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Abstract 

Since the outbreak of the COVID-19 pandemic in 2020, tens of thousands of scientific articles have been published. 
Researchers are enthusiastic to uncover the effects of COVID-19. This study aims to critically assess the methods 
researchers used to analyze the impact of COVID-19 on food security. The PRISMA and Bibliometric Methods were 
utilized in this study. The results of the PRISMA indicate that most researchers utilize quantitative methods, 61%, 
compared to 32% for qualitative and 7% for mixed methods. These findings provide important data. Firstly, research-
ers continue relying on quantitative methods (multiple linear regression and Chi-square). Secondly, 32% of the articles 
utilized qualitative and only two qualitative methods, phenomenological and case studies, have been identified. 
No researchers use grounded theory research (GTR) and ethnographic studies (SE). Thirdly, using mixed method 
among COVID-19 researchers is uncommon; only 3% of researchers employed it. Next, the results of the bibliometric 
reveal that the USA and China contribute the most to the publication on the impact of COVID-19 on food security. 
A review of research publications on the impact of COVID-19 on food security shows an alarming increase in food 
loss and waste due to excessive household food purchases. This trend has the potential to endanger food availabil-
ity in the future. Recommendations to the government include offering incentives to reduce food loss and waste, 
improving supply chain coordination, training, and technical breakthroughs and innovations, especially for small-scale 
farmers. The government should support food banks and farmers’ markets to shorten the value chain and connect 
farmers with consumers.
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Introduction
Since the initial report of the transmission of COVID-
19 in China in December 2019, this viral infection has 
swiftly disseminated across the globe, prompting the 
World Health Organization (WHO) to designate it as a 
worldwide pandemic in March 2020. Based on the data 
provided by the John Hopkins Corona Virus Resource 
Centre, there was a notable increase in the number of 
confirmed positive cases of COVID-19 in both 2020 and 
2021. Specifically, 2020 witnessed an additional 83.6 mil-
lion positive cases, while the figure rose to 256 million 
cases in 2021, encompassing both confirmed positive 
cases and fatalities. The escalating tally of documented 
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coronavirus disease 2019 (COVID-19) from late 2019 to 
2021 globally proves that the current circumstances can 
be characterized as an ongoing, unresolved pandemic. 
Numerous endeavors have been undertaken, albeit with 
restricted efficacy, to mitigate the transmission of this 
global health crisis. The dissemination of inaccurate 
information, such as false news or deceptive content, 
alongside the lack of coherence in governmental strate-
gies to address the COVID-19 pandemic, has engendered 
a state of public perplexity in effectively navigating this 
worldwide public health emergency. Consequently, the 
variability in individuals’ perception of the risks of the 
transmission of COVID-19 engenders a misguided per-
ception of safety, thereby fostering a rise in hazardous 
conduct and incongruities in individuals’ adherence to 
health protocols. These observations underscore the 
deficiencies in risk communication strategies employed 
throughout the COVID-19 pandemic. Governments in 
different nations are endeavoring to enhance and fortify 
their communication strategies in response to the risk of 
COVID-19 transmission. These efforts primarily focus 
on prioritizing the principle of information disclosure, 
supporting behavioral changes within the community to 
implement health protocols, strengthening community 
engagement consistently and continuously in communi-
cating the risk of COVID-19 transmission, and ensuring 
the community’s adaptive behavior is in order [1–3].

Since the emergence of the COVID-19 pandemic in 
2020, many researchers have dedicated their efforts to 
investigating this phenomenon. Academics are highly 
motivated to investigate the impact of COVID-19, as 
it significantly influences various domains, including 
agriculture, the economy, society, education, and food 
accessibility. According to economic analysts, it is antici-
pated that the COVID-19 pandemic will have signifi-
cant repercussions on the global economy, leading to a 
worldwide recession. A significant number of individu-
als will be pushed below the poverty line. Researchers 
have estimated the potential influence of the COVID-
19 pandemic on global poverty levels, projecting that 
approximately 1.2 million individuals within each coun-
try may become infected. This phenomenon may be 
attributed to the adverse effects of the COVID-19 pan-
demic, which resulted in widespread job losses, bank-
ruptcies among entrepreneurs, diminished purchasing 
power among individuals, and, consequently, a weakened 
state of the global economy [1, 4].

Furthermore, the advent of COVID-19 has pro-
foundly affected the implementation of distance learn-
ing or remote education within the realm of education. 
The current circumstances challenge certain students in 
their adjustment to the educational environment, lead-
ing to many of them discontinuing their studies. This can 

be attributed to the deteriorating economic conditions 
experienced by their families, resulting in their inability 
to procure electronic devices or purchase internet data 
plans. Furthermore, some students struggle to acquire 
knowledge through remote learning methods effectively. 
The agricultural sector has experienced a decline in pro-
ductivity due to government policies restricting social 
movements and mobility. This has led to a slowdown in 
supply chains and subsequent shortages of agricultural 
products. Consequently, food supply and demand sta-
bility has been disrupted, increasing prices for essential 
items and limiting access to food for a significant portion 
of the population [4].

In response to the diverse ramifications of the COVID-
19 pandemic, scholars hailing from multiple nations 
have undertaken investigations to examine the effects 
of COVID-19 on food security, food crises, household 
dietary patterns, and the financial well-being of farm-
ers. Approximately 20,000 scholarly and scientific pub-
lications have been identified about the influence of the 
COVID-19 pandemic on food security. The extensive 
body of research conducted on the effects of COVID-19 
serves as compelling evidence of the significant influence 
of this pandemic on global food security. Furthermore, 
the extensive body of research and scientific literature 
on this subject indicates considerable interest among 
scholars from diverse fields in investigating the manifold 
repercussions of this global health crisis on the global 
food crisis and security. This fact additionally presents 
a robust indication of alterations in the global food sup-
ply consequent to the COVID-19 pandemic. Researchers 
employ diverse research approaches, encompassing qual-
itative and quantitative methodologies and mixed-meth-
ods approaches, to conduct their scientific investigations. 
The research [5–7] have employed a qualitative meth-
odology to examine the ramifications of the COVID-19 
pandemic on food security.

In contrast to the studies conducted by [8–10], the 
present research employs a quantitative methodol-
ogy to ascertain the diverse determinants influencing 
global food demand. Meanwhile, Henrici and Thilmany 
employed a mixed methodological approach to exam-
ine the adverse effects of the COVID-19 pandemic. The 
methodology of studies on the impact of COVID-19 on 
food security is presented in Table 2. Another aspect that 
can be discerned from diverse scholarly articles published 
amidst the COVID-19 pandemic is the geographical 
provenance of the researchers who have dedicated their 
efforts to examining the diverse ramifications of COVID-
19 on global food security. The investigation and map-
ping of disparities in scientific methodologies and the 
nationalities of researchers present intriguing avenues 
for further exploration. Such endeavors aim to provide 
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a comprehensive overview and description of prevailing 
patterns, research interests, and the geographic origins of 
scholars in this domain.

