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Abstract 

Background  COVID-19 caused a significant impact on food security; particularly among low- and middle-income 
countries. The objective of the current study was to assess both the direct and indirect impact of COVID-19 on indi-
viduals’ food security in the metropolitan and regional context of Ethiopia.

Methods  This project utilized a retrospective study design with a mixed methods approach. It assessed the food 
insecurity experience of individuals both before and after the emergence of COVID-19 through the Food Insecurity 
Experience Scale (FIES). Food sellers were interviewed to identify the factors that increased post-COVID-19 emergence 
food insecurity. Inferential analysis using ordinal logistic regression was undertaken based on the Polytomous Univer-
sal Model (PLUM) procedure.

Results  The size of the family and the type of work for income generation were statistically associated (p < 0.05) 
with the food security of individuals, both before and after COVID-19 emergence. Location (p = 0.002, odds = 0.37), 
age (p = 0.002, odds = 2.57) and educational status (p = 0.001, odds = 0.24/) of individuals had a statistically significant 
effect on the food security of individuals before COVID-19 emergence only. The ordinal value of all FIES indicators 
increased after COVID-19 emergence compared with pre-pandemic food insecurity. Overall food security of individu-
als was reduced by 21.5%, with the moderate and severe food insecurity of individuals increasing by 13.1% and 15.9%, 
respectively. The COVID-19 preventive measures that affected the individuals’ food security, in the order of their prior-
ity, were: transport bans; food price increment; lockdown measures; job loss; market bans; social distance restrictions; 
fear of the pandemic; movement restrictions; over-buying; food inaccessibility; and, lack of cash due to bank closure. 
In addition, pre-existing non-pandemic related natural and man-made disasters played a role in the food security 
crisis, including drought, war, and desert locust emergence.

Conclusion  The COVID-19 pandemic has directly and indirectly affected individuals’ food security. Learning 
from the experiences of COVID-19 may assist governments in preparing for future pandemics. Suggested improve-
ments include forming impact reduction task forces and establishing disease prevention strategies that will not com-
promise food security.
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Introduction
COVID-19, a contagious disease caused by SARS-
COV-2, was officially recognized by the World Health 
Organization (WHO) within a month of its emergence 
(11 February 2020) [1]. By 11 March 2020, COVID-19 
was characterized as a global public health threat [1]. 
While COVID-19’s status as a public health threat was 
removed after three years, it had substantially affected 
individuals, countries, and global society regardless of 
their economic status and geographic location [2–4]. 
Globally, there were an estimated 770 million cases 
and over 6.94 million deaths caused by COVID-19 
[5]. In addition to its direct health impact, COVID-19 
caused, and is continuing to cause, multidimensional 
crises, including food security. Before the emergence of 
COVID-19 in 2019, over 820 million individuals were 
at risk of hunger daily [6], and 250 million individuals 
were estimated to experience acute hunger by the end of 
2020 [7]. The hunger and food insecurity experience then 
exposed individuals to further disease complications and 
shortened life expectancy [6].

COVID-19 overwhelmed the food security of many 
individuals and households in lower- and middle-income 
countries, such as Ethiopia [7, 8]. Due to interruptions 
in the food distribution channels, fresh food products 
became more expensive than long shelf-life food items 
during the pandemic [9]. Whilst food insecurity due to 
COVID-19 was noted to affect global society as a whole 
[10, 11], countries with low resource settings were 
impacted more severely than higher-income countries 
[7]. The pandemic impacted, and continued impacting, 
the food security of individuals both directly by compro-
mising the food production and supply systems, and indi-
rectly by impacting agricultural productivity and import 
activities. This has further affected individuals dealing 
with COVID-19 prevention related measures and restric-
tions, such as job losses, lockdowns, transport bans and 
movement restrictions [12, 13].

In Ethiopia, food insecurity increased by 11.7% due to 
the emergence of the pandemic [14]. For example, 32.5% 
(voluntary) and 7.6% (involuntary) of household mem-
bers lost their jobs and faced economic crises in Addis 
Ababa, the capital city of Ethiopia [15]. A study under-
taken by Tefera et  al. [16] found that urban residents 
were more food insecure due to COVID-19 than their 
rural counterparts in Ethiopia. Although food insecu-
rity is generally multifaceted in Ethiopia, due to factors 
including civil unrest, desert locusts and climate change, 
COVID-19 emergence has further exacerbated this exist-
ing food insecurity [17]. However, while it is known 
that food insecurity has increased, there was a dearth 
of research focused on food insecurity immediately pre-
pandemic, and it is therefore difficult to directly compare 

the impact of the pandemic on food security. While there 
has been research [14–17] conducted on the impact of 
COVID-19 on food insecurity of individuals and house-
holds in different parts of Ethiopia, these studies did not 
use any pre-pandemic emergence food security measures 
or data to comparatively examine the pre- and post-pan-
demic food security situation. The aim of this study was 
to evaluate the impact of COVID-19 on food security by 
retrospectively examining food security before COVID-
19 and then comparing outcomes after its emergence. 
It is predicted that this information will be useful for 
future planning, prioritizing, and allocating food security 
resources in order to prepare for the next pandemic.

