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ABSTRACT

Background: Ethiopia reported the first case of COVID-19 on 13t March, 2020 with community trans-
mission ensuing by mid-May. A national, population-based serosurvey against anti-SARS-CoV-2 IgG was
conducted to measure the prevalence of prior COVID-19 infections and better approximate the burden
across major towns in Ethiopia.
Methods: We conducted a cross-sectional, population-based serosurvey from June 24 to July 8, 2020
in 14 major urban areas. Two-stage cluster sampling was used to randomly select enumeration areas
and households. All persons aged >15 years were enrolled. Serum samples were tested by Abbott™
ARCHITECT™ assay for SARS-CoV-2 IgG antibodies. National COVID-19 surveillance data on the median
date of the serosurvey is analyzed for comparison.
Findings: Adjusted seroprevalence was 3.5% (95% CI: 3.2%-3.8%) after controlling for age, sex and test kit
performance. Males (3.7%) and females (3.3%) were nearly equally infected, while middle-aged adults "40-
65 years’ had the highest (4.0%) prevalence. Gambella (7.5%), Dire Dawa (6.2%) and Jigjiga (6.1%) were the
most affected towns. About 6.7% and 8.0% of seropositives had symptoms and chronic underlying illness,
respectively. A surveillance system had identified 4,416 RT-PCR confirmed cases in Addis Ababa.
Interpretation: This serosurvey shows that a majority of urban Ethiopians remain uninfected with SARS-
CoV-2. Most anti-SARS-CoV-2 IgG positive cases were asymptomatic with no underlying illness, keeping
case detection to a minimum.
© 2021 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Background

ing the main gate, Addis Ababa International Airport, and all land
crossing borders across more than 20 port of entry checkpoints

Ethiopia activated its Public Health Emergency Operation Cen-
tre (PHEOC) on January 27, 2020 following reports of SARS-CoV-2
infections from a couple of countries in the world and started wide
scale surveillance activity throughout the country. Surveillance was
conducted with tight controls of all the national borders includ-
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through screening of all individuals entering the country and iso-
lation of suspect cases for two weeks. It has adopted the suspect
case definition from WHO interim guidelines and has started to
test all individuals fulfilling the suspect case definition with RT-
PCR tests after cases were reported from health facilities and from
the community through toll free calls. Through these intensified
surveillance activities, Ethiopia reported its first case of COVID-19
on a 48 year old male who entered the country nine days before
the case detection, on March 04, from Burkina Faso.

After reporting its first case on March 13, 2020, Ethiopia experi-
enced a very slow increase of new cases until early July, when the
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5-day rolling average increased from 1.2 in March to 106 positive
tests in July. Starting in mid-May 2020, signs of sustained com-
munity transmission were observed in parts of Addis Ababa. From
July onwards, the number of reported infections further increased
to a 5-day rolling average >600 by the end of July. Ethiopia’s ex-
ponential increase in cases followed the trend seen in most of
Africa. (Twahirwa Rwema et al., 2020) The country implemented
early risk mitigation measures to curb the spread of the virus. The
most notable measures were school closure, promotion of physi-
cal distancing and frequent hand-washing practice supported by
a nationwide state of emergency. Moreover, the country enforced
mandatory quarantine for new arrivals and mandatory face cover-
ing as early as March 2020.

Due to individuals avoiding medical care when ill, variable
test availability and practices, incomplete case reporting to pub-
lic health authorities, and asymptomatic infections, it is gener-
ally believed that officially reported cases represent the “tip of
the iceberg” when compared to the true severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) infection incidence.
(Ramanathan et al., 2020) With very limited testing and surveil-
lance capacity, it is difficult to use case counts as a measure of dis-
ease burden. (El-Sadr and Justman, 2020) Testing for SARS-CoV-2
responsive antibodies in representative populations is essential for
detection of past covid-19 cases including mild and asymptomatic
cases, which helps for making public policy decisions to open-up
or to continue enforcing national, state and local government rules
to “shelter-in place”.

