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Objective: The COVID-19 vaccine is one of the key measures to control the

disease. However, some people are hesitant to take the vaccine. The objective

of this study was to assess COVID-19 vaccine hesitancy and associated factors

among adults in Hawassa City Administration, South Ethiopia.

Method: From March 1 to 30, 2022, we conducted a community-based

cross-sectional study among randomly selected 622 adults in Hawassa City

Administration. A multi-stage sampling technique was used to recruit the study

participants. Data were collected through a pretested structured questionnaire

that was administered by four trained high school graduates. Data entry and

analysis were done using the SPSS version 20 statistical package. Descriptive

statistics and logistic regression analysis were performed. Statistically significant

associations were reported at p-value <0.05.

Result: Among the participants, 400 of them (64.3%) had a high level of knowledge

about the COVID-19 vaccine) and 425 of them (68.3%) had a positive attitude

toward the COVID-19 vaccine. The level of vaccine hesitancy was 165 (26.5%)

and vaccine acceptance was 457 (73.5%). The main reason for willingness to take

the vaccine was to protect oneself from COVID-19 (364 participants, 58.5%), and

for unwillingness, it was fear of the vaccine (154 participants, 24.8%). Mass media

was the main source of information about the vaccine (472 participants, 75.9%).

Age (adjusted odds ratio (AOR): 2.1, 95% CI: 1.2–3.7), religion (AOR: 2.6, 95% CI:

1.1–5.9), history of COVID-19 disease (AOR: 4.6, 95% CI: 1.4–14.9), knowledge

related to the COVID-19 vaccine (AOR: 1.9, 95% CI: 1.2–3.1), and attitude toward

the COVID-19 vaccine (AOR: 13.2, 95% CI: 8.3–20.9) were factors associated with

vaccine hesitancy.

Conclusion: A low proportion of COVID-19 vaccine hesitancy was observed

among our study participants. Improving people’s awareness could help to

improve vaccine acceptance. It is important to focus interventions on the

identified risk factors of vaccine hesitancy.

KEYWORDS

COVID-19, vaccine acceptance, Hawassa City, Tula, adults

Frontiers in PublicHealth 01 frontiersin.org

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1122418
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1122418&domain=pdf&date_stamp=2023-03-02
mailto:endromark@yahoo.com
https://doi.org/10.3389/fpubh.2023.1122418
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1122418/full
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Yohannes et al. 10.3389/fpubh.2023.1122418

Background

Since COVID-19 was declared a global pandemic by the

World Health Organization (WHO), it spread across the world

and caused high mortality and morbidity (1). The disease

disrupted health systems in many countries (2). To date, there

is no definite antiviral treatment for COVID-19 (3). However,

promising COVID-19 vaccines were produced and are being used,

necessitating consideration of their potential demand, distribution,

and adoption to obtain their desired effect (4). COVID-19 control

could depend on the vaccine and its successful delivery to a large

portion of the population (5). Data on COVID-19 vaccination

status shows 68% of the world population received at least one

dose of a COVID-19 vaccine, while only 22.7% of people in low-

income countries received at least a dose of the vaccine (6). Though

governments are advocating vaccination, some anti-vaccination

activists are campaigning against the need for a vaccine claiming

the nonexistence of COVID-19 (7).

Ethiopia is among the five African countries most burdened

by COVID-19 (8). On March 13, 2020, the first COVID-19 case

was identified in the country (9). The COVID-19 updated data

in Ethiopia shows that there were over 493,996 positive cases and

7,572 deaths in the country (10). The government has been working

to disseminate information on COVID-19 prevention measures

through mass media and other modes (11).

Globally, the reported rate of vaccine acceptance ranged from

23.6 to 97% with the least vaccine hesitancy at 76.4% (12). The

vaccine hesitancy levels in two different settings in China were 19.4

and 11.7% (13). The COVID-19 vaccine hesitancy rate among the

general population in Saudi Arabia was 55.3% (14) and 69.1% in

the United Arab Emirates (15). Another study reported a 12.4%

hesitancy rate toward COVID-19 vaccination (16). The COVID-

19 vaccine acceptance rate in Addis Ababa, Ethiopia ranged from

33.3–69.8% with an average of 51.8% (17–19). In the Amhara

region, Ethiopia, the estimate was 54.2% (95% CI of 39.4–68.3%)

(20–22). A similar figure from studies in the southern region of

Ethiopia placed the rate at 57.0% (95% CI of 44.4–68.7%) (23–25).

