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Background: Ethiopia has received 2.2 million doses of COVID-19 vaccine from the 
COVID-19 Vaccines Global Access (COVAX) facility and planned to vaccinate 20% of its 
population by the end of 2021. However, evidence on the current uptake of the vaccine in our 
country is scanty. Therefore, this study aimed to assess COVID-19 vaccine uptake and 
associated factors among health professionals in Ethiopia.
Methods: A national online cross-sectional E-survey was conducted on COVID-19 vaccine 
Uptake and associated factors among health professionals in Ethiopia from June 1 to 30, 
2021. A semi-structured questionnaire was created on Google forms and disseminated 
online. The snowball sampling technique through the authors’ network with Ethiopian 
residents on the popular social media like Facebook, telegram, and email was used. 
Descriptive statistics were performed. Multivariable logistic regression analysis was per
formed using Statistical Package for Social Sciences version 25, and all variables with 
P-value <0.05 and adjusted odds ratio at 95% CI were used to declare the predictors of the 
outcome variable.
Results: A total of 522 health professionals participated in the survey, of which about 324 
(62.1%) of them were vaccinated with any of the COVID-19 vaccines at least once. The 
study indicated that COVID-19 vaccine uptake was associated with age range from 35 to 44 
years [AOR = 12.97, 95% CI: 2.36–71.21], age beyond 45 years [AOR = 18.95, 95% CI = 
2.04–36.29], being male [AOR = 2.91, 95% CI = 1.05,8.09], being only an academician 
[AOR = 0.23, 95% CI: 0.10–0.49], academicians working in University hospitals [AOR = 
0.19, 95% CI: 0.05–0.83], perceiving their family as healthy [AOR = 4.40, 95% CI: 2.21– 
8.75], no history of receiving other vaccine before as an adult [AOR = 4.07, 95% CI: 2.07– 
8.01] and no history of contact with confirmed COVID-19 patients or clients [AOR = 0.42, 
95% CI: 0.20–0.86].
Conclusion: The study found that COVID-19 vaccine uptake among health professionals 
was low. This was not sufficient to achieve herd immunity as at least nine out of ten health 
professionals are required for herd immunity. Ages, sex, place of work, perceived family 
health status, previous experience of receiving a vaccine as an adult and history of contact 
with COVID-19 clients or patients were the factors that influence the vaccine uptake among 
health professionals in Ethiopia. Hence, decision makers and health managers should con
sider instituting mandatory vaccination for health professionals and design strategies for the 
provision of the vaccine.
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Plain Language Summary
COVID-19 Vaccine uptake is the number of people vaccinated with a certain dose of the 
vaccine in a certain time period, which can be expressed as an absolute number or as the 
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proportion of a target population. Although Ethiopia has planned 
to vaccinate 20% of its population with the COVID-19 vaccine 
by the end of 2021, evidence on the current uptake among health 
professionals was scanty. Therefore, this study aimed to assess 
COVID-19 vaccine uptake and associated factors among health 
professionals in Ethiopia. This finding revealed that vaccine 
uptake was not sufficient as health professionals were the vital 
source of information and their role in promoting COVID-19 
vaccine uptake is crucial. Hence, decision makers and health 
managers should consider instituting mandatory vaccination for 
health professionals and design strategies for the provision of the 
vaccine.

Background
Coronavirus disease 2019 (COVID-19) is caused by 
Severe Acute Respiratory Syndrome Corona virus-2 
(SARS-CoV-2).1 First identified in Wuhan, China at the 
end of December 2019,2 COVID-19 was declared as 
a Public Health Emergency of International Concern by 
the World Health Organization (WHO).3 Globally, it 
affected 235,413,296 individuals and caused 4,809,246 
deaths until October 4, 2021.4 Ethiopia confirmed its 
index case on March 13, 2020,5 and as of October 3, 
2021, there were 348,669 cases and 5722 deaths in the 
country.6 In addition to the effective public health mea
sures such as educating the general population, social 
distancing, wearing face masks, hand washing, and avoid
ance of crowded conditions, COVID-19 vaccination has 
emerged and currently 22 vaccines were approved for 
use.7,8 Accordingly, about 47% and 35% of the world 
populations were vaccinated for COVID-19 partly and 
fully, respectively, until October 4, 2021.9 Ethiopia 
received the initial 2.2 million doses of vaccine from the 
COVID-19 Vaccines Global Access (COVAX) facility and 
planned to vaccinate 20% of its population with COVID- 
19 vaccine by the end of 2021.10

