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Abstract 

Background The COVID-19 pandemic was associated with widespread social disruptions, as governments imple-
mented lockdowns to quell disease spread. To advance knowledge of consequences for households in resource-
limited countries, we examine food insecurity during the pandemic period.

Methods We conducted a cross-sectional study and used logistic regression to examine factors associated with food 
insecurity. Data were collected between August and September of 2021 through a Health and Demographic Surveil-
lance System (HDSS) using a survey instrument focused on knowledge regarding the spread of COVID-19; food avail-
ability; COVID-19 related shocks/coping; under-five child healthcare services; and healthcare services for pregnant 
women. The study is set in two communities in Eastern Ethiopia, one rural (Kersa) and one urban (Harar), and included 
a random sample of 880 households.

Results Roughly 16% of households reported not having enough food to eat during the pandemic, an increase 
of 6% since before the pandemic. After adjusting for other variables, households were more likely to report food inse-
curity if they were living in an urban area, were a larger household, had a family member lose employment, reported 
an increase in food prices, or were food insecure before the pandemic. Households were less likely to report food 
insecurity if they were wealthier or had higher household income.

Conclusions After taking individual and household level sociodemographic characteristics into consideration, 
households in urban areas were at higher risk for food insecurity. These findings suggest a need for expanding food 
assistance programs to more urban areas to help mitigate the impact of lockdowns on more vulnerable households.
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Background
COVID-19 was associated with one of the largest dis-
ruptions to life in the  21st century. Beyond immediate 
health effects [1], the pandemic also had social and eco-
nomic implications as government-enforced lockdowns 
were implemented with the goal of mitigating the pace 
and severity of the disease [2]. To comply with these 
lockdowns, many businesses had to close in-person 
offices or shops; for some, this meant closing perma-
nently. Healthcare providers also had to restrict in-per-
son access to patients and/or decrease their services. 
These lockdowns are also thought to have affected the 
health of children by limiting families’ ability to access 
food—especially in isolated regions of resource-lim-
ited countries [3–13]. Information on the extent to 
which households living in non-western countries have 
experienced resource restrictions and other hardships 
remains limited due to incomplete or nonexistent pop-
ulation health surveillance [14]. We utilized data from 
an existing Health and Demographic Surveillance Sys-
tem (HDSS) with catchment areas situated in an urban 
area of the Harari People’s National Regional State 
and a rural area within the district of Kersa in Eastern 
Ethiopia. We employed a social vulnerabilities frame-
work [15, 16] that considered both social inequalities 
and place inequalities as components of vulnerability to 
analyze food insecurity in the context of the pandemic.

Food security is the condition in which “all people, 
at all times, have physical, social, and economic access 
to sufficient, safe, and nutritious food that meets their 
dietary needs and food preferences for an active and 
healthy life” [17]. It has been described across four 
dimensions: food availability, food accessibility, food 
utilization and food stability [6]. It is anticipated that 
households around the world, especially in resource-
limited countries, have experienced increases in food 
insecurity due to the social and economic repercus-
sions of COVID-19 [3–13]. Pathways through which 
lockdowns may exacerbate food insecurities include 
movement restrictions, food supply chain disruptions, 
disruptions to informal markets, food price increases, 
reductions in individual or household income due to 
job loss or business closure, and loss of access to gov-
ernment food programs [7]. Although mortality directly 
related to COVID-19 is lower among children and 
pregnant women compared to older adults, reductions 
in access to basic nutrition, coupled with disruptions in 
access to preventative maternal and child healthcare, 
may increase mortality and morbidity among young 
children and pregnant women [4, 18–22]. Particular 
concern has been raised regarding health consequences 
of pandemic-related lockdowns in sub-Saharan Africa 
[8].

COVID‑19 lockdowns in Sub‑Saharan Africa and Ethiopia
In sub-Saharan Africa, national governments have taken 
substantial efforts to quell the spread of COVID-19 [2, 
23]. Implementation of physical distancing, sanitary 
measures, and encouragement of personal responsibility 
have been used to help slow the spread of disease. In par-
ticular, communities have been tasked with monitoring 
self-isolation measures, physical distancing, and quaran-
tining. A notable challenge that many sub-Saharan Africa 
countries have likely faced during pandemic-related 
lockdowns is food insecurity [3–9]. Many countries in 
Sub-Saharan Africa rely on food imports, particularly 
in urban areas; lockdowns and related border closures 
may compromise these food supply chains, leading to 
food shortages and price increases [8]. Coupled with on-
going climate change, pests, and emerging crop diseases, 
it is anticipated that there will be many who are indi-
rectly hurt by the pandemic in addition to those directly 
affected by COVID-19. This is likely the case Ethiopia, 
where the government responded with stringent meas-
ures to mitigate the pace and severity of COVID-19 [24].