Based on the empirical evidence and descriptions, 
this study’s primary aim is to assess the influence of 
COVID-19 on food security critically. Additionally, it 
seeks to critically evaluate the methodologies employed 
in analyzing this impact as documented in scientific lit-
erature. The primary objective of this study is to analyze 
and assess different research methodologies (quantita-
tive, qualitative, and mixed methods) and identify the 
indicators employed in analyzing food security amidst 
the COVID-19 pandemic. The research aims to achieve 
specific objectives: (1) this paper aims to critically exam-
ine and assess different research methodologies, focusing 
on quantitative and qualitative approaches. The objective 
is to identify the indicators employed in analyzing food 
security amidst the COVID-19 pandemic; (2) to thor-
oughly examine scholarly publications within the past 
3  years, particular attention will be given to investigat-
ing and consolidating the effects of COVID-19 on food 
security. The forthcoming analysis will identify publica-
tion trends across various countries, employing pertinent 
keywords and recurring research theme titles.

The present study aims to make a significant schol-
arly contribution by advancing the understanding of 
research methodology and its practical implementation 
in food security. In the past, there was limited discus-
sion and assessment regarding the research methodology 
employed in investigating the worldwide consequences 
of the COVID-19 pandemic on households’ food secu-
rity. The advancement of research methodology across 
various scientific disciplines holds significant impor-
tance in expediting the progress of science and technol-
ogy, including food security. Furthermore, this study 
will advance scientific knowledge, particularly in data 
and information about the distribution and intensity of 
research endeavors across different nations. Given the 
available data and information, it is feasible to discern the 
countries that hold a prominent role in addressing the 
repercussions of the COVID-19 pandemic on global food 
security.

Literature review
Three COVID‑19 food security study methods
The utilization of quantitative methodologies in numer-
ous studies about the ramifications of the COVID-19 
pandemic on food security has yielded diverse out-
comes because of employing heterogeneous research 
approaches, such as linear regression [11–14]; logis-
tic regression [14–18] Chi-square test [18–23]. During 
the COVID-19 pandemic, individuals who employed 
a quantitative methodology typically relied on online 

surveys and phone surveys as means of data collection, 
because of the imposed limitations on physical move-
ment and restrictions on individuals’ mobility during 
that period. For researchers employing a positivistic 
paradigm and utilizing a quantitative approach, an out-
break such as COVID-19 does not pose any concerns 
regarding exposure. One potential issue that may arise is 
the limited accessibility of residents as research subjects 
or respondents who lack access to electronic devices or 
face challenges with internet connectivity. This presents 
a potential opportunity, given that numerous commu-
nity members are engaging in remote work arrangements 
in response to the government’s directive to work from 
home (WFH). Using online survey methods or network 
analysis with social media big data presents a valuable 
opportunity in quantitative research. Nevertheless, a 
notable distinction exists between research endeavors 
employing interpretive/critical paradigms and qualitative 
methodologies [24, 25].

Qualitative research methodologies commonly used 
in social sciences include phenomenology, case studies, 
ethnography, symbolic interaction, ethnomethodology, 
reception analysis, and grounded theory [8, 9, 26–37]. 
This interpretive paradigm aims to ascertain and inte-
grate the intricacy of the subjects’ experiences and feed-
back within the research process. Researchers employ a 
diverse range of methodologies to assert their interpre-
tive authority. In the context of the COVID-19 pandemic 
and its impact on research activities in the qualitative 
field, it is imperative for researchers to carefully con-
sider their operational strategies considering the prevail-
ing circumstances. The individual is adhering to social 
distancing measures and remaining in their residence. 
Anticipating, identifying, and fully articulating the expe-
rience of research subjects/participants and the mediat-
ing context in the qualitative approach is challenging 
before the implementation of the research. Academic 
researchers are required to address ongoing research 
activities in real-time promptly [25, 38].

The issue pertains to the validity and reliability of 
research. Thus far, the field of social communication 
has predominantly employed a quantitative measure-
ment approach. In the context of qualitative research, 
it is imperative to acknowledge that using terminology 
and assessing validity and reliability necessitates adjust-
ment to accommodate the dynamic and distinctive social 
environments inherent to qualitative inquiry. In qualita-
tive research, validity is commonly understood as the 
degree to which the findings can be considered trustwor-
thy or truthful. This is often achieved through establish-
ing authenticity, which encompasses qualities such as 
honesty, fairness, and the inclusion of diverse perspec-
tives. The issue of reliability is defined as the consistency 



Page 4 of 22Darwis et al. Agriculture & Food Security           (2024) 13:43 

in the utilization of different interview techniques, par-
ticipation, drawings, and documentation review. Some 
qualitative researchers argue that the primary measure of 
validity in qualitative research lies in the researcher’s loy-
alty to the research subjects and their experiences rather 
than rigidly adhering to research methods and design.

The challenges and barriers that pose a potential con-
cern for qualitative research revolve around identifying 
the research subjects, particularly since individuals no 
longer gather in physical, naturally occurring groups and 
organizations. Inquiring about the feasibility of sched-
uling interviews and obtaining access to focus group 
discussions (FGDs) while considering the substantial 
concern surrounding potential exposure to the COVID-
19 pandemic in group settings. However, it is important 
to consider that in a work-from-home (WFH) scenario, 
individuals may encounter concerns regarding pri-
vacy and confidentiality, which can arise from both the 
employee’s and employer’s perspectives, particularly 
about using electronic devices and screens. The disclo-
sure of in-depth and unrestricted information regarding 
family dynamics in online interviews conducted within 
the participants’ homes raises concerns about potential 
disturbances and breaches of confidentiality [39, 40].

Mixed methods research integrates the strengths 
of quantitative and qualitative methodologies to offer 
a comprehensive understanding of the phenomenon 
under investigation. Using quantitative methods ena-
bles researchers to empirically examine hypotheses and 
derive logical conclusions, whereas qualitative methods 
facilitate a comprehensive comprehension of the under-
lying reasons and mechanisms behind a phenomenon. 
An event occurs [41, 42], therefore it can be argued that 
employing a mixed-method research approach has the 
potential to yield research findings that are more pre-
cise and dependable. Given the multifaceted nature of 
the COVID-19 pandemic’s impact, it is evident that 
employing a mixed-method approach is indeed suit-
able. However, it is imperative to acknowledge the inher-
ent limitations associated with this approach, including 
intricacy, financial implications, time constraints, and 
the challenge of synthesizing findings due to the need to 
incorporate both quantitative and qualitative methodolo-
gies [43, 44].

Food security pre‑ and post‑COVID‑19
Food security and food supply have been discussed 
even before the onset of the COVID-19 pandemic. 
This is because the global human population has stead-
ily increased each year, which has not been met with a 
proportional increase in food supplies. Before the onset 
of the COVID-19 pandemic, numerous research findings 
were dedicated to exploring strategies to mitigate food 

waste. Both in terms of food waste processing and human 
behaviors towards food. One relevant study [58, 59] 
examines the potential of food sharing to mitigate food 
waste and optimize food waste management to minimize 
the likelihood of food loss [45]. The research component 
plays a significant role in shaping future food security and 
security, particularly the potential risks posed by food 
security in the aftermath of the COVID-19 pandemic. 
Research on food valorization is an essential endeavor 
that plays a significant role in reducing food waste [46–
48]. The conversion of food waste into value-added prod-
ucts holds significant potential for implementation both 
presently and in the future, particularly considering the 
COVID-19 pandemic’s impact on food security.

