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ABSTRACT

Healthcare professionals (HCPs) are among the highly exposed groups for the COVID-19 pandemic and
have been identified as the target population to get vaccination against the spread of the infection.
Aimed to assess COVID-19 vaccine take-up and its predictors among HCPs in public hospitals in Addis
Ababa, Ethiopia, 2021. A facility-based cross-sectional study was conducted among 403 randomly
selected participants from October 1st to November 30, 2021. Data was entered into Epi-info version 7
and analyzed using SPSS version 25. An AOR along with a 95% confidence level was estimated, and a P
value <.05 was considered to declare the statistical significance. About 71% of the participants had taken
any of the COVID-19 vaccines at least once. Being married (AOR: 10.79; 95% Cl: 1.32-18.05); educational
status of MSc degree (AOR=7.7; Cl: 2.08-15.1.6), medical doctors/GP (AOR =5.88; Cl: 1.60-15.54), MD
with MSc (AOR =9.63; Cl: 2.17-17.76), PHD (AOR = 13.33; Cl: 1.23-24.21) and specialist and above 3 (AOR
=3.45; Cl: 2.34-42.8) holder HCPs; perceived severity of COVID-19 infection as moderate (AOR = 0.23; Cl:
0.08-0.65) and mild (AOR = 0.28; Cl: 0.11-0.74) and poor knowledge toward COVID-19 vaccination (AOR
=0.03; Cl: 0.01-0.12) were statistically associated. This study showed that COVID-19 vaccine take-up
among HCPs was relatively low to achieve herd immunity. Participants’ marital status, educational status,
perception of the severity of COVID-19 infection, and level of knowledge toward COVID-19 vaccines were
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the predictors of the COVID-19 vaccine take-up.

Background

The highly contagious infectious disease caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
has had a catastrophic effect on the world’s demographics,
resulting in more than 2.9 million deaths worldwide." It
was first reported in Wuhan, Hubei Province, China, in
late December 2019 and rapidly disseminated across the
world in a short span of time, compelling the World
Health Organization.”

SARS-CoV-2 belongs to the larger family of ribonucleic
acid (RNA) viruses, leading to infections ranging from the
common cold to more serious diseases.” Common and less
common symptoms at the onset of illness were reported, and
this can impact people’s lives, physical and mental health, and
economic situation.*

Globally, as of 5 July 2021, there have been 183 million
confirmed cases of COVID-19, including 3.9 million deaths
reported to the World Health Organization (WHO).> As of
8 July 2021, a total of 3 billion vaccine doses have been
administered and are likely to continue to have significant
impacts on healthcare communication.® The first confirmed
cases of COVID-19 in Ethiopia were reported on
13 March 2020. Since then, a total of 373, 398 confirmed
cases of COVID-19 and 4226 deaths were reported as of
9 June 2021.7

Vaccination is an important measure to control the global
pandemic of COVID-19. The most hopeful way of control-
ling COVID-19 could be universal vaccination to achieve
herd immunity.® Researchers from all over the world have
made remarkable efforts to create vaccines against the cor-
onavirus disease to fight the coronavirus disease (COVID-19)
pandemic.” At least seven vaccines across three platforms
have been carried out in countries.” Vaccination is prioritized
for vulnerable groups in all countries. Simultaneously, more
than 200 additional vaccine candidates were being produced,
with more than 60 of them in clinical trials.” Currently,
Pfizer-BioN Tech, Moderna, Johnson, Johnsson’s Janssen,
Oxford/AstraZeneca vaccine, and Sino pharm are among
the most common ones that have been used throughout the
world, including Ethiopia.” Hence, Ethiopia initially received
2.184 million doses of COVID-19 vaccines.” Then, the
Ethiopian Ministry of Health officially launched the
COVID-19 vaccine at a high-level national event held at
Eka Kotebe COVID-19 Hospital, where front-line health
workers were vaccinated to kick off the vaccination cam-
paign. Healthcare professionals (HCPs), the elderly, and
patients with chronic diseases above the age of 55 years old
were the prioritized population groups for vaccination
against COVID-19. Based on this, the nation has planned to
vaccinate 20% of its population until the end of 2021 and
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COVID-19 vaccine was given to an eligible individual with-
out any payment to the services.”