Vaccine uptake is the number of people vaccinated 
with a certain dose of the vaccine in a certain time period, 
which can be expressed as an absolute number or as the 
proportion of a target population.11 The WHO and the 
Centers for Disease Control and Prevention (CDC) have 
identified health-care workers (HCWs) as a population 
with significantly increased risk of infection from the 
SARS-CoV-2, and Phase 1 allocation of COVID-19 vac
cine targeted HCWs to protect themselves and the public 
health.12–14 Moreover, health professionals serve as 
a trusted source of information on public health topics 
and their role in promoting COVID-19 vaccine uptake is 

crucial. Hence, regarding a novel COVID-19 vaccine 
uptake, they need to avoid refusal to inspire attitude of 
the general public towards a positive one.15

Health professionals showed skepticism towards vac
cine uptake,16 and 22.51% of health-care workers hesitate 
over COVID-19 vaccination worldwide.17 In the 
Democratic Republic of Congo, only 27.7% of HCWs 
said that they would get vaccinated if the COVID-19 
vaccine was available.18 A large proportion (47.32%) of 
the Ethiopian population are unwilling to take the COVID- 
19 vaccine while 21.31% are not decided.19 Despite the 
similarity in the estimate of the rates of COVID-19 vacci
nation hesitancy in health professionals and the general 
population,20 sometimes health-care workers become more 
hesitant to COVID-19 vaccine than the general population 
(62.5% vs.22.2%).21

By nature of their occupation, health-care workers are 
at an increased risk of exposure to the severe acute respira
tory syndrome corona virus 2 (SARS-COV2), and vaccine 
hesitancy can affect their lives more.22 Though, globally 
many countries are under reporting death of health-care 
workers due to COVID-19, health-care workers are dying 
every 30 minutes and more than 17,000 health-care work
ers died in the last one year as Amnesty report of March 5, 
2021.23 In addition to the possibility of contaminating their 
families and patients, hesitancy of health professionals 
could lead to hesitancy of the general public at large as 
health professionals are trusted sources of information on 
the issues of public health, including COVID-19 
vaccines.15 If health professionals continue to remain hesi
tant towards COVID-19 vaccines, they cannot be in 
a position to recommend these vaccines to the general 
public and ensure mass vaccinations with the available 
COVID-19 vaccines.17

So far, the studies conducted identified that low vac
cine uptake was influenced by perceptions and misconcep
tions about vaccine efficacy, adverse effects, and 
vaccinations causing disease.16,24–27 Effective use of vac
cination was seen,16,24,27 desire to protect themselves and 
their family and friends,25 and vaccination recommenda
tion from a family member or close friends.28 Among the 
general public for all vaccines, receiving a vaccination 
recommendation by a trusted medical provider has 
a significant influence on vaccination acceptance.28,29 

A study conducted in Ethiopia found that only a 
small percent of the population was willing to accept the 
COVID-19 vaccine, and most people were hesitating about 
the vaccine. Also, almost all reported that health workers 
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should be vaccinated first.19 This indicated that good vac
cination acceptance among health professionals would 
enhance the vaccination rate in the general population. 
However, there was no prior study conducted among 
health professionals who were expected to be models for 
the general population toward the vaccine uptake.

As far as the knowledge of the authors is concerned, no 
prior study was conducted on COVID-19 vaccine uptake 
and associated factors among health professionals in the 
study area. Therefore, this study aimed to assess COVID- 
19 vaccine uptake and associated factors among health 
professionals in Ethiopia.

Methods and Materials
Study Area and Period
The study was conducted in the Federal Democratic 
Republic of Ethiopia from June 1 to 30, 2021. Ethiopia 
is the largest and the most populated country that is 
located in the horn of Africa.

Currently, the Ethiopian health system has three tiers of 
service having health facilities of different types. As of today, 
the country has a total of over 73,514 health professionals 
working in 24,000 health facilities of all types; 392 govern
ment hospitals, 4064 health centers, 16,989 health posts. The 
numbers of operational private facilities are 5401 primary 
clinics, 62 hospitals, 536 specialty clinics and 1308 medium 
clinics providing promotive, preventive, and curative health 
services to the population. Over 3000 medical professionals 
were operating in different disciplines in 2019 in Addis Ababa.

Study Design
A national online cross-sectional E-survey was conducted 
on COVID-19 Vaccine Uptake and associated factors 
among Health Professionals in Ethiopia, 2021.

Source Population
All employed health professionals who work in health 
institutions of Ethiopia were the source population.

