items of the JBI checklist are designed for assess-
ing the risk of biases in reviewing primary studies with 
Yes, No, Unclear or Not Applicable answers. The items of 
the checklist are: 1) the inclusion and exclusion criteria 
of samples; 2) study subjects and settings; 3) exposure 
measurement validity and reliability; 4) objective and 
standard criteria of condition measurement; 5) identifi-
cation of confounding factors; 6) strategies to deal with 
confounding factors; 7) validity and reliability of outcome 
measures; and 8) the use of appropriate statistical analy-
sis in included studies.

Based on the JBI critical appraisal checklist, each 
included study was independently appraised by a second 
author and no disagreement were raised among team 
members.

Effect measures and synthesis methods
COVID-19-related food production or supply chain 
restrictions was considered as impacts on food avail-
ability. Food security reductions due to physical or eco-
nomic constraints during COVID-19 were classified as 
food inaccessibility. The food quality and diversity reduc-
tion during the pandemic was interpreted as the impact 
of COVID-19 on food usability. Short-term food items 
availability that cannot be sustained due to the direct 
(effect on the food supply chain) and indirect (health and 
economic burdens) impacts were deemed to be food sta-
bility issues. Food insecurity increases during COVID-19 
as compared with pre-pandemic food insecurity were 
expressed in the form of percentages. Overall, one or 

more food security dimension/s that was/were repeat-
edly reported by the majority of the included studies was 
identified as significantly altered dimension by COVID-
19 pandemic.

Synthesis of this systematic review was focused on 
investigating COVID-19’s impact on food security and/
or its four dimensions (availability, accessibility, usability 
and stability). Any included studies that failed to consider 
relevant confounding food insecurity drivers were criti-
cally appraised in the discussion and risk of bias assess-
ment sections of this systematic review.

Reporting bias and certainty assessments
The Agency for Healthcare Research and Quality 
(AHRQ) tool was used for assessing reporting biases in 
the studies. As recommended by Berkman et al. [28], the 
authors independently assessed the risk of bias in the 
papers using the AHRQ checklists. Based on the check-
lists, the studies with a high probability of reporting bias 
were categorised as “suspected” and the studies with a 
low probability of bias were noted as “undetected.” The 
certainties of evidence were assessed using the GRADE 
tool. The alignment of findings, the consistency of evi-
dence, the level of suspected publication biases, the limi-
tations of reviewed studies, and the availability of target 
outcomes in the reviewed studies were considered as fac-
tors for certainty.

Result
Study selection
Of the initial sample of 2,057 studies identified through 
the first search, 1,220 were found through database 
searching and the remaining 837 were from other 
sources, such as the aforementioned review of reference 
lists (Fig. 1). Of the 1220 papers found through database 
searches, 27 were identified as eligible for review, but 20 
were removed due to the lack of pre-COVID-19 food 
security information. Fourteen potentially eligible stud-
ies were identified from other sources; 11 of these were 
removed because they were duplicates of studies already 
identified. Overall, this resulted in seven studies from 
the database search and three studies from other sources 
being included in the final sample of ten papers (Fig. 1). 
The study by Pradeilles et  al. [29] in Peru was initially 
considered eligible to be included for review, but was 
removed due to a lack of pre-COVID-19 data for the food 
insecurity experience scale (FIES) indicator.

Characteristics of the reviewed studies
Two papers were published in 2020, seven in 2021, and 
one in 2022 (Table  1). Three studies [18, 30, 31] were 
conducted in the United States of America and the 
remaining studies included countries such as Indonesia, 



Page 5 of 14Gebeyehu et al. BMC Public Health         (2023) 23:2298  

Bangladesh, Uganda, Kenya, Chile, Mexico, Lebanon, and 
Iran (Table 1). Only one study [16] covered the food inse-
curity prevalence of two countries (Kenya & Uganda), 
with the others covering either a single county or a prov-
ince [25, 32] in a single country, or populations [30, 31] in 
the same country.

