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Abstract

Background

Clinical practitioners are influential figures in the public’s health-seeking behavior. There-

fore, understanding their attitudes toward the COVID-19 vaccine is critical for implementing

successful vaccination programs. Our study aimed to investigate clinical practitioners’

acceptance of the COVID-19 vaccine and associated factors for evidence-based

interventions.

Methods

Data from 461 clinical practitioners were collected using a cross-sectional design via an

online self-administered survey. Descriptive and multiple logistic regression analyses and

chi-square tests were conducted using R version 3.6.1.

Results

The COVID-19 vaccine was accepted by 84.4 percent of those polled, and 86.1 percent

said they would recommend it to others. Individuals with advanced levels of education dem-

onstrated greater readiness for vaccine acceptance (P<0.001) and willingness to recom-

mend (P<0.001). On the other hand, practitioners with concerns about the safety of

vaccines developed in emergency settings were less likely to accept vaccines (OR = 0.22).
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Practitioners influenced by social media posts (OR = 0.91) and religious beliefs (OR = 0.71)

were found to be less willing to recommend the vaccine.

Conclusion

The study demonstrated that interventions to improve clinical practitioners’ acceptance and

recommendation of the COVID-19 vaccine should consider the following factors: level of

experience and education, religious beliefs, safety concerns, specific profession, and

source of information. Vaccine literacy efforts that directly address specific concerns and

misconceptions, such as those that reconcile social media information and religious beliefs

with scientific literature, are recommended.

Introduction

Coronavirus Disease 2019 (COVID-19) is a highly contagious viral infection caused by Severe

Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) [1, 2]. COVID-19 was first identi-

fied in a cluster of cases in Wuhan, China, on December 31, 2019. The World Health Organi-

zation (WHO) later declared it a pandemic on March 11, 2020 [3]. As of March 29, 2021, there

are 128 million cases and 2.8 million deaths globally, with 202,545 cases and 2,825 deaths in

Ethiopia [4].

The WHO has proposed several public health measures to control the rapid spread of the

virus [5], one of which is the rollout of vaccines. Vaccines represent one of the most successful

and cost-effective methods of achieving individual and herd immunity [6, 7]. Previous out-

breaks have taught us that herd immunity is pathogen-specific [6, 7]. It is estimated that a

threshold value of around 67 percent will be sufficient to achieve herd immunity against

SARS-CoV-2 [8]. This assumes that the virus’s basic reproductive number (R0) is three, imply-

ing that one infected individual infects three new individuals [8].

In response to the virus’s rapid spread, vaccines against COVID-19 were developed in a rel-

atively short period. As of February 18, 2021, at least seven different vaccines had been distrib-

uted globally [9]. In vaccine prioritization, the overall rollout strategy recommendations are

grounded in the WHO Prioritization Roadmap and Values Framework. These recommenda-

tions depend on epidemiologic setting and vaccine supply scenarios [10]. When vaccine sup-

plies are severely constrained, as in the case of Ethiopia, initial focus on covering groups that

have been placed at disproportionate risk is justified [10]. In that regard, health workers are

prioritized given their high risk of becoming infected and transmitting COVID-19. In addi-

tion, their direct interaction with health systems are expected to facilitate effective deployment

of vaccine program to other epidemiologic groups [10].

Vaccine hesitancy is the delay in acceptance, or refusal of vaccination, despite the availabil-

ity of vaccination services [11]. It has been identified by WHO as one of the top ten global

health threats in 2019 [12]. Since the onset of the pandemic, several studies conducted both

globally and locally have revealed a generally negative attitude toward COVID-19 vaccines in

the general population [13, 14]. Existing evidence shows that community confidence in, and

acceptance of, vaccines depends on trust in healthcare professionals, healthcare system, sci-

ence, and socio-political context [15]. Early studies on healthcare worker attitudes reported

that overall willingness to get vaccinated lies between 40–90 percent among physicians and

nurses [16–21]. Clinical practitioners’ influential position in society and the healthcare system

necessitates an assessment of their attitude toward and acceptance of the COVID-19 vaccine.
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As such, mass vaccination programs may suffer if there is widespread skepticism, low levels of

acceptance, and recommendation among healthcare workers, particularly those in clinical

practice, who are more likely to influence public attitudes, beliefs, and intentions through

direct patient care [22].

Hesitancy and low levels of acceptance and recommendation among clinical practitioners

have been linked with the guarantee of safety, hypothetical risk of vaccine and media influence,

a lack of trust in health ministries in ensuring vaccine safety and proper delivery of vaccine

information [18–20], concerns about efficacy, the speed of vaccine development, the potential

for political influence on vaccine development and review processes, and the need for more

information [21, 22]. Furthermore, disparities in hospital roles, personal stances, and research

and field experts as influential sources of vaccine guidance have been linked to COVID-19 vac-

cine acceptance among healthcare workers and clinical practitioners [21, 22].

Additionally, several theories on the intention of, and willingness towards, vaccine uptake

have been studied and proposed, particularly in line with behavioral proposition [23–30]. Such

explanations, that have extensively explored protection motivation, perceived vulnerability,

health belief and planned behavior theories, have provided valuable framework for accumulat-

ing evidence for health related behavior [24, 25, 27, 29, 30]. In that regard, attitude towards

vaccine uptake has been linked to perceived disease and vaccine knowledge with proper acqui-

sition of substantial accurate information found to influence and strengthen adaptive response

towards protective health behavior i.e. individual vaccine uptake and public recommendation

[23, 24, 27–29]. Personal attitudes, subjective norms, and perceived vulnerability have also

been linked to behavioral intention with regards to vaccine uptake [24, 25, 27, 29, 30]. When

compared to contextual factors (availability) and vaccine characteristics, individual factors

such as health literacy have been found to be more likely altered in health promotion strategies

[28]. Clinical practitioners’ attitudes toward vaccines are frequently misunderstood as positive

because they have substantial health literacy through extensive scientific and medical knowl-

edge and training [19, 28]. However, clinical practitioners are not uniformly homogeneous in

their level of expertise, and thus the majority are not experts in immunology and vaccination

[19, 28]. Numerous studies have indicated that vaccine hesitancy exists among clinical practi-

tioners at the varying prevalence and intensity levels that are inversely related to their level of

immunology training [19, 21, 22]. Furthermore, vaccine uptake has also been explored in rela-

tion to systemic underestimation in standard surveys that fail to provide accurate information

on vaccines and herd immunity [23].