Mitigation efforts in Ethiopia included establish-
ing lockdowns, enforcing social distancing, and placing 
emphasis on hygiene protocols; these efforts were ini-
tially adopted on March  16th of 2020, tightened on March 
 20th, and a 5-month state of emergency was declared 
on April  10th [24]. Yet, social and economic disparities 
across different sociodemographic groups and geospatial 
inequalities may have resulted in uneven implementation 
of these efforts [11]. Populations in urban centers may 
have been better equipped to receive information about 
these directives compared to rural populations that face 
communication barriers [25]. Rural populations likely 
confronted challenges with implementing some meas-
ures due to limited access to handwashing facilities or 
lack spare rooms in their dwellings for social distancing 
or quarantine; however lower population density may 
have aided in social distancing between households [25]. 
Social and economic disparities may also have resulted in 
differential vulnerability to adverse consequences of miti-
gation efforts.

Vulnerability to food insecurity in Ethiopia
Vulnerability, broadly defined, is the cumulative effect 
of cultural, economic, institutional, political, and social 
processes that modify socioeconomic differences in 
the experience of and recovery from hazards [15, 26]. 
In the context of disasters, it is often not the hazard 
itself that creates the disaster; rather, the disaster is the 
impact on individual and community coping patterns 
and the inputs and outputs of social systems [27–29]. 
Social vulnerability is partially the result of social 
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disparities that shape or influence the susceptibility of 
different groups to hazards while also controlling their 
capacity to respond [15, 16]. Factors often associated 
with vulnerability include demographic characteristics 
such as age, ethnicity, race, and sex; socioeconomic 
status (e.g., income, wealth, employment, and/or edu-
cation); household composition (e.g., presence of chil-
dren or elderly); and housing and transportation [30]. 
However, social vulnerability also involves place dis-
parities stemming from characteristics of communities 
and the built environment that contribute to the vul-
nerability of place. For example, differential availability 
of scarce resources between urban and rural areas may 
exacerbate social vulnerabilities to hazards [16, 31, 32]. 
To understand the broader consequences of the pan-
demic, it is important to consider economic, political, 
and social markers of vulnerability at both the individ-
ual and community level [23].

In Ethiopia, food insecurity was prevalent prior 
to the onset of the pandemic with those already bur-
dened by poverty at greater risk for experiencing food 
insecurity; e.g., a study in 2019 found that 13.9% of 
households in Kersa were food insecure at the time of 
the survey [33]. It is anticipated that COVID-19 has 
exacerbated this vulnerability [7, 11, 33]. Households 
hit with an economic shock such as a job loss or loss 
of income during the pandemic are likely at high risk 
for experiencing food insecurity, as they must reduce 
expenditures to adapt to the economic shock [9, 34]. 
Disadvantaged groups such as women and children, 
people working in the informal sector or unemployed, 
those with limited financial resources, those with med-
ical conditions, and those relying on emergency food 
aid are also at high risk [23, 35]. Rural populations in 
Ethiopia are at elevated risk for food insecurity as cli-
mate change, severe drought, conflict, and environ-
mental degradation have culminated in societal shocks 
affecting livelihoods, particularly for farmers [16, 36, 
37]. However, understanding geospatial differences 
in vulnerability is complicated because international 
and national food programs were established to pro-
vide food aid to needy populations, especially in rural 
areas, prior to the onset of the pandemic [38]. Given 
their strong emphasis on addressing food insecurity in 
rural areas, these programs may not reach food inse-
cure households living in urban areas [38, 39]. Differ-
ential vulnerability requires targeted, context specific 
interventions to address ancillary consequences of the 
pandemic such as increases in food insecurity [40]. 
To help inform such interventions and increase their 
precision and efficacy, we analyze demographic, eco-
nomic, and social factors associated with food insecu-
rity during the pandemic.