Other studies from Southern Ethiopia (26) reported a proportion

of 62.6% in the Gurage Zone and 45.5% in Sodo City, Wolaita Zone

(27, 28). The pooled prevalence of COVID-19 vaccine acceptance

in Ethiopia was 57.8% (95% CI: 47.2–67.8%) (29). Another study

by Mose et al. reported a 51.64% pooled national prevalence of

COVID-19 vaccine acceptance (30).

Factors associated with vaccine hesitancy included socio-

demographic variables, such as gender, nationality, age group,

living condition, education, and occupation, with men who were

young and with a low educational level showing higher hesitancy

rates. In cases of increased perceived personal or public risk of

contracting the disease and a high perception of serious outcomes

from the disease, there was an increased vaccine acceptance (14,

15, 28, 31, 32). Vaccine safety, side effects, the desire to have

natural immunity, not receiving the influenza vaccine, perceived

low risk of contracting the disease, and decreased perception

of serious outcomes due to COVID-19 were factors associated

with vaccination hesitancy (11, 15, 33). Other factors, such as

being tested for COVID-19, family members or friends being

diagnosed with COVID-19, systemic diseases, not being previously

infected with COVID-19, following updates on the COVID-

19 vaccine, having mental disorders and having a high-risk

perception of COVID-19 infection were significantly associated

with COVID-19 vaccine acceptance (28, 31, 32). Additional factors

that showed association with vaccine acceptance included the

belief that authorities were handling the pandemic adequately (15),

confidence in government decisions, the feeling of responsibility

to stop the pandemic, and receiving vaccinations in childhood

(15, 28).

Various studies on COVID-19 vaccine hesitancy have been

done in different settings in Ethiopia (29). However, to the best

of our knowledge, no research has been conducted in the Sidama

Region, which consists of approximately four million people.

Knowing the level of COVID-19 hesitancy and associated factors in

different settings is important. The result of the current study will

increase our evidence on the problem so that there can be public

health action undertaken in the study area. Therefore, in this study,

we aimed at filling the gap in assessing the level of the hesitancy

of COVID-19 vaccination and factors contributing to vaccine

hesitancy among adults in the Hawassa City Administration,

Sidama Region, South Ethiopia.

Methods and materials

Study design, setting, and period

The study design used in this research was a community-

based cross-sectional study. It was conducted in Hawassa City

Administration, Sidama region, South Ethiopia. Hawassa is the

capital of the Sidama and Southern Nations, Nationalities, and

People’s Regions in Ethiopia. The city is divided into eight sub-cities

with 32 Kebeles (20 urban and 12 rural). The City Administration

is located 275 km south of Addis Ababa, the capital of Ethiopia. In

2018 the total population of the city was estimated to be 374,034

(34). The city administration has eight hospitals (four public and

four private) and 12 health centers that render health services to

the population in the town. This study was conducted from March

1 to March 30, 2022.

Population

All adult populations over the age of 18 years were included

in the source population. Adults over the age of 18 years who

lived in the study kebeles (smallest administrative unit) for at least

six months were selected as study participants from the source

population. Respondents who were mentally or seriously ill at the

time of data collection and those not willing to participate in the

study were excluded from the study.

Sample size and sampling procedures

The sample size was calculated by using the single population

proportion formula. A prevalence of 45.5% COVID-19 vaccination

acceptance in the Wolaita Zone, Southern Ethiopia was considered
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(28). Using a 95% confidence interval (CI), 5% of marginal error,

10% non-response rate, and 1.5 design effect, the minimum sample

size estimated for the study was 627. The study participants were

recruited using a multi-stage sampling technique. First, a purposive

sampling technique was used to select a rural Kifleketema (Tula

sub-city) and random sampling to select three out of seven urban

sub-cities; namely Tabor, Menaheria, and Gebeyadar sub-cities.

Then four out of 12 kebeles were recruited from the rural sub-city

and four out of 20 kebeles were recruited from the urban sub-

cities. Then a proportional number of people from each kebele

was randomly selected. Households were selected by a systematic

random sampling technique and only one eligible individual was

interviewed from the selected households. The first household was

randomly selected from the kebele and then every tenth household

was selected to identify the study participant. When two or more

individuals in a household were eligible, we selected one by a simple

random sampling technique. The total number of people living in

the selected kebeles was 111,640. The estimated number of eligible

people living in the selected kebeles was 53,000.