At the time of our study, few papers were published assessing clinical practitioners’ accep-

tance of the vaccine, even fewer on willingness to recommend the vaccine to the public glob-

ally, and none in Ethiopia. As of March 29, 2021, the exact number of clinical practitioners

who have received vaccination in Ethiopia has not been made public. To the best of our knowl-

edge, this is the first study of its kind to investigate the extent of vaccine acceptance among

clinical practitioners in Ethiopia, the reasons for their reluctance, and their willingness to rec-

ommend the vaccine. Our study also looked at the relationship between vaccine acceptance

and willingness to recommend it and gender, age, the field of work (department of employ-

ment), years in practice, religion, and level of education, place of work, vaccination status, his-

tory of COVID-19 infection, and direct patient care.

Materials and methods

Ethical approval

The Research and Ethics Committee approved the study of Addis Ababa University’s Depart-

ment of Surgery. The study’s online participation was completely voluntary. Written consent
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was obtained from participants in the following manner: the first page of the survey provided

the "I consent to participate in this survey" segment as a required field. This means that unless

participants agree to participate/provide consent at this stage, they will not proceed to the sur-

vey questions. Prior to obtaining ethical clearance and approval, this procedure was communi-

cated with the Research and Ethical Committee. Furthermore, the first page included an

explanation of the study’s objective and purpose and the authority and ethical clearance under

which the study was to be conducted. There was no collection of personally identifiable infor-

mation or IP addresses from respondents or their devices. All digital data was stored on the

password-protected laptop to which only investigators had access.

Study design and setting

From April to May 2021, a cross-sectional study was conducted in Ethiopia to collect informa-

tion from clinical practitioners.

Study sample

The sample consisted of clinical practitioners (physicians, nurses, and health officers) from

various specialties working in different health facilities. There are over 70,000 such practition-

ers in Ethiopia [31]. The country has a 20% internet accessibility/penetration rate [32]. The

sample size was estimated to be around 500, assuming that 18% of clinical practitioners with

internet access could be reached with a 20% response rate. A total of 464 clinical practitioners

clicked on the survey link and agreed to participate. Three of these people did not complete

the survey, resulting in 461 responses and an 18.3 percent response rate.

Study instrument

A self-administered 24-item online survey with four sections was used to collect data. Section

one [Table A in S1 Table] gathered primary demographic data. Section two [Table B in S1

Table] included four "yes" or "no" questions assessing attitudes of clinical practitioners toward

the COVID-19 vaccine. Section three [Table C in S1 Table] had five questions designed to

evaluate their acceptance of the COVID-19 vaccine. Section four [Table D in S1 Table]

included five questions assessing their advocacy for the vaccine. Three of these questions used

4-point Likert-scale statements with options of "strongly agree," "agree," "disagree," and

"strongly disagree". The survey was based on WHO COVID-19 vaccine information [33] and

vaccine research from other countries [19, 34], but it was tailored during the development and

pretesting processes to meet the needs of Ethiopian practitioners.

The survey was first developed in English and was later translated into Amharic, Ethiopia’s

official professional language, by investigators who are fluent in both languages. During the

pretesting process, both translations were tested for linguistic validity by external language

experts. The instrument was also pretested for length and scientific clarity by 15 clinical practi-

tioners, purposefully sampled to include infectious disease and public health specialists. The

findings and observations made during the pretesting were used to modify the questions and

subsequent data collection process.

Data collection method

Data were collected anonymously through an online survey (Google Forms) between April 22

and May 14, 2021. The survey link was distributed via medical association mailing lists and

social media groups in a snowball effect. The inclusion and exclusion criteria for this study’s

participants were based on their clinical practice and direct patient contact at the study time.
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To ensure adherence to this inclusion criteria, the first page included an "I am currently in

clinical practice" as a required field before allowing participants to proceed to the survey ques-

tions, in addition to strictly sharing the survey link with medical association groups and indi-

viduals in practice. Participants in the survey who were not in clinical practice (direct patient

care) at the study time were not included.

Additionally, the first page of the survey also included consent to participate as a required

field before directing participants to the survey questions. All data from participants was kept

confidential by maintaining the anonymity of study respondents.

Data management and analysis

Demographic data were subjected to descriptive analyses. The Chi-square test was used to

assess the distribution of vaccine acceptance and willingness to recommend among our vari-

ous demographic groups. Multiple logistic regression analyses examined the relationship

between attitude, acceptance, and advocacy and various questionnaire factors. All analyses

were carried out in R version 3.6.1., with the statistical significance P-value set at 0.05.

Results

Socio-demographic data of respondents

We conducted a survey of health care workers in Ethiopia to assess their attitudes toward the

COVID-19 vaccine for this study. When we looked at the demographic distribution of the peo-

ple surveyed, we discovered more male (59.2%) survey respondents than female (40.8%). We

also found that most of our participants (68.0%) live with other people, making the study of

their attitudes toward the vaccine important because it directly affects multiple people who

cohabit with them. Most study participants (63.6%) have advanced degrees, work as physicians

(70.7%), and work in government facilities (77.3%).

Our respondents are mostly younger (51.8% are under the age of 30) and consequently

have only been in their respective professions for a short period (54.7% have less than five

years of experience). Table 1 contains more detailed demographic information on our study’s

participants.

Association between demographics and attitude towards the COVID-19

vaccine

After a good understanding of our survey respondents’ demographics, we set out to investigate

their attitudes toward the COVID-19 vaccine. Two questions about our participants’ vaccina-

tion status and plans to get vaccinated were used to score the level of vaccine (Table B in S1

Table). If they answered yes to either question, they were labeled as "accepting" the vaccine

because it means they have been vaccinated or intend to be. They were classified as "non-

accepting" for the COVID-19 vaccine if they answered "No" to both questions.