Methods
Study area
So as to gain a diversity of responses, the research was 
undertaken across a range of regions in Ethiopia. This 
included a national metropolitan city, Addis Ababa, and 
three regional locations, Kombolcha, Debre Birhan, and 
Dessie. According to the Ethiopian Statistical Service 
[18], the population of the study sites are estimated to 
be 3,774,000 (Addis Ababa), 257,126 (Dessie), 125,654 
(Kombolcha), and 139,724 (Debre Birhan).

Recruitment and study design
Formal ethical clearance for this project was approved by 
the University of New England (UNE) Human Research 
Ethics Committee (HREC), with the Wollo University 
Institutional Research Ethics Review Committee in turn 
approving the ethics clearance granted by UNE HREC.

Participants were recruited from three markets in the 
10 main open-air markets of Addis Ababa (Piasa, Mer-
kato, and Shola) and one main open-air market of each 
regional city (Robit, Saturday and Thursday Markets). 
The markets were selected using a random sampling 
technique using a lottery method. The lottery method 
involved every possible option being given a numeri-
cal value on a bit of paper. All the folded bits of papers 
were then placed in an opaque container and participants 
were randomly determined based off their number being 
selected out of the container.

Shops from different categories of food items (live 
animals; animal products; cereals; vegetables and fruits; 
spices; and, packed and processed foods) within these 
markets were then randomly selected also using this 
same lottery method. This resulted in six shops (one 
shop from each food category) from the six open air mar-
kets (three open markets of the metropolitan city and 
one open market of each of the three regional cities), or 
thirty-six shops in total, being selected for sampling.

The survey commenced on 16 April 2023 and ended 
31 June 2023. Potential participants were approached 
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in the queue to the payment area of each selected shop. 
The recruitment strategy was to approach every tenth 
food buyer and ask them to participate. Those food buy-
ers who consented to participate and who were aged over 
18 years were surveyed. Institutional ethical approval was 
granted prior to commencement of the project. To ensure 
participants’ confidentiality and privacy, any personal 
identifiers like names were not requested. The objective 
of the research was provided to the participants on initial 
contact, and participants signed an informed consent let-
ter before the commencement of any data collection.

Two data collectors were assigned to work together; 
one was allocated to collect the data, and the other was 
responsible for maintaining the sequence of food buyers. 
Each individual survey took 20–30 min to be completed. 
Food sellers were also interviewed to identify COVID-
19 associated factors responsible for food security. The 
number of participants from metropolitan and regional 
cities was proportional.

The food security experiences of participants in the 
12  months before and after the emergence of COVID-
19 were assessed using a retrospective study design. 
The study was based on explanatory sequential design 
in which the food security crisis identified by quantita-
tive assessment was further clarified using qualitative 
investigation.

The Fisher’s formula, indicated below was used for the 
sample size calculation.

Where:

‘n’ is the minimum sample size for a statistically sig-
nificant survey
‘Z’ is normal deviant at the portion of 95% confidence 
interval = 1.96

n =

Z2PQ

d2
=

(1.96)2(0.5)(0.5)

(0.05)2
= 384

‘P’ is prevalence of food insecurity during and before 
COVID-19. Since no previous study had been con-
ducted on the current topic or in the selected study 
areas, the prevalence rate of 50% of food insecurity 
prevalence rate was used. Even if it looks high, a 50% 
prevalence rate was used as per the formula.
Q = 1-P
‘d’ is margin of error acceptable or measure of preci-
sion = 0.05

Furthermore, the Australian Bureau of Statistics (ABS) 
Sample Size Calculator [19] was used to confirm the cor-
rectness of our sample size calculation, and it showed 
385 minimum samples. Since the difference between the 
result of Fisher’s formula and ABS was negligible, it was 
confirmed that our sample size calculation was correct.

Data collection and management
The food security status of food buyers was assessed 
using the eight-item Food Insecurity Experience Scale 
(FIES) [20]. FIES measures the food insecurity status by 
assessing the food access dimension of food security. 
Using the FIES, participants were asked to recall their 
experiences 12  months before and after the emergence 
of COVID-19. The Gallup® World Poll (GWP) Amharic 
translation of FIES’s questions was used during data col-
lection. Each question of the FIES has dichotomous “yes/
no” answers (Table  1) and if the respondents either did 
not know the answer or did not wish to answer the ques-
tion, their response was marked as not applicable (N/A). 
In addition to seeking information on their pre-and post-
COVID-19 emergence food insecurity status, the demo-
graphic variables of participants (location; age; gender; 
educational status; marital status; living arrangement/
family size; and, types of work for income generation) 
were also sought.