The summarised objective of all reviewed studies 
was to determine COVID-19’s burden on food secu-
rity and associated dimension/s using the pre and post-
COVID-19 food security analysis (Table 1). Four studies 
[25, 32–34] assessed the food security levels of house-
holds, three [16, 18, 36] identified the effect of the pan-
demic on the food security of individuals, while two 
studies [30, 31] investigated food insecurity levels in col-
lege students before and at the time of the pandemic in 
the United States of America. The remaining study [35] 
assessed food security of mothers before and after the 
pandemic in Bangladesh. The majority (8 out of 10) of 

the studies used a cross-sectional study design (Table 1) 
and the remaining studies used interrupted time series 
[35], and predictive model [36] designs. As indicated by 
Gaitán-Rossi et al. [33], food security of households with 
children was reduced. Contrary to the majority (9 out of 
10) of the studies, the research conducted in Iran’s Tehran 
province [25] reported that the emergence of COVID-19 
resulted in improved food security among households.

Risk of bias in studies
Based on the JBI critical appraisal checklist for cross-
sectional studies, six studies were assessed as having 
a low risk of bias in all 8 items of the checklist while 
4 studies [25, 32, 35, 36] were found to have unclear 
risk of bias in four items (Q1, Q3, Q4, and Q6) of the 
checklist (Table  2). Eight of the included studies used 
cross-sectional study design and the remaining two 
studies [35 and 36] had used predictive model and 

Fig. 1 Study selection process and sources using the PRISMA 2020 model
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interrupted time series study designs. The JBI criti-
cal appraisal checklist for cross-sectional studies was 
designed for analytical cross-sectional studies and it 
was challenging to find a specific and appropriate risk 
of bias assessment tool for the two studies that used a 
predictive model [36] and interrupted time series [35]. 
Since the main difference of these study designs from 
cross-sectional methodologies is time-frame and ways 
of measurement, the JBI critical appraisal checklist for 
cross-sectional studies was considered still potentially 

suitable for predictive model and interrupted time 
series designs, and was therefore used.

The compromised food security dimension and its 
associated factors 
A majority (9 out of 10) of the studies used validated food 
security indicators, while one [36] of the studies esti-
mated the food insecurity prevalence using a predictive 
model from previous food insecurity trends. The most 
compromised food security dimension identified across 

Table 1 General characteristics of the reviewed studies

Studies Country Study population Sample size Study duration Study design Comparison

Ahmed et al. [30] USA College students 1,989 Fall semester 2019 
to end of fall semes-
ter 2020

Cross-sectional The food security sta-
tus before pandemic 
with the food security 
status after a pan-
demic

Faridi & Furqan [32] Indonesia Households 218 May—June 2020 Cross-sectional Food insecurity levels 
before COVID-19 
with during COVID-19

Gaitán-Rossi et al. 
[33]

Mexico Households 3,357 April—June 2020 Cross-sectional National survey 2018 
result with food 
insecurity result dur-
ing COVID-19

Giacoman et al. [34] Chile Households 70,677 pre COVID-
19 & 4,425 dur-
ing COVID-19

24 June—7 August 
2020

Cross-sectional 2017/18 food inse-
curity level with food 
insecurity level dur-
ing COVID-19

Hamadani et al. [35] Bangladesh Mothers 3, 016 Children’s 
mother

19 May—18 June 
2020

Interrupted time 
series

The status of food 
insecurity in a median 
of 1 and 2 years 
pre-COVID-19 
with the status 
of food insecurity 
post-COVID-19

Kansiime et al. [16] Kenya & Uganda Individual respond-
ents

442 18–27 April 2020 Cross-sectional Food insecurity level 
before pandemic 
with during pan-
demic

Kharroubi et al. [36] Lebanon Individual adults 3, 000 Retrospective data 
from 2015—2017

Predictive model Food insecurity esti-
mates before COVID-
19 with food 
insecurity estimates 
during COVID-19

Mialki et al. [31] USA College students 3, 206 April—May 2020 Cross-sectional Food security status 
before and after 
the onset 
of the COVID-19 
pandemic

Niles et al. [18] USA Adult individuals 27,168 March to May 2020 Cross-sectional Food insecurity 
before pandemic 
with during pan-
demic

Pakravan-Charva-
deh et al. [25]

Iran Households 299 March to February 
2020

Cross-sectional Dietary diversity 
and food security 
status of households 
before and after 
the emergence 
of COVID-19
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nine studies was the accessibility of food, with all the 
studies reporting that economic crisis due to COVID-
19 was the main cause of food inaccessibility (Table  3). 
Two studies [16, 32] confirmed that the usability (qual-
ity) of food was reduced during COVID-19 and that food 
diversity during COVID-19 was less than the food diver-
sity before the emergence of the pandemic. The study 
from Iran [25] reported that the food diversity (usability/
quality) of households had actually increased following 
COVID-19 and the food security was improved. This 
was in contrast to the study conducted in Indonesia [32] 
which indicated that food access, availability, and usabil-
ity were all compromised by COVID-19.