Methods
Study setting
The setting for this study is a predominantly rural area in 
the district of Kersa and an urban area in the Harari Peo-
ple’s National Regional State in Eastern Ethiopia [41, 42]. 
The rural area consists of 24 kebeles (a neighborhood or 
ward representing the lowest level of local government) 
and covers 353  km2 with a population of 135,754 in 
25,653 households. The urban area consists of 12 kebeles, 
a population of 55,773 in 14,768 households, across 25.4 
 km2 [42]. The population has been followed through a 
Health and Demographic Surveillance System since 2012, 
with demographic and health-related information regu-
larly collected (see Fig. 1).

Study design
This study is part of a broader investigation within the 
Child Health and Mortality Prevention Surveillance 
(CHAMPS) network to understand the implications 
of COVID-19 lockdowns for child health and mortal-
ity [34, 43–45]. We developed and administered a short 
quantitative instrument designed to understand how 
the pandemic and related lockdowns may have affected 
livelihood, food availability, and healthcare. Households 
were selected using simple random sampling—all 81,426 
households residing within the geographic area of the 
two HDSS catchments were eligible for inclusion in the 
sampling process. The sample size was set to 440 each 
from the rural (Kersa) and urban (Harar) catchment areas 
(total sample size of 880 households). The sample size 
was specified to detect prevalence of changes in accessing 
care. A priori specifications were 50% of the population 
experiencing changes, 95% CI, precision of 0.05 and non-
response adjustment of 10%.

The data collection instrument was organized into five 
sections: knowledge regarding the spread of COVID-
19; food availability; COVID-19 related shocks/coping; 
under-five child healthcare services; and healthcare ser-
vices for pregnant women (see Supplementary Meth-
ods) [46]. Questions in the survey instrument related to 
hardships associated with the pandemic period asked 
respondents to consider whether they had experienced 
hardships since March of 2020. Data were collected 
by HDSS enumerators in August and September 2021 
through tablet-based in-person interviews with heads of 
households or their spouse. Households’ responses were 
linked with their data from the most recent HDSS round, 
which had occurred in 2021, to incorporate informa-
tion on age, sex, occupation, and education of the head 
of household; the number of children under 5  years of 
age and the number of elderly adults (over 60  years) in 
the household; and household assets and residence con-
struction materials. All data were collected digitally using 
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tablets that were programmed with the corresponding 
survey instruments.

Data quality assurance and cleaning followed standard 
operating procedures for the HDSS [41, 47]. Inconsistent 
or missing data were flagged for data collectors to cor-
rect. Field supervisors and the field coordinator selected 
a random sample of questionnaires for re-visits to verify 
the recorded information. Implementation of the module 
was approved by the Institutional Health Research Ethics 
Review Committee (IHRERC); approval reference num-
ber Ref.No.IHRERC/127/2021.

Measures
The variable of interest is food insecurity, indicating that a 
household reported not having enough food to eat at any 
point since March 2020 based on responses to the ques-
tion: “Since the beginning of the COVID lockdown, has it 
happened that your household did not have enough food 

to eat?” The variable is coded as 0 = no, 1 = yes. Addi-
tional variables identified the reasons that a household 
was unable to get enough food, with respondents able to 
report multiple reasons: couldn’t afford to buy more food; 
couldn’t go out to buy food, afraid to go out to buy food; 
couldn’t get groceries or meals delivered; and stores did 
not have the food I wanted.

Right-hand side variables were information on the 
head of household and characteristics of the household 
and its homestead. Head of household variables were age 
(coded as 1 = less than 40 years, 2 = 41 to 44 years, 3 = 45 
to 60 years, and 4 = sixty years and above); sex (coded as 
male = 0 and female = 1); ethnicity (coded as Amhara = 1 
(reference) and other = 2, which included Oromo, Somali, 
Gurage, Harari and Tigray); education (coded as no for-
mal education = 0 (reference), any level of education = 1); 
occupation (coded as 1 = farmer (reference), 2 = stu-
dent, 3 = professional, 4 = sales, 5 = housewife, 6 = daily 