The food sellers were interviewed using semi-struc-
tured open-ended interview checklists (see Additional 

Table 1  The 8-item food security experience scale (FIES) questions and their short forms

Common description for each question: During 12 months before and after the emergence of COVID-19, was there a 
time when, because of lack of money or other resources:

Short forms as 
per Cafiero et al. 
[21]

Q1: You were worried you would not have enough food to eat? WORRIED

Q2: You were unable to eat healthy and nutritious food? HEALTHY

Q3: You ate only a few kinds of foods? FEWFOODS

Q4: You had to skip a meal? SKIPPED

Q5: You ate less than you thought you should? ATELESS

Q6: Your household ran out of food? RANOUT

Q7: You were hungry but did not eat? HUNGRY​

Q8: You went without eating for a whole day? WHOLEDAY
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file 1), and their responses were recorded using a smart-
phone audio recorder. This mixed method approach was 
employed to provide additional nuance to the results 
attained through the quantitative study by using qualita-
tive investigation.

To facilitate participants in prioritizing the main factors 
contributing to food insecurity, the proportional piling 
technique using 100 seed beans was used. Proportional 
piling is a participatory approach widely used in a vari-
ous research fields, including epidemiological and infec-
tious disease assessment [22]. In the context of this study, 
proportional piling was used to investigate the relative 
contribution of COVID-19 related factors for the individ-
uals’ food insecurity. The food sellers were first asked to 
mention three most important COVID-19 related factors 
that contributed for the reduction of food security during 
the pandemic. The factors mentioned by the participants 
were written on A3 paper. The participants were given 
100 seed beans to share across the mentioned factors 
based on the participant’s perceived importance of each 
of the factors to the food security crisis; the most impor-
tant factor as perceived by the participant was allocated 
more beans and less important factors then allocated less 
beans.

Data analysis
IBM SPSS Version 28 statistical software was used to 
analyze the quantitative data (food buyers’ survey), while 
textual analysis was used to interpret the interview data 
arising from the food sellers’ interviews (including pho-
tos of the proportional piling).

Quantitative analysis
Descriptive statistical analysis using percentages, means, 
tables, and numbers were applied. Inferential statistics 
for the analysis of intervariable association and to ana-
lyze the effect of predictive (independent) variables on 
dependent variables was applied using ordinal logistic 
regression.

The parametric food insecurity estimation was applied 
using the respondents’ raw score and the percentage of 
each item for the “yes” answers. The raw score can be 
Zero—Food Secure (the respondent/s answers “no” for 
all questions) through to Eight—Severely Food Inse-
cure (the respondent/s answers “yes” for all questions). 
The raw score of respondents was considered an ordi-
nal measure of food insecurity. Based on the Household 
Food Insecurity Access Scale (HFIAS) [23], food insecu-
rity was categorized as food secure with ‘no’ answer for all 
FIES questions, mild food insecure with ‘yes’ answer for 
questions from 1 to 4 (WORRIED to SKIPPED), mod-
erate food insecure with ‘yes’ answer for the 5thquestion 
(ATELESS) and severe food insecure with ‘yes’ answer 

for the questions 6–8 (RANOUT to WHOLEDAY) as 
a threshold. The food insecurity prevalence of the tar-
get population was analyzed using the proportion of the 
respondents in food secure, mild food insecure, moder-
ate food insecure, and severe food insecure domains. The 
FIES guideline categorizes the food insecurity status of 
individuals into moderate and severe only using the 5th 
(ATELESS) and 8th (WHOLEDAY) items, respectively, 
and does not measure the food security status of all par-
ticipants [20]. As a result, HFIAS’s guideline was used to 
group the participants in more inclusive food security 
categories, with the remaining analysis performed based 
on the FIES recommendation.

The demographic variables and FIES items were con-
sidered independent variables (the cause variable that 
stands alone or is manipulated in the investigation), and 
the respondents’ food insecurity statuses were taken as 
dependent variables (the effect variable that was meas-
ured in the investigation). The effect of the independent 
variables on the ordinal dependent variable was analyzed 
using ordinal logistic regression using the Polytomous 
Universal Model (PLUM) procedure [24]. A p-value less 
than 0.05 with the 95% confidence interval was taken as 
being statistically significant. The difference between 
the food insecurity status pre- and post- the emer-
gence of COVID-19 was taken as food insecurity due to 
COVID-19.

Qualitative analysis
The factor prioritization process using proportional pil-
ing was captured using smart phone camera recorder. 
The audio and photo versions of the qualitative data was 
transcribed to a text version. Since the original data was 
in Amharic language, the transcribed text was translated 
to English for final analysis. Both transcribed and trans-
lated version of the qualitative data were independently 
checked and verified by a fluent speaker of both lan-
guages (Amharic and English).

The responses of each participant were reviewed dur-
ing the qualitative analysis of the data in the context of 
the findings of the quantitative analysis. COVID-19 fac-
tors that impacted the food security of individuals and 
mentioned by the food sellers were listed and prior-
itized based on the proportional piling result. The total 
number of factors was calculated as the total number of 
participants (food sellers) multiplied by three (number 
of mentioned factors per food seller). One factor can be 
mentioned multiple times by different respondents and 
the frequency of factors was expressed in numerical fig-
ures. The percentage of beans was calculated from the 
total number of beans allocated to all participants (num-
ber of food sellers times 100 beans). The factor with the 
highest percentage of beans was prioritized as the most 
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important factor for diminishing the food security of 
individuals during COVID-19.