From June 24 to July 17, 2020, we conducted a population-based
survey in fourteen purposively selected major towns in Ethiopia to
measure the seroprevalence of antibodies to SARS-CoV-2 and bet-
ter approximate the number of people with a history of infections.
The survey also intended to identify individuals’ demographic and
clinical characteristics that could be associated to high prevalence.
Prior seroprevalence studies conducted in Ethiopia were having
limitations in scope, design complexity and laboratory test method
validity.(Deyessa et al., 2020)(Chan, 2021) In this survey, we pro-
vide new and well-measured data at a national level that better
describes the disease burden across major towns of Ethiopia during
July 2020 (a period with wide community transmission) using a
larger sample size with the necessary design complexity than used
in the previous reports.

Methods

As of January 2021, the population of Ethiopia was estimated to
be 116,401,322 people, of which 21.3 % of the population are ur-
ban residents. Ethiopia’s population density is 115 per Km? (298
people per mi%) as of 2021. The sex ratio of the total population
was 0.991 (991 males per 1,000 females), which is lower than the
global sex ratio. The population median age is 19.5 years with
about 46.3% of the people below 15 years of age. Total life ex-
pectancy (both sexes) at birth for Ethiopia is 56.2 years. 48.93%
of the adult population (aged 15 years and above) in Ethiopia is
able to read and write.(Ethiopia population (2021) live — Coun-
trymeters, n.d.)(Ethiopia Population (2021) - Worldometer, n.d.)

The survey methodology was based on two-stage cluster sam-
pling. In Ethiopia, each town is divided into enumeration areas
(EAs) with clear geographic demarcation during the construction
of census maps. Each EA has on average 200 households. After de-
termining the sample size with assumed seroprevalence of 5% for
the capital, Addis Ababa, and 1% for the rest of towns, 219 EAs
(76 EAs in Addis Ababa and 143 EAs in other towns) were selected
randomly by the Central Statistical Authority (CSA). All households
within the chosen EAs were listed and then 40 households were
randomly selected.
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All individuals >15 years of age in the randomly selected
households were eligible to participate. Trained interviewers ex-
plained the purpose of the survey, the confidentiality of the data,
and the fact that the test result would not be returned to respon-
dents. All consenting participants were interviewed and asked to
provide a blood sample. Trained nurse interviewers completed a
questionnaire eliciting information on demographic characteristics,
prior exposure to COVID-19, protective behaviors, presence of un-
derlying chronic illness, and symptom history since the introduc-
tion of the virus into the country.

A trained laboratory professional collected 3-5mL of venous
blood in a serum separator tube. Daily collected blood samples
were triple packed and transported at 2-8°C from the field in
less than six hours to a nearby designated laboratory for tempo-
rary storage until being shipped to the International Clinical Lab-
oratories (ICL) Main Branch for analysis. To determine seropreva-
lence, we used the Abbott™ ARCHITECT™ SARS-CoV-2 IgG as-
say, a validated (Bryan et al., 2020) chemiluminescent micropar-
ticle immunoassay (CMIA) with catalog number 6R86-22 and in-
tended for the qualitative detection of IgG antibodies to SARS-CoV-
2 in human serum. The assay is designed to detect immunoglob-
ulin class G (IgG) antibodies to the nucleocapsid protein of SARS-
CoV-2 in serum and plasma from individuals who are suspected to
have had coronavirus disease (COVID-19) with a reported Sensitiv-
ity and Specificity of 100% and 99.6% respectively.(Abbott Labora-
tories, 2020)

The primary variables of interest in the analysis were evidence
of SARS-CoV-2 infection, age, gender, educational level, COVID-19
symptoms, reported prevention behaviors, and the following un-
derlying health conditions: diabetes, hypertension, heart disease,
tuberculosis, Human Immunodeficiency Virus/Acquired Immunod-
eficiency syndrome (HIV/AIDS), and chronic respiratory disease. All
analysis incorporated sampling weights that adjusted for unequal
probabilities of selection and response rates, which were calculated
based on age-sex strata using the national CSA data prepared in
2018.