Similarly, we used survey responses to three questions to score respondents’ willingness to

recommend vaccines (Table D in S1 Table). Individuals who responded "strongly agree" to any

of the questions received a score of 4. A response of "agree" received a 3, a response of "dis-

agree" received a 2, and response of "strongly disagree" received a 1. As a result, an individual

could receive anywhere from 3 to 12 points for each of the three questions. After total scores

were computed, all respondents with total scores of 7 or higher were classified as "willing"

while those with total scores of less than seven were classified as "unwilling" to recommend the

vaccine.
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We discovered that vaccine acceptance was high among our survey respondents, with 84.4

percent reporting that they have been vaccinated or intend to be vaccinated in the future. We

then wanted to see if there was a link between a person’s demographic group and their willing-

ness to accept the vaccine. As shown in Table 2, we found that level of education (P<0.001)

influenced vaccine acceptance, with a higher proportion of vaccine accepting practitioners

having a graduate degree (i.e., MD or Ph.D.). Vaccine acceptance was also affected by the type

of facility (P<0.001), with health centers having a lower proportion of vaccine accepting prac-

titioners than other facilities. Furthermore, vaccine acceptance was influenced by the profes-

sions of our respondents (P<0.001), with health officers having more individuals who were

vaccine non-accepting than those who were vaccine-accepting.

Similar to vaccine acceptance, the general tendency of individuals’ willingness to recom-

mend the vaccine was high, with 86.1% of our participants falling into this category. Fur-

thermore, our study revealed that religious background influenced willingness to

recommend the vaccine (P = 0.02), with practitioners in the "Jehovah’s Witness" category

more reluctant to recommend it than other cohorts. Nonetheless, we believe it is important

to highlight our study’s disproportionately small "Jehovah’s Witness" sample size. We also

discovered that practitioners’ willingness to recommend the vaccine was affected by their

level of education (P = 0.01), with advanced degrees closely associated with an individual

readily recommending the vaccine to others. Additionally, our study identified that a per-

son’s profession (P<0.001), years of experience (P = 0.01), and the type of facility they work

in (P<0.01) all have a significant impact on their willingness to recommend the COVID-19

vaccine (Table 3).

Table 1. Demographic groups of our survey participants for the study.

Group Number of survey

respondents

Group Number of survey

respondents

Gender Male 270 (59.2%) Years of

experience

<5 years 249 (54.7%)

Female 186 (40.8%) 5–10 years 118 (25.9%)

Age 20–29 229 (51.8%) >10 years 88 (19.4%)

30–49 202 (45.7%) Place of work Government Facility 347 (77.3%)

50+ 11 (2.5%) Private Facility 102 (22.7%)

Marital status Single 292 (63.3%) Type of facility General Hospital 119 (27.0%)

Married/Co-habiting 151 (32.8%) Referral Hospital 205 (46.5%)

Divorced/Widowed 18 (3.9%) Primary Hospital 19 (4.3%)

Living Situation Living alone 147 (32.0%) Private Hospital/

Clinic

48 (10.9%)

Living with family/others 313 (68.0%) Health Center 50 (11.3%)

Religion Orthodox Christian 264 (57.4%) Profession Specialist 103 (22.6%)

Protestant Christian 96 (20.9%) General Practitioner 139 (30.5%)

Catholic Christian 10 (2.2%) Intern 25 (5.5%)

Muslim 48 (10.4%) Resident 55 (12.1%)

Jehovah’s Witnesses 7 (1.5%) Health Officer 37 (8.1%)

Other 35 (7.6%) Nursing Practitioner 96 (21.2%)

Highest Level of Education

Attained

Bachelor’s Degree 122 (27.1%)

Master’s Degree 42 (9.3%)

Advanced Degree (MD,

PhD)

287 (63.6%)

https://doi.org/10.1371/journal.pone.0269923.t001
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Other factors that affect attitude towards the COVID-19 vaccine

We then wanted to see if any other factors influenced healthcare practitioners’ attitudes toward

the COVID-19 vaccine. For this analysis, the following factors were investigated: (1) having

screened/treated known COVID-19 cases, (2) being diagnosed with COVID-19, (3) knowing

someone who had a strong reaction to the COVID-19 vaccine, (4) knowing someone who

refused to take the COVID-19 vaccine, (5) opinion on acquiring immunity through vaccina-

tion and (6) opinion on the safety of vaccine developed in an emergency setting.

We found that strong disagreement about acquiring immunity naturally rather than through

vaccines positively influenced an individual’s vaccine acceptance (OR = 10.90; 95% CI = 2.82–

Table 2. Association data regarding the vaccine acceptance of the different demographic groups of our survey participants.

Group Vaccine Accepting Vaccine Non-Accepting P-Value from X2 test

Gender Male 225 (49.3%) 45 (9.9%) 0.52

Female 160 (35.1%) 26 (5.7%)

Age 20–29 193 (43.7%) 36 (8.1%) 0.84

30–49 171 (38.7%) 31 (7.0%)

50+ 10 (2.3%) 1 (0.2%)

Marital status Single 245 (53.1%) 47 (10.2%) 0.26

Married/Co-habiting 131 (28.4%) 20 (4.3%)

Divorced/Widowed 13 (2.8%) 5 (1.1%)

Living Situation Living alone 123 (26.7%) 24 (5.2%) 0.89

Living with family/others 265 (57.7%) 48 (10.4%)

Religion Orthodox Christian 217 (47.2%) 47 (10.2%) 0.08

Protestant Christian 83 (18.0%) 13 (2.8%)

Catholic Christian 10 (2.2%) 0 (0.0%)

Muslim 41 (8.9%) 7 (1.5%)

Jehovah’s Witnesses 4 (0.9%) 3 (0.7%)

Other 33 (7.2%) 2 (0.4%)

Highest Level of Education Attained Bachelor’s Degree 89 (19.7%) 33 (7.3%) <0.001

Master’s Degree 35 (7.8%) 7 (1.6%)

Advanced Degree (MD, PhD) 257 (57.0%) 30 (6.6%)

Years of experience <5 years 211 (46.4%) 38 (8.4%) 0.18

5–10 years 106 (23.3%) 12 (2.6%)

>10 years 71 (15.6%) 17 (3.7%)

Place of work Government Facility 292 (65.0%) 55 (12.2%) 0.71

Private Facility 88 (19.6%) 14 (3.2%)

Type of facility General Hospital 107 (24.3%) 12 (2.7%) <0.001

Referral Hospital 183 (41.5%) 22 (4.9%)

Primary Hospital 14 (3.2%) 5 (1.1%)

Private Hospital/Clinic 41 (9.3%) 7 (1.6%)

Health Center 29 (6.6%) 21 (4.8%)