Variables of the study

The dependent variable considered in the study was COVID-

19 vaccine hesitancy. Independent variables that were measured

in the study were socio-demographic characteristics, such as age,

sex, ethnicity, marital status, address, religion, occupation, level

of education, and income. Knowledge of the COVID-19 vaccine,

attitude toward the COVID-19 vaccine, vaccine-related factors,

COVID-19 infection-related characteristics, other morbidities, and

communication-related factors were other independent variables

measured in the study.

Data collection tools and procedure

A pretested and interviewer-administered questionnaire was

used to collect the data. The instrument was developed after an

analysis of previous studies in the area. The following factors were

included in the questionnaire: socio-demographic variables, such as

age, sex, occupation, and marital status; attitude toward COVID-19

as stated below in the operational definitions section; knowledge

of COVID-19 related variables, which consisted of seven COVID-

19 knowledge-related variables, individual health-related variables

such as having chronic diseases, having had COVID-19, media

using, childhood vaccination, family, friends and relatives having

a history of COVID-19 sickness; willingness to receive COVID-

19 vaccine and the reasons of willingness or unwillingness to

take the vaccine. The responses to questions assessing variables’

attitudes toward COVID-19 and knowledge of COVID-19 were

classified in agree, neutral, and disagree. For a positive question,

participants who responded agree were considered as having a

correct response while other responses were considered incorrect.

Details on the responses to each question used in assessing the

variables’ attitude toward COVID-19, knowledge of COVID-19,

and willingness to receive the COVID-19 vaccine were described

in the operational definition.

The questionnaire was first prepared in English and then it

was translated into Amharic and then it was translated back to

English to check for consistency in meaning. Four high school

graduates were recruited from Hawassa city to act as enumerators.

Enumerators were trained about the objectives of the study and how

to administer the questionnaire. Enumerators collected the data

through face-to-face interviews by identifying participants from

the communities.

Data quality control

Data collectors and supervisors were trained on issues related

to the research aim, data collection methods, and data collection

tools. We did a pretest on 5% of the sample size among adults in

one of the kebele located adjacent to the sampled kebeles. These

cases were not included in the main study. Data were collected by

four trained high school graduates through a pretested structured

questionnaire. The data collection process was supervised by the

principal investigator. If participants failed to provide a response to

a question, they were not allowed to continue to the next question.

Collected data were checked daily for completeness and clarity.

Necessary feedback was offered to data collectors before the next

day of data collection began.

Operational definitions

COVID-19 vaccine acceptance: COVID-19 vaccine acceptance

was measured by asking a yes or no response question on

willingness to take the vaccine; are you willing to take the COVID-

19 vaccine?

Attitude toward COVID-19 vaccine: was measured by

asking nine COVID-19 vaccine attitude-related questions. These

questions referred to worries about the COVID-19 vaccine,

worries about vaccine use, whether the participant preferred the

body’s natural defense over the vaccine, whether the participant

thought that without the vaccine the disease could not reduce,

the participant’s willingness to take the vaccine if it was available

and delivered, the participant’s attitude in using other methods

of prevention to prevent COVID-19 other than the vaccine, the

participant’s belief of the vaccine effectiveness, the participant’s

beliefs that the vaccine has no side effects, and the participant’s

belief about the vaccine preventing complications due to COVID-

19 disease. Participants who had four to nine positive responses

were considered as having a positive attitude toward the vaccine

and otherwise, they were considered as having a negative attitude.

Knowledge of the COVID-19 vaccine: was measured by asking

seven COVID-19 vaccine knowledge-related questions. Having

a response of at least four positive answers was considered as

having a good knowledge of the COVID-19 vaccine. For this

assessment, the questions referred to the participant’s knowledge

about the treatment for COVID-19, knowledge of the existence

of the vaccine, the vaccine’s effectiveness, whether the participant

thought unvaccinated people could contract the disease, the specific

method of COVID-19 prevention, how many vaccine doses are
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required to be fully vaccinated and the side effects related to

the vaccine.

Data analysis

Data were entered into the SPSS version 20 statistical

software. Descriptive statistics were reported. Both bivariate and

multivariable logistic regression models were used to identify

associated factors of vaccine acceptance. We used a two-sided test

to prove our hypothesis. We performed a reliability analysis to test

the internal consistency of responses by using Cronbach’s Alpha

test for the variables’ attitude toward COVID-19 and knowledge

of COVID-19. The test showed good alignment. Variables with

a p-value of less than or equal to 0.2 in the bivariate logistic

regression model were entered into the multivariable logistic

regression model to control the effect of confounding variables.