The emergence of the COVID-19 pandemic over the 
past 2 years has indeed contributed to the narrative sur-
rounding the issue of food waste. Undoubtedly, this phe-
nomenon is intricately linked to the policies formulated 
in response to the pandemic, including measures aimed 
at curbing the proliferation of this dangerous virus. For 
instance, there exist policies at both local and national 
levels that impose restrictions. These policies have 
diverse consequences, including the disruption of the 
food supply cycle, the closure of public spaces, and the 
shift of offline activities to online platforms [49, 50]

Experts have divergent viewpoints concerning food 
waste generation in the context of the COVID-19 pan-
demic. The first perspective posits that during times 
of crisis, individuals tend to adopt a conservationist 
approach toward food, thereby diminishing the occur-
rence of food waste. Conversely, the second viewpoint 
contends that pandemic-related factors such as lock-
down measures, restrictions on storage capacity, hoard-
ing behaviors, limited culinary skills, and panic-driven 
purchases can contribute to an escalation in the volume 
of food waste generated throughout the pandemic [51, 
52]. While certain articles suggest a positive correla-
tion between increased purchases and heightened food 
waste, alternative studies indicate a reduction during the 
COVID-19 pandemic.

The three primary components of sustainability, 
namely the economic, community, and environmental 
aspects, are closely linked to the reduction and elimi-
nation of food waste. This behavior has experienced a 
significant increase in recent years and is considered 
undesirable as it poses a threat to food safety and disrupts 
economic, societal, and environmental sustainability. The 
problem of food waste is aligned with other important 
concerns, including health and sustainable development. 
The sustainability of food waste has a direct impact on 
overall food availability. Therefore, preventing food waste 
requires significant adjustments in attitudes, behaviors, 
and work structures. Implementing standards in food 
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waste prevention and related policies is a prioritized 
effort, focusing on their effectiveness and potential con-
straints [53–55].

The decline in food availability amid the pandemic can 
be attributed to several factors. Firstly, individuals have 
exhibited an inclination toward meticulous planning of 
their shopping lists, which has led to a decrease in overall 
food consumption [49, 50, 56]. Secondly, there has been 
a notable shift towards purchasing food items specifi-
cally believed to enhance immune system functionality. 
Thirdly, implementing lockdown policies has prompted 
individuals to explore innovative approaches to optimize 
food utilization. Lastly, the reduced frequency of leaving 
one’s residence and a corresponding decrease in impul-
sive purchases have contributed to the overall decrease in 
food consumption. The pandemic has yielded evidence of 
a decline in food waste in both Italy and the United King-
dom [57, 58].

Impact of the COVID‑19 pandemic on 4 food security 
pillars
According to a study conducted during the COVID-19 
pandemic, a significant majority of participants resid-
ing in rural and suburban regions, who were inter-
viewed online, expressed apprehension regarding the 
food security of their households whenever governmen-
tal authorities announced restrictions on social mobil-
ity. This research, encompassing respondents from rural 
and suburban areas, revealed that approximately 90% of 
individuals voiced concerns about their ability to access 
sufficient food resources considering these restrictions. 
Indeed, a substantial majority of respondents, specifically 
70%, voiced notable apprehensions about the sufficiency 
and convenience of obtaining food provisions for their 
households. Similarly, upon reviewing the outcomes of 
their completed questionnaire through the Google form, 
urban dwellers voiced apprehension regarding the acces-
sibility of food in the market during the implementation 
of a government-enforced lockdown, particularly in food 
items that are frequently ingested, such as fresh meat, 
fresh fish, and vegetables [48, 53, 59].

On the eve of the official declaration of the lockdown, a 
significant proportion of urban residents, approximately 
60%, engaged in panic buying as a precautionary meas-
ure to accumulate food reserves within their households. 
This behavior was driven by the desire to ensure a con-
tinuous food supply and mitigate the risk of experienc-
ing hunger during the lockdown period. The remaining 
40% of respondents believed in the adequacy of govern-
ment assurances regarding food availability during the 
lockdown, perceiving it as a normal situation that did not 
warrant panic buying. However, the consistency of food 
prices during the COVID-19 pandemic has been variable. 

Indeed, it is evident that there is a consistent upward 
trend in daily market prices. This pertains to the notion 
of food accessibility, encompassing both financial access 
and physical access to food, as well as food availabil-
ity, which includes factors such as variety, quantity, and 
options [59–61].

A limited proportion of individuals residing in urban 
regions assert that they find it convenient to procure 
food online, despite the increased prices. However, it 
is important to note that this assertion applies solely to 
individuals who possess a consistent source of revenue 
despite their sole residence being their place of dwell-
ing. An illustration of individuals transitioning to remote 
work during the COVID-19 pandemic includes civil serv-
ants and private sector employees. However, individuals 
residing in the periphery of the urban area, despite pos-
sessing a consistent source of income, encounter difficul-
ties in procuring food through online platforms due to 
the scarcity of online vendors operating in their locality 
[62, 63].

Overall, the participants expressed a positive outlook 
when questioned about the potential future obstacles 
they may encounter in ensuring the security of their 
household’s food supply. Two-thirds of the participants 
indicated that they and their families would need to 
adjust to the “new norms”, particularly their daily routines 
following the COVID-19 pandemic. A significant major-
ity of the participants, specifically 82%, expressed their 
intention to reassess their methods of acquiring food for 
their households following the implementation of the 
Movement Control Order (MCO). A significant percent-
age of respondents indicated their intention to minimize 
food waste by purchasing only the necessary food for 
their respective households. Furthermore, approximately 
50% of the participants expressed their intention to ini-
tiate personal vegetable gardens within the confines of 
their residential properties. According to their assertion, 
this proposed measure would facilitate the acquisition of 
a consistent provision of vegetables, ensuring the avail-
ability of safe and fresh sustenance. The incorporation of 
the garden-to-table concept, along with the reduction of 
food waste, aligns closely with the objectives of the Sus-
tainable Development Goals (SDGs) [64–66].

In addition, some respondents believed purchas-
ing food online would become more appealing after the 
COVID-19 pandemic. The authors posited that the avail-
ability of both online purchasing and purchasing at physi-
cal marketplaces would afford individuals the autonomy 
to make choices. This pertains to the fundamental 
notions of food availability and accessibility. As articu-
lated by a respondent, it is worth considering whether 
reverting to traditional shopping practices is neces-
sary, given the recognition that online shopping offers 
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comparable convenience, accessibility, and practicality 
[67, 68] This situation is of particular concern, especially 
if the pandemic persists and further affects the economy, 
potentially leading to increased households experienc-
ing food insecurity. The primary obstacle in attaining 
and sustaining household food security pertains to the 
strategies employed by households in response to the 
various alterations induced, both directly and indirectly, 
by the pandemic. As previously mentioned, various fac-
tors, including availability, accessibility, affordability, and 
choices, play a significant role in determining a house-
hold’s food security level. To address the issue of house-
hold food security, it is imperative to consider the actions 
that both individuals and communities can undertake. 
The option of embracing new norms, such as engaging 
in food production, establishing home gardens in resi-
dential spaces, or relying on online food shopping, can 
expand food accessibility and availability. Nevertheless, 
it is plausible that alternative options are presently unex-
plored [69, 70].