Increasing COVID-19 vaccine uptake is crucial for herd
immunity and sufficient immunization coverage to end the
global pandemic.® However, due to many reasons, this is not
achieved in many significant areas. Even if there are different
types of vaccines for COVID-19, the reluctance that people
show to take them is a major drawback as a society, especially
in high transmission areas like public hospitals. Health profes-
sionals in public hospitals are hesitant to use any of the
COVID-19 vaccines.*

Studies have been conducted across the globe on the
COVID-19 vaccine, as in Pakistan (70.25%),'® Israel (78%),""
France (76.9%),"> Ttaly (75%),'> Turkey (68.6%),"” Greek
(75.8%) '* and Southern Ethiopia.'> However, they are based
on various perspectives as some rely on specific vaccines, some
on the general population, and some on healthcare
professionals.

To the level of authors knowledge there are many
nonspecific reasons documented given which all come
down to information gaps including healthcare profes-
sionals. Most information gaps focused on questions on
safety and effectiveness, COVID-19 denial, mistrust in
government body and weak support from traditional lea-
ders. Lack of information or misinformation often arises
when there is information gap or unsettled worries. This
can affect vaccine confidence and vaccine rates in
a society. To date, there is no study conducted on vaccine
take-up among these specific society groups and on the
root cause of this problem.” Hence, this study aimed to
assess COVID-19 vaccine take-up and its predictors
among healthcare professionals in public hospitals of
Addis Ababa, Ethiopia, 2021.

Methods and materials
Study setting and period

The study was carried out among healthcare professionals
working in public hospitals in Addis Ababa, Ethiopia from
October 1 to 30 November 2021.

Study design

A facility-based cross-sectional study design was conducted to
assess COVID-19 vaccine take-up and its predictors among
healthcare professionals in public hospitals in Addis Ababa,
Ethiopia, in 2021.

Population and eligibility criteria

Population
The source population included all healthcare professionals
working in public hospitals, and the study population
included all healthcare professionals working at six public
hospitals in Addis Ababa City at the time of data
collection.

Eligible criteria

Any healthcare professionals (doctors, nurses, pharmacists,
anesthetists, laboratory technicians, environmental health pro-
fessionals, etc.) who were available during data collection at the
six public hospitals in Addis Ababa City were included,
whereas healthcare professionals with active SARS-CoV-2
infection were excluded from the study.

Sample size and sampling procedures

Sample size determination

The sample size was determined using a single population
proportion formula by considering the following assump-
tions: where the proportion of healthcare professionals who
had taken the COVID-19 vaccine from a previous study
done in Ghana was 38.9%.'° Also, by considering 5% mar-
gins of error and a 10% potential non-response rate, the
final sample size became 403.

Sampling procedures

From the beginning, six public hospitals (Zewditu, Mahatma
Gandhi, Dagmawi Menelik, Yekatit 12, Ras Desta, and
Tirunesh Dibaba hospitals) were selected for this study
among all the public hospitals found in Addis Ababa city
administration. Then the calculated sample size was distribu-
ted to each hospital with a proportional allocation of their staff
size. So, sample of 75 participants from Zewditu, 24 from
Mahatma Gandhi, 75 from Dagmawi Menelik, 67 from
Yekatit- 12, 74 from Ras Desta, and 75 from Tirunesh
Dibaba hospitals were selected. Finally, to obtain the final
sample size, simple random sampling techniques were used
based on the allocated sample size of each hospital, and the
data was collected from health professionals who can fully
fulfill the incision criteria when they enter and live in the
hospital.

Study variables

The variable measured as an outcome in the study was
take-up of COVID-19 vaccine and the independent vari-
ables considered were: socio-demographic variables (age,
sex, religion, ethnicity, residence, marital status, educa-
tional status, family size and monthly income); profession
and work-area-related variables (place of work or types of
facility, types of profession, work experience, expertise);
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) and awareness, knowledge, and perceptions toward
COVID-19 vaccine related variables (heard about the vac-
cine, source of information, availability of the vaccine,
preventability of the vaccine, trust about the vaccine)were
the independent variables.

Operational definitions

Healthcare worker: Any health-care practitioner (such as

doctors, nurses, pharmacists, anesthetists, laboratory



technologists, and so on) who is licensed, certified, or regis-
tered to provide specific health-care services in public and
private health facilities in accordance with state law."”