The variables included in the model were age, occupation, religion,

chronic diseases, COVID-19 disease, whether the participant had

friends with COVID-19, contact with COVID-19 cases, knowledge

assessment, and attitude assessment. Odds ratios and their 95%

confidence intervals (CI) were computed and variables with a p-

value less than 0.05 were considered for reporting a statistically

significant association.

Ethical approval

Ethical clearance was obtained from the institutional review

board of Hawassa University, College of Medicine and Health

Sciences Reference number IRB/129/14. Letter of permission was

obtained from responsible offices found at various levels; the

School of Public Health, Hawassa City Administration Health

Department, and the selected Kebeles. Participants were informed

about the purpose, benefits, risks, and the confidentiality of

information collected. Participation in the study was on a voluntary

basis, and all information was kept anonymous and confidential.

Participants did not receive any gift or monetary compensation for

being part of the study. Informed verbal consent was obtained from

each study participant prior to the interview. Authors had no access

to information that could identify individual participants during or

after data collection.

Results

Among 627 eligible respondents, 622 people participated in

the study, with a response rate of 99.2%. Five eligible individuals

stopped the interview after beginning the interview process, so

their questionnaires were excluded from the analysis. Over half,

330 (53.1%), of the study participants were between the age of

18–29 years and 320 (51.4%) were male. Employed participants

constituted 379 (60.9%) and 291 (46.8%) participants had above the

secondary level of education.Most of the participants weremarried,

395 (63.5%) and protestant 402 (64.6%) (Table 1).

Of the participants, 38 (6.1%) had chronic diseases and

23 (3.7%) were diseased by COVID-19. The majority of the

participants, 567 (91.2%), used media to access information. A

TABLE 1 Socio-demographic characteristics of the study participants.

Characteristics Values Number %

Age, median (IQR) 29 (23, 36)

Age group in years 18, 29 330 53.1

>29 292 46.9

Sex Male 320 51.4

Female 302 48.6

Occupation Employed 379 60.9

Unemployed 94 15.1

Student 149 24.0

Education No education 204 32.8

Primary to

secondary

127 20.4

Above

secondary

291 46.8

Marital status Married 395 63.5

Single 214 34.4

Others 13 2.1

Religion Protestant 402 64.6

Orthodox 142 22.8

Others 78 12.5

Income <6,800 178 28.6

>6,800 179 28.8

Missing 265 42.6

COVID-19, coronavirus disease; IQR, interquartile range.

high proportion of the study participants, 459 (73.8%), had taken

their childhood vaccinations. Concerning the family history of

COVID-19, 38 (6.1%) had a family history of COVID-19 disease,

while 45 (7.2%) had relatives with history of COVID-19 illnesses.

Only 89 (14.3%) of the study participants had friends with

history of COVID-19 disease. Concerning COVID-19 testing, 268

(43.1%) were tested, and of these, 17 (2.7%) had positive test

results. The majority of the study participants, 400 (64.3%), had

good knowledge of the COVID-19 vaccine. Attitude toward the

COVID-19 vaccine was positive for 425 (68.5%) of the study

participants. The COVID-19 vaccine acceptance rate among the

study participants was 457 (73.5%) (Table 2).

The first four reasons reported for willingness to take the

vaccine were: to protect oneself, 364 (58.5%); to prevent family

members or relatives from contracting COVID-19, 344 (55.3%); it

was the advice of health professionals, 334 (53.7%); and thinking

that the vaccine had no side effects, 201 (32.3%). The main reasons

for unwillingness to take the vaccine were: fear of the vaccine, 154

(24.8%); preference for other prevention methods other than the

vaccine, 140 (22.5%); being worried about the vaccine, 117 (18.8%);

and fear of injections, 61 (9.8%). Out of the participants, 22 (3.5%)

were unwilling to take the vaccine thinking that the vaccine caused

COVID-19 (Table 3). Concerning sources of information about the

COVID-19 vaccine, 472 (75.9%) obtained information from mass

media, 430 (69.1%) of the participants said that they read about
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TABLE 2 Health and health-related characteristics of the study

participants.

