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ABSTRACT

Objectives: Asof May 2023, over 500,000 COVID-19 cases and over 7,500 deaths have been reported in
Ethiopia. Understanding community members' knowledge and perception of SARS-CoV-2 prevention is
essential for directing public health interventions to reduce transmission and improve vaccination
coverage. Here, we aimed to describe factors associated with knowledge of COVID-19 prevention among
community residents in Eastern Ethiopia.

M ethods: We conducted a cross-sectional survey among a random sample of 880 participants in a Health
and Demographic Surveillance System in the Harari Region, Ethiopia, from August to September 2021.
Principal components analysis was used to create a score representing knowledge of COVID-19
prevention. Quasi-Poisson regression was used to examine associations between demographic
characteristics and knowledge of COVID-19 prevention. Our survey also included information regarding
knowledge of community or government measures to prevent COVID-19, healthcare services for children
under five, and healthcare services for pregnant women.

Results:

The most cited individual measures to reduce the risk of contracting COVID-19 were washing hands with
soap (91.5%) and wearing a facemask (89.2%), whereas least mentioned were avoiding domestic and
international travel (22.2%) and wearing medical gloves (20.3%). The most recognized community or
government measures to prevent SARS-CoV-2 transmission were closure of schools and universities
(77.0%), advice to avoid gatherings (75.2%), and advice to stay home (62.3%). Adjusted analyses
demonstrated that knowledge of COVID-19 prevention was higher among participants from rural areas
than urban areas, those aged >65 years (<25 years as reference), with secondary education (no formal
education as reference), with monthly income of >2,001 Birr (0-1,200 as reference), and were farmers or
domestic/subsistence workers or government employees (unemployed as reference). Knowledge was
lower among households with >5 household members (1-2 as reference). Of households with children
under five and pregnant women, 9.4% and 12.3% missed at least one medical care visit since mid-March
2020 consequent to the pandemic, respectively.

Conclusions: Public health interventions to reduce infectious disease transmission depend on perceptions
of risk and knowledge. The survey found that most adults had good knowledge of methods for reducing
risks of COVID-19, although knowledge differed between groups. A substantial number of respondents
reported missing important healthcare visits. Understanding these factors may help Ethiopian authorities
plan effective health education programs to control community and household transmission of SARS-
CoV-2.

Keywords: community; household; SARS-CoV-2; sub-Saharan Africa; health education; health
communication
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I ntroduction

Coronavirus disease 2019 (COVID-19) was first reported in Ethiopiain March 2020. Since then,
over 500,000 laboratory-confirmed cases and over 7,500 deaths have been reported in Ethiopia through
May 2023, accounting for 5.2% of total COVID-19 cases and 4.3% of COVID-19 deaths reported in
Africa® However, COVID-19 tests were largely unavailable in Ethiopia throughout the pandemic, and as
of March 2022, only three million COVID-19 tests had been performed among Ethiopia’'s 120 million
population, implying that the actual number of casesis likely much higher.?

Knowledge, attitude, and practices (KAP) studies of COVID-19 in sub-Saharan Africa have
demonstrated positive associations between knowledge of COVID-19 symptoms, transmission, and
prevention, and implementation of public health measures such as hand hygiene, social distancing, and
facemask use* * Knowledge of COVID-19 symptoms, transmission, and prevention has aso been
positively associated with vaccination coverage>’ which is one of the most effective strategies for
protecting individuals against COVID-19 hospitdization and death® ° COVID-19 vaccines were
introduced in Ethiopia in March 2021, initialy prioritizing healthcare workers, older adults, and
individuals with chronic diseases® The vaccination campaign was expanded in November 2021 to
include all individuals aged 12 years or older.* By May 2023, 32.6% of Ethiopia's population had
completed a primary COVID-19 vaccine series of BBIBP-CorV (Sinopharm, Beijing CNBG) (two
doses), BBV152 (Bharat Biotech's Covaxin) (two doses), Ad26.COV2.S (Janssen) (one dose), or
ChAdOXx1-S (Covishield) (two doses), but only 2.5% had received a booster dose.*

How much the community knows about COVID-19 prevention is unclear for eastern Ethiopia
One community-based cross-sectional survey of adults in the Harari Region in February 2021 found low
perceived risk of COVID-19—35.6% of participants indicated they would seek hedthcare if they
developed COVID-19 symptoms,*? although these data were collected before the emergence of more
transmissible SARS-CoV-2 variants.*® * The authors found that perception of risk toward COVID-19
was greater among respondents from rural areas than urban areas, but they did not evaluate factors
associated with knowledge of COVID-19 prevention among urban and rura residents, knowledge of
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80  community or government measures to prevent COVID-19, nor healthcare access among children under

81  five and pregnant women during the pandemic. We conducted a community-based cross-sectional study

82  to evaluate factors associated with knowledge of COVID-19 prevention in urban and rural settings of

83  Eastern Ethiopia. Information resulting from this study will inform prioritizing health education programs

84  regarding public health measures to prevent transmission of infectious disease among community

85  residents.