Study Population
All those selected or surveyed employed health profes
sionals working in the health institutions of Ethiopia 
were the study population.

Eligibility Criteria
Employed health professionals aged 18 or more years, 
who reside in Ethiopia, who were able to read and 

understand the English language, agreed to participate 
and completed the survey were included in the analysis. 
Those health professionals who could not access the 
Internet were excluded. Also, incomplete responses were 
excluded from the analysis.

Sample Size Determination
A total of 522 respondents participated in the study across 
the country within the study period as it is difficult to 
predetermine the sample size for the survey.

Sampling Technique and Procedures
During this study, Ethiopia was in a partial lockdown with 
different institutions due to fear of COVID-19. Hence, we 
opted to use popular social media for enrolling potential 
participants. For this, we employed snowball sampling 
where we identified all the existing health professionals 
in the country. Google Form link to the questionnaire was 
then sent to the potential participants via the identified 
social medias.

Study Variables
COVID-19 vaccine uptake was the outcome variables 
measured in the study, whereas various factors described 
in four main sections such as; socio-demographic and 
economic variables (age, sex, religion, ethnicity, residence, 
marital status, educational status, family size and monthly 
income); profession and work-area-related variables (place 
of work or types of facility, types of profession); health 
status and exposure variables (perceived own health status, 
perceived family health status, tested for covid-19, history 
of chronic illness, history of vaccination for other diseases 
and contact history with COVID-19 patients or clients) 
were the independent variables.

COVID-19 vaccine uptake among health professionals 
was measured using the question: “Have you taken 
COVID-19 vaccine at least one dose as of today?”. This 
question was answered as either “Yes or No” type close- 
ended question to indicate the vaccine uptake.

Operational Definitions
Vaccine Uptake: Is an absolute number of people who 
have received a specified vaccine dose (ie, at least one 
dose of a COVID-19 vaccine) during the period of the 
survey. It was measured by the closed-ended question as 
“Have you been vaccinated with any of COVID-19 vac
cines at least once currently?” (Yes/No). Those partici
pants who have taken the vaccine answered as “Yes” and 
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those who were not vaccinated answered as “No” to the 
question to indicate the vaccine uptake.30

Health Institutions: Are public and private organiza
tions that provide health care and related services to the 
provision of patients and clients at different levels in the 
health system of Ethiopia (health facilities, health offices 
from district to FMOH and academic institutions).

Health Facilities: Are public facilities at different 
levels of health care, according to the Ethiopian current 
health tier system (three tier systems), where health ser
vices are provided (primary level, secondary level and 
tertiary level health care) and private health facilities of 
all types.31

Health Professionals: A physician or other health-care 
practitioners licensed, certified or registered to perform 
specific health-care services in public and private health 
institutions consistent with the state law.

Perceived Health Status: The respondent’s report about 
their or family health status, which was assigned with 
numerical values according to the scale: very good = 5, 
good = 4, medium = 3, poor = 2 and very poor = 1; then 
the value was re-categorized into Healthy and Not healthy.

Chronic Illnesses: is a disease condition that lasts more 
than 3 months on respondents or their family members.

Data Collection Instrument
Data was collected via an online platform using a semi- 
structured questionnaire. The questionnaire was adapted 
by reviewing different literates and modified to the local 
context.32 The questionnaire was prepared in English and 
comprised of three main sections including socio- 
demographic and socio-economic factors; profession and 
work-area-related factors and health status and exposure- 
related factors.

The questionnaire contains a brief introduction to the 
study’s background, objective of the study, eligibility cri
teria, voluntary nature of participation, declaration of con
fidentiality, and anonymity and informed consent of each 
participant asking whether or not they want to participate 
in this study. Participants must respond positively for 
further proceeding with the self-reporting on the question
naire link on the Google form.

Data Collection Procedures
During data collection, study participants were recruited 
using snowball sampling technique from health profes
sionals through the author’s network with residents on 
the popular social media such as Facebook, Telegram, 

and email. The link of the questionnaire was posted by 
the authors on the above-mentioned Social Media and to 
fulfill the terms and conditions on the link. Regarding the 
responses of respondents’ terms and conditions of Google 
forms were first assured before proceeding to the survey.

Data Quality Control
Different measures were undertaken to maintain the qual
ity of the data before, during and after data collection. 
Before the actual data collection, the questionnaire pre
pared in English was translated into the local language and 
then translated back into English, and the contents of the 
questionnaires were checked for its consistency. Also, the 
questionnaire was pretested on some of the health profes
sionals surrounding us, and then after feedbacks have been 
received from those participants, some modifications and 
corrections were made accordingly to the questionnaire 
before distributing to the whole. Finally, incomplete 
responses were excluded from the analysis.