Characteristics Values Number %

Chronic diseases Yes 38 6.1

No 584 93.9

Contracted COVID-19 Yes 23 3.7

No 599 96.3

Media user Yes 567 91.2

No 55 8.8

Childhood vaccination Yes 459 73.8

No 125 20.1

Don’t know 38 6.1

Family history of COVID-19 Yes 38 6.1

No 584 93.9

Relatives’ history of COVID-19 sickness Yes 45 7.2

No 577 92.8

Friends’ history of COVID-19 sickness Yes 89 14.3

No 533 85.7

COVID-19 cases contact history Yes 138 22.2

No 484 77.8

COVID-19 testing Yes 268 43.1

No 354 56.9

COVID-19 test result Positive 17 2.7

Negative 221 35.5

Don’t know 30 4.8

COVID-19 vaccine knowledge Good 400 64.3

Poor 222 35.7

COVID-19 vaccine attitude Positive 425 68.3

Negative 197 31.7

Vaccine acceptance Yes 457 73.5

No 165 26.5

COVID-19, coronavirus disease.

it on social media, 383 (61.6%) of the participants reported that

they got information from health professionals, and 275 (44.2%)

reported that they heard about it in campaigns.

Factors affecting COVID-19 vaccine hesitancy are presented in

Table 4. Age, occupation, religion, having contracted COVID-19,

knowledge related to the COVID-19 vaccine, and attitude toward

the COVID-19 vaccine were factors that showed an association

with COVID-19 vaccine hesitancy in a bivariate logistic regression

analysis. Except for occupation, all other variables maintained

significance in predicting vaccine hesitancy in a multivariate

analysis. Participants in the age group of 18–29 had an increased

risk of vaccine hesitancy rate (adjusted odds ratio (AOR): 2.1,

95% CI; 1.2–3.7). Orthodox Christians had higher odds of vaccine

hesitancy (AOR: 2.6, 95% CI; 1.1–5.9) than participants in the

other religions categories. Also, participants with a history of

TABLE 3 Reasons for willingness and unwillingness to take the COVID-19

vaccine in Hawassa City.

Characteristics Number %

Willing to take the vaccine 457 73.5

Protect oneself 364 58.5

Prevent family or relatives from contracting

COVID-19

344 55.3

Following advice from health professional 334 53.7

Vaccine has no side effect 201 32.3

Useful for travels 133 21.4

Authorities mandated 43 6.9

Relatives died 26 4.2

Other reasons 2 0.3

Unwilling to take the vaccine 165 26.5

Fear of the vaccine 154 24.8

Prefer other type of prevention 140 22.5

Worried about the vaccine 117 18.8

Fear of injections 61 9.8

Vaccine is not effective 56 9.0

Vaccine causes COVID-19 22 3.5

No answer 19 3.1

Previous side effects 10 1.6

Other reasons 16 2.6

COVID-19, coronavirus disease.

COVID-19 illness were more likely to be hesitant than those who

had not contracted the disease (AOR: 4.6, 95% CI; 1.4–14.9).

The COVID-19 vaccine hesitancy rate was higher for participants

with low knowledge about the COVID-19 vaccine than for their

counterparts (AOR: 1.9, 95% CI: 1.2–3.1). Similarly, the vaccine

hesitancy rate was higher for participants with negative attitude

toward the COVID-19 vaccine than for their counterparts (AOR:

13.2, 95% CI: 8.3–20.9).

Discussion

The majority of the current study participants used mass media

to gain information. There was a high level of good knowledge of

the COVID-19 vaccine and a positive attitude toward the COVID-

19 vaccine among theparticipants. Vaccine hesitancy among the

study participants was low. The main reason for willingness of

taking the vaccine was protection against the disease and the

main reason for unwillingness was fear of the vaccine. Health

professionals were the primary source of information about the

vaccine. Age, religion, history of COVID-19 disease, knowledge

related to the COVID-19 vaccine, and attitude toward the COVID-

19 vaccine predicted vaccine hesitancy.

The current study finding of a vaccine acceptance rate of 73.5%,

was relatively similar to the report from South East Asia, which

observed a 71% acceptance rate (35). However, it was higher than
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TABLE 4 Factors a�ecting COVID-19 vaccine hesitancy among adults in Hawassa City.