Profession Specialist 100 (22.0%) 3 (0.7%) <0.001

General Practitioner 116 (25.5%) 23 (5.1%)

Intern 17 (3.7%) 8 (1.8%)

Resident 53 (11.6%) 2 (0.4%)

Health Officer 17 (3.7%) 20 (4.4%)

Nursing Practitioner 83 (18.2%) 13 (2.9%)

https://doi.org/10.1371/journal.pone.0269923.t002
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73.36). Furthermore, screening or treating a known COVID-19 case increased vaccine accep-

tance (OR = 4.02; 95% CI = 2.08–7.93). Concerns about the safety of vaccines developed in an

emergency setting, on the other hand, influenced our respondents’ acceptance of the COVID-

19 vaccine (OR = 0.22; 95% CI = 0.11–0.46). Surprisingly, having been diagnosed with COVID-

19 or knowing someone who had a severe reaction to the vaccine did not affect our respondents’

willingness to accept the vaccine (OR = 0.96; 95% CI = 0.48–2.01). Table 4 shows the effect of

each factor investigated in this study on our participants’ vaccine acceptance.

Our study also revealed that strong disagreement to acquiring immunity through natural

means rather than vaccines (OR = 20.14; 95% CI = 3.90–370.00) and having screened or

Table 3. Association data between the willingness to recommend the vaccine and the different demographic groups of our survey participants.

Group Willing to recommend vaccine Unwilling to recommend vaccine P-Value from X2 test

Gender Male 228 (50.0%) 42 (9.2%) 0.32

Female 164 (36.0%) 22 (4.8%)

Age 20–29 200 (45.2%) 29 (6.6%) 0.67

30–49 171 (38.7%) 31 (7.0%)

50+ 9 (2.0%) 2 (0.5%)

Marital status Single 251 (54.4%) 41 (8.9%) 0.18

Married/Co-habiting 133 (28.9%) 18 (3.9%)

Divorced/Widowed 13 (2.8%) 5 (1.1%)

Living Situation Living alone 124 (27.0%) 23 (5.0%) 0.55

Living with family/others 272 (59.1%) 41 (8.9%)

Religion Orthodox Christian 229 (49.8%) 35 (7.6%) 0.02

Protestant Christian 83 (18.0%) 13 (2.8%)

Catholic Christian 10 (2.2%) 0 (0.0%)

Muslim 40 (8.7%) 8 (1.7%)

Jehovah’s Witnesses 3 (0.7%) 4 (0.9%)

Other 31 (6.7%) 4 (0.9%)

Highest Level of Education Attained Bachelor’s Degree 86 (9.5%) 36 (4.0%) <0.001

Master’s Degree 35 (3.9%) 7 (0.8%)

Advanced Degree (MD, PhD) 267 (29.5%) 20 (2.2%)

Years of experience <5 years 217 (24.0%) 32 (3.5%) 0.01

5–10 years 108 (11.9%) 10 (1.0%)

>10 years 68 (7.5%) 20 (2.2%)

Place of work Government Facility 294 (65.5%) 53 (11.8%) 0.22

Private Facility 92 (20.5%) 10 (2.2%)

Type of facility General Hospital 104 (23.6%) 15 (3.3%) <0.001

Referral Hospital 189 (42.9%) 16 (3.6%)

Primary Hospital 16 (3.6%) 3 (0.7%)

Private Hospital/Clinic 45 (10.2%) 3 (0.7%)

Health Center 25 (5.7%) 25 (5.7%)

Profession Specialist 101 (22.2%) 2 (0.4%) <0.001

General Practitioner 124 (27.3%) 15 (3.3%)

Intern 18 (4.0%) 7 (1.5%)

Resident 54 (11.9%) 1 (0.2%)

Health Officer 15 (3.3%) 22 (4.8%)

Nursing Practitioner 81 (17.8%) 15 (3.3%)

https://doi.org/10.1371/journal.pone.0269923.t003
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treated any known COVID-19 patients (OR = 3.53; 95% CI = 1.77–7.17) had a positive effect

on a practitioner’s willingness to recommend the vaccine while having treated a known

COVID-19 case and knowing someone who had a severe reaction to the vaccine had a negative

effect on a practitioner’s willingness to recommend the vaccine (OR = 0.41; 95% CI = 0.21–

0.81). The combined effect of these factors on our respondents’ willingness to recommend the

vaccine is shown in Table 5.

Sources of COVID-19 information and attitudes towards the vaccine

We found that published research is the most popular source of information (n = 271, 58.8%).

This is followed by the views of leading researchers and public health and infectious disease

Table 4. Effects of non-demographic factors on vaccine acceptance of our survey respondents.

Possible factors affecting a respondent’s COVID-19 vaccine acceptance Odds

Ratio

95% CI

Having screened and/or treated any known COVID-19 patient 4.02 2.08–7.93

Having been diagnosed with COVID-19 in the past 0.96 0.48–2.01

Disagreement to the statement–It is better to acquire immunity to infectious diseases

naturally

4.68 2.30–9.84

Strong agreement to the statement–It is better to acquire immunity to infectious diseases

naturally

3.29 1.23–9.55

Strong disagreement to the statement–It is better to acquire immunity to infectious

diseases naturally

10.90 2.82–

73.36

Knowing someone who has had a serious reaction to the vaccine 0.54 0.28–1.04

Disagreement to the statement—The safety of vaccines developed in an emergency cannot

be guaranteed

3.05 1.07–

11.00

Strong agreement to the statement—The safety of vaccines developed in an emergency

cannot be guaranteed

0.22 0.11–0.46

Strong disagreement to the statement—The safety of vaccines developed in an emergency

cannot be guaranteed

1.69 0.22–

37.12

Knowing anyone who has refused to take the COVID-19 vaccine 0.26 0.04–1.01

https://doi.org/10.1371/journal.pone.0269923.t004

Table 5. Effects of non-demographic factors on our survey respondents’ willingness to recommend the COVID-

19 vaccine.