Two studies [30, 31] examined food security using prior 
and following the pandemic emergence food security 
levels of individuals. Both papers identified the negative 
impact of COVID-19 on food security, with food secu-
rity status reduced during the pandemic as compared 
with the pre-pandemic food security status (Table 4). The 
remaining eight studies explored COVID-19 related food 
security using pre- and post-COVID-19 emergence food 
insecurity prevalence.

Risk of reporting bias in reviewed studies 
Each reviewed study was assessed using the AHRQ 
bias assessment criteria. Berkman et al. [28] noted that 
the reporting of bias assessment outcomes using this 
tool shall be either “suspected” or “undetected”. If the 
reviewer cannot identify any reporting bias from stud-
ies, it is recommended to say ‘undetected’ than to say 
‘free from reporting biases’. Based on this tool (AHRQ), 
the reporting biases of the majority (9 out of 10) of the 
reviewed studies were assessed as “undetected” as indi-
cated by the tick “√” symbol in Table 5. The study [36] 
that used a predictive model for estimating food inse-
curity was assessed as being “suspected” of bias, as the 
study was based on the food insecurity data 2–4 years 
before the occurrence of the pandemic and did not nec-
essarily report on data indicative of the current situa-
tion immediately prior to and during the pandemic. 
Since there might be unidentified food insecurity vari-
ation during that longer time period, it was considered 
potentially problematic to compare the food insecu-
rity during COVID-19 with the situation greater than 
2 years prior to the pandemic’s emergence. As a result, 

Table 3 Identifying the compromised food security dimension (dimensions) due to COVID-19

AFSSM = Adult Food Security Survey Module, ELCSA = Latin American and Caribbean Food Security Scale, FIES = Food Insecurity Experience Scale, HFIAS = Household 
Food Insecurity Access Scale, USDA ERS = United States Department of Agriculture Economic Research Service, HDDS = Household Dietary Diversity Score

Studies Food insecurity measure/indicator Compromised dimension Identified factors for the compromised 
dimension

Ahmed et al. [30] AFSSM Food access ➢Lack of access to the food support 
programs during COVID-19
 ➢Low economic capacity
 ➢No food access options dur-
ing the pandemic

Faridi & Furqan [32] ELCSA Food access, availability & usability  ➢Economic crises due to COVID-19
 ➢Closure of restaurants and food shops
 ➢Interrupted rural food transport

Gaitán-Rossi et al. [33] ELCSA Food access & availability  ➢Health and social anxiety
 ➢Economic crises due to job lost
 ➢Lack of physical access

Giacoman et al. [34] FIES Food access  ➢Economic crises due to job lost
 ➢Declined income

Hamadani et al. [35] HFIAS Food access  ➢Reduction in paid work and income
 ➢Socio-economic crises

Kansiime et al. [16] FIES Food access & usability  ➢Income shock during COVID-19
 ➢Disruption of rural–urban food market 
chain

Kharroubi et al. [36] Food security trend analysis Food access  ➢Economic crisis due to COVID-19

Mialki et al. [31] AFSSM Food access  ➢Changes in housing and employment 
status due to the pandemic

Niles et al. [18] USDA ERS Food access  ➢The high number of family members
 ➢Job disruption and income reduction

Pakravan-Charvadeh et al. [25] HFIAS and HDDS No compromised dimension  ➢Free food supplement to vulnerable 
group, extending e-marketing, deliver-
ing nutrition advice, and donations 
to the victims increased dietary diversity 
and improve food security the during a 
pandemic
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the food insecurity report by Kharroubi et al. [36] was 
suspected of potential bias.

Certainty of evidence 
Based on the GRADE Pro handbook the certainty of 
results was assessed in three modalities (low, very low, 
moderate, and high). Each study was judged based on 
the pre-set criteria (Table  6). The study that included 
pre and post-COVID-19 emergence food security data, 
identified impacted food security dimension/s, and used 
collected data instead of estimations was categorised as 
having a ‘high’ certainty of evidence. The evidence from 
the majority (9 out of 10) of the studies had high certainty 

of evidence. The remaining paper [36], which used retro-
spective data collected 2–4  years before the emergence 
of COVID-19, was categorised as having low certainty 
of evidence, particularly considering the influences and 
multifactored nature of food insecurity.