Finally, further adjustment was made to the data to con-
sider test kit performance using a formula for adjusted preva-
lence adopted from another study after in-country performance
evaluation of test kits was done on 241 samples. (Sempos and
Tian, 2021)

Crude prevalence + Specifity — 1
Sensitivity + Specifity — 1

Adjusted prevalence =

Of the 241 samples used to evaluate the kit performance and
not included in this survey, 128 were known reverse transcription
polymerase chain reaction (RT-PCR) positives from COVID-19 treat-
ment centers and 113 were RT-PCR negative samples. For the test
kit evaluation, of the 128 positive samples, we used only the 55
RT-PCR positive samples that elapsed more than 14 days post RT-
PCR test. For this purpose, Real-Time Fluorescent RT-PCR kit was
used for detecting SARS-CoV-2. It is a molecular in vitro diagnos-
tic test that aids in the detection and diagnosis of SARS-CoV-2
and is based on widely used nucleic acid amplification technology.
(Real-Time Fluorescent RT-PCR Kit for Detecting SARS-CoV-2, n.d.)
Negative samples were collected in June 2019, months before the
COVID-19 pandemic began in Wuhan, China, and the samples in-
cluded a variety of infectious disease positive samples, including
hepatitis, HIV, chikungunya fever, and dengue fever.

Prevalence of symptoms and chronic illnesses for seropositive
individuals and their adherence to prevention guidelines was esti-
mated. We reviewed the cumulative number of infections reported
by the National COVID-19 Surveillance System as of July 1%, the
median day for the serosurvey study period, in order to provide a
comparison to the serosurvey data. In addition, the minimum case
fatality rate was estimated using the fraction of deaths reported
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Table 1
Age-sex distributions of the surveyed population and the general population in the
study areas

General
population (n)

Characteristics ~ Study

population (n)

Percent (%) Percent (%)

Age (years)

15-20 3278 19.4 1,112,751 16.5
21-40 9852 58.2 3,784,028 56.3
41-65 3070 18.1 1,469,929 21.9
>65 674 4.0 357,114 53
Missing 58 0.3
Sex
Male 5829 34.4 3,357,792 49.9
Female 11102 65.6 3,366,031 50.1
Missing 1 0.0 0.0
Total 16932 100 6,723,823 100

from the national surveillance system on the median date of the
serosurvey over the number of infections obtained from the sur-
vey.

Logistic regression was also done to determine the association
of some sociodemographic factors with risk of SARS-CoV-2 infec-
tion. All statistical analyses were run using IBM® SPSS® Statistics
for Windows, Version 25. The study was conducted as part of rou-
tine surveillance activities and therefore, did not require ethical
clearance from the local IRB. This activity was reviewed by CDC
and was conducted consistent with applicable federal law and CDC
policy.!

Results

Of 17,200 sampled individuals from 14 study towns, 16,932 had
complete data and valid laboratory results. Local validation of the
Abbott™ ARCHITECT™ SARS-CoV-2 IgG assay found a sensitivity
of 54.5% (95% confidence interval (CI): 40.5%-68.0%) and a speci-
ficity of 100%.