Possible factors affecting a respondent’s willingness to recommend the

COVID-19 vaccine

Odds

Ratio

95% CI

Having screened and/or treated any known COVID-19 patient 3.53 1.77–7.17

Having been diagnosed with COVID-19 in the past 1.19 0.56–2.62

Disagreement to the statement–It is better to acquire immunity to infectious

diseases naturally

6.53 3.09–14.64

Strong agreement to the statement–It is better to acquire immunity to infectious

diseases naturally

3.18 1.16–9.68

Strong disagreement to the statement–It is better to acquire immunity to

infectious diseases naturally

20.14 3.90–370.00

Knowing someone who has had a serious reaction to the vaccine 0.41 0.21–0.81

Disagreement to the statement—The safety of vaccines developed in an

emergency cannot be guaranteed

2.71 0.93–9.90

Strong agreement to the statement—The safety of vaccines developed in an

emergency cannot be guaranteed

0.49 0.23–1.07

Strong disagreement to the statement—The safety of vaccines developed in an

emergency cannot be guaranteed

7.67 x 106 1.16x10-10–

1.55x10155

Knowing anyone who has refused to take the COVID-19 vaccine 0.36 0.05–1.44

https://doi.org/10.1371/journal.pone.0269923.t005
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specialists (n = 211, 45.8%), Ministry of Health announcements (n = 204, 44.2%), social media

posts (n = 96, 20.8%), and opinions from religious leaders (n = 46, 9.9%). With the exception

of social media, all information sources had a significant impact on vaccine acceptance. Infor-

mation based on religion and religious leaders (OR = 0.15; 95% CI = 0.67–0.84) correlated neg-

atively with vaccine acceptance (Table 6). On the other hand, all sources of information

showed a significant correlation with the willingness to recommend the vaccine. A negative

correlation was found between information based on social media posts (OR = 0.91; 95%

CI = 0.84–0.98) and religion or religious leaders (OR = 0.71; 95% CI = 0.65–0.79). (Table 7).

Discussion

As of May 26, 2021, Ethiopia had vaccinated a total of 1,738,550 people. Data on the number

of clinical practitioners immunized in the country is still outstanding. This is the first study to

assess clinical practitioners’ attitudes toward the COVID-19 vaccine and associated factors to

the best of our knowledge. Their ability to influence health behavior necessitates the use of evi-

dence-based knowledge to guide public acceptance of the vaccine and ensure universal

coverage.

In addition to social distancing measures, rigorous vaccine administration and coverage are

essential in the global fight against the pandemic. As mass coverage weapons, vaccines are the

most effective strategy for countries like Ethiopia, with limited medical supplies [35] and a low

healthcare provider-to-population ratio [36]. Our study reflected that clinical practitioners are

critical for increased public vaccine acceptance and mass coverage.

During the time of this study, AstraZeneca/Oxford vaccine was the only available vaccine

in Ethiopia. With a 63.09% efficacy, the vaccine was made available for use in low- and mid-

dle-income countries due to easy storage requirements [37] The AstraZeneca/Oxford mass

vaccination campaign was launched in the country on March 13, 2021 [38]. On March 15,

2021 several European counties suspended the use of the vaccine following concerns over

potential link of the vaccine with Cerebral Venous Thrombosis (CVT) [26, 39]. An investiga-

tion conducted by the European Medicine Agency (EMA) found no clear evidence that could

confirm the link between AstraZeneca/Oxford vaccine and increased risk of CVT [40]. A com-

parison was also made between vaccine risk and benefits, which found 22 thrombotic events

out of the 3 million people who received that AstraZeneca/Oxford vaccine at the time [41]. It

was additionally concluded by EMA that even if CVT risk was in fact confirmed, the health

benefits of the vaccine would still significantly outweigh the risks [41]. This was further backed

by a research by the University of Oxford which found that the risk of developing CVT from

COVID-19 (39 per million) is roughly 8 times higher than the risk of CVT from the AstraZe-

neca/Oxford Vaccine (5 per million) [42]. Despite such findings, initial vaccine suspension

was evidenced through a rise in vaccine hesitancy across Europe [43].

Table 6. Relationship between our participants’ source of information regarding COVID-19 and their acceptance

of its vaccine.

Source of information regarding COVID-19 and its vaccine Odds Ratio 95% CI

Published research 1.16 1.08–1.23

Social media posts 0.94 0.87–1.03

Ministry of Health 1.20 1.13–1.28

Leading researchers and public health and infectious disease specialists 1.08 1.01–1.15

Religion and religious leaders 0.15 0.67–0.84

https://doi.org/10.1371/journal.pone.0269923.t006
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In line with these findings, and the time sensitive need to develop herd immunity against

COVID-19, our study has attempted to analyze the attitude of clinical practitioners against the

vaccine as first recipients in Ethiopia. Being vaccinated and remaining unvaccinated both

involve risks. Such stances must be carefully studied among clinical practitioners particularly

as they relate to their willingness to recommend use to the public, as it is within their profes-

sional duty to protect their patients and the community at large from undue health risks. Clini-

cal research and data are not easy to comprehend, particularly for the larger public. It is

especially difficult in highly uncertain situations where there aren’t timely scientific references

to help determine if risks are worth taking [26]. Therefore, it remains up to clinical practition-

ers to relay scientific vaccine information and reconcile hesitancy in that regard.

According to the study findings, acceptance and willingness to recommend were high at

84.4% and 86.1%, respectively. The acceptability of the COVID-19 vaccine in this study is

comparable to the study conducted by Barry M. et al. in Saudi Arabia [44], which found that

70% of healthcare workers accepted the COVID-19 vaccine. Similarly, the acceptability

reported in this study is consistent with the multi-country study conducted by Verger P, et al.

[19], which reported 72.4% acceptance and 79.6% certain or probable recommendation of the

vaccine by healthcare workers. Conversely, the approval of the COVID-19 vaccine in this

study is higher than in other countries in the SSA (Sub-Saharan Africa) region. A study [45]

conducted in the Democratic Republic of the Congo discovered that approximately 28% of

healthcare workers accept the COVID-19 vaccine, while another [46] conducted in Ghana dis-

covered that 39% of healthcare workers accept the vaccine.

In line with the findings of the multi-country study, our research identified safety concerns

as a factor influencing practitioners’ acceptance of the vaccine. In addition, our findings paral-

leled those of Shaw J. et al. [34] in that treatment of a confirmed COVID-19 patient is a factor

that influences vaccine acceptance.