Severe COVID 19: is defined as dyspnea, a respiratory rate
of 30 or more breaths per minute, a blood oxygen saturation of
93% or less, a ratio of the partial pressure of arterial oxygen to
the fraction of inspired oxygen (PaO2:FIO2) of less than 300
mm Hg, or infiltrates more than 50% of the lung field."®

Vaccine Take-up: It is defined as taking any type of
COVID-19 vaccine at least once as of today. A score of “1”
was given for “Yes” and a score of “0” was given for “No”."

Knowledge about the vaccine: healthcare professionals’
knowledge of COVID-19 vaccines was assessed by whether
they knew of or did not know any of the seven vaccines
available. A score was generated by summing responses for
all vaccines ranging between 7 and 14 (mean =10.33 + SD
2.04). Good knowledge of available vaccines was defined as
HCWSs who scored above the mean and poor knowledge below
the mean."”

Data collection tools and procedures

A semi-structured, pretested, and self-administered question-
naire was used to collect the data. Socio-demographic charac-
teristics, profession and work-area-related variables, health
status and exposure variables, and awareness, knowledge, and
perceptions toward COVID-19 vaccine related variables were
included in the study tool, which was adapted by reviewing
different literature.'”” ' Two experienced Bachelor of Science
degree health professionals and two health officers were
recruited for data collection and supervision, respectively. To
minimize further risks of COVID-19 transmission, data col-
lectors and participants were following the precautionary mea-
sures as per the guidelines for the prevention of COVID-19.
The respondents granted their agreement, and the data collec-
tors described the study’s objective and purpose, as well as
their right to withdraw or refuse the study, confidentiality, and
other ethical concerns. The data collection process would then
begin if and only if permission had been obtained.

Data quality management

Various measures were undertaken to maintain the quality of
the data before, during, and after data collection. Before the
actual data collection, the study tool was prepared in English,
translated into the local language and then translated back into
English, and the contents of the questionnaires were checked
for consistency. Also, the tool was pretested outside of the
study area (Black Lion Hospital) on 5% (20 participants), and
based on the pretest results, necessary modifications were
made. Finally, after the completion of data collection, raw
data was cleaned, coded, and double entered into Epi-info
version 7.

Data analysis procedure

Data was checked, coded and entered into Epi-info version 7,
then exported to a Statistical Package for Social Sciences
(SPSS) version 25 for data analysis. Both descriptive and
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inferential analytical statistical procedures were carried out.
A descriptive analysis was used to describe the percentages
and number distributions of the respondents. A binary logistic
regression analysis was performed on the independent vari-
ables and their proportions, and a crude odds ratio was com-
puted against the outcome variable. Finally, independent
variables with a P-value less than 0.25 were entered into the
final multivariable logistic regression model to control for
potential confounders and to identify significant factors asso-
ciated with the outcome variable. The adequacy of the model
to fit the outcome variable with the predictors was checked
using the Hosmer and Lemeshow Test for goodness of fit.
Finally, the adjusted odds ratio along with a 95% confidence
interval was estimated to assess the strength of the association,
and a P value <.05 was considered to declare the statistical
significance in the multivariable analysis.

Results

A total of 390 healthcare professionals participated in this
study, yielding a response rate of 96.7%.

Socio-demographic and economic characteristics

Of the total participants, more than two fifth (167, 42.8%)
them belonged to the age group of 21 to 30 years old, and
the mean age of them was 29.74 (SD+7.04) years old.
About 202 (51.8%) of the participants were male; orthodox
Christianity followers, 171(43.8%); and single in marital
status, 172(44.1%). With regard to educational status, 235
(60.3%) and 75 (19.2%) of them were Bachelors of Science
degrees and medical doctors/GP holders were healthcare
professionals, respectively. The average household income
of the respondents was 6947.91 Ethiopian birr per month
(+£3749.33) and 138 (35.4%) of the respondents were earn-
ing 7801 to 10,900 Ethiopian birr per month (Table 1).

Profession and work area related factors

Concerning profession and work-area-related characteris-
tics, approximately 78 (20.0%) of the participants work in
Zewditu hospital, and the majority of them are nurses, 152
(39.0%), and only clinical staff, 219 (56.2%). Also, about 64
(16.4%) of them are currently working in different wards.
Additionally, about 250 (64.1%) of the participants had
work experience of <10 years (Table 2).