Two-thirds (66%) of the surveyed population were female and
78% of them were below 40 years with a mean age of 33 years
[SD=14.6] (Table 1). From the total surveyed individuals, 314 peo-
ple tested positive, yielding a crude prevalence of 1.9% (95% CI:
1.7-2.1), which remained the same with population level age-sex
distribution adjustment. Further adjusting for local test kit perfor-
mance, the seroprevalence was 3.5% [95% CI: 3.2-3.8] (Table 3).
Males (3.7%) and females (3.3%) had comparable percent positiv-
ity. Middle age adults aged 41-65 years had the highest percent
positivity (4.0%) while older adults >65 years had the lowest per-
cent positivity (1.8%). Towns near the international borders, includ-
ing Gambella (7.5%), Dire Dawa (6.2%) and Jigjiga (6.1%), had higher
seroprevalence while the central towns, including Addis Ababa (the
capital), had lower seroprevalence. (Table 3)

In Addis Ababa, the capital city, applying a seroprevalence of
3.3%, we estimated 89,842 COVID-19 infections among people aged
>14 years. To compare this estimate with the surveillance re-
port, as of July 1%, the median period of the serosurvey sample
collection, the national COVID-19 surveillance system had identi-
fied 4,416 RT-PCR confirmed cumulative infections in Addis Ababa.
From these cases, 4,183 were aged>14 years, the group on which
our seroprevalence study has also focused. (Table 5)

On July 1%, the national surveillance system had reported 100
total cumulative deaths nationally, of which 77 were from Addis
Ababa city with all deaths aged above 14 years (Table 5). Based
on this, dividing the total number of deaths in Addis Ababa to
the number of estimated (89,842) infections from this prevalence

1§ See e.g., 45 C.ER. part 46.102(1) (2), 21 CFR. part 56; 42 US.C. §241(d); 5 US.C.
§552a; 44 US.C. §3501 et seq.
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study, the estimated minimum infection fatality ratio (IFR) in Ad-
dis Ababa city is 0.086%, which is equal to nine deaths from every
10,000 cases.

Persons aged 41-65 years were more likely to be infected than
people above the age of 65 years, with an odds ratio of 2.5
(95% CI: 1.1-5.5). Odds of infection for towns near the national
border including Gambella, Dire Dawa and Jigjiga were 2.1 (95%
Cl: 1.4-3.3), 1.9 (95% CI: 1.2-3.0), and 2.3 (95% CI: 1.5-3.3) times
higher compared to the capital city. Employed population groups
have increased risk for infection by 30% (OR=1.3: 95% CI: 1.0-1.6))
compared to unemployed groups. Among employed subjects, pub-
lic transport drivers (2.5%), private business organization employ-
ees (2.2%) and health care workers (1.9%) were the most affected
groups, respectively. When we compare patients’ risk of infection
by their highest level of education; completing only primary edu-
cation has an increased risk for infection with an odds of 1.7 (95%
Cl: 1.2-2.3) compared to those with technical vocational or higher
education, but on the other hand, not having any formal education
or completing secondary education only does not have any associ-
ation with increased or decreased risk of infection. (Table 2).

From 313 seropositive cases, 21 (6.7%) patients were symp-
tomatic, with cough (1.9%), headache (1.3%), fever (1.3%) and nau-
sea/vomiting (1.3%) being the most commonly reported symptoms.
The national surveillance system reported 7.1% of nationally iden-
tified cases had symptoms. Chronic illness was found among 8%
of seropositive patients, whereas the national surveillance reported
3.5% of cases had chronic medical illnesses (Table 4). From all
seropositive cases; one person said he has contact history with a
confirmed or suspected case and another one person confirmed
he was tested by RT-PCR prior to this study, but the result was
unknown. Comparing seropositive and seronegative subjects based
on their manifestation of COVID-19 compatible clinical symptoms,
presence of chronic underlying illness and their adherence to infec-
tion prevention measures, no significant difference was observed
between the two groups.

Discussion

Here, we report the prevalence of SARS-CoV-2 across the ma-
jor towns of Ethiopia during July 2020 by a serological test for
Anti-SARS-Cov-2 IgG antibodies. We estimated an adjusted preva-
lence of 3.5% (95% Cl: 3.9%-4.5%) from 16,932 tested samples.
We find that prevalence was similar among males and females,
whereas middle-aged adults had the highest percent positivity. Re-
gional towns around the national borders (Gambella, Dire Dawa,
and Jigjiga) were more affected than towns from the central part
of the country. Employment and education level affect the risk of
infection. Here we observed that employment was associated with
increased infection risk (OR=1.3: 95% CI: 1.0-1.6) while higher edu-
cation was associated with lowered risk. The national surveillance
system had identified 6,778 COVID-19 cases: 7.1% and 3.5% of those
had symptoms and chronic underlying illnesses, respectively.