86

87 M ethods

88  Study setting

89 The study was conducted in a predominantly rural areain the Kersa District and an urban areain

90 the Harari People’s National Regional State in Eastern Ethiopia. Both areas have been monitored through

91 a Hedth and Demographic Surveillance System since 2012, with demographic and health-related

92 information regularly collected.™ *® The rural area comprises 24 kebeles (neighborhoods), covering 353

93  km? and with a population of 135,754 in 25,653 households (Figure 1). The urban area comprises 12

94  kebeles, covering 25.4 km? and with a population of 55,773 in 14,768 households.

95

96  Sudy design

97 This study is part of a larger examination within the Child Health and Mortality Prevention

98  Surveillance (CHAMPS) network to understand the consequences of COVID-19 lockdowns for child

99  health and mortality.™"" A survey instrument was developed to collect information about households
100  experiences during the COVID-19 lockdown, including their knowledge of personal and community or
101  government measures to prevent COVID-19, access to healthcare services for under-five children, and
102  healthcare services for pregnant women.
103 Households were selected through simple random sampling from a sample frame of all
104  households in the HDSS to achieve a sample size of 880 participants: 440 from four kebeles in the rural
105  catchment area (Kersa) and 440 from four kebeles in the urban catchment area (Harar) (Figure 1). Sample
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106  weights were not applied. The sample size was specified a priori to detect prevalence of changes in
107  accessing healthcare, with specifications of 50% of the population experiencing changes, 95% confidence
108 interval (Cl), precision of 0.05, and non-response adjustment of 10%. Data collectors were selected from
109  the fieldwork teams of HDSS enumerators, who were already trained and working in the HDSS. Data
110  collection occurred between August and September 2021 and was carried out through tablet-based, in-
111 person interviews with adult household members. All of the 880 sampled households consented and
112  participated in the survey. Data from the questionnaire were linked with data from the most recent
113 completed HDSS round (collected from January to May 2020) to incorporate additional demographic data
114  about the sampled household, specifically: number of children under 5 years of age, humber of adults
115  over age 60 in the household, household assets and residence construction materials. Data quality
116  assurance and cleaning followed standard procedures for the HDSS,'® *° and inconsistent or missing data
117  were flagged for data collectors to correct. Field supervisors and the field coordinator selected a random
118  sub-sample of questionnaires for re-visits to validate the recorded information. The data used are
119  accessible at UNC Dataverse.”® Implementation of the module was approved by the Institutional Health
120 Research  Ethics Review Committee (IHRERC) with  approval  reference  number
121 Ref.No.IHRERC/127/2021.

122

123  Measures

124 Interviewers asked which measures can be adopted to reduce the risk of contracting COVID-19
125  without providing options and recorded participants' responses. Responses were subsequently categorized
126  as. handwashing, sanitizer use, avoiding handshaking/physical greeting, mask use, medical gloves use,
127  avoiding travel, avoiding going out, avoiding crowded places, two-meter social distancing, and other.

128 This survey included a closed-ended question asking participants which steps the community or
129  government had taken to prevent the spread of SARS-CoV-2. Interviewers read each of the following
130  options aoud and recorded participants’ responses: advising citizens to stay home, avoiding gatherings,
131 restricting travel within country/area, restricting international travel, closing of schools and universities,
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132 imposing curfew or lockdown, closing of non-essential businesses, conducting sensitization or public
133  awareness campaigns, establishing isolation centers, and disinfecting of public places.

134 Individual characteristics included: sex (female, male), age group (<25 years, 25-44 years, 45-64
135  years, >65 years), residence (urban, rural), ethnicity (Oromo, Amhara, other), religion (Christian, Muslim,
136 other), marital status (married, separated/divorced, widowed, single), education (no formal education,
137  primary, secondary, college), occupation (unemployed, farmer or domestic/subsistence worker,
138  government employee, private employee, farmer, other), and health insurance (yes, no). Household
139  variables were: household size (1-2, 3-4, 5-6, 7-8, >9), children under five years (yes, no), adults over 60
140  years (yes, no), pregnant women (yes, no), household member tested positive for SARS-CoV-2 (yes, no),
141 monthly income (>4,600, 3,001-4,600, 2,001-3,000, 1,201-2,000, 0-1,200 Birr, which is roughly
142 equivaent in U.S. dollars to >$127, $83-127, $55-83, $33-55, and $0-33 ($1 USD ~ 36.4 Birr at the time
143 of thissurvey in August-September 2021), and television ownership (yes, no).