Methods
To accomplish the goals of this research, we employed 
two methodologies: (a) the PRISMA Method (Pre-
ferred Reporting Items for Systematic Reviews and 

Meta-Analyses Statement) and (b) bibliometric anal-
ysis. The PRISMA approach is widely recognized 
as a valuable tool and guide for evaluating system-
atic reviews. It is a valuable resource for authors and 
researchers in effectively conducting high-quality sys-
tematic reviews and meta-analyses [44–47]. Biblio-
metric analysis is a quantitative approach employed by 
authors and academics to delineate the attributes of a 
collection of published literature [48–52].

(a)	PRISMA method

The PRISMA method was employed in this study 
for literature screening. The utilization of this method 
is carried out by strictly following six systematic steps 
that serve as practical guidelines (PRISMA) [45], 
namely: (1) formulation of a research question; (2) 
creation of search terms and phrases; (3) application 
of inclusion and exclusion criteria; (4) evaluation of 
selected study quality; (5) collection of data from stud-
ies that meet quality standards; and (6) analysis of the 
collected data. The six processes are visually depicted 
in Fig. 1, with each step being subsequently elucidated.

(1)	Formulation of research questions

Fig. 1  Flowchart of systematic review on the impact of COVID-19 pandemic on food security
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The first and foundational step of the Systematic 
Literature Review (SLR) involves the formulation of 
research inquiries. These inquiries are a guiding frame-
work for the literature search and extraction proce-
dure. The analysis and synthesis of data derived from 
the systematic literature review (SLR) serves as the 
solution to the research inquiries established at the 
outset. An effective research question possesses util-
ity, quantifiability, and a focus on comprehending the 
current knowledge about a specific research area. This 
study examines the research inquiries about the effects 
of the COVID-19 pandemic on food security. Specifi-
cally, it explores employing quantitative, qualitative, 
and mixed-method methodologies in investigating this 
topic. Additionally, it investigates the interplay between 
author citations, keywords utilized in scholarly articles, 
and publications across different countries concern-
ing the impact of the COVID-19 pandemic on food 
security.

(2)	Creation of search terms and phrases

To conduct a comprehensive literature search in 
the database, a set of carefully selected keywords will 
be used to effectively capture the implications of the 
COVID-19 pandemic on household food security con-
ditions. The search query for all databases will con-
sist of the following terms: (Impact) OR (Burden) OR 
(Effect) AND (“COVID-19”) OR (“COVID 19”) OR 
(“SARS-COV-2”) OR (“SARS COV 2”) OR (“Corona-
virus Disease 2019”) OR (“Coronavirus Disease- 19”) 
(“Food Security”). 19” (“Food Security”) OR (“Food 
Insecurity”) OR (“Food Shortage”) OR (“Dimensions of 
Food Security”) OR (“COVID-19 Food Security”) AND 
(“Household Food Security”). The time frame under 
consideration is from March 31, 2020, to May 12, 2023.

(3)	Application of inclusion and exclusion criteria

Table  1 presents the use of six distinct criteria by the 
writers. These criteria consist of three fundamental 
aspects: research articles written in English and a com-
plete technique derived from multiple review papers 
employed by researchers [71–73]. Researchers objectively 
determined three criteria: the publication time of the 
paper, which spans from 2020 to 2023; the scope of the 
influence of COVID-19 on food security; and the evalu-
ation of food security during the COVID-19 pandemic.

(4)	Quality evaluation of selected studies

The initial step in gathering research articles from 
several journal publishers, including Elsevier, Springer, 
Wiley, Emerald, and Taylor & Francis, was acquiring data 
using the phrase “COVID-19 Food Security”. Elsevier, a 
renowned academic publisher, boasts a substantial col-
lection of 12,363 articles. Similarly, Taylor and Francis, 
another prominent publisher in the scholarly community, 
offers a noteworthy compilation of 7287 pieces. Wiley, a 
reputable publishing house, contributes to academic dis-
course with a commendable assortment of 5608 articles. 
Lastly, Springer, a well-established publisher, enriches 
the scholarly landscape with a collection of 6155 arti-
cles. A total of 31,413 articles were gathered examining 
the effects of the COVID-19 pandemic on food security. 
The screening step employs the inclusion criteria out-
lined in Table 1. Specifically, it encompasses publications 
published between 2020 and 2023 and is restricted to 
research articles exclusively. Consequently, article genres 
such as review articles, short communications, reports, 
and others are excluded from consideration.

In Fig. 2, the utilized journal titles encompassed Agri-
culture and Food Security, Agricultural Systems, Global 
Food Security, Food Policy, Socioeconomic Planning Sci-
ences, Sustainable Production and Consumption, Heliyon, 
World Development Journal, and additional publications 
on agriculture and food security. In the context of journal 

Table 1  Inclusion and exclusion criteria of studies

Inclusion criteria Exclusion criteria

1. Original research article 1. Review, report, opinion, conference article

2. Written in the English language 2. Written in languages other than English

3. Comprehensive methodology 3. No diagrams or visuals to help illustrate ambiguity and unexplained 
methodology

4. Published from March 31, 2020, to May 12 2023 4. Research published before or after March 31, 2020, to May 12 2023

5. Studies that included only the COVID-19 problem affecting food security, 
coverage of all aspects of food security

5. Studies that lack the concept of at least one or more food security 
dimensions

6. Research that encompasses both pre- and post-COVID-19 pandemic evalua-
tions of food security

6. Studies that report food security conditions only before or 
after the COVID-19 pandemic
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access, open access was employed, resulting in a total 
of 20,995 articles being published. Among these, 10,418 
articles underwent a filtration process. Moreover, during 
the eligibility stage, articles were screened in the second 
stage based on more detailed exclusion criteria, includ-
ing the assessment of methodology and a comprehen-
sive examination of food security. As a result, a total of 
10,321 articles were filtered. During the inclusion stage, 
97 papers were analyzed in this study.

(5)	Data collection from studies that meet quality stand-
ards

Table  2 provides a comprehensive breakdown of the 
classification of research articles, serving as a valu-
able tool for optimizing search outcomes within the 
database. The articles that underwent screening at 
Stage 4 of the eligibility section were further classified 
using manual categorization, which involved identify-
ing the research method employed. The articles were 

categorized according to quantitative, qualitative, and 
mixed-method approaches.

(6)	Examination of gathered data

The present study employs statistical analytic tech-
niques to analyze the data collected under the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. A total of 97 scholarly 
publications, spanning the period from 2020 to 2023, 
were dedicated to examining and evaluating various 
analysis methodologies, encompassing quantitative, 
qualitative, and mixed techniques. Subsequently, the 
statistical analysis was conducted after applying clas-
sification based on the study kind to the papers men-
tioned above. This study included descriptive statistics, 
including measures such as means, frequencies, and 
proportions.

Fig. 2  PRISMA diagram illustrating the full-text article selection procedure
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PRISMA analysis instruments
Table 3 presents the research findings [125], consisting 
of 122 data points utilized to evaluate the publications 

included in the study. This study encompasses up to 
six essential components for doing content analysis. 
The elements under consideration encompass various 

Table 2  Methodology for assessing the impact of COVID-19 on food security

The United State show the highest number of document and citation followed by China, Italy, Canada, and United Kingdom, as clearly can be seen in Table 4.