Health status and exposure related factors

Regarding health status and exposure-related characteris-
tics, about 340 (87.5%) and 321 (82.3%) of the participants
perceived their own health status and the perceived health
status of themselves for COVID-19 as healthy as of today,
respectively.

About 248 (63.6%) and 268 (68.7%) of the participants
and their families have history of ever been tested for
COVID-19 infection respectively, and of these, about 81
(20.7%) and 122 (31.3%) of the participants and their
families have history of ever been tested positive for
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Table 1. Socio-demographic and economic characteristics of healthcare professionals in public hospitals

of Addis Ababa, Ethiopia, 2021 (N = 390).

Variables Categories Frequency Percent (%)
Age 21-30 167 42.8
31-40 124 31.8
41-50 75 19.2
51-60 24 6.2
Sex Male 202 51.8
Female 188 42.2
Religion Orthodox 171 43.8
Protestant 92 238
Muslim 91 233
Catholic 12 3.1
Wakefata 24 6.2
Marital Status Single 172 441
Married 126 323
Divorced 45 11.5
Widowed 47 12
Educational Status Diploma 26 6.7
Degree(BSc) 235 60.3
MSc degree 40 10.3
MD/GP 75 19.2
MD/GP + MSc 12 3.1
Specialty and above 2 5
Family size <5 210 53.8
>5 180 46.2
Monthly income (in ETB) 1651-3200 26 6.7
3201-5250 80 20.5
5251-7800 102 26.2
7801-10,900 138 354
> 10,900 44 11.3

Table 2. Professional and work area characteristics of healthcare professionals in public hospitals of Addis Ababa, Ethiopia, 2021 (N = 390).

Variables Categories Frequency Percent (%)
Place of work Tirunesh Dibaba Hospital 77 19.7
Minilik Hospital 76 19.5
Mehetem Gandhi Hospital 25 6.4
Yekatit 12 Hospital 58 149
Zewditu Hospital 78 20.0
Ras Desta Hospital 76 19.5
Profession Nurse 152 39.0
Midwifery 47 12.1
MD/GP 100 25.6
MLT 6 15
Public Health 45 1.5
Pharmacy 32 8.2
Anesthetics 4 1.0
Radiology 2 0.5
Others* 2 0.5
Work experience (in years)? <10 250 64.1
>10 140 359
Expertise of staff Academic staff only 56 14.4
Academic staffs working on university hospital m 28.5
Clinical staff only 219 56.2
Health Office Staffs 4 1.0
Working or unit of work (current role) Triage 19 4.8
Emergency room 38 9.7
OPD 36 9.2
Laboratory room 14 35
Ward 64 16.4
OR 14 35
Non-clinical area 84 215
Dispensary 21 53

*Ophthalmology, dentistry.

COVID-19 infection respectively. Also, about 44 (11.3%)
and 99 (25.4%) of the participants and their families had
known chronic illness as of today, respectively.

Most of the participants (290, 74.4%) had no children less
than 5 years old, and about 280 (71.8%) of the participants

themselves had ever received any vaccine before as an adult. ~ currently (Table 3).

About 134 (34.4%) of them had ever been involved in
a COVID-19 isolation center or care and about 214 (54.9%)
of the participants had a history of direct contact with con-
firmed COVID-19 patients, and some of the participants had
reported that they had a perceived risk of getting an infection
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Table 3. Health status and exposure related factors of healthcare professionals in public hospitals of Addis Ababa, Ethiopia, 2021 (N = 390).