Results
Food buyers’ food insecurity assessment
Of the 396 participants, 50% (198) were from a metro-
politan city (Addis Ababa) with the remainder evenly 
split (66) from the three nominated regional cities (Des-
sie, Kombolcha, and Debre Birhan), giving a final sample 
of both urban and regional individuals. Participants liv-
ing in Addis Ababa reported higher levels of food inse-
curity before the emergence of COVID-19, compared 
to individuals living in regional cities, with a statistically 
significant effect: Wald (X2) = 9.439, p-value = 0.002, 
and odds = 0.37 (CI = 0.2–0.7). Both the living arrange-
ment (family size) and type of work for income genera-
tion variables were significantly associated with the food 
security status of individuals, both before and after the 
emergence of COVID-19 (Table 2). Before the emergence 

of the pandemic, individuals aged 41–50 had positive 
(odds = 2.574) association with their food security status 
while individualists who were not formally educated had 
a negative (odds = 0.24) association with their food secu-
rity status (Table 2).

All eight items of food insecurity experience indicators 
showed increases post-COVID-19 emergence compared 
with pre-COVID-19 food insecurity situations. The 69.4% 
of individuals who were WORRIED about the shortage of 
food due to lack of money or other resources increased 
to 91.4% with a 22% increment during post-COVID-19 
emergence (Table 3). Higher number of individuals were 
eating less amount of food during COVID-19 than before 
the emergence of the pandemic due to the pandemic 
related food security crisis. The mean food insecurity 
score after the emergence of COVID-19 (5.32) was higher 
than the food insecurity score before the pandemic 
(3.75), which indicates an increase in post-pandemic 
food insecurity.

Table 2  The frequency of demographic variables and their effect on the food security status of individuals 12 months before and after 
the emergence of COVID-19 using ordinal logistic regression

Variables Categories Numbers 
(%) 
(n = 396)

Pre-COVID-19 emergence Post-COVID-19 emergence

Wald p value Odds (95% CL) Wald p value Odds (95% CL)

Location Addis Ababa 198(50) 9.439 0.002 0.37(0.2–0.7) 1.18 0.277 0.72(0.39–1.3)

Dessie 66(16.7) 0.097 0.756 1.13(0.52–2.45) 0.01 0.919 0.96 (046–1.99)

Kombolcha 66(16.7) 0.151 0.697 1.16(0.54–2.48) 0.03 0.866 0.94 (0.46–1.91)

Debre Birhan 66(16.7) - - - - -

Age 18–30 61(15.4) 2.857 0.091 1.93(0.7–4.14) 0.65 0.420 1.36 (0.64–2.87)

31–40 103(26) 3.686 0.055 1.92(2.45–3.72) 1.49 0.222 1.5 (0.78–2.89)

41–50 147(37.1) 9.652 0.002 2.574(2.48–4.67) 3.23 0.072 1.72 (0.95–3.12)

 > 50 85(21.5) - - - - - -

Gender Male 192(48.5) 1.692 0.193 1.37(0.852–2.206) 0.3 0.583 1.14 (0.71–1.83)

Female 204(51.5) - - - - - -

Education No formal education 56(14.1) 10.136 0.001 0.24(0.1–0.58) 0.1 0.753 0.86 (0.35–2.13)

Primary school 89(22.5) 0.057 0.810 0.92(0.46–1.82) 0.07 0.791 0.91 (0.45–1.85)

Secondary school 128(32.3) 0.433 0.510 1.23(0.66–2.25) 1.23 0.267 1.36 (0.79–2.36)

Higher Education 123(31.1) - - - - - -

Marital status Unmarried 117(29.5) 0.535 0.465 0.74(0.33–1.66) 1.84 0.175 0.61 (0.3–1.24)

Married 203(51.3) 2.337 0.126 0.64(0.36–1.13) 0.89 0.345 0.76 (0.43–1.35)

Divorced 76(19.2) - - - - - -

Living arrangement No dependent 133(33.6) 31.249 0.0001 11.53(4.89–27.16) 12.6 0.0001 4.06 (1.87–8.81)

Couple 59(14.9) 27.832 0.0001 8.96(3.96–20.23) 15.91 0.0001 4.77 (2.21–10.27)

Have one child 31(7.8) 17.451 0.0001 6.42(2.68–15.37) 5.44 0.02 0.28 (0.1-.82)

Have 2–4 children 40(10.1) 4.167 0.041 0.42(0.19–0.97) 0.66 0.417 0.7 (0.3–1.65)

Have 5 + children 133(33.6) - - - - - -

Work for income generation Government employee 62(15.7) 23.362 0.0001 0.13(0.06–0.3) 2.82 0.093 0.53 (0.25–1.11)