The following findings are peculiar to our study: reservations about acquiring immunity

through vaccination (as opposed to natural immunity) affect COVID-19 vaccine acceptance,

history of COVID-19 infection, or knowledge of someone who has had a severe reaction to the

vaccine does not influence vaccine acceptance. Furthermore, our research found that health

centers are a breeding ground for practitioners who are equally unwilling to recommend the

vaccine to the public (a trend not seen in other practice sites). It also revealed that respondents

who work as health officers have lower rates of recommendation willingness. Health officers

are the dominant practitioners in health centers and peri-urban and rural areas of the country.

As a result, identifying vaccine misconceptions among health officers is critical.

Our study also showed that vaccine acceptance and willingness to recommend are directly

related to education level (i.e., as educational level increases, so does the acceptance and the

willingness to recommend). This suggests that senior practitioners should be involved in vacci-

nation campaigns. Religion is a factor in vaccine recommendation, despite being reported by a

Table 7. Determining the relationship between our participants’ source of information regarding the COVID-19

vaccine and their willingness to recommend the vaccine.

Source of information regarding COVID-19 and its vaccine Odds Ratio 95% CI

Published research 1.20 1.13–1.27

Social media posts 0.91 0.84–0.98

Ministry of Health 1.15 1.09–1.22

Leading researchers and public health and infectious disease specialists 1.10 1.04–1.16

Religion and religious leaders 0.71 0.65–0.79

https://doi.org/10.1371/journal.pone.0269923.t007
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small proportion of our respondents. As such, efforts must be made to increase vaccine literacy

through religious reconciliation. The negative correlation between social media posts and will-

ingness to recommend in our study highlights the importance of disseminating vaccine infor-

mation through posts that link to peer-reviewed research articles.

Limitations

Our study’s findings must be interpreted in light of the following limitations.

The study used an online data collection tool, as a conventional paper-based survey during

the COVID-19 pandemic would violate contact restriction measures. Although the trends in

the results provide important insights into attitudes toward the COVID-19 vaccine, direct gen-

eralizations to all clinical practitioners in the country are not possible. In rural Ethiopia, digital

and internet access is limited. As such, access to vaccine information is limited in these areas.

As a result, vaccine acceptance and recommendation levels are expected to be lower than the

study results. However, to ensure inclusive representation, measures were taken to reach out

to practitioners in rural areas who have digital and internet access to collect and enter

responses from those who do not.

It should also be noted that the results exclude data from the Tigray region. Due to ongoing

conflict, Internet access in the region was unavailable during the study period. Unfortunately,

the magnitude of unrest and communication barriers in the area outweighed the investigators’

efforts to reach practitioners there.

Conclusion and recommendation

Overall, the results indicate that clinical practitioners accept and are willing to recommend the

COVID-19 vaccine. Nonetheless, some factors have a negative correlation with vaccine accep-

tance and willingness rates. To achieve the desired results, the study demonstrated that inter-

ventions to improve the acceptance and recommendation of the COVID-19 vaccine among

clinical practitioners must consider the following factors: level of experience and education,

religious beliefs, safety concerns, specific profession, and source of information.

It is necessary to identify reasons among practitioners who are more willing to accept and

recommend the vaccine and translate them into an actionable strategy to engage the non-will-

ing practitioners. Interventions to increase vaccine literacy and acceptance that address spe-

cific concerns and misconceptions are advised. These interventions should be sensitive to

religious beliefs, and measures should be taken to disseminate vaccine information that recon-

ciles these beliefs through posts linked to peer-reviewed studies.
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15. Verger P, Dubé E. Restoring confidence in vaccines in the COVID-19 era. Expert Rev Vaccines. 2020;

19(11):991–993. https://doi.org/10.1080/14760584.2020.1825945 PMID: 32940574

16. Papagiannis D, Malli F, Raptis DG, Papathanasiou IV, Fradelos EC, Daniil Z, et al. Assessment of

Knowledge, Attitudes, and Practices towards New Coronavirus (SARS-CoV-2) of Health Care Profes-

sionals in Greece before the Outbreak Period. Int. J. Environ. Res. Public Health. 2020; 17(14):4925.

https://doi.org/10.3390/ijerph17144925

17. Gagneux-Brunon A, Detoc M, Bruel S, et al. Intention to get vaccinations against COVID-19 in French

healthcare worker during the first pandemic wave: a cross-sectional survey. J Hosp Infect. 2021;

108:168–173. https://doi.org/10.1016/j.jhin.2020.11.020 PMID: 33259883

18. Wang K, Wong ELY, Ho KF, et al. Intention of nurses to accept coronavirus disease 2019 vaccination

and change of intention to accept seasonal influenza vaccination during the coronavirus diseases 2019

pandemic: A cross-sectional survey. Vaccine. 2020; 38(45):7049–7056. https://doi.org/10.1016/j.

vaccine.2020.09.021 PMID: 32980199

19. Verger P, Scronias D, Dauby N, Adedzi KA, Gobert C, Bergeat M, et al. Attitudes of healthcare workers

towards COVID-19 vaccination: a survey in France and French-speaking parts of Belgium and Canada,

2020. Euro Surveill. 2021; 26(3): 2002047. https://doi.org/10.2807/1560-7917.ES.2021.26.3.2002047

20. Shekhar R, Sheikh AB, Upadhyay S, Singh M, Kottewar S, Mir H, et al. COVID-19 Vaccine Acceptance

among Health Care Workers in the United States. Vaccines. 2021; 9(2):199. https://doi.org/10.3390/

vaccines9020119 PMID: 33546165

21. Karlsson LC, Lewandowsky S, Antfolk J, Salo P, Lindfelt M, Oksanen T, et al. The association between

vaccination confidence, vaccination behavior, and willingness to recommend vaccines among Finnish

healthcare workers. PLOS One. 2019; 14(10): e0224330. https://doi.org/10.1371/journal.pone.

0224330 PMID: 31671115

22. Yaqub O, Castle-Clarke S, Sevdalis N, Chataway J. Attitudes to vaccination: a critical review. Soc Sci

Med. 2014; 112: 111. https://doi.org/10.1016/j.socscimed.2014.04.018 PMID: 24788111

23. Rieger MO. Willingness to vaccinate against COVID-19 might be systematically underestimated. Asian

J Soc Health Behav 2021; 4:81–3 https://doi.org/10.4103/shb.shb_7_21

24. Huang P-C, Hung C-H, Kuo Y-J, Chen Y-P, Ahorsu DK, Yen C-F, et al. Expanding Protection Motivation

Theory to Explain Willingness of COVID-19 Vaccination Uptake among Taiwanese University Students.