Fig. 1 The Harar and Kersa Health and Demographic Surveillance Systems (HDSS) within East Hararghe, Oromia, Ethiopia. The smaller map panels 
on the right identify the location of the HDSS catchment areas within the East Haraghe Zone of the Oromia region in Ethiopia. The HDSS catchment 
in Haramaya (depicted in green) was in development during the data collection period, so households from this catchment were not included 
in this study
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laborer, 7 = other employment, 8 = unemployed/retired). 
Household variables were urbanicity (coded as urban 
(Harar) = 1 and rural (Kersa) = 0); household size (coded 
as 1 = 1–2 individuals (reference), 2 = 3–4 individuals, 
3 = 5–6 individuals, 4 = 7–8 individuals, 5 = 9 + individu-
als); children under 5 (coded as 0 = no, 1 = yes); adults 
over age 60 (coded as 0 = no, 1 = yes); monthly income 
(coded into quartiles as 1 = 0–1,200 Birr Ethiopia Birr 
(reference), 2 = 1,201–2,000 Birr, 3 = 2,001–3,000 Birr, 
4 = 3,001–4,600 Birr, and 5 = 4,600 + ; based on exchange 
rates at the time of the survey, this was roughly equiva-
lent to 1 = Less than 33 USD (reference), 2 = 33 to 55 
USD, 3 = 55 to 83 USD, 4 = 83 to 127 USD, and 5 = More 
than 127 USD.); wealth index based on a list of household 
assets (coded as an 1 = poorest (reference), 2 = poorer, 
3 = middle, 4 = richer, 5 = richest)1; job loss by any house-
hold member since March of 2020 (coded as 0 = no, 
1 = yes); food price increase noticed by the household 
after March of 2020 (coded as 0 = no, 1 = yes); and pre-
COVID food insecurity (coded as 0 = no, 1 = yes).2

Analytic strategy
Data cleaning and analyses were performed using R ver-
sion 4.2.0 [48]. Education and occupation related data 
were missing for nine household heads and observations 
for these households were removed from analyses that 
included these variables. Data on pre-pandemic food 
insecurity was missing for one household. There were no 
other missing values for the variables used.

Descriptive statistics were generated to assess the 
prevalence of food insecurity and other hardships and 
sociodemographic characteristics. Pearson’s Chi-square 
tests were used for preliminary evaluation of associations 
between household characteristics and food insecurity. 
Unadjusted logistic regression models were used to ana-
lyze associations with food insecurity (results available 
upon request). Adjusted logistic regression was then used 
to control for other characteristics.

Several pathway-specific models were examined prior 
to fitting the final model and are available upon request. 
The variables described above were selected for inclusion 
in the final adjusted logistic regression because there was 
theoretical justification for association with food insecu-
rity. We assessed model fit with comparison of Akaike 
Information Criterion and Bayesian Information Crite-
rion scores—both scores were the smallest for the fully 
adjusted model, indicating that this model had superior 

fit compared to simpler or pathway-specific models. 
Results are reported as Adjusted Odds Ratios (AOR) 
with 95% confidence intervals (95% CI) and visualized 
with forest plots [49, 50]. Given anticipated differences 
in demographic, economic, and social characteristics 
between households living in urban vs. rural areas, effect 
modification was evaluated using interaction terms; how-
ever, the results of these analyses were not statistically 
significant, so they were not retained. Finally, a second-
ary analysis was conducted wherein only those respond-
ents who reported that their household had no difficulty 
obtaining sufficient food prior to March of 2020 were 
included. This analysis examined factors associated with 
the change from food secure prior to COVID-19 to food 
insecure during the pandemic. For this analysis, some 
variables from the primary analysis such as ethnicity 
could not be included due to lack of variation; other vari-
ables required recoding to due to sample size limitations.

Results
A majority of households (63.3%) were headed by a male 
household member (Table 1). Average age of the house-
hold head was 43 years with a standard deviation of 15. 
Oromo and Amhara were the most common ethnicities, 
with 551 (62.6%) household heads identifying as Oromo 
and 222 (25.2%) as Amhara. A majority (57.9%) of house-
hold heads had obtained at least some education; their 
most common occupations were farmer (36.4%) and pro-
fessional (18.3%). The majority of households resided in 
urban areas (62.8%). The median number of household 
members was 5 with a standard deviation of 2.4. Roughly 
a third of households reported having at least one child 
under the age of 5. About a quarter of households had at 
least one adult family member over the age of 60. About 
10% of households reported that they were unable to 
obtain sufficient food prior to the onset of the pandemic 
(roughly 12.5% of households in Kersa and 7.3% of house-
holds in Harar); a majority of these households (94%) 
continued to report food insecurity during the pandemic.