NGO employee 64(16.2) 14.598 0.0001 21.73(4.48–105.46) 19.31 0.0001 7.21 (2.99–17.41)

Casual labourer 61(15.4) 13.057 0.0001 0.25(0.12–0.53) 18.02 0.0001 0.19 (0.1-.41)

Daily labourer 151(38.1) 17.239 0.0001 0.2(0.1–0.43) 23.1 0.0001 0.16 (0.07-.33)

Business owner 58(14.6) - - - - - -
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The emergence of COVID-19 saw the overall food secu-
rity of individuals reduce to just 8.6%, a drop of 21.5% 
when compared with the pre-COVID-19 food security 
figure of 30.1% (see Fig. 1 below). This represents a dra-
matic increase in the food insecurity of individuals fol-
lowing the pandemic when compared to pre-pandemic. 
In addition to showing the change in overall food security 
scores, Fig.  1 also includes the more nuanced sub-cate-
gory measures of food insecurity: ‘mild food insecurity’; 
‘moderate food insecurity’; and ‘severe food insecu-
rity’. This data shows that there were increasing trends 
in the ‘moderate’ and ‘severe’ food insecurity categories 

following the emergence of COVID-19, but a decrease in 
food insecurity in the ‘mild’ category. However, as can be 
seen in the linearity of score increases shown in Fig. 1, it 
is believed that this apparent inconsistency is likely due 
to the proportion of individuals moving from lower inse-
curity categories into higher ones.

Food sellers’ view on food insecurity deriving factors
A total of twenty-two food sellers were interviewed to 
assist in identifying the primary factors contributing to 
the COVID-19 induced food security crisis. The inter-
viewees nominated twelve different factors that they 

Table 3  The responses of individuals for the food insecurity experience scale (FIES) items, ordinal logistic regression results, and the 
changes of food security statuses following COVID-19 emergence

Items/Questions Responses Pre-COVID-19 Post-COVID-19 Food insecurity 
increment following 
COVID-19 in %Number (%) 

(n = 396)
p value (odds) Number (%) 

(n = 396)
p value

WORRIED Yes 275(69.4) 0.0001 362(91.4) 0.181 22

No 121(30.6) 34(8.6)

HEALTHY Yes 275(69.4) - 325(82.1) 1.000 12.7

No 121(30.6) 71(17.9)

FEWFOODS Yes 249(62.9) 0.646 304(76.8) 1.000 13.9

No 147(37.1) 92(23.2)

SKIPPED Yes 176(44.4) 0.867 293(74) 1.000 29.6

No 220(55.6) 103(26)

ATELESS Yes 167(42.2) 0.0001 285(72.2) 0.187 30

No 229(57.8) 110(27.8)

RANOUT Yes 122(30.8) 1.000 184(46.5) 1.000 15.7

No 274(69.2) 212(53.5)

HUNGRY​ Yes 114(28.8) 1.000 180(45.5) 1.000 16.7

No 282(71.2) 216(54.5)

WHOLEDAY Yes 106(26.8) - 171(43.2) 0.185 16.4

No 290(73.2) 225(56.8)

Fig. 1  Food security status of individuals before and after the emergence of COVID-19 and its linearity following COVID-19 emergence
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believed impacted the food supply chain and resulted in 
a food security crisis during the COVID-19 pandemic. 
These factors come under two themes – Food insecurity: 
Beginning of COVID-19; and, Food insecurity during 
COVID-19.

Food insecurity: beginning of COVID‑19
Food sellers indicated that the food buying practices of 
their customers had changed at the beginning of COVID-
19 when compared to before COVID-19. The amount of 
food the food buyers demanded was higher than their 
daily need as compared with their pre-pandemic experi-
ence. The change was not restricted to the amount of food 
that the customers bought, but also the customers’ food 
preferences were distorted. Unlike the pre-COVID-19, 
“consumers were grabbing every food item for preserv-
ing enough amount of food for the duration of COVID-19 
restrictions” (food seller from Dessie city). “Food buyers 
had invested the money they had saved for several years 
on food and their overbuying practice resulted food price 
hike” (food seller from Kombolcha city). COVID-19 pre-
vention policies of the government led to fear amongst 
the people; “everybody was nervous and tried to buy food 
items over their daily plan” (food seller from Dessie city). 
However, it was not only the food buying practices that 
changed, with other basic day-to-day trends underpin-
ning the stable food supply chain being impacted: “The 
food buying behaviour and other day to day normal activ-
ities including social activities and transport systems were 
total changed as compared with the pre-pandemic situ-
ation” (food seller from Dessie city) and “some consum-
ers were focused on food items with longer shelf life and 
dry food items like grains, flours, and sugar” (food seller 
from Kombolcha city). In addition to the direct impact 
of COVID-19 pandemic, the measures and restrictions 
adopted for the prevention of the pandemic indirectly 
impacted the food supply chain. “Job losses due to closure 
of employing industries/institutions, transport bans for 
both food items and people, and total lockdown without 
considering what people can eat affected the food supply 
chain and food security of individuals” (food seller from 
Kombolcha city). Food sellers from Kombolcha, Addis 
Ababa, and Debre Birhan cities all also noted that the 
food security of people was additionally compromised by 
civil war, desert locust emergence and drought, but that 
it was prominently aggravated by COVID-19 emergence.