Vaccines. 2021; 9(9):1046. https://doi.org/10.3390/vaccines9091046

25. Ullah I., Lin C.-Y., Malik N. I., Wu T.-Y., Araban M., Griffiths M. D., et al. (2021). Factors affecting Paki-

stani young adults’ intentions to uptake COVID-19 vaccination: An extension of the theory of planned

behavior. Brain and Behavior, 11, e2370. https://doi.org/10.1002/brb3.2370 PMID: 34543522

26. Huang P. COVID-19 vaccination and the right to take risks. J. Med. Ethics. 2021. https://doi.org/10/

1136/medethics-2021-107545 PMID: 34253621

27. Wang K., Wong E. L., Ho K. F., Cheung A. W., Yau P. S., Dong D., et al. (2021). Change of Willingness

to Accept COVID-19 Vaccine and Reasons of Vaccine Hesitancy of Working People at Different Waves

of Local Epidemic in Hong Kong, China: Repeated Cross-Sectional Surveys. Vaccines, 9(1), 62.

https://doi.org/10.3390/vaccines9010062 PMID: 33477725

28. Zhang H., Li Y., Peng S., Jiang Y., Jin H., Zhang F. The Effect of Health Literacy on COVID-19 Vaccine

Hesitancy: The Moderating Role of Stress. Medrxiv. 2021. https://doi.org/10.1101/2021.06.16.

21258808

29. Kukreti S, Lu M-Y, Lin Y-H, Strong C, Lin C-Y, Ko N-Y, et al. Willingness of Taiwan’s Healthcare Work-

ers and Outpatients to Vaccinate against COVID-19 during a Period without Community Outbreaks.

Vaccines. 2021; 9(3):246. https://doi.org/10.3390/vaccines9030246 PMID: 33808950

30. Yahaghi R, Ahmadizade S, Fotuhi R, Taherkhani E, Ranjbaran M, Buchali Z, et al. Fear of COVID-19

and Perceived COVID-19 Infectability Supplement Theory of Planned Behavior to Explain Iranians’

Intention to Get COVID-19 Vaccinated. Vaccines. 2021; 9(7):684. https://doi.org/10.3390/

vaccines9070684 PMID: 34206226

31. Distribution of Ethiopian Health Workers by Geographical Region, Disaggregated by Occupational

Group. Ministry of Health. 2013. E. C.

32. World Bank. Data Internet Users. 2020. Available from: https://data.worldbank.org/indicator/IT.NET.

USER.ZS?locations=ET/

PLOS ONE Attitude towards COVID-19 vaccine among clinical practitioners

PLOS ONE | https://doi.org/10.1371/journal.pone.0269923 June 16, 2022 14 / 15

http://www.ncbi.nlm.nih.gov/pubmed/33082575
https://doi.org/10.1101/2021.02.25.21252443
https://doi.org/10.1101/2021.02.25.21252443
https://doi.org/10.1080/14760584.2020.1825945
http://www.ncbi.nlm.nih.gov/pubmed/32940574
https://doi.org/10.3390/ijerph17144925
https://doi.org/10.1016/j.jhin.2020.11.020
http://www.ncbi.nlm.nih.gov/pubmed/33259883
https://doi.org/10.1016/j.vaccine.2020.09.021
https://doi.org/10.1016/j.vaccine.2020.09.021
http://www.ncbi.nlm.nih.gov/pubmed/32980199
https://doi.org/10.2807/1560-7917.ES.2021.26.3.2002047
https://doi.org/10.3390/vaccines9020119
https://doi.org/10.3390/vaccines9020119
http://www.ncbi.nlm.nih.gov/pubmed/33546165
https://doi.org/10.1371/journal.pone.0224330
https://doi.org/10.1371/journal.pone.0224330
http://www.ncbi.nlm.nih.gov/pubmed/31671115
https://doi.org/10.1016/j.socscimed.2014.04.018
http://www.ncbi.nlm.nih.gov/pubmed/24788111
https://doi.org/10.4103/shb.shb_7_21
https://doi.org/10.3390/vaccines9091046
https://doi.org/10.1002/brb3.2370
http://www.ncbi.nlm.nih.gov/pubmed/34543522
https://doi.org/10/1136/medethics-2021-107545
https://doi.org/10/1136/medethics-2021-107545
http://www.ncbi.nlm.nih.gov/pubmed/34253621
https://doi.org/10.3390/vaccines9010062
http://www.ncbi.nlm.nih.gov/pubmed/33477725
https://doi.org/10.1101/2021.06.16.21258808
https://doi.org/10.1101/2021.06.16.21258808
https://doi.org/10.3390/vaccines9030246
http://www.ncbi.nlm.nih.gov/pubmed/33808950
https://doi.org/10.3390/vaccines9070684
https://doi.org/10.3390/vaccines9070684
http://www.ncbi.nlm.nih.gov/pubmed/34206226
https://data.worldbank.org/indicator/IT.NET.USER.ZS?locations=ET/
https://data.worldbank.org/indicator/IT.NET.USER.ZS?locations=ET/
https://doi.org/10.1371/journal.pone.0269923


33. Vaccine Hesitancy Survey Questions Related to SAGE Vaccine Hesitancy Matrix. World Health Organi-

zation. 2021. Available from: https://www.who.int/immunization/programmes_systems/Survey_

Questions_Hesitancy.pdf

34. Shaw J, Stewart T, Anderson KB, Hanley S, Thomas SJ, Salmon DA, et al. Assessment of US Health-

care Personnel Attitudes Towards Coronavirus Disease 2019 (COVID-19) Vaccination in a Large Uni-

versity Healthcare System. Clin Infect Dis. 2021; ciab054, https://doi.org/10.1093/cid/ciab054

35. Maclean R, Marks S. 10 African Countries Have No Ventilators. That’s Only Part of the Problem. The

New York Times. 2020. Available from: https://www.nytimes.com/2020/04/18/world/africa/africa-

coronavirus-ventilators.html/

36. Alebachew A, Waddington C. Improving Health System Efficiency. Ethiopia: Human Resources for

Health Reforms. World Health Organization. 2015. Available from: https://apps.who.int/iris/bitstream/

handle/10665/187240/WHO_HIS_HGF_CaseStudy_15.6_eng.pdf?sequence=1&isAllowed=y/

37. Sharun K, Singh R, Dhama K. Oxford-AstraZeneca COVID-19 vaccine (AZD1222) is ideal for resource-

constrained low- and middle-income countries. Ann Med Surg (Lond). 2021; 65: 102264. https://doi.org/