144 For participants with children under five, our survey asked whether those children had attended
145  any hedthcare visits between mid-March 2020 (yes, no) and when the survey was conducted in August-
146  September 2021, and whether they needed medical care or a clinic visit but could not do so since mid-
147  March 2020 (yes, no). We recorded the kind of medical care the child received or needed but did not
148 receive (routine follow-up visits, routine vaccinations, clinic visits for any illness, services for
149 mal nutrition), the number of missed medical care or clinic visits, and reasons for not receiving healthcare
150  (clinic closed, out of vaccines or medications, did not get transportation, lockdown, afraid to go).

151 For households with pregnant women between mid-March 2020 and August-September 2021, we
152  asked whether they had attended any pregnancy-related healthcare since mid-March (yes, no) and whether
153  they needed medical care during pregnancy but did not receive it (yes, no). We aso recorded the kind of
154  healthcare received or needed but not received (routine antenatal care visits, pregnancy-related
155 complication or concern, delivery, Caesarean section, illness not related to pregnancy, medications,
156  routine postana care visit, postnatal concern or complications), the number of missed medical care or
157  clinic visits, and reasons for not receiving healthcare (out of medications, lockdown, afraid to go).
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158

159  Satistical Analysis

160 We presented frequency distributions of individual characteristics (age, sex, residence, ethnicity,
161 religion, marital status, education, occupation, has health insurance), household characteristics (household
162 size, children under five, adults over 60, pregnant women, income, television, household member tested
163  positive for SARS-CoV-2), child healthcare access (had children under five attend healthcare visits,
164  needed medical care but could not do so, number of visits missed, reasons for not receiving healthcare),
165 and pregnancy healthcare access (attended pregnancy-related healthcare, needed medica care but could
166  not get it, number of visits missed, reasons for not receiving heathcare). We reported frequencies and
167  95% confidence intervals (95% ClI) for knowledge of individual and community or government measures
168 to prevent COVID-19. Given the differences in COVID-19 knowledge reported by urban and rural
169  residents? we presented all results for the total population and stratified by urban/rural residence.
170  Pearson Chi-square tests were used to evaluate associations between demographic characteristics and
171 urban or rural residence.

172 In accord with other KAP studies,”*® we used principal components analysis (PCA) to create a
173 score for assessing the level of knowledge of COVID-19 prevention among all prevention variables,
174  excluding other and gloves use, which may offer limited protection against SARS-CoV-2 transmission
175  among community members.”® The overall Kaiser-Meyer-Olkin index of sampling adequacy was 0.89,
176  indicating that the sample size and data were sufficient for PCA. Scores of one were assigned to an option
177  if arespondent mentioned it and zero if they did not mention it. The resulting compound factor accounted
178  for 46% of the variability in the data and included all variables (Table S1). These variables were then
179  weighted against their eigenvector coefficients. Knowledge of prevention scores ranged from 0 to 4.5,
180  with higher scores representing greater knowledge.

181 Quasi-Poisson regression was used to evaluate unadjusted and adjusted associations between
182 characteristics (age group, sex, residence, ethnicity, religion, marital status, education, occupation,
183 monthly income, health insurance, household size, children under five, adults over 60, pregnant women,
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184  television) and PCA-derived knowledge of prevention index for 1) all participants and 2) stratified by
185  urban/rural residence. Variables were selected for inclusion in the final adjusted regression modelsif their
186  unadjusted associations with knowledge of COVID-19 prevention had theoretical justification. Other
187  studies have demonstrated significant associations between COVID-19 knowledge and age;” 2" % sex;®
188 % ethnicity;® religion;® % marita status® % ¥ education;® * occupation;” * income;® health
189  insurance;* household size® * older age;® and television as a source of COVID-19 information.
190 Therefore, al variables from unadjusted analyses were included in the final model. Vaues of p<0.05
191  were considered statistically significant. We used the “car” package in R to derive generalized variance
192 inflation factors (GVIFY® ™) for all independent variables in the adjusted model, where df is the degrees
193  of freedom associated with each term.> Generalized variance inflation factors were all <1.7 so there was
194  no evidence of collinearity among independent variables (Table S2). We evaluated residual deviance as a
195  goodness-of-fit test for the overall model. The residual difference was 381.3 (p=1.0), so we concluded
196  that the model fit was reasonable. All analyses were done in R software, version 4.3.0 (R Foundation for
197  Statistical Computing, Vienna, Austria).