Data Processing and Analysis
Completed questionnaires were extracted from Google 
Forms and exported to a Microsoft Excel 2013 for coding 
and then exported to Statistical Package for Social 
Science (SPSS) version 25 software for cleaning and 
analysis. Data analysis was performed using a variety of 
descriptive statistics such as frequency distribution, per
centage, and computing mean scores. Then, data was 
presented using tables, graphs and charts. Association 
between dependent and independent variables was ana
lyzed first using binary logistic regression analysis. 
Variables that had p ≤ 0.25 on binary logistic regression 
analysis were considered to be candidates for multivari
able logistic regression analysis. Multivariable logistic 
regression was employed to analyze the relationship 
between the outcome variable and predictor variables. In 
multivariable logistic regression, the backward (LR) vari
able selection method was used in the analysis. 
Independent variables with P-values <0.05 and Adjusted 
Odds Ratio at 95% CI were used to declare the predictors 
of the outcome variable.

Collinearity was checked using a collinearity matrix, 
with all values of variance inflation factors (VIF) less than 
3.5 (cutoff point for VIF <10). The goodness of fit of the 
model was assessed using the Hosmer and Lemeshow test, 
which indicated the non-significant chi-square (p-value of 
0.257). This indicates that the model was appropriate for 
data analysis.
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Ethical Approval and Considerations
The study was conducted after appropriate research ethical 
approval was obtained from the ethical review Board of 
Wollega University, Institute of health sciences (Reference 
number: IRB/298/2021). This study was conducted in 
accordance with the Declaration of Helsinki. The ques
tionnaire was designed to be anonymous, and the result did 
not identify the personality of the respondents, rather it 
was presented in the aggregated statistics. Data was kept in 
protected and safe locations. Paper-based data was kept in 
a locked cabinet and computer-based data was password- 
secured. Data sharing was enacted based on the consent 
and permission of research participants and the ethical and 
legal rules of data sharing, and it was not accessed by 
a third person, except the research teams.

Results
Characteristics of the Study Participants
A total of 522 health professionals were involved and 
completed the survey questionnaire. Most of the respon
dents were within the age range of 30–39 years, 406 
(77.8%); with the mean age of (30.9+ SD = 4.75). Male 
constituted 471 (90.2%) of the study participants. Majority 
of participants belonged to Oromo, 321 (61.5%) by ethni
city; protestant, 168 (32.2%) by religion and were married, 
351 (67.2%). Most of the respondents were Bachelors of 
Science degree, 225 (43.1%); followed by Master of 
Science degree, 197 (37.7%) holders. The majority of the 
respondents were urban residents, 448 (85.8%) and 450 
(86.2%) of them had less than five people per household 
(Table 1).

Regarding profession and work-area-related character
istics; the highest numbers of participants were from only 
clinical staffs, 183 (35.1%) followed by only academic 
staff 160 (30.7%), while academicians working in univer
sity hospitals constitute only 23 (4.4%). Of those only 
academicians, about 67 (20.7%) of them had taken the 
vaccine.

The place of work for most of the participants was 
universities or colleges (academicians), 152 (29.1%). The 
highest proportion of vaccinated individuals were 
observed in those who were working in health centers, 
90 (27.8%) followed by those who worked in hospitals, 
75 (23.1%) and health offices, 82 (25.3%). Profession 
wise, most of the participants were public health, 258 
(49.4%) and nurses, 124 (23.8%). Among those who had 
participated, 162 (50.0%), 67 (20.7%) and 27 (8.3%) of 

involved public health, nurses and medical doctors had 
taken the vaccine at least one dose, respectively.

Concerning health status and exposure-related charac
teristics; those respondents who perceived themselves as 
healthy were about 425 (81.4%), while those who perceive 
their family as healthy were accounted for as 383 (73.4%). 
Of these who perceived their family as healthy, 255 
(78.7%) had taken the vaccine.

About eight out of ten, 407 (78%) respondents had 
history of receiving other vaccines as an adult for them
selves. Of these, 270 (83.3%) had taken the vaccine.

Almost half, 248 (47.1%) of the respondents had his
tory of contact with confirmed COVID-19 patients or 
clients. Of these, 125 (23.9%) and 123 (23.6%) of them 
had direct contact and had not direct contact with them, 
respectively. Whereas, 274 (52.5%) of the respondents had 
no contact with confirmed COVID-19 patients and of these 
almost half, 154 (47.5%) of them had taken the vaccine. 
Only 99 (19%) of the respondents were involved in the 
COVD-19 isolation center or care, and of these only 72 
(22.2%) had taken the vaccine.