Measurement methodology Sample size Time of data collection References Number 
of 
articles

(%)

Quantitative Linear regression 250–360 August–October 2020 [5–7, 9, 17, 21, 36, 37, 74–84] 20 61
Chi-square 200–310 September 2020–December 

2021
[15, 16, 18–21, 34, 85–93] 17

Logistic regression  > 200 January 2021–February 2023 [11, 17, 36, 37, 62, 76, 94–101] 13

Probit regression  > 200 September 2020–April 2021 [18, 35, 75, 102–108] 10

SEM  > 200 October 2020–December 2021 [84, 109, 110] 3

Total 63
Qualitative Phenomenology  ≤ 25 April 2020–December 2022 [7–9, 29, 32–35, 37, 75, 88, 99, 

101, 111–123]
25 32

Case study  ≤ 30 May 2020–January 2023 [26, 28, 30, 122, 124] 5

Total 30
Mixed-method Case study–logistic regression 75 June 2021 [101] 1 7

Phenomenology–quantitative 
descriptive

 < 100 July 2021 [88] 1

Case study–qualtrics XM 50 March 2021 [122] 1

Case study–quantitative descrip-
tive

65 November 2022 [28] 1

Total 4 100
Articles in total 97

Table 3  Content analysis of review aspects and categories aspect category

Aspects Categories

A. Types of research A1. Quantitative research A.3. mixed-method research
A2. Qualitative research

B. Types of quantitative research B1. Survey (online, phone, direct) B5. Comparative
B2. Correlation B6. Experiment
B3. Descriptive B7. Inferential
B4. Comparative causal

C. Types of qualitative research C1. Narrative research study
C2. Case study
C3. Phenomenological study
C4. Ethnography
C5. Grounded theory study

D. Data analysis technique of quantitative research D1. SPSS Version 22/25/26
D2. Computable general equilibrium
D3. Excel
D4. Structural equation modeling (SEM)
D5. Others

E. Data analysis technique of qualitative research E1. Descriptive qualitative
E2. Longitudinal qualitative analysis framework
E3. NVivo
E4. ATLAS.ti
E5. Hyper RESEARCH
E6. MAXQDA
E7. R version 3.6.2
E8. SWOT analysis
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aspects of research, including the type of research being 
conducted, such as quantitative research, qualitative 
research, or mixed-method research. Additionally, the 
analysis techniques employed for quantitative, qualita-
tive, and mixed-method research data are all important 
considerations to consider.

Despite its thoroughness, comprehensive categori-
zation, and relatively straightforward research process 
using keyword filtering, the PRISMA method had limi-
tations. Specifically, our analysis may have excluded 
certain potentially significant articles that did not align 
with the pre-defined keywords or criteria (Table 4).

b. 	Bibliometric analysis

The utilization of VOSviewer for generating visual rep-
resentations of research maps can be delineated into four 
distinct stages, encompassing the preparation of datasets, 
the importation of datasets, and the subsequent visuali-
zation procedures. The subsequent elucidation pertains 
to the three sequential stages depicted in Fig. 3.

(1)	Dataset preparation

The articles or literacy sources gathered will be 
the primary dataset before being imported into the 
Vosviewer program. The bibliographic data were 
obtained from the Dimensions database from January 
2020 to March 2023 and recorded in a comma-sepa-
rated value (CSV) format suitable for Microsoft Excel. 
As of March 20, 2023, 1,351 research publications 
about the correlation between COVID-19 and food 
security were identified in the Dimension database. 
These papers underwent a process of reevaluation, 
during which certain studies were deemed unsuit-
able for inclusion in the dataset and therefore elimi-
nated. In the data extraction process, meticulously 
crafted search queries have been employed to obtain 
all pertinent records within the Dimension database 
systematically. The search query was meticulously 
constructed to encompass all possible variants of 
COVID-19 keywords, in conjunction with the concept 
of food security, to retrieve a comprehensive collection 

Table 4  Top ten active countries in publishing scientific articles

Rank Countries GDP 
(trillion 
USD)

Documents Citations Total link 
strength

1 United States 27.36 455 6570 1681

2 China 17.52 360 3955 1112

3 Italy 2.63 150 1952 808

4 Canada 2.12 120 2702 763

5 United King-
dom

3.09 264 3406 735

6 Australia 1.74 135 1899 717

7 India 3.42 188 2370 685

8 Germany. 4.06 112 1524 504

9 Netherlands 1.05 77 1812 496

10 Spain 1.58 112 1491 483

Fig. 3  Flowchart steps of bibliometric analysis on the impact of COVID-19 pandemic on food security



Page 11 of 22Darwis et al. Agriculture & Food Security           (2024) 13:43 	

of publications about the topic. The Dimension data 
source was utilized in this study to address the difficul-
ties that may arise when integrating multiple datasets.

(2)	Data importation

Once the article data have been collected from mul-
tiple sources, the subsequent step involves importing 
the dataset into Vosviewer. There are numerous pos-
sibilities for displaying visualizations. Thus, it is neces-
sary to determine the specific visualizations required. 
Depending on the desired perspective for visualizing 
our study, these may include visualizations pertaining 
to the title, co-authorship, keyword co-occurrence, or 
content analysis. The process of importing the dataset 
is straightforward, involving the selection of the “open” 
or “create” option and selecting the previously stored 
CSV file.

(3)	Visualization and creation map process

The data will be processed by selecting various anal-
ysis types, including co-authorship, co-citation, and 
bibliographic coupling. The mapping results will be 
shown in three distinct parts: network visualization, 
overlay visualization, and density visualization. Once 
the dataset import has been completed in the preced-
ing stage, it is imperative to visualize the data by the 
specific requirements of the researcher. As part of 
our study, we want to ascertain the approximate num-
ber of authors engaged in similar research endeavors 
using the specified keywords. Alternatively, in the case 
where the number has already been established, we 
can examine the presence of correlations in the find-
ings between studies or among different authors.

Results and discussion of PRISMA analysis
Research types impact COVID‑19 on food security
The types and designs of the research employed deter-
mine the topic of the study. According to Fig. 4, quanti-
tative research was the most prevalent method used by 
researchers to explore the impact of COVID-19 on food 
security. The more considerable proportion of quantita-
tive research relative to other types of research is consist-
ent with findings from earlier research indicating that 
quantitative research designs were chosen over qualita-
tive ones for conducting agriculture-related research 
[18, 126]. The precision and conformity of the analysis’s 
findings are high. It is common in quantitative research 
for an interaction between two or more variables. Utiliz-
ing quantitative approaches, researchers can determine 
the magnitude of a phenomenon for later comparison. 
Using inferential statistics, researchers can determine 
the pattern of observable links, interactions, and causes. 
However, qualitative design has been rising [43] and has 
addressed social research, including several social econ-
omy agriculture topics. Such a condition was intricately 
intertwined to the benefit of the qualitative approach to 
characterizing a phenomenon thoroughly and in-depth.

Both qualitative and quantitative research has ben-
efits and drawbacks. Figure  4 shows that researchers 
still commonly utilize quantitative analysis to answer 
problem formulation questions. This method is widely 
chosen because researchers want accurate data based 
on empirical and measurable phenomena. The disadvan-
tages of data collection often stem from the highest value; 
orientation is restricted to weight and quantity, and the 
ability to study respondents and the quality of the origi-
nal data collecting tool is limiting factors. Unlike quali-
tative research, the advantages are that the description 
and interpretation of the informants may be explored in 
depth, the theoretical underpinning is consistent with 

Fig. 4  The distribution of research with the impact of COVID-19 on food security based on types of research
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the facts, and face-to-face interviews are phenomenally 
successful in eliciting replies and opinions. The down-
sides include that the research sample size is smaller, the 
boundary between truth and policy is less evident, and it 
is ineffective for large-scale or comprehensive research 
[43, 127].