198

199 Results

200 Of all 880 participants, 81.9% were female, 65.7% identified as Oromo ethnicity, 69.1% were
201 Muslim, 67.0% were married and 18.8% widowed, 50.2% had completed at least primary education, and
202 42.1% had health insurance. Regarding households, 43.8% had children under the age of five, 26.8% had
203  adults over the age of 60, and 13.0% had pregnant women (Table 1). The median age of urban
204  participants (45 years; interquartile range [IQR]: 35-60) was higher than rural participants (39 years;
205 IQR: 30-48) (p<0.001). Two hundred sixty-six participants (30.2%) had family members who were ever
206  tested for COVID-19, of whom 24 (9.0%) had at least one family member test positive. Compared to
207  urban residents, alarger proportion of rural residents were Oromo (92.5% vs. 38.9%), Muslim (90.5% vs.
208  47.7%), married (79.1% vs. 55.0%), had no formal education (72.3% vs. 27.3%), and worked as a farmer
209  or in a domestic/subsistence occupation (53.0% vs. 4.5%) (p-values<0.035). The median household size
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210  inrura Kersa (6, IQR: 4-7) was larger than urban Harar (4, IQR: 3-5) (p<0.001). Furthermore, compared
211 to urban households, a greater proportion of rural households had children under the age of five and
212 pregnant women, whereas a smaller proportion had adults over 60 and SARS-CoV -2 positive household
213 members (p-values<0.006). More urban residents (n=384, 87.3%) owned atelevision than rural residents
214  (n=85, 19.3%) (p<0.001). Median monthly income in urban Harar (3,000 Birr, IQR: 1,500, 50,00) was
215  higher than rural Kersa (2,000 Birr, IQR: 1,300, 3,500) (p<0.001).

216 All but six of the participants (99.3%, 874/880) had heard of COVID-19. The most frequently
217  mentioned community or government measures to prevent SARS-CoV-2 transmission among all
218  participants were closure of schools and universities (77.0%), advice to avoid gatherings (75.2%), and
219  advice to stay home (62.3%), whereas least mentioned were restricted international travel (42.5%),
220  curfew/lockdown (43.0%), and establishment of isolation centers (43.5%) (Figure S1). A greater
221  proportion of urban participants than rural participants cited school closures, advice to stay home, and
222 sensitization/public awareness as community or government prevention measures (p-values<0.001)
223 (Figure2).

224 Among all participants, the most commonly mentioned individual measures to reduce the risk of
225  contracting COVID-19 were washing hands with soap (91.5%), wearing a facemask (89.2%), and using
226 hand sanitizer (67.2%), whereas least mentioned were wearing medical gloves (20.3%), avoiding
227  domestic and international travel (22.2%), and avoiding going out unless necessary (23.1%) (Figure S1).
228 A greater proportion of rura than urban residents mentioned avoiding going out (44.1% vs. 2.0%),
229  avoiding travel (41.6% vs. 2.7%), and avoiding crowded places (66.8% vs. 28.4%) (p-values<0.001)
230  (Figure 2). Moreover, a greater proportion of rural than urban participants cited handwashing, mask use,
231  two-meter socia distancing, avoiding handshakes or physical greetings, and wearing medical gloves,
232 whereas fewer mentioned using hand sanitizers (p-values<0.001).