Since the onset of the pandemic, 15.7% of households 
reported not having enough food to eat (about 18.0% of 
households in Kersa and 14.1% of households in Harar), 
an increase of 5.8% from pre-pandemic levels; 59.5% of 
households reported an increase in food prices; and 
55.5% of households reported having at least one fam-
ily member lose a job during this period. Of the reasons 
reported by respondents for their household not being 
able to obtain sufficient food, roughly 88% reported that 
they couldn’t afford to buy more food, approximately 41% 
reported that they couldn’t get out to buy food, 23% of 
respondents reported fearing to go out and buy food, 20% 
of respondents reported that they couldn’t have groceries 

1 For information on the principal components analysis used to compute 
the index, see Supplemental Methods and Figs. S1-S2.
2 Based on responses to the question: “Before mid-March 2020, did it ever 
happen that your household did not have enough food to eat?” from the 
CHAMPS Ethiopia Lockdown Module.
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Table 1 Descriptive statistics and Chi-square values for HDSS households

Total
n = 880

% Household Food Insecurity χ2 P‑value

No % Yes %

n = 742 84% n = 138 16%

Head of Household Characteristics
 Age

  < 40 218 25% 190 26% 28 20% 3.5 0.324

  41–50 265 30% 224 30% 41 29%

  51–60 179 20% 149 20% 30 21%

  60+ 218 25% 176 24% 42 30%

 Sex

  Female 303 34% 257 35% 46 33% 0.2 0.622

  Male 577 66% 482 65% 95 67%

 Ethnicity

  Amhara 222 25% 210 28% 12 9% 23.8 < 0.001

  Other 658 75% 529 72% 129 91%

 Education

  No Formal Education 361 41% 278 38% 83 59% 21.9 < 0.001

  Some Level of Education 510 58% 453 62% 57 40%

 Occupation

  Farmer 320 36% 250 34% 70 50% 25.7 < 0.001

  Student 59 7% 55 7% 4 3%

  Professional 161 18% 152 21% 9 6%

  Sales 75 9% 63 9% 12 9%

  Housewife 81 9% 67 9% 14 10%

  Day Laborer 67 8% 54 7% 13 9%

  Other work 21 2% 18 2% 3 2%

  Unemployed/Retired 87 10% 72 10% 15 11%

Household Level Characteristics
 Urbanicity

  Kersa (Rural) 440 50.0% 361 48.8% 79 56.0% 2.4 0.118

  Harar (Urban) 440 50.0% 378 51.2% 62 44.0%

 Household Size

  1–2 146 16.6% 127 17.2% 19 13.5% 9.5 0.050

  3–4 257 29.2% 219 29.6% 38 27.0%

  5–6 247 28.1% 215 29.1% 32 22.7%

  7–8 171 19.4% 138 18.7% 33 23.4%

  9+ 59 6.7% 43 5.8% 16 11.3%

 Children Under Age 5

  No 578 65.7% 496 67.1% 82 58.2% 4.2 0.040

  Yes 302 34.3% 243 32.9% 59 41.8%

 Adults Over Age 60

  No 644 73.2% 552 74.7% 92 65.2% 5.4 0.020

  Yes 236 26.8% 187 25.3% 49 34.8%

 Income (Birr)

  4,600+ 174 19.8% 164 22.2% 10 7.1% 25.6 < 0.001

  3,001–4,600 134 15.2% 119 16.1% 15 10.6%

  2,001–3,000 168 19.1% 139 18.8% 29 20.6%

  1,201–2,000 210 23.9% 166 22.5% 44 31.2%

  0–1,200 193 21.9% 150 20.3% 43 30.5%
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delivered, and 17% of respondents reported that stores 
didn’t have the food they wanted.

After adjusting for other characteristics (see Fig.  2), 
households were more likely to report food insecurity if 
the household head identified as an ethnic group other 
than the Amhara (AOR = 3.28, 95% CI [1.08, 12.05]) 
or if their residence was located in an urban compared 
to a rural area (AOR = 2.62, 95% CI [1.10, 6.46]). Com-
pared to households with 1 to 2 household members, 
larger households were more likely to have reported food 
insecurity; for example, for households with 7–8 mem-
bers, the adjusted odds of reporting food insecurity were 
5.42 times higher (95% CI [1.32, 23.35]). Compared to 
households with less than 1,200 Birr of monthly income, 
households with higher income were less likely to report 
food insecurity; for example, AOR = 0.18 (95% CI [0.05, 
0.57]) for households with more than 4,600 Birr per 
month. Households in the wealthiest quintile were less 
likely to report food insecurity compared to the poorest 
households, AOR = 0.18, 95% CI [0.05, 0.57]). House-
holds that observed increases in food prices were more 
likely to experience food insecurity (AOR = 2.20, 95% CI 
[1.11, 4.53]). Finally, after adjusting for other character-
istics, households that reported food insecurity prior to 
the pandemic were more likely to report food insecurity 
during the pandemic (AOR = 423.03, 95% CI [139.44, 