Why is it essential to use mixed methods as a meth-
odology? Our problems are so complex today that we 
need multiple methods to study them, such as the case 
of the COVID-19 pandemic, whose impact comprehen-
sively affects our lives. The research by Béné et  al. [34] 
indicates that 22 factors directly result from the post-
COVID-19 food system. Economically and socially, this 
issue unquestionably necessitates in-depth research. This 
involves both quantitative and qualitative data analysis. 
COVID-19 is an extensive issue. Mixed-method research 
involves carefully gathering and analyzing quantitative 
and qualitative data in response to research questions 
better to understand behavior, social, and health-related 
issues. The two types of data are then combined or mixed 
research designs to produce fresh and more comprehen-
sive insights that could be obtained from either quantita-
tive or qualitative data alone [36, 76, 128–130].

The most quantitative research who conducted 
through survey methods. The survey approach has vari-
ous advantages, including a low budget, time efficiency, 
and a quantity of information regarding the observed 
population’s attitudes, beliefs, thoughts, and abilities. In 
addition, due to the COVID-19 pandemic crisis course, 
researchers opted for the survey approach to finish their 
journals fast and precisely. Most researchers also employ 
various survey techniques, from phone to internet sur-
veys with online questionnaires to direct surveys. In 
around 25 articles, phone surveys are the most prevalent 
research too [22, 94, 126, 131, 132], followed by online 
survey methods in 12 articles [21, 83, 88] and direct 
surveys in 23 articles [15, 17, 23, 93, 97, 133–136]. The 
descriptive approach is one of the quantitative research 
methods with a problem formulation that integrates 
research to explore or picture social events that will be 
studied comprehensively, broadly, and in-depth. Various 
quantitative research methodologies, such as descriptive, 
seek to characterize the facts or characteristics of specific 
populations or fields precisely and methodically. This 
methodology is also suitable for investigating the effects 
of COVID-19 on food security.

The phenomenological method of qualitative research 
is the most prevalent in 28 qualitative analysis publica-
tions. The COVID-19 pandemic has produced a phe-
nomenon that has significantly affected human life today. 
In most of the journals we examined, the COVID-19 
phenomena were explained or described in an organ-
ized manner, including how farming households, city, 

and village people recounted how the phenomenon was 
experienced and passed. According to journals, as many 
as seven journals that use case studies as their research 
methodology provide a complete summary before dis-
cussing the case’s central theme or topic [55, 105, 106, 
137, 138]. Qualitative research methodologies are com-
monly used to analyze contemporary and complicated 
issues [139]. The COVID-19 pandemic has not been a 
brief exogenous shock to Global Value Chains (GVC) but 
a global disruption with many waves spanning multiple 
areas and periods. Given the absence of prior empiri-
cal research addressing the impact of these dynam-
ics on GVC decision-making, researchers opted for 
an in-depth, longitudinal single-case study to examine 
the resulting complexity and ambiguity over time. This 
allowed them to determine in detail the “how” and “why” 
executive data techniques and decision-making processes 
evolved. Synthesizing these findings by drawing on exist-
ing literature and employing several theoretical lenses 
enabled theory triangulation and increased the study’s 
internal validity.

The study uses qualitative research methods, includ-
ing focus group discussions, interviews with essential 
informants, and casual empiricism [123]. They have 
claimed that qualitative research permits inquiry into 
the “why”, “how”, and “processes” behind a phenomenon. 
Understanding COVID-19’s impact involves examining 
how individuals adapted, the processes leading to adap-
tations, consumer purchasing behavior, food distribution 
systems, food production, price increases, the causes for 
price increases, and the resilience agricultural sector. The 
purpose was to comprehend, from the perspective of the 
major players, what was occurring on the ground con-
cerning resilience to COVID-19 and beyond.

Additionally, grounded theory can be utilized in this 
research on COVID-19. The grounded theory research 
design is a series of processes used to construct a theory 
that describes a substantive topic’s process. Grounded 
theory research is appropriate for explaining phenom-
ena and methods or developing a broad idea about a 
phenomenon that current theories cannot explain. As a 
method, the grounded theory addresses the differences 
in constructing hypotheses based on existing evidence by 
explicating this link derived from case studies [127, 140]. 
The most appropriate description of grounded theory is a 
research process in which theory is developed from evi-
dence, not the opposite, where data are generated from 
existing approaches and new ideas are formed. Conse-
quently, this approach is appropriate for mitigating the 
effects of the COVID-19 pandemic. This condition has 
never occurred before; hence the current theory cannot 
explain or propose a solution for the COVID-19 problem. 
Using the grounded theory method, the seven prior case 
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study-based journals might be continued and developed 
into a new theory.

Impact of COVID‑19 analysis using quantitative 
research
Validity will be determined by the precision with which 
data analysis methods are selected. According to the 
graph depicted in Fig.  5, 20 research utilizes linear 
regression. This indicates that linear regression is often 
utilized. Validity will be determined by the appropriate-
ness of the data analysis method chosen. According to 
the graph depicted in Fig. 5, 20 studies used linear regres-
sion. This indicates that linear regression is used more 
often than logistic regression and structural equation 
modeling (SEM), because in general the research data 
in the reviewed articles used more numerical dependent 
variable data and only measured one dependent variable 
at a time.

This finding demonstrates that researchers frequently 
utilize it to identify and assess the factors determining 
the prevalence of food consumption alterations during 
the COVID-19 pandemic. Research using logistic regres-
sion found that poor household income before COVID-
19 and after the epidemic and lockdown declined even 
further until there was no household income. As a result 
of job loss, former stay-at-home mothers are forced to 
return to their previous roles. Significant relationships 
exist between numerous family members and moderate-
to-severe food insecurity [17, 77, 141–143]. Food inse-
curity and limited access to food induce dietary changes, 
decreased food intake, and increased reliance on less 
nutrient-dense foods. This is common in rural, urban, 
and farmer households [13–15, 83, 144–148]. This analy-
sis is recommended for survey research on food security 
before, during, and after the COVID-19 pandemic.

Consumer/household behavior in satisfying food 
demands is included in household food security. Since 
the COVID-19 pandemic, numerous changes have 
occurred, including households altering their diet and 
decreasing food nutritional standards because their 
household income is no longer sufficient. This study [16, 
149] investigates the impact of the initial COVID-19 
lockdown on job loss, reduced income, food expenditure, 
and food availability, accessibility, and affordability in 
rural and urban households in Bangladesh, India, Indo-
nesia, Myanmar, the Philippines, and Vietnam during the 
pandemic’s early stages. A quantitative analytical method 
and logistic regression analysis tools were used to investi-
gate these indicators or variables. However, this study did 
not address some variables, most notably food spending, 
availability, and access to food. These can be qualitatively 
analyzed and are significant when analyzing how house-
holds can withstand COVID-19 quarantine. In contrast 
to the article [101], which uses a mixed-method research 
strategy to investigate the same variable, namely food 
accessibility during the COVID-19 lockdown, this study 
uses a single-method approach.