Discussion
Conceptually, food security is a complex and multifac-
eted issue [37], with four separate dimensions (food 
access, availability, usability, and stability) and is influ-
enced by biological, social, and economic factors. As a 
result of its complexity, it is difficult for all dimensions of 
food security to be covered with any single food security 

Table 4 Before and after COVID-19 emergence food insecurity/security status variations

AFSSM = Adult Food Security Survey Module, ELCSA = Latin American and Caribbean Food Security Scale, FIES = Food Insecurity Experience Scale, HFIAS = Household 
Food Insecurity Access Scale, USDA ERS = United States Department of Agriculture Economic Research Service, HDDS = Household Dietary Diversity Score

Country Pre-COVID-19 food insecurity During COVID-19 food insecurity Indicator

Ahmed et al. [30] 26.93% 23.59% AFSSM (Low food security)

Faridi & Furqan [32] 4.819 ± 5.3 19.775 ± 7.3 ELCSA (Average food insecurity ± standard 
deviation)

Gaitán-Rossi et al. [33] 31% (2018) 42% (May 2020) ELCSA (Mild Food insecurity)

Giacoman et al. [34] 30 (2017–2018) 49 (2020) FIES (Average food insecurity status)

Hamadani et al. [35] 5.6% (2017–2019) 36.5% (May–June 2020) HFIAS (Moderate food insecurity)

Kansiime et al. [16] 50% Kenya & 43% Uganda 88% Kenya and 87% Uganda (April 2020) FIES (% of food insecure households)

Kharroubi et al. [36] 27% 36%—39% Food insecurity trend analysis
(Estimated food insecurity)

Mialki et al. [31] 56.1% 40.4% AFSSM (Food security status)

Niles et al. [18] 21.8% 30.2% USDA ERS (Cumulative food insecurity 
status)

Pakravan-Charvadeh et al. [25] 35% food secure 43% food secure HDDS and HFIAS (% of food secure house-
holds) that indicated the positive impact 
of COVID-19 on food security

Table 5 Risk of reporting bias assessment result using the AHRQ tool

Studies Types of reporting biases and judgments

Publication bias Selective outcome reporting bias Selective analysis reporting 
bias

Suspected Undetected Suspected Undetected Suspected Undetected

Ahmed et al. [30] √ √ √

Faridi & Furqan [32] √ √ √

Gaitán-Rossi et al. [33] √ √ √

Giacoman et al. [34] √ √ √

Hamadani et al. [35] √ √ √

Kansiime et al. [16] √ √ √

Kharroubi et al. [36] √ √ √

Mialki et al. [31] √ √ √

Niles et al. [18] √ √ √

Pakravan-Charvadeh et al. [25] √ √ √
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indicator and a combination of tools should be used to 
examine the impact of COVID-19’s on food security [37, 
38]. The current systematic review was designed to assess 
the COVID-19 related crisis on food security and associ-
ated food dimensions. This was undertaken using a pre-
and post-comparative analysis by considering the date of 
COVID-19 emergence as the reference point. The main 
findings from this systematic review are presented below.

Food insecurity due to COVID-19
Nine of the included studies reported that COVID-19 
negatively affected food security and reported reduced 
food security status [30, 31] or increased food insecu-
rity prevalence [16, 18, 32–36]. These articles noted that 
food security reduction in the form of four food security 
modalities (high food security, marginal food security, 
low food security, or very low food security) [9, 16, 35, 
39]. In contrast to the other papers, the study conducted 
in Iran [25] reported that COVID-19 had a positive 
impact by increasing the food security and dietary diver-
sity of households. The authors of this study [25] justified 
that the food security and dietary diversity improvement 
during COVID-19 was due to free food supplements to 
vulnerable groups, extending e-marketing, delivering 
nutrition advice, and governmental and non-governmen-
tal donations to the people, during the pandemic.

The largest food insecurity increase (44%) due to 
COVID-19 was observed in Uganda followed by Kenya 
[16] with a 38% food insecurity prevalence difference pre-
and post-pandemic. This food insecurity prevalence was 
considered to be largely due to the rural–urban market-
ing channel disturbance of fresh food products like fish, 
meat, and vegetables [16]. Except the study conducted 
in Iran [25], other studies indicated that food security 
was reduced during COVID-19, with reported figures of 

17% in Indonesia [32], 11% in Mexico [33], 19% in Chile 
[34], 31% in Bangladesh [35], 12% in Lebanon [36], and 
8.4% in the USA [18]. In two studies, food security was 
reduced by 15.7% [34] and 3.34% [30] due to COVID-
19 in the United States of America. The economic crisis 
due to COVID-19, increased unemployment [39], food 
value chain disturbances [40, 41], marketing channel 
interruptions [42, 43], and food service provider (hotels, 
restaurants, supermarkets, and retailers) closures [44] 
were mentioned as the main constraints of food security 
during COVID-19. These findings would indicate that 
proactive planning to facilitate more immediate interven-
tion measures by governmental and non-governmental 
organizations toward food security resilience are needed 
for future pandemics [25].