COVID-19 Vaccine Uptakes
Of all health professionals who were involved in the 
survey, about 324 (62.1%) of them were vaccinated with 
any of the COVID-19 vaccines at least one dose, whereas 
about 198 (37.9%) were not vaccinated or had not taken 
the vaccine (Table 2).

Factors Associated with COVID-19 
Vaccine Uptake
In the binary logistic regression analysis, some of the vari
ables such as age, sex, residence, educational status, 
monthly income, place of work, type of profession, staffing 
or expertise, perceived own health status, perceived family 
health status, ever been tested for COVID-19, presence of 
chronic disease for respondent, history of receiving other 
vaccine before as an adult, ever involved in COVID-19 
isolation center or care, history of contact with confirmed 
COVID-19 patients or clients were statistically associated 
with COVID-19 vaccine uptake (Table 2). Whereas, some 
of the variables such as religion, ethnicity, marital status and 
family sizes were excluded because of their p-value was 
>0.25 on binary logistic regression analysis.

After adjusting for other variables such as age, sex, 
staffing or expertise, perceived family health status, his
tory of receiving other vaccines before as an adult, history 
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of contact with confirmed COVID-19 patients or clients 
showed statistically significant association with the 
COVID-19 vaccine uptake in multiple logistic regression 
analysis (Table 2).

Old age health professionals, 40–49 years were thirteen 
times more likely to uptake COVID-19 vaccine [AOR = 12.97, 
95% CI: 2.36–71.21] while those age >50 years old were about 
nineteen times more likely to uptake COVID-19 vaccine 
[AOR = 18.95, 95% CI = 2.04–36.29] when compared to 
younger age, 18–29 years old, health professionals. Male 
health professionals were 2.91 times more likely to uptake 
COVID-19 vaccine [AOR = 2.91, 95% CI: 1.05–8.09] than 
their counterparts.

The probability of COVID-19 vaccine uptake for those 
who were only academic staffs and academic staffs work
ing in university hospitals were reduced by 77% [AOR = 
0.23, 95% CI: 0.10–0.49] and 81% [AOR = 0.19, 95% CI: 
0.05–0.83] compared to those who were health office 
staffs.

The odds of COVID-19 vaccine uptake was 4.4 times 
higher in those who perceived their family health status as 
healthy [AOR = 4.40, 95% CI: 2.21–8.75] compared to 
their counterparts. The study revealed that health profes
sionals who did not have a history of receiving other 
vaccines before as an adult were about 4 times more likely 
to uptake COVID-19 vaccine [AOR = 4.07, 95% CI: 2.07– 
8.01] than those who received other vaccines before as an 
adult. The probability of COVID-19 vaccine uptake by 
those who had no history of contact with confirmed 
COVID-19 patients or clients was reduced by 58% 
[AOR = 0.42, 95% CI: 0.20–0.86] compared to those 
who had direct contact with the confirmed COVID-19 
patients or clients.

Discussion
This study assessed uptake of COVID-19 vaccine among 
health professionals and associated factors. The study 
found that 324 (62.1%) of the health professionals were 
vaccinated for COVID-19 at least once. This finding was 
higher than the study finding from the Liverpool city 
council region which revealed the vaccine uptake of 
51.4%.33 But, it was lower than the study findings in 
other developed countries such as New York City 
(82%).34 The reason might be due to the increased mor
bidity and mortality rates in those countries, variation in 
the study periods and also due to the late arrival of the 
vaccine in Ethiopia. This study was also supported by 
a study conducted in low- and middle-income countries 

Table 1 Socio-Demographic and Economic Characteristics of the 
Study Participants Toward COVID-19 Vaccine Uptake and Associated 
Factors Among Health Professionals in Ethiopia, 2021 (N = 522)

Variables Categories Frequency (%)

Age 18–29 20 (3.8%)

30–39 406 (77.8%)

40–49 71 (13.6%)

50+ 25 (4.8%)

Sex Male 471 (90.2%)

Female 51 (9.8%)

Religion Orthodox 135 (25.9%)

Protestant 168 (32.2%)

Muslim 160 (30.7%)

Catholic 21 (4.0%)

Wakefata 17 (3.3%)

Othersa 21 (4.0%)

Ethnicity Oromo 321 (61.5%)

Amhara 94 (18.0%)