In this survey two-thirds of those tested were females and more
than three-fourth of the surveyed population were between 15 and
40 years, which is comparable with the population level strata
based on the latest CSA data. (Zekaria and Ababa, 2013) Overall
seroprevalence across the 14 major towns in Ethiopia was compa-
rable with some of the most affected countries and towns in the
world, including Spain, Los Angeles, Milan, China and Brazil, based
on results from community-based serosurveys or serosurveys from
blood donors. (Pollan et al., 2020)(Filho et al., 2020)(Valenti et al.,
2020)(Stadlbauer et al., 2020)(Xu et al., 2020) Seroprevalence in
Malawi shows higher prevalence than our study, but it was done
among healthcare workers, (Chibwana et al., 2020) who normally
are expected to have more exposure than the general population.
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Table 2
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Demographic Characteristics versus risk of SARS-CoV-2 infection, Ethiopia, July 2020

Characteristic Number of positives  Percent ~ Number of negatives  Percent  OR (95% CI)
Age (years)
15-20 60 1.8 3226 98.2 2.0 (0.9-4.3)
21-40 176 1.9 9325 98.1 2.0 (0.9-4.2)
41-65 75 2.2 3266 97.8 2.4 (1.1-53)*
>657 7 0.9 738 99.1 1.0
Towns
Mekelle 11 14 795 98.6 0.7 (0.4-1.4)
Semera Logia 14 1.6 898 98.4 1.1 (0.7-1.9)
Bahir Dar 15 1.6 926 98.4 0.8 (0.4-1.4)
Dessie 11 1.6 691 98.4 0.7 (0.4-1.4)
Adama 10 1.5 677 98.6 0.8 (0.4-1.6)
Jimma 10 1.2 824 98.8 0.6 (0.3-1.2)
Assosa 6 0.8 779 99.3 0.6 (0.3-1.2)
Gambella 29 4.1 684 95.9 2.1 (1.4-3.3)*
Arbaminch 12 13 879 98.7 0.7 (0.4-1.3)
Harari 19 2.2 844 97.8 1.2 (0.7-2.0)
Dire Dawa 23 34 661 96.6 1.9 (1.2-3.0)**
Jigjiga 31 33 895 96.7 2.3 (1.5-3.3)*
Hawassa 15 1.5 946 98.5 0.9 (0.5-1.5)
Addis Ababa ' 114 1.8 6113 98.2 1.0
Education
No education 48 1.9 2483 98.1 1.4 (0.9-2.0)
Primary 87 2.3 3625 97.7 1.7 (1.2-2.3)**
Secondary 79 1.8 4367 98.2 1.2 (0.9-1.8)
TV++ 50 14 3484 98.6 1.0
Employment status
Employed 166 21 7771 97.9 1.3 (1.0-1.6)**
HCW 5 1.9 263 98.1
Drivers 12 25 487 97.5
Gov't. employee 24 1.3 1819 98.7
Private employee 107 2.2 4961 97.8
Unemployed ' 142 1.7 8334 98.3 1.0
Jobless 67 1.9 3517 98.1
Other 86 1.6 5342 98.4