10.1016/j.amsu.2021.102264 PMID: 33815783

38. Ethiopia Introduces COVID-19 Vaccine in a National Launching Ceremony. Ethiopia: World Health

Organization. 2021. Available from: https://www.afro.who.int/news/ethiopia-introduces-covid-19-

vaccine-national-launching-ceremony/

39. AstraZeneca Concerns Throw Europe’s Vaccine Rollout into Deeper Disarray. The New York Times.

2021. Available from: https://www.nytimes.com/2021/03/15/world/europe/astra-zeneca-vaccine-

europe.html

40. European Medicines Agency. COVID-19 vaccine AstraZeneca: benefits still outweigh the risks despite

possible link to rare blood clots with low blood platelets, 2021. Available from: https://www.ema.europa.

eu/en/news/covid-19-vaccine-astrazeneca-benefits-still-outweigh-risks-despite-possible-link-rare-

blood-clots

41. European Medicines Agency. COVID-19 vaccine AstraZeneca: PRAC preliminary view suggests no

specific issue with batch used in Austria, 2021. Available from: https://www.ema.europa.eu/en/news/

covid-19-vaccine-astrazeneca-prac-preliminary-view-suggests-no-specific-issue-batch-used-austria

42. Taquet M, Husain M, Geddes JR. Cerebral venous thrombosis: a retrospective cohort study of 513,284

confirmed COVID-19 cases and a comparison with 489,871 people receiving a COVID-19 mRNA vac-

cine, 2021. Available from: http://www.sclma.com.au/wp-content/uploads/2021/05/covid-cvt-paper.pdf

43. Vaccine Hesitancy Rose in EU after Pause in AstraZeneca Shots. Bloomberg. 2021. Available from:

https://www.bloomberg.com/news/articles/2021-05-13/vaccine-hesitancy-rose-in-eu-after-pause-in-

astrazeneca-shots

44. Barry M, Temsah MH, Alhuzaimi A, Alamro N, Al-Eyadhy A, Aljamaan F, et al. COVID-19 Vaccine Con-

fidence and Hesitancy among Health Care Workers: A Cross-sectional Survey from a MERS-CoV

Experienced Nation. Medrixiv. 2020. https://doi.org/10.1101/2020.12.09.20246447

45. Nzaji MK, Ngombe LK, Mwamba GN, Ndala DB, Miema JM, Lungoyo CL, et al. Acceptability of Vacci-

nation Against COVID-19 Among Healthcare Workers in the Democratic Republic of the Congo. Prag-

mat Obs Res. 2020; 11: 103–109. https://doi.org/10.2147/POR.S271096 PMID: 33154695

46. Agyekum MW, Afrifa-Anane GF, Kyei-Arthur F, Addo B. Acceptability of COVID-19 Vaccination among

Health Care Workers in Ghana. Hindawi Adv Pub Heal. 2021. https://doi.org/10.1155/2021/9998176

PLOS ONE Attitude towards COVID-19 vaccine among clinical practitioners

PLOS ONE | https://doi.org/10.1371/journal.pone.0269923 June 16, 2022 15 / 15

https://www.who.int/immunization/programmes_systems/Survey_Questions_Hesitancy.pdf
https://www.who.int/immunization/programmes_systems/Survey_Questions_Hesitancy.pdf
https://doi.org/10.1093/cid/ciab054
https://www.nytimes.com/2020/04/18/world/africa/africa-coronavirus-ventilators.html/
https://www.nytimes.com/2020/04/18/world/africa/africa-coronavirus-ventilators.html/
https://apps.who.int/iris/bitstream/handle/10665/187240/WHO_HIS_HGF_CaseStudy_15.6_eng.pdf?sequence=1&isAllowed=y/
https://apps.who.int/iris/bitstream/handle/10665/187240/WHO_HIS_HGF_CaseStudy_15.6_eng.pdf?sequence=1&isAllowed=y/
https://doi.org/10.1016/j.amsu.2021.102264
https://doi.org/10.1016/j.amsu.2021.102264
http://www.ncbi.nlm.nih.gov/pubmed/33815783
https://www.afro.who.int/news/ethiopia-introduces-covid-19-vaccine-national-launching-ceremony/
https://www.afro.who.int/news/ethiopia-introduces-covid-19-vaccine-national-launching-ceremony/
https://www.nytimes.com/2021/03/15/world/europe/astra-zeneca-vaccine-europe.html
https://www.nytimes.com/2021/03/15/world/europe/astra-zeneca-vaccine-europe.html
https://www.ema.europa.eu/en/news/covid-19-vaccine-astrazeneca-benefits-still-outweigh-risks-despite-possible-link-rare-blood-clots
https://www.ema.europa.eu/en/news/covid-19-vaccine-astrazeneca-benefits-still-outweigh-risks-despite-possible-link-rare-blood-clots
https://www.ema.europa.eu/en/news/covid-19-vaccine-astrazeneca-benefits-still-outweigh-risks-despite-possible-link-rare-blood-clots
https://www.ema.europa.eu/en/news/covid-19-vaccine-astrazeneca-prac-preliminary-view-suggests-no-specific-issue-batch-used-austria
https://www.ema.europa.eu/en/news/covid-19-vaccine-astrazeneca-prac-preliminary-view-suggests-no-specific-issue-batch-used-austria
http://www.sclma.com.au/wp-content/uploads/2021/05/covid-cvt-paper.pdf
https://www.bloomberg.com/news/articles/2021-05-13/vaccine-hesitancy-rose-in-eu-after-pause-in-astrazeneca-shots
https://www.bloomberg.com/news/articles/2021-05-13/vaccine-hesitancy-rose-in-eu-after-pause-in-astrazeneca-shots
https://doi.org/10.1101/2020.12.09.20246447
https://doi.org/10.2147/POR.S271096
http://www.ncbi.nlm.nih.gov/pubmed/33154695
https://doi.org/10.1155/2021/9998176
https://doi.org/10.1371/journal.pone.0269923