Managing food waste within households predates the 
onset of the COVID-19 pandemic, albeit with limited 
effectiveness. The study’s findings [59, 150] indicate that 
three groups demonstrate proactive behavior in terms 
of environmental care among the five household groups 
examined. This includes recycling household waste, pur-
chasing environmentally friendly food products, partici-
pating in food-sharing initiatives, and practicing energy, 
water, and waste reduction. The advent of the COVID-19 
pandemic brought about significant changes in human 
behavior, particularly in households’ approach to fulfill-
ing their dietary requirements. Additionally, it has been 
elucidated that households managed to decrease food 
waste by an average of 9% in the year 2020, specifically 

Fig. 5  The distribution of data analysis of quantitative research on the impact of COVID-19 on food security
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during the COVID-19 pandemic, compared to the levels 
observed before the outbreak in 2019. The utilization of 
grocery lists, the application of purchase discounts, and 
the occurrence of precautionary purchases, coupled with 
reduced dining at restaurants, heightened engagement in 
home cooking, and increased food sharing, have exhib-
ited a notable surge in prevalence during the pandemic 
compared to the preceding period. The paper by [3, 58, 
151–153] uses propensity score match to analyze house-
hold behavior after the COVID-19 pandemic, indicating 
that it has exhibited a moderate level. The practice of sav-
ing money, which emerged during the COVID-19 pan-
demic because of constrained resources and economic 
conditions, has persisted and become a prevalent behav-
ior in contemporary times. The pandemic has brought 
about notable shifts in food governance and food-wast-
ing practices. These changes provide valuable lessons 
for behavior change initiatives to mitigate household 
food waste. Consequently, the impact of such campaigns 
on household food security in the post-COVID-19 era 
becomes significant.

There are additional research endeavors that employ 
quantitative methodologies. The conversion of food 
waste into consumable products presents an alternative 
approach to address the forthcoming challenges and risks 
associated with food security. This action was undertaken 
before the COVID-19 pandemic [47, 48]. The findings of 
this study, in comparison to previous research conducted 
during and after the COVID-19 pandemic [154] indicate 
that the utilization of date seed waste as a fiber-rich flour 
holds potential as a future alternative food source. How-
ever, additional investigation is required to explore this 
possibility further. Additionally, [155], the extraction of 

mango peels, banana peels, and pineapple peels as sup-
plementary raw materials in the food industry is an area 
that warrants further research.

Impact of COVID‑19 analysis using qualitative 
research
According to the graph depicted in Fig.  6, 25 phe-
nomenology studies are still extensively employed by 
researchers compared to other analytical methods. Many 
researchers utilize it to explain the circumstances seen in 
the field with greater precision, clarity, and depth. This 
study aims to explain the situation/event so that descrip-
tive data can be gathered to understand the internal and 
external factors contributing to the high food insecurity 
level during the COVID-19 epidemic. Researchers do not 
appear to be familiar with or knowledgeable about other 
qualitative data, such as Grounded Theory Research 
(GTR) and Ethnography. Given that the COVID-19 pan-
demic is a novel phenomenon that has swept the globe, 
most researchers employ the phenomenon as a research 
strategy.

Results of qualitative descriptive research [34, 37, 
75, 114, 116, 156, 157] to assure adequate food and 
nutrition, save lives, and protect people’s way of life. 
COVID-19 is an extraordinary challenge that requires 
an immediate and prompt reaction. Regional and inter-
national cooperation is also necessary to address the 
consequences of COVID-19 and climate change. All 
nations must cooperate to exchange ideas and repair 
the agricultural supply chain. Both the coronavirus 
and climate problems demand the implementation of 
strategies and methods. The current COVID-19 epi-
demic and its associated recovery initiatives present 

Fig. 6  The distribution of data analysis of qualitative research with the impact of COVID-19 on food security
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a distinctive opportunity to expedite the shift toward 
a food system that is both sustainable and resilient. 
The outcomes of this study demand additional exami-
nation, such as developing a problem-solving theory 
based on data compilation. Researchers can use GTR. 
Given that the covid-19 pandemic is a new problem, it 
stands to reason that no explanations for its occurrence 
have been identified [43, 127]. Another research [112] 
employs longitudinal qualitative analysis.

In contrast, this journal uses only one methodol-
ogy. On page 15 (Fig.  4), many indicators of the influ-
ence of COVID-19 on dairy products are displayed. 
Some of these may be quantitatively examined using 
secondary data. For instance, due to government 
action, the price of dairy products is higher than 
before a result of government action; the cost of dairy 
products is higher than before the pandemic. Gov-
ernment intervention can use the variables of logis-
tics certainty, production certainty, matching supply 
with demand, and market monitoring as described in 
the journal [158], where quantitative and qualitative 
methods are used to describe indicators of govern-
ment intervention as a form of food system resilience. 
In addition, the study [112] revealed that milk prices 
were higher after the epidemic than before. This vari-
able can be evaluated using quantitative techniques, 
such as the t-test, to compare spending on food and 
dairy products before and after the epidemic [16]. As 
a result, it is strongly advised to use the mixed-method 
as a research approach so that the formulation of the 
problem, research objectives, and comprehensively the 
issues of the impact of COVID-19 on human life can be 
answered and make it easier to determine strategies for 
dealing with both short-term and long-term effects of 
COVID-19 on human life can be answered.

Impact of COVID‑19 analysis using mixed‑method 
research
In Fig.  7, the mixed methods tab in the menu contains 
most functionality related to mixed methods. On the one 
hand, some functions relate documents and document 
variables, such as subjects from qualitative interviews 
and variables from standardized interviews. With these 
functions, it is possible to develop so-called joint displays 
[42, 159]. This study employs a mixed-methods approach, 
wherein qualitative and quantitative data are analyzed 
and interpreted to draw broad conclusions [28, 101, 122, 
160].

The mixed-method approach integrates two dis-
tinct philosophical paradigms that may be considered 
divergent or contrasting. One possible approach to 
synthesizing divergent perspectives. Different philo-
sophical perspectives underpin quantitative and qualita-
tive research methodologies, and integrating these two 
approaches is being pursued. Mixed-method research 
seeks to adopt a paradigm that accommodates divergent 
views, despite their opposing nature. This study explores 
four distinct paradigms or worldviews and reports the 
utilization of both dialectic and pluralistic worldviews. 
The dialectic pluralism approach facilitates the synthesis 
of these worldviews. It has been suggested that there may 
be certain benefits to possessing divergent worldviews, 
particularly in an explanatory sequential design context.

We are commencing with a quantitative approach, pri-
oritizing the reporting of numerical data while poten-
tially disregarding qualitative aspects. We would submit a 
worldview that we may subsequently endorse. The culmi-
nation of the discourse leads to the emergence of partici-
patory worldviews, which may manifest in three distinct 
forms. It is possible to integrate multiple worldviews in a 
mixed-method study, including the pragmatic approach, 

Fig. 7  The distribution of data analysis of mixed-method research with the impact of COVID-19 on food security
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which facilitates the incorporation of diverse philosophi-
cal perspectives. Mixed-method because, according to 
the papers reviewed, this methodology is still hardly uti-
lized, and no one has used it. Although it is hoped that 
using this mixed method will produce a breakthrough 
finding on taking the appropriate steps to overcome the 
food crisis occurring because of the COVID-19 pan-
demic, the impact will continue, as will the uncertainty 
regarding the future condition of our food supply.