1685.07]). Interaction terms for evaluating effect modifi-
cation between urban vs. rural residence and other char-
acteristics were only statistically significant for job loss 
during the pandemic—urban households that had had 
a job loss were most likely to report insufficient food. 
All other associations were similar for urban and rural 
households.

In the secondary analysis that examined only those 
households that had indicated that they were food secure 
prior to the onset of the pandemic (see Fig.  3), larger 
households were more likely to have reported food inse-
curity; for example, for households with 7–8 members, 
the adjusted odds of reporting food insecurity were 5.03 
times higher (95% CI [1.47, 20.96]). Compared to house-
holds with less than 1,200 Birr of monthly income, house-
holds with higher income were less likely to report food 
insecurity; for example, AOR = 0.15 (95% CI [0.03, 0.56]) 
for households with more than 4,600 Birr per month. 
Richer households were less likely to report food inse-
curity compared to the poorest households, AOR = 0.16, 
95% CI [0.05, 0.42]). Households that observed increases 
in food prices were more likely to experience food inse-
curity (AOR = 2.88, 95% CI [1.41, 6.27]). Ethnicity was 
dropped from the model due to lack of variation—only 
those households with a household head other than the 
Amhara became food insecure during the pandemic. 

n = 880

Data source: CHAMPS Ethiopia Lockdown Module data and CHAMPS Ethiopia Health and Demographic Surveillance data

Nine observations were missing for head of household’s education and occupation. One observation was missing for whether a household had experienced food 
insecurity prior to the onset of COVID-19. The “other” category for ethnicity included: Oromo, Somali, Gurage, Harari, Tigray, and "other”. One observation was missing 
for whether a household had experienced food insecurity prior to the onset of COVID-19

Table 1 (continued)

Total
n = 880

% Household Food Insecurity χ2 P‑value

No % Yes %

n = 742 84% n = 138 16%

 Wealth Index

  Richest 179 20.3% 175 23.7% 4 2.8% 44.5 < 0.001

  Richer 173 19.7% 153 20.7% 20 14.2%

  Middle 180 20.5% 144 19.5% 36 25.5%

  Poorer 173 19.7% 136 18.4% 37 26.2%

  Poorest 175 19.9% 131 17.7% 44 31.2%

 Job Loss

  No 392 44.5% 347 47.0% 45 31.9% 10.2 < 0.001

  Yes 488 55.5% 392 53.0% 96 68.1%

 Food Price Increase

  No 356 40.5% 326 44.1% 30 21.3% 25.6 < 0.001

  Yes 524 59.5% 413 55.9% 111 78.7%

 Pre-Covid Food Insecurity

  No 792 90.0% 733 99.2% 59 41.8% 438.6 < 0.001

  Yes 87 9.9% 5 0.7% 82 58.2%
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Similarly, no households from the richest wealth quintile 
became food insecure during the pandemic.

Discussion
In this study we examined the overall prevalence and 
the development of household food insecurity dur-
ing the pandemic in a rural and an urban community 
in eastern Ethiopia. Overall, of the 10% of households 
that reported having difficulty obtaining sufficient food 
prior to the onset of the pandemic, 94% reported contin-
ued food insecurity during the pandemic. An additional 
6% of households developed food insecurity during the 
pandemic (these households reported having difficulty 
obtaining sufficient food during the pandemic period, 
even though they did not have difficulties before). This 
level of increase is somewhat lower than national level 
increases reported in other studies, but consistent with 
findings that food insecurity increases were moderate 
in Oromia [39]. Specific to rural Kersa, we found that 
about 12.5% of households were food insecure prior to 

the pandemic, which is comparable to an external study 
conducted in 2019 that estimated food insecurity among 
13.9% of Kersa households [33]. To contextualize this 
increase in food insecurity, we note that at the time these 
data were collected there were 39,779 households living 
within these communities. Applying the 6% increase to 
the entire population would correspond to an additional 
2,387 households reporting food insecurity during the 
pandemic. The primary reason that households reported 
they were unable to obtain sufficient food was that it was 
too expensive. Additional reasons reported by a number 
of households included the inability to go out and buy 
food due to lockdown restrictions and fear to go out and 
buy food during the COVID-19 pandemic.