Tigre 21 (4.0%)

Gurage 31 (5.9%)

Somali 21 (4.0%)

Otherb 34 (6.5%)

Resident Urban 448 (85.8%)

Rural 74 (14.2%)

Marital status Never married/divorced/ 

widowed

171 (32.8%)

Married 351 (67.2%)

Educational 

status

College Diploma 28 (5.4)

BA/BSc Degree 225 (43.1)

MA/MSc Degree 197 (37.7)

PHD and above 72 (13.8)

Family size <5 450 (86.2%)

≥5 72 (13.8%)

Monthly income 1651–3200 13 (2.5%)

3201–5250 44 (8.4%)

5251–7800 172 (33.0%)

7801–10,900 171 (32.8%)

>10,900 122 (23.4%)

Note: aHindu, Apostolic Christian. bBurji, Sidama, India (expatriate).
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Table 2 Factors Associated with COVID-19 Vaccine Uptake Among Health Professionals in Ethiopia (N = 522)

Variables Categories COVID-19 Vaccine Uptake OR[95% CI]

Yes No COR AOR

N=324(62.1%) N=198(37.9%)

Age 18–29 7 (2.2%) 13 (6.6%) 1

30–39 228 (70.4%) 178 (89.9%) 2.38 (0.93, 6.08) 0.92 (0.22, 3.78)

40–49 66 (20.4%) 5 (2.5%) 24.51 (6.73, 89.28) 12.97 (2.36, 71.21)**

50+ 23 (7.1%) 2 (1.0%) 21.36 (3.85, 48.35) 18.95 (2.04, 36.29)*

Sex Male 305 (94.1%) 166 (83.8%) 3.09 (1.70, 5.63) 2.91 (1.05, 8.09)*

Female 19 (5.9%) 32 (16.2%) 1

Resident Urban 268 (82.7%) 180 (90.9%) 0.48 (0.27, 0.84) 0.78 (0.32, 1.89)

Rural 56 (17.3%) 18 (9.1%) 1

Educational status College Diploma 24 (7.4%) 4 (2.0%) 1

BA/BSc Degree 142 (43.8%) 83 (41.9%) 0.28 (0.09, 0.85) 0.27 (0.05, 1.34)

MA/MSc Degree 101 (31.2%) 96 (48.5%) 0.17 (0.05, 0.52) 0.48 (0.08, 2.59)

PHD and above 57 (17.6%) 15 (7.6%) 0.63 (0.19, 2.10) 1.26 (0.20, 7.76)

Monthly income 1651–3200 6 (1.9%) 7 (3.5%) 1

3201–5250 35 (10.8%) 9 (4.5%) 4.54 (1.22, 16.87) 4.64 (0.47, 45.57)

5251–7800 135 (41.7%) 37 (18.7%) 4.26 (1.35, 13.44) 6.79 (0.99, 46.44)

7801–10,900 88 (27.2%) 83 (41.9%) 1.24 (0.39, 3.83) 2.54 (0.36, 17.68)

>10,900 60 (18.5%) 62 (31.3%) 1.13 (0.36, 3.55) 1.01 (0.14, 7.48)

Place of work Hospital 75 (23.1%) 39 (19.7%) 0.42 (0.22, 0.80) 1.17 (0.29, 4.78)

Health Center 90 (27.8%) 22 (11.1%) 0.89 (0.45, 1.79) 1.76 (0.43, 7.26)

Academician 59 (18.2%) 93 (47.0%) 0.14 (0.07, 0.25) 1.55 (0.29, 8.11)

Private clinic 6 (1.9%) 9 (4.5%) 0.15 (0.05, 0.46) 0.23 (0.04, 1.40)

Othersa 12 (3.7%) 17 (8.6%) 0.16 (0.06, 0.38) 0.31 (0.07, 1.39)

Health Offices 82 (25.3%) 18 (9.1%) 1

Type of profession Nurse 67 (20.7%) 57 (28.8%) 0.69 (0.45, 1.07) 0.48 (0.21, 1.07)

Midwifery 25 (7.7%) 15 (7.6%) 0.98 (0.49, 1.96) 0.89 (0.20, 3.88)

Medical Doctor 27 (8.3%) 3 (1.5%) 5.33 (1.58, 18.05) 4.09 (0.51, 32.78)

Medical Laboratory 6 (1.9%) 3 (1.5%) 1.19 (0.29, 4.85) 0.43 (0.02, 12.40)

Pharmacy 16 (4.9%) 6 (3.0%) 1.58 (0.59, 4.18) 0.61 (0.14, 2.73)