According to our results, in Addis Ababa, the number of es-
timated infections as of July 1%t was 21 times greater than the
number of cases detected by the National COVID-19 Surveillance
System. This huge under-detection is expected in a country like
Ethiopia, where asymptomatic and mildly symptomatic infected
persons who opt to stay at home go unnoticed because of the lim-
ited share of tests for these individuals. On the other hand, these
community based serology tests will have the chance to detect a
majority of past infections among tested subjects, as we go home
to home to identify all exposed individuals. The estimate on this
study is higher than that found in surveys conducted in Geneva
and United States (US). (Havers et al., 2020)(Stringhini et al., 2020).
A study done in Addis Ababa in April shows higher seropreva-
lence, but the difference is likely attributable to methodological
differences, including test kit type and sample size. (Deyessa et al.,
2020) The other study had used an IgG/IgM rapid test cassette
where sensitivity will be expected to be much higher than CMIA
based IgG tests. In addition, the several fold sample size differences
used in these two studies might have its own effect on the sero-
prevalence estimation.

The estimated infection fatality ratio on this survey (0.09%) pro-
vides the lower limit of mortality, since surveillance data can-
not track every community death and health facility deaths with
unidentified causes. The estimated IFR was much lower compared
to some other estimates from England (0.30%-0.49%), Stockholm
(0.58%) and China (0.25%-3.0%), but those estimates were deter-
mined based on PCR positive denominators, unlike this study.
(Wilson et al., 2020)(Estimating the infection fatality ratio in Eng-
land - CEBM, n.d.)(Public Health Agency of Sweden, 2020) IFR es-
timates based on seroprevalence data denominators in Iceland and
Geneva showed a higher IFR estimate than our study but the es-
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timate in Denmark was lower than our study. (Perez-Saez et al.,
2020)(Gudbjartsson et al., 2020) (Erikstrup et al., 2020)

Seroprevalence was nearly equal among males and females,
but individuals aged 41-65 years had the highest percent posi-
tivity. This was in contrast to the number of cases identified by
the National COVID-19 surveillance system by the end of June,
where two-thirds of cases were males and aged 21-40 years. But
the pattern was similar to that from a population-level seropreva-
lence in Los Angeles and Geneva where a majority of COVID-
19 infections were among the middle-aged population. (Majiya H
et al.,, 2020)(Havers et al., 2020) Although many studies suggested
that there is no significant risk difference between males and fe-
males (Bryan et al., 2020)(Pollan et al., 2020), some other stud-
ies showed males are more prone to acquire infection than fe-
males due to humoral immunologic differences. (Chibwana et al.,
2020)(Havers et al., 2020)

Addis Ababa had the largest number of cases from surveillance
since the outbreak started in Ethiopia, but towns near the national
border were found to have the highest seroprevalence. In contrast
to our study, in the Kenyan and Spanish seroprevalence studies, the
major central towns were the most affected areas. (Pollan et al.,
2020)(Uyoga et al., 2020)

The very low proportion of symptomatic cases on this sur-
vey was consistent with surveillance data. But it was lower
than other surveys, where only a small fraction of seropositive
cases were asymptomatic. (Pollan et al., 2020)(Majiya H et al.,
2020)(Wilson et al., 2020) This is related to the milder nature of
the virus in Ethiopia and Africa in general which needs further in-
vestigation to better understand the possible reasons.(Social, envi-
ronmental factors seen behind Africa’s low COVID-19 cases [WHO
|[Regional Office for Africa, n.d.)
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Table 3
Crude and adjusted Seroprevalence disaggregated by socio-demographic factors, Ethiopia, July 2020
Characteristics Positive cases (n)  Sample size (n)  Crude Seroprevalence Seroprevalence adjusted for
(95% CI) age-sex and kit performance
(95% CI)

Sex
Male 162 8235 2.0% (1.6%-2.3%) 3.7% (3.3%-4.1%)
Female 158 8696 1.8% (1.6%-2.1%) 3.3% (2.9%-3.7%)

Age (years)
15-20 60 3286 1.8% (1.4%-2.4%) 3.3% (2.7%-4.0%)
21-40 176 9501 1.9% (1.6%-2.1%) 3.5% (3.1%-3.9%)
41-65 75 3341 2.0% (1.5%-2.5%) 4.0% (3.4%-4.7%)
>65 7 745 1.2% (0.6%-2.3%) 1.8% (0.9%-3.0%)