Percent
Variables Categories Frequency (%)
Current health status Health 340 87.2
Not healthy 7 1.8
Not sure 43 11.0
Health status (perceived) of yourself for COVID-19 Healthy 321 823
Not healthy 1 2.8
Not sure 58 14.9
Tested for COVID-19 Yes 248 63.6
No 142 36.4
Tested positive for COVID-19? Yes 81 20.7
No 309 79.2
Perceived severity of COVID-19 infection High/Sever 12 14.8
Moderate 63 77.8
Low/mild 6 74
Ever been treated poorly Yes 9 1.1
No 67 82.7
Not Sure 5 6.2
Family member was tested for COVID-19 Yes 268 68.7
No 122 313
Any family members (at least one) ever been tested positive Yes 122 313
for COVID-19 No 268 68.7
Have you any know chronic disease Yes 44 11.3
No 334 85.6
Not Sure 12 3.1
Type of chronic illnesses do you have today Diabetes Mellitus 16 36.4
Hypertension 18 40.9
Lung Disease 6 13.6
Renal Disease 1 23
Cardiovascular Disease 3 6.8
Household member with chronic illness(at least one) today  Yes 99 254
No 265 67.9
Not Sure 26 6.7
Have you children less than 5 years old Yes 100 25.6
No 290 74.4
Have they been vaccinated for other diseases Yes 71 71
No 6 6
Not up to-date 23 23
Have you ever received any vaccine before as an adult Yes 280 71.8
No 110 28.2
Ever been involved in COVID-19 isolation center or care Yes 134 344
No 256 65.6
Ever taken care(previous contact) of the confirmed COVID-19 Yes, | have direct patient contact 214 54.9
Yes, but no direct patient contact 81 20.8
No contact 95 24.4
Perceived risk of getting COVID-19 currently No, | am confident | won't get infected 135 34.6
| believe | already have the disease and | am immune to it(not diagnosed by 73 18.7
a test)
No, | already have recovered and won't get re-infected(diagnosed by a test) 26 6.7
Yes, | am concerned that | will get mild symptoms which will probably not 116 29.7
require hospitalization
Yes, | am concerned that | will get moderate symptoms which will probably 22 5.6
need hospitalization
Yes, | am concerned that | will get severe symptom which will probably 18 4.6

require admission to the intensive care unit

Awareness, knowledge and perceptions toward COVID-19
vaccine

The study reported that about 382 (97.9%) of the study parti-
cipants had ever heard about the COVID-19 vaccine and the
main source of information was mainly 223 (58.4%) from
social media.

About 252 (64.6%) of the study participants think that
COVID-19 has specific treatment and effective vaccines to
prevent the disease. Although, a lot of concerns from
different perspectives have been raised, more than three-
quarters (78.5%) of the study participants reported that
COVID-19 vaccination should be mandatory for health-
care professionals (Table 4).

Knowledge toward COVID-19 vaccine

This study reported that about 86.2% (95% CI: 77.2-95.1%) of
the study participants had good knowledge regarding the
COVID-19 vaccine (Figure 1).

Prevalence of COVID-19 vaccine take-up

Among the study participants, about 71% (95% CI, 52.7-79.2)
of the respondents had taken the COVID-19 vaccine at least
once as of today (Figure 2). The most cited reasons for not
taking up the vaccine reported were concerns about vaccine
efficacy (244, 62.6%) and safety (35, 30.9%) (Table 5).
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Table 4. Awareness, knowledge and perceptions of healthcare professionals toward COVID-19 vaccine in public hospitals of Addis Ababa, Ethiopia, 2021 (N = 390).

Variables Categories Frequency Percent (%)
Heard about COVID-19 vaccine Yes 382 97.9
No 8 2.1
Where did you hear Official media (Gov't) 45 1.7
Social media 223 584
Health professionals 94 246
Neighbor 5 13
Religion organizations 15 39
Do you think COVID-19 have specific treatment Yes 252 64.6
No 90 23.1
Not sure 48 123
Is the vaccine available for you to get at your work place Yes 308 79.0
No 54 13.8
Not sure 28 7.2
Concern about getting COVID-19 Not at all concerned 68 17.4
A little concerned 89 22.8
Moderately concerned 119 30.5
Very concerned 114 29.2
Concern about close family and friends getting COVID-19 from you Not concerned 50 12.8
A little concerned 91 233
Moderately concerned 95 244
Very concerned 154 39.5
Concern about your patients getting COVID-19 from you Not concerned 62 15.9
A little concerned 88 22,6
Moderately concerned 113 29.0
Very concerned 127 326
Close family and friend would want you to get a COVID-19 vaccine Yes 233 59.7
No 123 315
Not sure 34 8.7
Getting COVID-19 vaccine will allow you to safely see your family and friend again Yes 239 61.3
No 74 19.0
Not sure 77 19.7
Community leaders or religious leaders would want you to get a COVID-19 vaccine Yes 168 43.1
No 116 29.7
Not sure 106 27.2
A COVID-19 vaccine will be for your health Not at all important 37 9.5
A little important 100 25.6
Moderately important 164 421
Very important 89 22.8
Getting a COVID-19 vaccine for yourself will protect other people in your community form covid-19 Not at all 31 7.9
A little 94 241
Moderately 154 39.5
Very much 1m 285
The preventability of the current COVID-19 vaccine from COVID-19 infection High or very high 71 18.2
Moderate or medium 239 613
Low or very low 80 20.5
COVID-19 vaccination should be mandatory for HCPs Yes 306 785
No 84 215