Overall, households were more likely to report experi-
encing food insecurity during the pandemic if they were 
already food insecure prior to COVID-19. The pandemic 
degenerated the food security of additional households 
that were vulnerable due to poverty or geospatial isola-
tion; households were more likely to report experiencing 

Age (Household Head)

Sex (Household Head)

Ethnicity (Household Head)

Education (Household Head)

Occupation (Household Head)

Urbanicity (Household)

Household Size

Children Under Age 5 (Household)

Adults Over Age 60 (Household)

Income (Household)

Wealth Index (Household)

Job Loss (Household)

Food Price Increase (Household)

Pre−COVID Food Insecurity (Household)

<40
41−50
51−60
60+

Female
Male
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Other

No Formal Education
Any Level of Education

Farmer
Student
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Housewife
Daily Laborer
Other Work
Unemployed/Retired

Rural (Kersa)
Urban (Harar)

1−2
3−4
5−6
7−8
9+

No
Yes

No
Yes

0−1,200
1,201−2,000
2,001−3,000
3,001−4,600
4,600+

Poorest
Poorer
Middle
Richer
Richest

No
Yes

No
Yes

No
Yes

Reference
1.52 (0.67, 3.62)
1.59 (0.61, 4.22)
0.78 (0.22, 3.01)

Reference
1.65 (0.68, 4.14)

Reference
3.28 (1.08, 12.05)

Reference
0.62 (0.29, 1.30)

Reference
0.49 (0.06, 2.59)
0.54 (0.16, 1.68)
1.23 (0.39, 3.74)
1.26 (0.35, 4.42)
1.03 (0.28, 3.45)
0.12 (0.01, 1.78)
0.80 (0.23, 2.51)

Reference
2.62 (1.10, 6.46)

Reference
2.73 (0.92, 9.05)
2.31 (0.75, 7.88)
5.01 (1.59, 17.75)
5.42 (1.32, 23.35)

Reference
1.59 (0.85, 2.99)

Reference
2.03 (0.64, 5.99)

Reference
0.83 (0.36, 1.96)
0.51 (0.20, 1.27)
0.26 (0.09, 0.70)
0.18 (0.05, 0.57)

Reference
1.17 (0.56, 2.44)
0.77 (0.33, 1.74)
0.53 (0.19, 1.36)
0.10 (0.02, 0.41)

Reference
0.71 (0.37, 1.36)

Reference
2.20 (1.11, 4.53)

Reference
423.03 (139.44, 1685.07)

Variable Adjusted Odds Ratios

0.01 0.1 1 10 100 1000

Fig. 2 Adjusted associations with food insecurity among households living in Harar and Kersa, Ethiopia (n = 870). The forest plot presents Adjusted 
Odds Ratios with 95% confidence intervals from an adjusted logistic regression model. Education and Occupation had 9 missing values. We 
assessed model fit with comparison of Akaike Information Criterion and Bayesian Information Criterion scores—both scores were the smallest 
for the fully adjusted model, indicating that this model had superior fit compared to simpler or pathway-specific models
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food insecurity if they resided in an urban vs. a rural area, 
had a larger number of household members, had less 
monthly income, and were poorer compared to other 

households in the community. The pattern of association 
for both monthly income and household wealth is sug-
gestive of a dose response to lower levels of household 
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Urbanicity (Household)
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Adults Over Age 60 (Household)

Income (Household)

Wealth Index (Household)
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2,001−3,000
3,001−4,600
4,600+
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No
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Reference
2.06 (0.84, 5.50)
1.94 (0.69, 5.69)
1.20 (0.31, 5.07)

Reference
0.89 (0.37, 2.10)

Reference
0.70 (0.33, 1.49)

Reference
0.28 (0.06, 0.99)
0.82 (0.23, 2.68)
0.50 (0.17, 1.33)
0.41 (0.11, 1.36)

Reference
1.84 (0.76, 4.58)

Reference
2.47 (0.72, 10.10)
2.60 (0.78, 10.49)
5.03 (1.47, 20.96)
5.85 (1.30, 28.91)

Reference
1.83 (0.96, 3.53)