233 Unadjusted analyses between demographic characteristics and PCA-derived knowledge of
234 prevention overall for all participants and stratified by urban/rural residence are shown in Figures 3 and
235  S2, respectively. Adjusting for all other variables in the model (Figure 3), the knowledge of COVID-19
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236  prevention score was -0.77 (95% Cl: -0.86, -0.69) lower for participants from urban areas than those from
237 rural areas. Monthly income of >4,600, 3,001-4,600, or 2,001-3,000 Birr (with 0-1,200 Birr as reference)
238  had the strongest positive association with knowledge of COVID-19 prevention (: 0.13 ~ 0.67). COVID-
239 19 prevention knowledge was also higher among participants who were >65 years (B: 0.38, 95% CI: 0.19,
240  0.57) with <25 years as reference, were farmers or worked in a domestic/subsistence occupation (: 0.24,
241 95% CI: 0.15, 0.33) or were government employees (: 0.14, 95% CI: 0.01, 0.27) with unemployed as
242 reference, were Christian (B: 0.16, 95% CI: 0.05, 0.27) with Muslim as reference, were single (: 0.18,
243 95% CI: 0.02, 0.33) with married as reference, and had secondary education (8: 0.17, 95% CI: 0.06, 0.29)
244 with no formal education as reference. Conversely, knowledge of COVID-19 prevention was lower
245  among households with 5-6, 7-8, or >9 household members (3: -0.29 ~ -0.18). The results stratified by
246  residence generaly aligned with the overall findings, except for the positive association of older age and
247  the inverse association of household size with COVID-19 knowledge, which were only significant for
248  participants residing in rural areas (p-values<0.001) (Figure S3). Furthermore, secondary education and
249  Christian religion were only positively associated with COVID-19 knowledge for participants residing in
250  urban areas (p-values<0.029).

251 Over half (59.0%, 227/385) of households with children under five attended child healthcare
252 services between mid-March 2020 and August-September 2021, for reasons including routine or follow-
253  up visits (41.9%, 95/227), illnesses (41.4%, 94/227), and vaccinations (33.9%, 77/227) (Table 2).
254 However, thirty-six (9.4%) households needed medical care since mid-March 2020 but did not receive it.
255  The missed care included vaccinations (63.9%, 23/36) and clinic visits for any illness (41.7%, 15/36).
256  Reasons for not receiving healthcare services were fear of going to the clinic (61.1%, 22/36), lockdown
257  restrictions (22.2%, 8/36), and shortage of vaccines or medications (19.4%, 7/385); only three (0.8%) did
258  not receive care because the clinic was closed. The median number of visits missed was 2 (IQR: 1-3).

259 Almost three-quarters (73.7%, 84/114) of households with pregnant women had a pregnancy-
260  related hedthcare visit between mid-March 2020 and August-September 2021, for reasons including
261  pregnancy-related complications or concerns (75.0%, 63/84), routine antenatal care visits (47.6%, 40/84),
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262  and delivery (32.1%, 27/84) (Table 3). Fourteen (12.3%) pregnant women required medical care during
263  pregnancy since mid-March 2020 but did not receive it; the needed care included pregnancy-related
264  complications (42.9%, 6/14) and routine antenatal care visits (28.6%, 4/14). The median number of visits
265  missed was 1 (IQR: 1-2).

266

267  Discussion

268 In this cross-sectional survey of community membersin Eastern Ethiopia, nine of ten participants
269  cited handwashing and facemask use as personal measures to prevent COVID-19, consistent with other
270  studies conducted in Ethiopia.*> * * These measures have been shown in other settings to be associated
271 with a substantial reduction in COVID-19 incidence.*” Conversely, wearing medical gloves was
272 mentioned the least as a preventive measure for COVID-19. COVID-19 is primarily spread through
273 exposure to respiratory droplets carrying infectious virus from coughs or sneezes, and transmission via
274 contact with fomites (contaminated objects or surfaces) is possible, but the risk is generally considered to
275  be low.® The World Health Organization has warned that gloves use may have limited protective
276  effectiveness for community members against SARS-CoV-2.2> ¥ Regular use of gloves may provide a
277  false sense of protection, and their incorrect use may favor SARS-CoV-2 transmission.?

278 Participants from rural areas were significantly more likely than those from urban areas to cite
279  socia distancing, avoiding crowded places, traveling, going out, and physical greetings to prevent
280  COVID-19, which are among the most effective ways to prevent SARS-CoV-2 transmission.®” ®° These
281  findings align with a study conducted in Harari, which demonstrated that individuals residing in rura
282  areas were more likely to adhere to COVID-19 prevention measures, including handwashing, staying at
283  home, maintaining social distancing, and wearing a facemask.* These findings suggest that social
284  distancing and reducing contact activities may be more feasible in rura areas, while participants from
285  urban settings may encounter challenges in avoiding close contact with others.