Predictors of COVID-19 vaccine take-up

Age, gender, marital status, religion, work experience, type of
profession, educational status, perceived severity of COVID-19
infection, having ever been tested for COVID-19, and level of

= Good Knowledge
® Poor Knowledge

Figure 1. Level of knowledge toward COVID-19 vaccine in public hospitals in
Addis Ababa, Ethiopia, 2021 (N = 390).

knowledge about the COVID-19 vaccine were all significantly
associated with vaccine uptake in the binary logistic regression
analysis. After controlling for other variables in a multivariable
logistic regression analysis, marital status, educational status,

B Vaccinated

® Not Vaccinated

Figure 2. COVID-19 vaccine take-up among healthcare professionals in public
hospital of Addis Ababa, Ethiopia, 2021 (N = 390).
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Table 5. Willingness to take COVID-19 vaccine among healthcare professionals in public hospitals of Addis Ababa, Ethiopia, 2021 (N = 390).

Variables Categories Frequency Percent (%)
Have you been vaccinated with any of COVID-19 vaccine at least once Yes 277 71.0
No 113 29.0
Reason to take To protect my self 198 715
To protect my family 41 14.8
To protect my patients 3 1.1
To contribute to the control of the pandemic 35 12,6
Reasons for refusing COVID-19 vaccination Concerns about vaccine efficacy 69 61.1
Concern about vaccine safety 35 309
Perception that COVID-19 is not a dangerous disease 4 35
Not enough information about the vaccine 5 45

perceived severity of COVID-19 infection, and level of knowl-
edge about COVID-19 vaccines were found to have statistically
significant associations with COVID-19 vaccine uptake.

Married participants were almost 11 times (AOR: 10.79;
95% CI: 1.32-18.05) more likely to get vaccinated compared
to single participants.

Educationally, the probability of taking the COVID-19
vaccine was almost 8 (AOR =7.7; CI: 2.08-15.1.6), 6 (AOR
=5.88; CI: 1.60-15.54), 10 (AOR =9.63; CI: 2.17-17.76), 13
(AOR=13.33; CI: 1.23-24.21), and 3 (AOR=3.45; CIL:
2.34-42.8) times higher among MSc degree holders, medi-
cal doctors/GP, MD with MSc, PHD, and specialist and
above-holder health professionals, respectively than its
counterpart.

The odds of receiving the COVID-19 vaccine by health-
care professionals were reduced by 77% and 72% among

those who perceived the severity of COVID-19 as moderate
(AOR=0.23; CI: 0.08-0.65) and mild (AOR=0.28; CI:
0.11-0.74) respectively, as compared to those who per-
ceived the severity of infection as severe.

Similarly, the odds of COVID-19 vaccine take-up was
reduced by 97% among those respondents who had poor
knowledge compared to those with good knowledge (AOR =
0.03; CI: 0.01-0.12) (Table 6).

Discussion

Since the announcement of efforts to develop a COVID-19
vaccine, several studies have been carried out to measure the
acceptance of the vaccine among the general population.>*
However, the rollout of the vaccine was tiered to various
subgroups of the population based on limited availability,

Table 6. Predictors of COVID-19 vaccine take-up among healthcare professionals in public hospitals of Addis Ababa, Ethiopia, 2021 (N = 390).