Results and discussion of bibliometric analysis
Prominent author keyword
The network visualization map of the top 50 author key-
words is depicted in Fig. 5. The term “COVID-19” exhib-
its the largest node size on the map, with a total of 1040 
occurrences. The node with the second largest size is 
“food security” (n = 550), which is succeeded by “resil-
ience” (n = 303), “agriculture” (n = 265), “food insecurity” 
(n = 231), and “poverty” (n = 173). The map incorporates 
several pertinent keywords: sustainability, food supply 
chain, agricultural production, households, small farm-
ers, and food production. However, the cumulative link 
strength falls below the threshold of 100.

Figure 8 indicates a dearth of research on the effects of 
COVID-19 on the food security of households and small-
scale farmers, even though the COVID-19 pandemic had 
a significant impact on households in urban and rural 

areas. Furthermore, the absence of the keyword "food 
policy" in the density visualization suggests that this term 
is infrequently or negligibly employed in scholarly inves-
tigations. The interplay between rural and urban house-
holds, small-scale farmers, and food policy influences the 
outcome. Impacts on the fundamental underpinnings 
of a nation’s economy. Moreover, the findings of studies 
about household food security in the aftermath of the 
COVID-19 pandemic are expected to significantly aid 
governmental decision-making and the formulation of 
food-related policies at the national level.

Change in the publication by countries
The United States continues to publish more scientific 
publications than any other nation (Fig. 9). Additionally, 
this nation has listed itself as one that actively collabo-
rates on publications with 55 other nations and China 
48 nations. The current trend in collaborative knowl-
edge production regarding a significant issue highlights 
the absence of limitations in research and the proactive 
engagement of researchers in providing timely scientific 
contributions. Ten countries actively publish articles on 
the impact of the COVID-19 pandemic on food security.

Research topic
Figure 10 depicts a network visualization map that illus-
trates the terms found in the titles and abstracts of the 

Fig. 8  Network visualization map of top 50 author keywords. The node size is proportional to the number of occurrences
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retrieved documents. The minimum occurrence of these 
terms is set at 50 times. The map encompasses 55 terms 
categorized into four distinct clusters, each represented 
by a unique color. Closely related terms are color-coded 
and denote different research topics or themes.

The cartographic representation displays four distinct 
groupings corresponding to four overarching research 
themes. The dominant theme, represented by the red 
cluster comprising 28 terms, pertains to the food sup-
ply chain, food system, resilience, and sustainability. 
The second research theme, denoted by the green clus-
ter containing 14 terms, is consumption, household, 
income, and poverty. The third research theme, indicated 
by the blue cluster comprising eight terms, pertains to 
food insecurity, woman, and health. The fourth research 
theme, represented by the yellow cluster of 4 terms, is 
agricultural production.

Conclusion and recommendations
This study critiques scientific journals’ methodology 
for analyzing the COVID-19 pandemic’s influence on 
food security. PRISMA and bibliometric analysis were 
used to achieve this study’s goals. According to scien-
tific categories, PRISMA filters scientific articles. We 

then performed a systematic review and meta-analysis 
of 97 screened publications. The 762 selected scientific 
papers are described quantitatively using bibliometric 
analysis. The PRISMA method review found that 61% of 
researchers used quantitative methodologies. Qualitative 
approaches make up 32% and mixed methods 7%. These 
findings provide crucial and intriguing data for future 
researchers and policymakers.

Most of the quantitative research on COVID-19’s influ-
ence on food security uses standard approaches like mul-
tiple linear regression and Chi-square, which account for 
20 and 17 papers, respectively. Few use complex methods 
like logistic regression and structural equation model. 
Second, 32% of articles used qualitative methods. This 
figure is positive for qualitative method proponents and 
consumers because quantitative researchers did not con-
sider qualitative methods academic until the late 1990s. 
The only qualitative approaches discovered were phe-
nomenological studies and case studies. No GTR/SE 
researchers have examined the COVID-19 pandemic’s 
impact on food security. Thirdly, COVID-19 researchers 
rarely use mixed methods. This is used by 3% of research-
ers. Mixed research approaches may give exhaustive 
results. It can be one way to solve pandemic concerns. 

Fig. 9  Network visualization map of top 10 active countries
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According to the bibliometric analysis, the US and China 
publish the most research articles on COVID-19 and 
food security. The two countries collaborate most on 
food security and COVID-19 research keywords.

The findings of a comprehensive analysis of multiple 
studies examining the repercussions of the COVID-19 
epidemic have had a significant influence on global food 
consumption habits. Households with consistent income 
levels during the COVID-19 pandemic often engage in 
excessive spending on food to accumulate supplies at 
home, because of limitations on social movement aimed 
at preventing the spread of the virus. Household mem-
bers engaged in internet shopping in a spontaneous 
manner, driven by their apprehensions of food scarcity 
resulting from disruptions in food supplies. The find-
ings indicated a 30% surge in impulsive behavior among 
individuals during the COVID-19 pandemic, resulting in 
a corresponding rise in food loss and waste compared to 
pre-pandemic levels. This trend has the potential to con-
tribute to future food insecurity. Moreover, the rise in 
food loss and food waste significantly adds to the release 
of methane gas, a potent greenhouse gas that can lead to 
global warming and climate change.

Our suggestions for consumers, particularly the com-
munity in households, are to optimize the utilization of 

food waste by repurposing it into new meals for the fol-
lowing day instead of discarding it, ensuring proper food 
storage to prevent premature spoilage, and planning 
menus with suitable portions to minimize food waste 
and save money. Ultimately, rather than discarding all the 
food that is no longer suitable for consumption, a por-
tion of it can be repurposed as animal feed. An additional 
method to improve the soil is by engaging in composting 
food waste rather than disposing of it.

All parties are required to take concrete steps and 
foster collective awareness to address the issue of food 
waste. Commence by implementing measures to cur-
tail unnecessary food purchases, repurpose remains for 
charitable donations or reprocessing, and instill these 
principles in the younger generation to foster in them a 
greater sense of environmental consciousness as they 
mature. Developed and developing nations must also 
increase their research emphasis on sustainability; by 
addressing food waste, we not only contribute to the cre-
ation of a more sustainable environment, but also dem-
onstrate appreciation for the time and resources invested 
in food production. The government provides incentives 
to promote efforts in reducing food loss and waste, fos-
tering collaboration throughout the supply chain, offer-
ing training, supporting technological advancements and 

Fig. 10  Network visualization map of most frequent terms in titles/abstracts of the retrieved documents
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innovation, particularly for small-scale producers. Addi-
tionally, the government facilitates the establishment of 
food banks and enables farmers to directly access con-
sumers by shortening the value chain through farmers’ 
markets.

Limitations of the study
It is evident that a significant majority, approximately 
80%, of the studies examining the effects of the COVID-
19 pandemic on food security are freely accessible 
through open access platforms. The remaining 20% of 
articles require payment to access. We strongly encour-
age future authors to conduct more comprehensive arti-
cle reviews by including sources from premium access, 
since this will enhance the overall quality of the review.
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