286 Another possible explanation could be the disparity in access to healthcare information between
287  rura and urban areas. Although our study did not assess specific sources of COVID-19 information, it
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288  was observed that television ownership was lower among participants from rural areas (19%) compared to
289  those from urban households (87%). Moreover, community-based health insurance coverage was reported
290 by ahigher proportion of rural participants (59%) compared to urban participants (25%). Consequently, it
291  is conceivable that rural participants acquired information on COVID-19 prevention from more reliable
292 sources, such as community health workers or local health clinics. Prior studies in Ethiopia have reported
293  television, social media, and radio as the most commonly cited sources of COVID-19 information, which
294  were associated with higher levels of knowledge regarding COV1D-19 transmission and prevention.® %
295  Our study, however, did not find an association between television ownership and COVID-19 prevention
296  knowledge. Although television is a common source of information, owning a television alone does not
297  guarantee exposure to accurate and reliable COVID-19 information. Factors such as the frequency and
298 quality of COVID-19 related programming, viewership habits, and media literacy could impact
299  knowledge levels. In another study conducted in Harari Region using systematic random sampling, rura
300 residents were found to be 1.62 (95% CI: 1.24, 2.10) times more likely to perceive a lower risk of
301 COVID-19 compared to urban residents, potentialy attributed to the lower population density in rural
302  aress.” Additional studies focusing on COVID-19 knowledge in Harari Region are needed to gain further
303 insights into other factors influencing COVID-19 knowledge, including health infrastructure and
304 resources, local context and cultural factors, and communication channels.

305 Knowledge of COVID-19 prevention was higher among participants aged 65 and older compared
306  to younger participants, which is in accord with previous research.?® Older adults are at a greater risk of
307 COVID-19-related complications, hospitalization, and mortality, particularly those with underlying health
308  conditions.** ** According to data from the WHO, individuals aged >60 years accounted for over 80% of
309 global COVID-19 mortality in 2020 and 2021.* Other studies conducted in Ethiopia have also reported
310  greater uptake of vaccination and other preventive measures among older adults compared to younger
311 adults>?® Although younger adults are less likely to be hospitalized with COVID-19 compared to ol der
312 adults, some develop severe disease, and they can transmit the virus even when asymptomatic.*
313  Therefore, while the older population may aready have better knowledge of COVID-19 prevention,
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314  interventions should also target younger age groups to address potential knowledge gaps and mitigate the
315  risks associated with COVID-19 transmission. It is worth noting that Ethiopia has a young population,
316  with a median age of 19.8 years, which is considerably lower than the median age of our study
317  participants (40 years).”® Therefore, the higher knowledge levels observed among older adults in our
318  study may be specific to this age group and may not necessarily reflect knowledge levels in younger age
319  cohorts.

320 Households with higher monthly income had greater knowledge of COVID-19 prevention than
321 households with the lowest income, which is consistent with previous studies in Ethiopia® % Eyeberu et
322  al. found that individuals in Harari Region with higher income had greater perception of community risk
323 of contracting COVID-19 than those in the lowest income group.® However, among participants from
324  rural areas, household size was found to be inversely associated with COVID-19 prevention knowledge,
325  whichisin contrast to a study of urban residents in northwest Ethiopia showing larger family sizes to be
326  associated with greater COVID-19 knowledge and more positive attitudes towards COVID-19
327  prevention.** In our study, none of the 40 participants from rural areas with household sizes of 9 or more
328 members and only two of 134 (1.5%) participants from households of 7-8 members had completed
329  secondary or college education. These proportions were lower than the 36.5% (19/52) of participants from
330  households with only one or two individuals who had completed secondary or college education. Limited
331  access to formal education in larger households could contribute to lower levels of COVID-19
332 knowledge.”’

333 In April 2020, Ethiopia declared a state of emergency for COVID-19, which lasted for five
334  months. The measures included suspending public gatherings such as religious congregations, sports, and
335  concerts, quarantining travelers; requiring masking; closing schools and universities; and ordering some
336 workers to work from home.”® *° Additionally, other public health measures were implemented, such as
337  restricting taxi and mass transit services, restricting long-distance travel to and from Addis Ababa, closing
338 land borders, pardoning prisoners, postponing elections, and disseminating COVID-19 information via
339  various media, including billboards and text messages.*® *® Ethiopia also established exclusive facilities
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340 for COVID-19 healthcare and repurposed non-healthcare facilities as isolation centers and hospitals for
341  COVID-19 care.®® In the Harari Region, we found that the most recognized community or government
342  measures to prevent COVID-19 were closures of schools and universities and advice to avoid gatherings.
343  More urban participants were also aware of government COV1D-19 sensitization campaigns and advice to
344  stay home, which may be attributed to exposure to multi-media messaging in cities.”®