Vaccine Take-up

Yes No
Variable Categories N (%) N (%) COR (95% CI) AOR (95% Cl)
Age 21-30 114(41.2) 53(46.9) 1 1
31-40 81(29.2) 43(38.1) 1.14(0.69,1.86) 0.69(0.27,1.76)
41-50 61(22.0) 14(12.4) 0.49(0.25,0.96) 0.90(0.25,3.24)
51-60 21(7.6) 3(2.7) 0.30(0.08,1.07) 0.35(0.03,3.45)
Sex Male 142(51.3) 60(53.1) 1.07(0.69,1.66) 0.89(0.38,2.04)
Female 135(48.7) 53(46.9) 1 1
Religion Orthodox 111(40.1) 60(53.1) 1 1
Protestant 74(26.7) 18(15.9) 0.45(0.24,0.82) 0.96(0.38,2.44)
Muslim 61(22.0) 30(26.5) 0.91(0.53,1.55) 0.54(0.18,1.62)
Catholic 9(3.2) 3(2.7) 0.61(0.16,2.36) 2.12(0.20,22.15)
Wakefata 22(7.9) 2(1.8) 0.16(0.03,0.74) 0.02(0.001,0.58)
Marital Status Single 97(35.0) 75(66.4) 1 1
Married 102(36.8) 24(21.2) 11.34(3.38-37.94) 10.79(1.32-18.05)*
Divorced 34(12.3) 11(9.7) 3.40(0.98-12.06) 2.33(0.25-21.18)
Widowed 44(15.9) 3(2.7) 4.74(1.22-18.35) 2.99(0.28-31.09)
Educational Status Diploma 27(9.7) 10(8.8) 1 1
BSc Degree 99(35.7) 42(37.2) 2.22(0.61-18.35) 1.69(0.09-30.43)
MSc Degree 30(10.8) 16(14.2) 2.54(0.83-7.78) 7.78(2.08-15.1.6)*
MD/GP 66(23.8) 23(20.4) 3.20(0.94-10.84) 5.88(1.60-15.54)*
MD/GP/MSc 19(6.9) 10(8.8) 2.09(0.65-6.67) 9.63(2.17-17.76)*
PHD 12(4.3) 8(7.1) 3.15(0.85-11.66) 13.33(1.23-24.21)*
Specialist/above 24(8.7) 4(3.5) 4.00(1.00-15.99) 3.45(2.34-42.8)*
Work experience (in years) <10 170(61.4) 80(70.8) 1 1
>10 107(38.6) 33(29.2) 0.65(0.40,1.05) 1.01(0.41,2.48)
Perceived severity of COVID-19 infection High/sever 88(45.6) 17(30.4) 1 1
Moderate 79(40.9) 22(39.3) 0.29 (0.13-0.65) 0.23(0.08-0.65)*
Low/mild 26(13.5) 17(30.4) 0.42(0.19-0.92) 0.28(0.11-0.74)*
Have you been tested for COVID-19 Yes 193(69.7) 55(48.7) 0.41(0.26,0.64) 0.21(0.01,2.56)
No 84(30.3) 58(51.3) 1 1
Level of knowledge to ward COVID-19 vaccine Good 253(91.3) 82(72.6) 1 1
Poor 24(8.7) 31(27.4) 0.25(0.13-0.45) 0.03(0.01-0.12)**

*p <.05, **p <.007 and 1-Reference categories.
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and healthcare professionals were among the first subgroups of
the population to have access to the vaccine. As such, it is
crucial to assess vaccine take among healthcare professionals,
which will help policymakers target resources to maximize the
uptake of the COVID-19 vaccine. To battle the devastating
effect of COVID-19, vaccination offers the most reliable hope
for a permanent solution by developing herd immunity. To do
s0, a vaccine must be accepted and used by a large majority of
the population, particularly frontline health care
professionals.”"*?

Hence, the finding of this study showed that about 71%
of participants had taken COVID-19 vaccination. This
finding was higher than different studies that have been
conducted in Malta (44.2%),”> Hong Kong (40.0%) ® and
Saudi Arabia (49.71%).>> The possible reason might be the
time gaps, which affect the dissemination of information
about the vaccine through various media, including the
Internet, Facebook, Telegram, television, and radio. The
high commitment of the Ethiopian government to mini-
mize the effect of the pandemic by all possible preventive
strategies, including vaccination, might be another probable
reason. Study population differences might also be another
reason. For example, a study done in Ethiopia was of the
general population, but this study focused specifically on
health care professionals, who were among the vulnerable
group and may have had higher knowledge related to the
vaccine.

Also, this finding was consistent with studies that have
been conducted in Pakistan (70.25%),'® Israel (78%),""
France (76.9%),"? Italy (75%),"? Turkey (68.6%),"” Greek
(75.8%)'* and Southern Ethiopia.'> However, it was lower
than the percentage acceptance of 80-93% in African coun-
tries including Burkina Faso, Kenya, Mali, Niger, and
Sudan.**** The probable reasons for the difference might
be the number of infected and deaths by COVID-19 in the
study area, guidelines and restrictions for COVID-19, the
level of professionalism of the study population in the
health-related area, and government influences.