The compromised food security dimension 
The majority (9 out of 10) of the included studies con-
firmed that the most affected food security dimension 
was food access, which is consistent with other research 
[9, 45] that identified food access as being substantially 
impacted. It is acknowledged that the included studies 
didn’t use equivalent methods that equally measure all 
four of the food security dimensions, and this may have 
led to some diversity in data. Nonetheless, there was a 
consistent theme across the majority of papers. It was 
argued that food inaccessibility was primarily due to the 
poor economic capacity of consumers. This is not sur-
prising; however, it is worth highlighting that physical 
food inaccessibility was also considered a result of lock-
downs which led to a reduction in food access [30–33].

In addition to food accessibility, the availability of 
food [32, 33], and usability/quality of food [16, 32] were 
reported as being compromised due to COVID-19. The 
effect of COVID-19 on food usability was considered to 

Table 6 Certainty of evidence assessment result based on GRADE handbook

Studies Food security assessment criteria and judgments Overall certainty

Pre-COVID-19 During-COVID-19 Identify affected food 
security dimension

Using real data/
not estimation

Ahmed et al. [30] High High High High High

Faridi & Furqan [32] High High High High High

Gaitán-Rossi et al. [33] High High High High High

Giacoman et al. [34] High High High High High

Hamadani et al. [35] High High High High High

Kansiime et al. [16] High High High High High

Kharroubi et al. [36] High Very low High Very low Low

Mialki et al. [31] High High High High High

Niles et al. [18] High High High High High

Pakravan-Charvadeh et al. [25] High High High High High
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be compromised due to a reduction in food diversity. 
Specifically, one paper [32] identified that three food 
security dimensions (accessibility, availability, and usabil-
ity) were affected due to the restrictions and measures 
applied for the prevention and control of the COVID-
19 pandemic. Once food accessibility or availability is 
compromised, food stability/sustainability is impacted 
by default [24, 46]. Lockdown measures to prevent the 
spread of COVID-19 were identified as the main fac-
tor for this reduction in food security [47], and this one 
aspect of food security impacted the entire food system 
chain [23].

Limitation of the reviewed studies and the review process 
The studies did not necessarily take into account any 
potential confounding factors, such as illnesses other 
than COVID-19 [48], natural disasters during COVID-
19 (desert locusts in Kenya, Uganda, and Lebanon, and 
floods in Bangladesh) [49], and climate change at the 
time of the pandemic [50]. Such factors will also have 
contributed to the reduction of food security and can 
therefore obscure the real effect of COVID-19. It is also 
worth recognising that experience-based food security 
measures are usually subject to recall biases [51]. Since 
the included studies used cross-sectional study designs, 
it is not possible to establish trends of food insecurity 
developments and to prioritise potential interventions.

Due to time constraints, only primary research articles 
were included, with brief reports, unpublished studies, 
reviews, and studies published in languages other than 
English excluded. This approach to study selection might 
have excluded relevant literature. This is important as the 
time delay from doing a study until results are presented 
in a journal may have meant that potentially relevant 
papers relating to a recent issue, such as COVID-19, had 
not yet had sufficient time to be published. Moreover, it is 
acknowledged that the initial selection system using title 
and abstract can also be prone to potentially missing rel-
evant studies [52].

Conclusion, recommendations and future 
implications 
The food security of households and individuals was 
severely compromised due to COVID-19 emergence. The 
health, agriculture and socio-economic crises following 
the COVID-19 pandemic indirectly impacted food secu-
rity as compared with the pre-pandemic situations. The 
food accessibility dimension of food security was mainly 
impacted due to the pandemic. Contrary to the pandem-
ic’s negative impact, integrated food aid interventions by 
private sectors, and governmental and non-governmental 
organizations improved food security during COVID-19. 

Based on this conclusion, the following recommenda-
tions were forwarded.