Anesthesia 3 (0.9%) 3 (1.5%) 0.59 (0.117, 2.99) 3.63 (0.17, 76.35)

Psychiatry 9 (2.8%) 9 (4.5%) 0.59 (0.23, 1.54) 0.73 (0.16, 3.19)

Dentistry 6 (1.9%) 3 (1.5%) 1.19 (0.29, 4.85) 0.14 (0.01, 1.58)

Othersb 3 (0.9%) 3 (1.5%) 0.59 (0.12, 2.99) 1.37 (0.14, 13.49)

Public Health 162 (50.0%) 96 (48.5%) 1

(Continued)
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(LMIC) which indicated that COVID-19 vaccine accep
tance across LMIC ranged from 66.5% to 96.6% with an 
average of 80.3%. Of which, health-care workers in Sierra 
Leone have shared greater acceptance.35

Age, sex, profession, perceived family health status, 
previous experiences of receiving other vaccines and his
tory of contact with a COVID-19 client were found to be 
predictors of COVID-19 vaccine uptake in this study. In 
this regard, male health professionals were 2.9 times 
(AOR = 2.91; CI: 1.05, 8.09, p = 0.041) more likely to 
uptake COVID-19 vaccine than female health profes
sionals. This finding was in line with the studies conducted 

in the Democratic Republic of Congo,36 Ghana,37 United 
States of America38, Kingdom of Saudi Arabia and 
Uganda.17,39,40 The variation might arise from the fear of 
a vaccine shot by female health professionals. The differ
ence might also be attributed to the large proportion of 
males than females proportion in this study.

The study also found that COVID-19 vaccine uptake 
was increased among older ages (40–49 and 50+) com
pared to those 18–29 years. This finding was similar with 
the study done in United States of America, Bangladesh 
and Kingdom of Saudi Arabia.17,38,41,42 This might be due 
to the fact that there is an increment in understanding of 

Table 2 (Continued). 

Variables Categories COVID-19 Vaccine Uptake OR[95% CI]

Yes No COR AOR

N=324(62.1%) N=198(37.9%)

Staffing Academic staff 67 (20.7%) 93 (47.0%) 0.19 (0.12, 0.33) 0.23 (0.10, 0.49)***

Academic staffs working in 

University Hospitals

11 (3.4%) 12 (6.1%) 0.25 (0.10, 0.62) 0.19 (0.05, 0.83)*

Clinical staffs 124 (38.3%) 59 (29.8%) 0.58 (0.35, 0.95) 0.57 (0.26, 1.25)

Othersc 2 (0.6%) 1 (0.5%) 0.55 (0.05, 6.26) 0.06 (0.002, 1.77)

Health Offices staffs 120 (37.0%) 33 (16.7%) 1

Perceived own health status Not healthy 53 (16.4%) 44 (22.2%) 1

Healthy 271 (83.6%) 154 (77.8%) 1.46 (0.94, 2.28) 0.73 (0.25, 2.12)

Perceived family health status Not-Healthy 69 (21.3%) 70 (35.4%) 1

Healthy 255 (78.7%) 128 (64.6%) 2.02 (1.36, 2.99) 4.4 (2.21, 8.75)***

Ever been tested Yes 155 (47.8%) 54 (27.3%) 1

No 169 (52.2%) 144 (72.7%) 2.45 (1.67, 3.56) 1.50 (0.79, 2.83)

Chronic disease for respondent Yes 35 (10.8%) 13 (6.6%) 1

No 270 (83.3%) 173 (87.4%) 0.58 (0.29, 1.13) 0.87 (0.26, 2.83)

Not sure 19 (5.9%) 12 (6.1%) 0.59 (0.224, 1.54) 0.57 (0.08, 3.87)

History of receiving other 

vaccine before as an adult

Yes 270 (83.3%) 137 (69.2%) 1

No 54 (16.7%) 61 (30.8%) 2.23 (1.46, 3.39) 4.07 (2.07, 8.01)***

Ever involved in isolation center 

or care

Yes 72 (22.2%) 27 (13.6%) 1.81 (1.12, 2.93) 0.55 (0.17, 1.67)

No 252 (77.8%) 171 (86.4%) 1

History of contact with 

confirmed patients or clients

Yes, I have direct contact 81 (25.0%) 44 (22.2%) 1

Yes, but no direct contact 89 (27.5%) 34 (17.2%) 1.42 (0.83, 2.44) 0.89 (0.37, 2.15)