Food insecurity: beginning of COVID‑19 and during COVID‑19
The enforcement of COVID-19 related measures was 
loosened after few months of the pandemic’s commence-
ment. The fear of people was reducing, and people were 
returning to their normal day-to-day activities: “The dis-
turbed day to day activities was not retained for long, it 

gradually returned back to normal after 2–3  months 
of suffering” (food seller from Kombolcha city). “If the 
warnings and announcements from government authori-
ties, individuals, politicians, and spiritual institutions 
was continued like the beginning of the pandemic, people 
will be died from hunger, but luckily everybody gradually 
forgotten the pandemic” (food sellers from Dessie City). 
Food sellers in Addis Ababa, Debre Birhan, Kombolcha 
and Dessie cities all mentioned that when COVID-19 
prevention factors like transport bans, lockdowns, move-
ment, and social distance restrictions were reduced, food 
accessibility and availability started to return towards the 
situation before COVID-19 emergence.

Food security diminishing factors: identification 
and prioritization
Eleven of the twelve factors identified by the food sell-
ers through the proportion piling method were related 
to COVID-19, with the final factor being more general 
disasters (drought, war, locust). It is acknowledged that 
these factors are often interlinked and inter-dependent 
on each other, and that different factors with similar 
meanings were identified by  respondents (Table  4). Pri-
oritization of factors was done using proportional piling 
technique and indicated in Table 4.

As indicated in Table  4, about half (10 out of 22) of 
food sellers mentioned that ‘transport ban’ was the most 
crucial factor for the food security crisis during the 
COVID-19 pandemic (Table 4). “Transport is the way to 
reach to the food and the way to bring food to us. When 
transport is closed the food and consumers cannot meet 
each other” (food seller from Addis Ababa city). “It is 
not always true that consumers and food are in the same 
place” (food seller from Debre Birhan city). The transport 
closures due to movement restrictions, lockdowns and 
other COVID-19 prevention and control related restric-
tions interrupted the food supply chain. The transport 
ban created a physical barrier between consumers and 
food, and as such, the food insecurity due to food inac-
cessibility increased during COVID-19. Participants also 
mentioned non-COVID-19 related factors (man-made 
and natural disasters like war, drought and desert locust 
emergence) that impacted the food security of individu-
als during and before the emergence of COVID-19.

Discussion
The purpose of the present study was to assess the 
impact of COVID-19 on the food security of individuals 
in Ethiopia, and to identify and prioritize those factors 
that directly or indirectly contribute to the food security 
crisis. This study was targeted at investigating the pre- 
and post-COVID-19 emergence food security situations 
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of individuals using the accessibility dimension of food 
security.

Demographic characteristics and food insecurity 
during and pre‑COVID‑19 emergence
It was identified that, before the emergence of COVID-
19, the location of individuals had a statistically signifi-
cant effect on the food security of individuals. People 
living in the metropolitan city were more food insecure as 
compared with those residing in the regional areas. Since 
regional locations are closer to the food production sites 
(rural areas) than the metropolitan cities, a possible rea-
son for this difference may be due to the accessibility of 
food items in the immediate surrounding environment. 
Comparable to the current finding, previous research 
findings [25–28] reported that food insecurity of indi-
viduals increased in urban residents, net food buyers, and 
remote area residents. However, even if food insecurity 
was increased regardless of the participants’ residential 
city (metropolitan or regional), there was no significant 
association between the location of participants and their 
post-COVID-19 emergence food security status. This is 
comparable to the finding of Amare et al. [29] that there 
was no food insecurity differences among urban and 
rural residents during the COVID-19 pandemic.

In the present study, individuals aged from 41 to 
50  years were statistically more food secure than older 
persons (> 50 years). However, it is important to note that 
this finding was only before the emergence of COVID-
19. A study conducted in India [30] also found that 
older persons were more food insecure than adults and 
younger people due to limited financial income. Another 
study undertaken in Ethiopia [31] found that the age of 

individuals had a statistically significant effect on food 
security status. Yet, in the current study, post-COVID-19 
emergence food security of individuals revealed no sta-
tistically significant association between the participants’ 
age and their food security status. This may be due to no 
significant variance in individuals’ food security regard-
less of their age. There was a probability of a significant 
association between age and food security during the 
pandemic, but this has been missed due to inadequate 
statistical power.