Concerns about vaccine efficacy (61.1%) were the main
reason for the non-acceptance of COVID-19 vaccination,
which was in line with many studies.*"**"*® Also, Concerns
about vaccine safety were also another major reason for
non-acceptance of the COVID-19 vaccine, which accounted
for 30.9%, and this was supported by a study done on
cardiovascular complications of SARS-CoV-2 vaccines by
Amir et al. ' and on early COVID-19 first-dose vaccination
coverage among residents and staff members of skilled
nursing facilities participating in the pharmacy partnership
for long-term care program in United States by Gharpure.
R.*® This emphasized that the government needs to provide
tangible and reliable information regarding the general
characteristics of the vaccine, including the possible side
effects, to rule out misconceptions and rumors concerning
the vaccine.

Variables such as marital status, educational status, per-
ceived severity of COVID-19 infection, and level of knowl-
edge regarding COVID-19 vaccines were found to be the
predictors of COVID-19 vaccine take-up. In this study, the
odds of taking the COVID-19 vaccine were eleven-fold

among married respondents compared to singles once.
This finding was similar to the study done in the United
States of America, Bangladesh, and the Kingdom of Saudi
Arabia.”*! This might be due to the fact that there is an
increment in understanding of the COVID-19 vaccine
among married individuals.

Regarding the educational status of healthcare profes-
sionals, the probability of taking the COVID-19 vaccine
was almost 8, 6, 10, 13, and 3 times higher among MSc
degree holders, medical doctors/GP, MD with MSc, PHD,
and specialist and above-holder healthcare professionals,
respectively, than among diploma-holder healthcare profes-
sionals. This finding showed that the higher the educa-
tional status, the higher the probability of taking the
COVID-19 vaccine. This finding was almost similar to the
study done in France, 69%,”> Ontario, Canada, 81.6% >
and the US (57%).”* This could be explained by the fact
that as education levels rise, healthcare professionals will
have more opportunities to learn about COVID-19 vaccine
uptake.

However, in the present study, religion had no signifi-
cant association with COVID-19 taken. This result dis-
agrees with a study conducted in China, where COVID-
19 vaccine acceptance was lower in Muslims due to con-
cerns about the halal status of the vaccine.”> The dissim-
ilarities could be because of the difference in the study
settings. The previous study was conducted on ethnic
minorities, whereas the current study focused on healthcare
professionals working in hospitals.

The odds of taking COVID-19 vaccine were reduced by
77% and 72% among those who perceived the severity of
COVID-19 infection as moderate and mild, respectively, as
compared to those who perceived the severity of infection as
severe. This finding was similar to that of the study done in the
Democratic Republic of the Congo.*® This might be explained
by those with the severity of COVID-19 infection having the
greatest chance to know about COVID-19 vaccine uptake.

COVID-19 vaccine take-up was reduced by 97% among
those respondents who had poor knowledge compared to
those with good knowledge. This finding was supported by
the study conducted in the Democratic Republic of Congo,
which stated that knowledge is a good predictor for acceptance
of the vaccine.”” The possible reason might be that good
knowledge of the vaccine may avoid misconceptions and mis-
information regarding the vaccine and outweigh its impor-
tance, encouraging acceptance of the vaccine.”®

The present study has some limitations which should be
taken into account prior to the interpretation of the results.
First, this study was a cross-sectional study, and this type of
study design cannot inform us about causal relationships.
Second, this is a questionnaire-based study; consequently,
information bias may have occurred. Furthermore, we believe
that the acceptance rate of the COVID-19 vaccine found in our
study could be overestimated given that healthcare profes-
sionals who were not interested in the vaccination may not
have been motivated to participate in our survey. Nevertheless,
subjects who believe that vaccination against COVID-19 may
also been less inclined to participate in than subjects who are
concerned over vaccine safety.



Conclusion and recommendation

This study showed that COVID-19 vaccine take-up among
healthcare professionals was relatively low to achieve herd
immunity. Participants’ marital status, educational status, per-
ception of the severity of COVID-19 infection, and level of
knowledge toward COVID-19 vaccines were the predictors of
the COVID-19 vaccine take-up. So, the government, with
respective stakeholders, should emphasize addressing the con-
cerns of healthcare professionals and increase the uptake of the
COVID-19 vaccine. Furthermore, the government should have
to play a key role in implementing vaccination by making
a compulsory vaccination policy.
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