No contact 154 (47.5%) 120 (60.6%) 0.69 (0.45, 1.08) 0.42 (0.20, 0.86)*

Notes: *P-value <0.05, **P-value <0.01, ***P-value <0.001 and 1=reference, aNon-Governmental Organization, Blood bank, bIntegrated Emergency surgery and Obstetrics, 
Health Education, Environmental health professional’s cNon-Governmental Organization staffs. 
Abbreviations: AOR, Adjusted odds ratio; COR, Crude Odds Ratio; CI, Confidence Interval.
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COVID-19 risk among elders. But, the study contradicts 
with the finding of the study conducted in Bangladesh 
where young people took the vaccine more than old 
people.43 The dissimilarity might be attributed to the dif
ference in the level of awareness and variation in the study 
population. But, in some of the studies, age had not been 
associated with the COVID-19 vaccine uptake.36,37,40

In addition, the study found that respondents who were 
academic staff working in the teaching institutions were 
less likely to uptake COVID-19 vaccine than those who 
worked in the clinical area. There was no study that 
assessed the association of this factor with the COVID- 
19 vaccine uptake before. However, the reason might be 
due to the fact that clinical staffs are more at risk for 
COVID-19 than academic staffs.

The study also showed that perceived family health 
status was found to be the significantly associated factor 
for COVID-19 Vaccine uptake. Health workers who per
ceived their families as healthy were 4.4 times more likely 
to uptake COVID-19 vaccine than those who perceived 
their families as not healthy. But, this finding contradicts 
with the study conducted in Bangladesh.43 The reason 
might be due to fear of vaccine side effects on unhealthy 
people, to protect healthy people from diseases, and parti
cipants’ low confidence in the health-care system in devel
oping countries including Ethiopia. Also, it was supported 
by a study conducted in Pakistan.44

The study also revealed that experience of ever receiv
ing other vaccines was found to be one of the factors 
significantly associated with COVID-19 vaccine uptake. 
It indicated that those health professionals who have no 
history of receiving other vaccines as an adult were almost 
4 times more likely to uptake COVID-19 vaccine than 
their counterparts. This contradicts the finding from prior 
systematic review in which previous history of flu vacci
nation was associated with COVID-19 vaccination 
acceptance.15 However, it was comparable with the study 
conducted in Bangladesh in which previous history of 
vaccination was negatively associated with COVID-19 
vaccine uptake.42 The possible reason might be because 
of fear of side effects among those who have a history of 
receiving other vaccines as an adult.

In this study, history of contact with clients or patients 
of COVID-19 case was found to be one of the factors 
significantly associated with COVID-19 vaccine uptake 
which was similar with the finding of the study done in 
Ghana.37 The possible reason might be due to more risk 

perception among health professionals having history of 
contact with COVID-19 case than their counterparts.

This study has its own limitations. First, the cross-sectional 
nature of study design, which prevents identification of causal 
factors. Second, this study used non-probability sampling 
techniques, snowball, which limits the extent to which the 
results could be generalized to the population of health profes
sionals in the study area. Third, health professionals who had 
no access to the internet services could not participate in this 
study. Fourth, an online survey could lead to a low response 
rate. Regardless of these limitations, this study highlights 
COVID-19 vaccine uptake and associated factors, which will 
be an input for decision makers, policy designers, implemen
ters, and managers of health service organizations from bottom 
to top level to increase the uptake of the vaccine.

Conclusion
The study found that COVID-19 vaccine uptake among 
health professionals was low. This was not sufficient to 
achieve herd immunity as at least nine out of ten health 
professionals are required for herd immunity45 in order to 
reduce the transmission of the disease pandemic.

Health workforces are one of the critical components 
of health systems building block in Ethiopian health 
sector reform and are a reliable source of health infor
mation and their uptake of COVID-19 vaccines can 
influence the general population. As COVID-19 pan
demic is currently a major threat to public health and 
has had a significant impact on the overall general pub
lic, high vaccine uptake has its own clinical and public 
health implication. Age, sex, place of work, perceived 
family health status, previous experience of receiving 
a vaccine as an adult and contact history with COVID- 
19 clients or patients were the factors that influence the 
COVID-19 vaccine uptake among health professionals 
in Ethiopia. Hence, the decision makers and health 
managers in collaboration with different institutions 
and stakeholders should consider instituting mandatory 
vaccination for health professionals and design strate
gies for the provision of the vaccine. Besides this, 
further studies need to be conducted to determine the 
economic cost of COVID-19 vaccine from the provi
der’s perspective.
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