Town
Addis Ababa 114 6227 1.8% (1.5%-2.1%) 3.3% (2.9%-3.8%)
Bahir dar 15 941 1.4% (0.8%-2.4%) 2.9% (1.9%-4.2%)
Dessie 11 702 1.3% (0.7%-2.4%) 2.9% (1.8%-4.4%)
Adama 10 687 1.5% (0.8%-2.6%) 2.8% (1.7%-4.4%)
Jimma 10 834 1.1% (0.6%-2.0%) 2.2% (1.3%-3.4%)
Mekelle 11 806 1.2% (0.7%-2.3%) 2.6% (1.6%-4.0%)
Arba Minch 12 891 1.3% (0.7%-2.2%) 2.4% (1.5%-3.6%)
Semera-Logia 14 912 2.0% (1.3%-3.1%) 2.9% (1.9%-4.2%)
Gambella 29 713 3.7% (2.5%-5.3%) 7.5% (5.6%-9.7%)
Assosa 6 785 1.0% (0.5%-2.0%) 1.5% (0.8%-2.7%)
Harar 19 863 2.1% (1.3%-3.3%) 4.0% (2.8%-5.6%)
Dire Dawa 23 684 3.2% (2.1%-4.8%) 6.2% (4.5%-8.3%)
Jigjiga 31 926 3.9% (2.8%-5.3%) 6.1% (4.7%-7.9%)
Hawassa 15 961 1.5% (0.9%-2.5%) 2.8% (1.8%-4.0%)
“National 320 16,932 1.9% (1.7%-2.1%) 3.5% (3.2%-3.8%)

Education
No education 48 2531 1.9% (1.4%-2.5%) 3.5% (2.8%-4.3%)
Primary 87 3712 2.3% (1.9%-2.9%) 4.2% (3.6%-4.9%)
Secondary 79 4446 1.8% (1.4%-2.2%) 3.3% (2.8%-3.9%)
TV+ 50 3534 1.4% (1.1%-1.9%) 2.6% (2.1%-3.2%)

Employment status
Employed 166 7937 2.1% (1.8%-2.4%) 3.9% (3.4%-4.2%)
Not employed / 142 8476 1.7% (1.4%-2.0%) 3.1% (2.7%-3.5%)

* TV+: Technical vocational or higher level
I Reference
** National prevalence: shows the crude and adjusted seroprevalence for all samples

Table 4 Table 5
Incidence of Symptoms, underlying chronic illnesses and adherence to COVID-19

X o R, e National COVID-19 Surveillance Data by Patient Demographics, Symptom History,
prevention guidelines among Sero-positive individuals, Ethiopia, July 2020.

Underlying Illness and Geography from March-June 2020.