345 Our study also evaluated healthcare access for young children and pregnant women after the first
346  COVID-19 case was reported in Ethiopia in March 2020. From mid-March to August-September 2021,
347  over haf of participants with children under five and three-quarters of pregnant women were able to
348  attend hedlthcare visits, but one in ten missed at least one clinic visit due to concerns about contracting
349  SARS-CoV-2. These findings align with a study in Southwest Ethiopia, which reported a significant
350 reduction in family planning, antenatal care visits, healthcare facility births, and newborn vaccinations
351 during the pandemic.® During the pandemic in 2020 and 2021, there was a notable decline in childhood
352 vaccination coverage, particularly in low and middle-income countries® Ethiopia also experienced
353  disruptionsin scheduled supplemental vaccination activities, including the postponement of a nationwide
354 measles preventive vaccination campaign in April 2020.>* Another study in Ethiopia, demonstrated a
355  significant decrease in childhood vaccinations, attributed to government lockdowns and inadequate
356  supply by local providers and suppliers. To mitigate the impact of the pandemic on childhood vaccination
357  coverage and ensure the continuity of essential healthcare services for children and pregnant women, it is
358 recommended to facilitate the vaccination process by reducing waiting times at health centers, addressing
359  parents concerns and fears related to COVID[119, improving vaccine availability, and promoting access
360  inremote areas.”

361 This cross-sectional study has limitations, such as the lack of causa inference or temporality
362  assessment, and potential socia desirability bias in responses regarding COVID-19 prevention
363  knowledge. As with any cross-sectional survey, the possibility of interviewer bias in conducting
364  interviews cannot be completely ruled out. However, we took proactive measures to minimize this
365  potential bias including comprehensive training provided to interviewers, rigorous recruitment processes
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366  for selecting qualified interviewers, and regular supervision of interviews by a data collection expert.
367  Nonetheless, our study included a large sample of urban and rural community members, which provided
368  the power to examine the datain several ways.

369

370  Conclusion

371 In Harar and Kersa, Ethiopia, nine of ten community members knew that handwashing and mask-
372 wearing could prevent COVID-19, but fewer identified avoiding crowded places and socia distancing as
373  prevention measures. Participants from rural areas demonstrated higher knowledge of COVID-19
374  prevention than those from urban areas. These findings suggest the importance of targeted outreach and
375  community-engaged messaging to promote prevention measures, especially among younger, unemployed,
376  and less educated individuals. In addition, promoting the safety and efficacy of COVID-19 vaccines
377  through tailored communication strategies involving community leaders is necessary. Understanding
378  these factors can aid authorities in devel oping effective education programs to control infectious disease

379 transmission in households and communities.
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Table 1. Descriptive statistics of individuals who participated in COVID-19
cross-sectional survey, Ethiopia, August — September 2021, (N=880)

Total Urban Rural
N=880 N=440 N=440 p-value
N (%) N (%) N (%)

Individual characteristics

Age (years) <0.001
<25 63 (7.2) 30 (6.8) 33(7.5)

25-44 437 (49.7) 184 (41.8) 253 (57.5)
45-64 280 (31.8) 146 (33.2) 134 (30.5)
265 100 (11.3) 80 (18.2) 20 (4.5)

Female sex 721 (81.9) 348 (79.1) 373 (84.8) 0.035

Ethnicity <0.001
Oromo 578 (65.7) 171 (38.9) 407 (92.5)

Amhara 198 (22.5) 165 (37.5) 33 (7.5)
Other 104 (11.8) 104 (23.6) 0 (0.0)

Religion <0.001
Orthodox 234 (26.6) 197 (44.8) 37 (8.4)

Muslim 608 (69.1) 210 (47.7) 398 (90.5)
Other 38 (4.3) 33 (7.5) 5(@1.1)

Marital status <0.001
Married 590 (67.0) 242 (55.0) 348 (79.1)
Divorced/separated 71 (8.1) 45 (10.2) 26 (5.9)

Widowed 165 (18.8) 112 (25.5) 53 (12.0)
Single 54 (6.1) 41 (9.3) 13 (3.0)

Education <0.001
No formal education 438 (49.8) 120 (27.3) 318 (72.3)

Primary 176 (20.0) 118 (26.8) 58 (13.2)
Secondary 143 (16.2) 109 (24.8) 34 (7.7)
College 123 (14.0) 93 (21.1) 30 (6.8)

Occupation <0.001
Unemployed 315 (35.8) 192 (43.6) 123 (28.0)
Government employee 131 (14.9) 104 (23.6) 27 (6.1)

Private employee 114 (13.0) 62 (14.1) 52 (11.8)
Farmer/Domestic 253 (28.7) 20 (4.5) 233 (53.0)
Other 67 (7.6) 62 (14.1) 5(1.1)