Balancing COVID-19 prevention and food security crises
To implement either localised or widespread COVID-
19 restrictions, such as transport bans, lockdowns, food 
market chain restrictions, and quarantine, the benefits 
should outweigh any problems that arise. This is particu-
larly relevant for disadvantaged groups, particularly in 
low-income countries, where circumstances character-
ised by ‘hand to mouth’ meant entire communities can-
not easily cope with any new food security crises, such 
as those arising due to COVID-19 prevention measures 
[53]. Therefore, any COVID-19 prevention restrictions 
should consider these social groups and balance the posi-
tives of reduced COVID-19 transmission arising from 
such restrictions, against the detrimental impact associ-
ated with food security [54].

Decisions that are unidirectionally focused (i.e. focus-
ing on health crisis only) and implemented hastily with-
out due consideration to all possibly factors, may have 
a catastrophic impact on food security. Unless these 
decisions are made in integrated manner (for instance 
in a ‘one health’ approach), emerging crises due to food 
insecurity might be as devasting as the personal health 
impact directly from COVID-19. Participating multi-
disciplinary professionals, facilitating emergency food aid 
and SafetyNet programs, and prioritizing the pros and 
cons of COVID-19 prevention measures before imple-
mentation, should all be considered as potential strate-
gies for balancing COVID-19’s prevention measures and 
arising food security crises.

Integrated food security interventions
Food insecurity, arising either directly from the pan-
demic or indirectly due to restrictions applied for its pre-
vention and control, should be mitigated by integrated 
interventions that are coordinated by governmental and 
non-governmental organisations, individuals, and insti-
tutions. Food security interventions can reduce mortality 
associated with food insecurity while balancing the need 
for COVID-19 prevention restrictions [55]. Although the 
data is limited, the food security crises during COVID-19 
appear to be higher in low- and middle-income countries 
when compared to high-income countries. Therefore, 
along with the integrated COVID-19 prevention, col-
laborative food security intervention between countries 
is recommended as a proactive strategy to alleviate future 
problems associated with pandemics [56]. There was 
stepwise food insecurity increments in households with 
children [33]. Based on this food insecurity trend, it is rec-
ommended that food security actors (like food suppliers, 
aid and agricultural organizations) prioritise households 
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with children. Households and individuals who were 
vulnerable for food security crises, including those with 
lower income, unemployed household member, female-
leaded household, households with more children, and 
household members with lower educational level, are par-
ticularly highlighted for urgent intervention areas [34].

Supporting food security resilience
This systematic review found that food security was 
severely affected by COVID-19. This compromised food 
security needs to be supported to recover, and communi-
ties that experience food insecurity should be proactively 
assisted to overcome both immediate and emerging crises. 
To achieve food security resilience, communities needed 
to be provided with the tools and resources to be more 
independent. Unless cooperative food insecurity resilience 
is applied, the vulnerable groups’ morbidity and mortality 
due to food insecurity will be exacerbated [57].

Future implications 
There is currently a lack of comparative data examining 
food security pre and post-COVID-19 emergence, and 
a more nuanced understanding of these complex issues 
can only be achieved with a greater focus on these areas. 
Studies regarding the effect of post-pandemic restrictions 
on food security, determining the vulnerable groups for 
food insecurity, identifying the food security resilience 
methods during and after COVID-19, and investigating 
the merits and emerging problems arising from COVID-
19 prevention measures are all recommended topics for 
consideration in prospective studies. Considering the 
limitations of included studies, it is also suggested that 
future research should consider and evaluate the multiple 
food security driving factors external to COVID-19 that 
might increase the food security crisis.

Registration and protocol 
This systematic review was registered in the International 
Prospective Register of Systematic Reviews (PROSPERO) 
under the registrations number: CRD42022325475. Protocol 
for the review process was prepared and the review was con-
ducted as per the pre-planned protocol. The protocol is pub-
lished at PLOS ONE [27] and can be accessed online (https:// 
www. ncbi. nlm. nih. gov/ pmc/ artic les/ PMC93 62949/).

Amendments of published protocol 
The protocol of this systematic review [27] was published 
before the end of this article. In the protocol, the Risk of 
Bias in Systematic Reviews (ROBIS) tool was proposed to be 
used as a risk of bias assessment tool. Since this tool is more 
appropriate for systematic reviews than primary studies, the 
risk of bias of this systematic review was assessed using JBI 
critical appraisal checklist for cross-sectional studies.
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