Individuals with no formal education were statistically 
more food insecure as compared with the individuals 
with higher educational levels, but again this was only 
before the emergence of COVID-19. It is hypothesized 
that this may be due to differences in financial income 
among educated and non-educated individuals. In the 
Ethiopian context, educated individuals have higher 
financial income than individuals with no formal educa-
tion. Like the present finding, the studies conducted in 
Iran [32] and Ethiopia [31] reported that the education of 
individuals had a statistically significant effect on the food 
security status among individuals. The post-COVID-19 
food security assessment in the present study indicated 
that there was no significant association between the 
individual’s educational status and their food security.

Comparing individuals with more than five family 
members against the dummy variables of living arrange-
ment/family size (no dependent, couple, one child, and 
2–4 children) were significantly associated with their 
food security status, both before and after COVID-19. 
Since the food demand for large family sizes is higher 
than the households with a small number of family mem-
bers, it is not surprising that the food security crisis 

Table 4  Prioritization of deriving factors using proportional piling technique

List of factors Frequency of factors 
mentioned by food sellers 
(n = 66)

Number of beans allocated 
for the factor (n = 2,200)

Percentage of beans based on 
proportional piling (n = 2,200)

Priority

Transport bans 10 336 15.27 1st

Food price increment 6 252 11.45 2nd

Lockdown measures 7 240 10.91 3rd

Job loss 7 240 10.91 3rd

Market ban 6 234 10.64 4th

Social distance restrictions 9 212 9.64 5th

Natural and manmade disasters 
like drought, war, and desert locust

6 192 8.73 6th

Over fearing of the pandemic 5 128 5.83 7th

Movement restrictions 4 116 5.27 8th

Over buying 2 92 4.18 9th

Food inaccessibility 2 82 3.73 10th

Lack of cash due to bank closure 2 76 3.45 11th
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increases as the family size increases [31]. Comparable 
to the current finding, a study conducted in Addis Ababa 
[33] reported that individuals with more than four fam-
ily members were severely food insecure as compared 
with smaller family sizes. All the dummy variables of 
the variable “work for income generation” (government 
employee, NGO employee, casual labourer, and daily 
labourer) had statistically significant effects on the food 
security of individuals with a reference to the dummy 
variable of ‘private business owners,’ both before and 
after COVID-19, respectively. All types of work other 
than NGO employees had a negative correlation with 
the food security status of individuals. This indicates that 
the NGO employees were more food secure than par-
ticipants in other types of work. Similar to the current 
study, Dersoet al. [33] confirmed that individuals’ work 
for income generation was significantly associated with 
food security status. In addition, the studies conducted 
in Iran [32], four low-income African countries (Ethiopia, 
Malawi, Nigeria, and Uganda) [28], and India [34] indi-
cated that the work of individuals for income generation 
had a strong association with their food security status.

Food insecurity prevalence pre‑ and post‑COVID‑19 
emergence
The food insecurity prevalence of individuals increased in 
all eight items of food insecurity indicators (Table 3). As 
an example, before the emergence of COVID-19 30.6% 
of individuals were not WORRIED about the shortage of 
food due to lack of money or other resources. This means 
that 30.6% of individuals were food-secure before the 
emergence of COVID-19, but this percentage declined to 
8.6% during the pandemic. Comparably, the studies con-
ducted in Chile [35], Bangladesh [36], Kenya [9], Uganda 
[9], Lebanon [37], and the USA [10, 38], confirmed that 
the food insecurity of individuals was increased by 19%, 
30.9%, 38%, 44%, 12%, 15.7%, and 8.4%, respectively 
due the emergence of COVID-19. Research conducted 
in India [34] indicated that food insecurity increased 
by 59%, from 21% before the emergence of COVID-19 
to 80% post-COVID-19, significantly higher than the 
current finding. However, other studies showed lower 
findings in the current study, such as one that found 
food security was reduced in the USA by 3.34% due to 
COVID-19 [39]. It is believed that this variation might be 
due to differences in socio-demographic factors (popula-
tion density, geographic location, and religious attitude), 
government assistance (safety net programs), differences 
in enforcement of COVID-19 preventive measures, and 
demand and supply chains of food items in different 
study sites.

The remaining seven indicators also showed that the 
respondents’ ‘yes’ answers (food insecurity percentages) 

increased post-COVID-19 compared with pre-
COVID-19. The number of individuals who did not 
get healthy food, ate fewer amount of foods than usual, 
skipped their normal meal time, ate less food, ran out of 
food to eat, were hungry due to lack of food, and could 
not eat food for the whole day due to lack of money 
or other resources increased after the emergence of 
COVID-19 as compared with the food insecurity situa-
tions before the emergence of COVID-19. This indicates 
that individuals were concerned, and experienced lower 
quality and quantity of food that could be attributed to 
measures taken to reduce the transmission of COVID-19 
and the consequences of the pandemic such as food mar-
ket closer, job losses, food value chain interruption, and 
complete lockdowns [25, 26, 28, 29].