Has health insurance 370 (42.1) 111 (25.2) 259 (58.9)

Household characteristics

Household size <0.001

1-2 146 (16.6) 94 (21.4) 52 (11.8)
3-4 257 (29.2) 168 (38.2) 89 (20.2)
5-6 247 (28.1) 122 (27.7) 125 (28.4)
7-8 171 (19.4) 37 (8.4) 134 (30.5)
=9 59 (6.7) 19 (4.3) 40 (9.1)

Children under 5 years 385 (43.8) 129 (29.3) 256 (58.2) <0.001

Adults over 60 years 236 (26.8) 134 (30.5) 102 (23.2) 0.006

Pregnant women 114 (13.0) 40 (9.1) 74 (16.8) <0.001

Household member tested

positive for SARS-CoV-2 24 (2.7) 20 (4.5) 4 (0.9) 0.001

Income <0.001
24,600 175 (19.9) 96 (21.8) 97 (22.0)
3,001-4,600 134 (15.2) 73 (16.6) 137 (31.1)
2,001-3,000 168 (19.1) 75 (17.0) 93 (21.1)
1,201-2,000 210 (23.9) 71 (16.1) 63 (14.3)

0-1,200 193 (21.9) 125 (28.4) 50 (11.4)
Owns television 469 (53.3) 384 (87.3) 85 (19.3) <0.001
564
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Table 2. Child healthcare access, Ethiopia, August — September
2021 (N=385)

N %
Had children under 5 attend any healthcare visits 227 59.0
since mid-March 2020
Routine follow-up visit 95 24.7
Childhood vaccinations 77 20.0
Clinic visits for any illness 94 24.4
Services for malnutrition 8 2.1
Needed medical care/clinic visit but could not do so 36 9.4
since mid-March 2020
Routine follow-up visit 7 1.8
Routine vaccinations 23 6.0
Clinic visits for any illness 15 3.9
Services for malnutrition 2 0.5
Number of medical care/clinic visits missed
1 9 2.3
2 11 2.9
23 16 4.2
Reasons for not receiving healthcare®
Clinic closed 3 0.8
Out of vaccines or medications 7 1.8
Did not get transportation 5 1.3
Lockdown 8 2.1
Afraid to go 22 5.7
No response 1 0.3
566 ? Participants could provide multiple reasons

567
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Table 3. Pregnancy healthcare access, Ethiopia, August — September
2021 (N=114)

N %
Attended any pregnancy-related healthcare since 84 73.7
mid-March 2020
Routine antenatal care visits 40 35.1
Pregnancy-related complication or concern 63 55.3
Delivery 27 23.7
Caesarean section 3 35
lliness not related to pregnancy 9 7.9
Medications 2 1.8
Routine postnatal care visit 6 5.3
Postnatal concern or complications 1 0.9
Needed medical care during pregnancy but could not 14 12.3
do so since mid-March 2020
Routine antenatal care visits 4 35
Pregnancy-related complication or concern 6 e
lliness not related to pregnancy 2 1.8
Postnatal concern or complications 2 1.8
Number of medical care/clinic visits missed
1 6 5.3
2 4 35
Reasons for not receiving healthcare
Out of medications 1 0.9
Lockdown 1 0.9
Afraid to go 1 0.9
No response 11 78.6
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569  FigureTitlesand L egends

570  Figurel. Geospatial Distribution of the Harar and K ersa Health and Demogr aphic Surveillance
571  Systems (HDSS) within East Hararghe, Oromia, Ethiopia. The smaller map panels on the right

572  identify the location of the HDSS catchment areas within the East Haraghe Zone of the Oromiaregion in
573  Ethiopia The HDSS catchment in Haramaya (depicted in green) was in devel opment during the data

574  collection period, so households from this catchment were not included in this study.

575  Figure 2. Knowledge of individual and community/government measures to prevent COVID-19 stratified
576 by urban (Harar) and rural (Kersa) residence, Ethiopia, August — September 2021 (N=880). Error bars
577  represent 95% confidence intervals.

578  Figure 3. Unadjusted and adjusted associations between demographic characteristics and knowledge of
579  COVID-19 prevention index, all participants (N=880), Ethiopia, August — September 2021. Points

580  represent § coefficients and error bars represent 95% confidence intervals. Adjusted for all other variables
581 inthemodel. Knowledge of prevention was derived from principal components analysis and includes:
582  handwashing, sanitizer use, mask wearing, avoiding handshaking/physical greeting, avoiding travel,

583  avoiding going out, avoiding crowded places, and two-meter social distancing.
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