Characteristics Yes Total valid Percent

Characteristics Number Percent (%)  Number Percent (%)
samples yes (%) of cases of deaths
Symptoms 21 313 6.7 Age (years)
Fever 4 313 1.3 <15 355 5.2 2 2.0
Sore throat 2 313 0.6 15-20 914 13.5 3 3.0
Cough 6 313 1.9 21-40 4278 63.0 29 29.0
Runny nose 3 313 0.9 41-65 1003 1438 34 34.0
Shortness of breath 1 312 0.3 ~65 189 2.8 29 29.0
Headache 4 311 1.3 Missing 45 0.7 3 3.0
Nausea/vomiting 4 311 1.3 Sex
Loss of taste/smell 1 312 03 Male 4095 60.4 61 61
Underlying illness 25 313 8.0 Female 2683 39.6 39 39
Hyperte'nsion 12 312 3.8 Region
Heart disease 6 313 1.9 Addis Ababa 4416 65.1 77 77
Diabetes mellitus 8 313 2.6 Ambhara 336 5.0 2 2
Tuberculosis 2 158 1.3 Oromia 404 6.0 13 13
HIV AIDS 1 313 03 Tigray 217 32 2 2
Chronic respiratory disease 4 313 13 SNNP 90 1.3 2 2
Other chronic diseases 4 308 1.3 Afar 98 14
Pregnancy 4 189 2.1 Gambella 630 9.3
Adherence to all COVID-19 Prevention 271 313 86.6 Benishangul- Gumuz 17 02
measures Harar 47 0.7 2 2
Increased hand washing frequency 300 313 95.8 Dire Dawa 74 11 1 1
Avoided social gatherings 300 313 95.8 Somali 455 6.7 1 1
Use face covering going outside home 295 313 94.2 Symptomatic
Exercise physical distancing 283 313 90.4 Yes 483 71 20 20
No 6301 92.9 80 80
Chronic illness
. .. Yes 237 3.5 12 12
The prevalence of underlying chronic illnesses among seropos- No 6007 88.5 82 82
itive cases was two times the prevalence reported by the na- Unknown 540 8 6 6

tional surveillance, but it was much lower compared to a sys-
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Figure 2. Anti SARS-CoV-2 IgG prevalence by age and sex

tematic review and meta-analysis done elsewhere, which reported
40% of COVID-19 patients had underlying chronic illnesses and an-
other study that showed 42% prevalence among hospital admitted
COVID-19 patients. (Estimating the infection fatality ratio in Eng-
land - CEBM, n.d.)(Public Health Agency of Sweden, 2020) This dif-
ference might be attributed to a higher proportion of unidentified
chronic illnesses in Ethiopia, where health screening is not widely

184

practiced. A Study done in the past in Ethiopia shows the preva-
lence of hypertension was found to be 3.5 times higher than that
reported by the subjects and the prevalence of diabetes six times
higher, indicating a large hidden burden of disease. (Prevett, n.d.)
Our findings showed that individuals above the secondary level
of education have lower risk for infection than others. This was
also observed in a study done in Rio de Janeiro, which showed the
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most educated are the ones most protected from having SARS-CoV-
2 infection. (Filho et al., 2020) This could be due to better aware-
ness about transmission mechanisms, adherence to infection pre-
vention measures, lower housing density and lesser housing insta-
bility compared to the less educated and economically disadvan-
taged groups. Employment is also observed to have increased risk
of infection compared to unemployment. This study further illus-
trates that public transport drivers, health care workers and private
organization employees have more exposure as they spend more
hours outdoors, possibly gathering with people, compared to in-
dividuals who spend much of their time at home. Studies in the
US and Korea also showed similar findings and identified work-
places as major risk areas for exposure. (Baker et al., 2020)(Lee and
Kim, 2020).

This survey had several limitations. By selecting 14 major towns
and those aged above 14 years, we were unable to discuss rural
burden and its impact on children, which limits its generalizability.
Our local validation of the test kit found low sensitivity and good
specificity. To correct for the low kit sensitivity and minimize the
underestimation, we made adjustment to the prevalence estimate.
However, this increases the degree of uncertainty and widens the
confidence interval. Therefore, interpretation of the findings should
consider the limitations of the test kit used in this study and its
validation. Chronic illness and adherence to COVID-19 prevention
guideline data might be affected by information bias as they are
not obtained by clinical record review or behavioral observation. In
addition, The IFR estimate provided in this survey will be affected
by the seroprevalence estimation.

Generally, the low COVID-19 seroprevalence in Ethiopia war-
rants ongoing risk mitigation measures. Testing capacity and strat-
egy must be expanded to limit under-detection of cases. Screening,
quarantine and enforcement of all prevention guidelines should be
improved across the country’s border to minimize the high burden
of disease in those areas. Additional workplace protections must
be in place for essential workers. Messaging should be improved
to ensure that messages are easily comprehensible for those with
no or limited education.
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