The moderate (15.9%) and severe (27.3%) food inse-
curity status of individuals, before COVID-19 were 
increased to 29% and 43.2% post-pandemic, respec-
tively. This means that the food insecurity of individu-
als increased by 13.1% (moderate), and 15.9% (severe) 
because of COVID-19. A study conducted in Iran [40] 
showed that the food insecurity of individuals increased 
by 53.87% (moderate) and 33.3% (severe), higher than the 
current findings, while research conducted in Indonesia 
[41] reported an increase of 14.96% in food insecurity 
was observed due to COVID-19 emergence. Contrary 
to the moderate and severe food insecurity increments, 
the number of individuals with mild food insecurity 
was reduced from 26.8% (pre-COVID-19 emergence) 
to 19.2% (post-COVID-19 emergence). This means that 
7.6% of individuals were shifted to moderate and severe 
food insecurity levels following COVID-19 occurrence. 
The emergence of COVID-19 has impacted individuals 
regardless of their location, age, gender, educational lev-
els, and marital status, and the food insecurity levels have 
linearly shifted (Fig. 1).

Impetuses for the food security crisis during COVID‑19
The qualitative data identified the factors that increased 
the food buyers’ food insecurity after the emergence of 
COVID-19. Many food sellers mentioned that ‘transport 
bans’ were the main cause of food insecurity. Similarly, 
Kakaei et  al. [42] confirmed that COVID-19 prevention 
measures, such as national and international transport 
restrictions and lockdown measures, severely impacted 
the food security of individuals and households. As 
mentioned by participants in the current study, the food 
transport system from the production and processing 
areas to the consumer was obstructed due to measures 
taken for the prevention of COVID-19.

The food sellers considered that consumers were 
focused on buying food items with long shelf life, which 
is contrary to the study conducted in Brazil [43] that 
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showed consumers were instead seeking easily perishable 
foods like animal products, vegetables, and bakery prod-
ucts during the lockdown periods. This variance might 
be due to differences in weather conditions, food storage 
mechanism, eating cultures, food preferences, and food 
technologies and accessibility of certain foods in different 
regions.

Among twelve factors mentioned by food sellers, eleven 
were COVID-19 induced with only one non-COVID-19 
related. This means the food security in the study areas 
is not only due to COVID-19, but also due to disasters 
that directly and indirectly impacted the availability, 
accessibility, usability, and stability of food. Consider-
ing COVID-19 impacted the global community, the fac-
tors mentioned by food sellers are not likely not unique 
to Ethiopia, with other studies having similar findings 
[13, 25, 26, 28, 29, 44–46]. As corroborated by Zhang 
et  al. [17], the pre-existing factors like drought, famine, 
and war, together with COVID-19, significantly impacted 
food security. Likewise, a study conducted in the Philip-
pines [47] indicated that even if non-COVID-19 related 
factors played a role, the COVID-19 prevention restric-
tions like lockdowns, transport restrictions, inadequate 
coverage of safety net programs and economic crisis due 
to job losses caused the country’s highest hunger rate in 
history.

Limitation of the study
The study excluded participants who were not food buy-
ers and sellers during data collection. As a result, it may 
have not included individuals who were critically food 
insecure, or, alternatively, who were food secured. Since 
the data depended on previous food insecurity experi-
ences of food buyers and the food value chain memory of 
food sellers, the study could be exposed to recall biases. 
The findings were also gathered from four locations in 
one area of Ethiopia, and samples in other areas may see 
different results. This study is based on the FIES ques-
tions which uses the food access dimension only. As a 
result, the study cannot be able to assess the impact of 
COVID-19 on the remaining three dimensions (food 
availability, stability, and usability). Since food security 
is a complex concept that is interlinked with a variety of 
biological, socio-economic, and political factors, it is not 
easy to identify the real impact of the pandemic on indi-
viduals’ food security.

Conclusion
This study assessed individuals’ food security crisis due to 
the emergence of COVID-19 in Ethiopia and the associ-
ated factors that caused this crisis. As compared with the 
pre-pandemic situation, the food security of individuals 

declined, and COVID-19 prevention factors and other 
non-pandemic related disasters contributed to food inse-
curity post-pandemic. The increased food insecurity was 
associated with the direct and indirect impact of COVID-
19 on one or more of the food security dimensions (food 
availability, accessibility, usability, and stability/sustaina-
bility). Measures (lockdown, movement restriction, mar-
keting channel interruption, job loss, economic crises, 
and obstructions in agricultural products and productiv-
ity) taken for the prevention and control of COVID-19 
and disasters like drought and desert locust emergence 
has negatively affected the food value chain. The food 
security crisis due to COVID-19 can provide some guid-
ance to policymakers, health and food regulators, food 
suppliers, researchers, and political and government 
actors to prioritize future disease prevention measures, 
which is crucial for early preparedness of the inevitable 
future pandemic/s. In developing countries, which do 
not have stable safety net programs, the experience of 
food security might be more catastrophic than the direct 
health impact of COVID-19. As a result, learning from 
COVID-19 and being ready for the future pandemics, 
forming impact reduction task forces, establishing dis-
ease prevention strategies that will not compromise food 
security, and versatile further study on reducing current 
and future pandemic impacts are recommended.
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