Reference
2.01 (0.60, 6.26)

Reference
0.91 (0.38, 2.23)
0.53 (0.20, 1.36)
0.24 (0.08, 0.69)
0.15 (0.03, 0.56)

Reference
1.06 (0.51, 2.22)
0.64 (0.27, 1.48)
0.16 (0.05, 0.42)

Reference
0.73 (0.38, 1.42)

Reference
2.88 (1.41, 6.27)

Variable Adjusted Odds Ratio

0.05 0.5 1 5 20
Fig. 3 Adjusted associations with food insecurity among previously food secure households living in Harar and Kersa, Ethiopia (n = 870). The forest 
plot presents Adjusted Odds Ratios with 95% confidence intervals from an adjusted logistic regression model. Education and Occupation had 9 
missing values
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wealth and less monthly income. These associations are 
consistent with risk factors reported in studies from 
resource limited countries [6, 11–13]. Shocks during the 
pandemic associated with increased risk of food insecu-
rity included increases in food prices and job loss; how-
ever, only increases in food prices were associated with 
households reporting that they were unable to obtain suf-
ficient food after adjusting for pre-pandemic food insecu-
rity [6]. Interventions should anticipate that households 
experiencing these shocks are at risk of food insecu-
rity. Within the scope of the social vulnerability frame-
work that we employed, we found both household level 
characteristics as well as community level characteristic 
associated with food insecurity; however, we found mini-
mum between community variation for the associations 
between household level characteristics and food inse-
curity, the exception to these results is that the negative 
association between job loss and food insecurity was 
amplified in urban areas.

One limitation of this study, common to studies using 
HDSS data, is that the findings reported here are not 
generalizable outside of the communities under study 
[14]. As an observational study, other limitations include 
potential recall bias due to the extended length of time 
considered in the study or unmeasured variable bias; 
for example, having data on household participation in 
Ethiopia’s Productive Safety Net Program (PSNP) may 
have helped contextualize our results, particularly the 
relatively lower increase in food insecurity reported by 
households as other studies with access to this informa-
tion have noted that increases in food insecurity during 
the pandemic were more moderate (less than 3%) for 
PSNP recipients [39].

An additional limitation is that, given the broader 
goal of understanding how households’ circumstances 
changed during the pandemic, our measure of food inse-
curity is less comprehensive and does not adopt stand-
ard indices of food insecurity [51], such as a household 
dietary diversity score [52]. Implementing a more com-
prehensive measure may have improved our ability to 
identify households that became food insecure dur-
ing the pandemic in additional to the 6% that we have 
reported on in this study. As a cross-sectional study, we 
cannot draw causal inferences. Given findings from other 
studies that suggest hardships associated with COVID-
19 lockdowns are temporary [7], scholars should collect 
and analyze longitudinal data to evaluate changes in food 
insecurity over time. In the context of demographic sur-
veillance systems, follow-up data collection using the 
same survey instrument is easy to attach to subsequent 
rounds of data collection already being fielded. A con-
cern common to studies involving complex humanitar-
ian crises is that we are unable to distinguish between 

the effects of the pandemic and possible impacts of the 
armed conflict in the northern regions of Ethiopia that 
was temporarily contiguous with the pandemic [53]. 
However, the political tension and civil conflict in Ethio-
pia have occurred primarily in the northernmost region 
of Tigray, which is more than 400 km from the HDSS.

Conclusions
By identifying factors associated with households’ inabil-
ity to obtain sufficient food during the pandemic period, 
our findings have policy implications. Established food 
assistance programs are critical to support, even bol-
ster, during pandemic periods as households previously 
identified as food insecure will continue to require assis-
tance. However, our findings suggest that after taking 
other characteristics into consideration, households in 
urban areas were at higher risk for food insecurity. These 
findings point to the need for flexibility in applying food 
assistance programs that may have hitherto focused on 
assisting rural areas; intervention policies should con-
sider the expansion of these programs to more urban 
areas in the context of pandemics that cause major 
shocks to food supply chains and other economic disrup-
tions. Households in urban areas are particularly vulner-
able to food insecurity when economic shocks result in 
loss of employment for household members. Given these 
findings, policies and practices that aim to mitigate the 
negative consequences of outbreaks should consider sup-
plemental economic assistance to provide aid to house-
holds hit by broader economic shocks. These steps could 
mitigate the impact of lockdowns on more vulnerable 
households.
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