Characteristics Values Hesitancy COR (95% CI) AOR (95% CI)

Yes No

Age in years 18–29 107 223 1.9 (1.3–2.8) 2.1 (1.2–3.7)

>29 58 234

Occupation Employed 85 294

Unemployed 24 70 1.2 (0.7–2.0) 1.3 (0.7–2.6)

Student 56 93 2.1 (1.4–3.1) 1.7 (0.9–3.2)

Religion Protestant 93 309 1.4 (0.7–2.6) 1.1 (0.5–2.4)

Orthodox 58 84 3.2 (1.6–6.2) 2.6 (1.1–5.9)

Others 14 64

Chronic diseases Yes 7 31 0.6 (0.3–1.4) 0.9 (0.3-2.6)

No 158 426

Contracted COVID-19 Yes 13 10 3.8 (1.6–8.9) 4.6 (1.4–14.9)

No 152 447

Friend contracted COVID-19 Yes 29 60 1.4 (0.9–2.3) 0.9 (0.4–1.9)

No 136 397

Contact with COVID-19 case Yes 42 96 1.3 (0.8–1.9) 1.3 (0.7–2.5)

No 123 361

Knowledge assessment Low 90 132 2.9 (2.0–4.3) 1.9 (1.2–3.1)

Good 75 325

Attitude assessment Negative 123 74 15.2 (9.9-23.3) 13.2 (8.3-20.9)

Positive 42 383

COR, Crude Odds Ratio; AOR, Adjusted Odds Ratio; CI, Confidence Interval.

the acceptance rates reported in the United Arab Emirates, 60.1%

(15), in Saudi Arabia, 44.7% (14), inWolayta Sodo, Ethiopia, 45.5%

(28), in Addis Ababa, Ethiopia, 51.8% (17–19), in the Amhara

region, 54.2% (20–22), in the South Ethiopia region, 57.0% (23–25),

and the pooled prevalence reports of COVID-19 vaccine acceptance

in Ethiopia, 57.8 and 51.6% (29, 30). However, it was lower than the

study findings in other settings, such as Ecuador (97.0%), Malaysia

(94.3%), Indonesia (93.3%), and China (91.3%) (12). The difference

in the prevalence of vaccine acceptance could be related to factors

such as differences in socio-demographic factors, socio-economical

factors, and the difference in the time of assessment. Since fear of

the vaccine was the primary reason for unwillingness to have it, as

suggested by Di Giuseppe et al. (36), providing health education

to avoid the fear of the vaccine could be an important measure to

improve vaccine acceptance.

Data from the UK indicated that a critical factor for vaccine

hesitancy was anxiety (37). Similarly, in the current study, the main

reason for unwillingness to take the COVID-19 vaccine was fear of

the vaccine. There were misconceptions about willingness in the

current study. A significant proportion of the study participants

reported that they were willing to take the vaccine since it was on

the advice of health professionals. Moreover, 18 (2.9%) participants

were unwilling to take the vaccine fearing that the vaccine caused

COVID-19. Providing health education using various types of

media could change these misconceptions.

According to the results of this study, people in the age group

of 18–29 years were more hesitant to accept the vaccine than those

aged above 29 years. This finding was in agreement with other

research (38, 39). There were statistically significant associations

between age and vaccine acceptance (15). These studies and our

findings revealed that the intention to be vaccinated was greatest

in the oldest age group. As comorbidities are more common

among elderly people, as is the risk of complications due to

COVID-19, it was expected that older people preferred vaccination

when compared to the younger cohort. However, if they are not

vaccinated for COVID-19, young people may serve as a source of

infection to others and thus spread the disease. Thus, it is important

educating young people on the importance of taking COVID-

vaccines in order to improve vaccine acceptance rates among them

and to control the epidemic.

Our results showed a high level of good knowledge of

the COVID-19 vaccine among adults in Hawassa. Also, having

low knowledge of the COVID-19 vaccine increased vaccine

hesitancy. Similarly, studies from other settings and Ethiopia

showed that knowledge scale is associated with COVID-19 vaccine

acceptance or hesitancy (30, 40). Moreover, a systemic review paper

confirmed that the likelihood of COVID-19 vaccine acceptance

was higher among participants who had good knowledge of

the vaccine (41). These findings inform us that improving

COVID-19-related knowledge in the public could help in
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increasing vaccine acceptance. Thus, we suggest the importance

of providing education about the vaccine using different modes of

health education.

A high proportion of the study’s participants had a positive

attitude toward the COVID-19 vaccine and the attitude toward

the COVID-19 vaccine predicted COVID-19 vaccine hesitancy.

Other studies also reported an increased likelihood of COVID-

19 vaccine acceptance among participants with positive attitudes

toward the vaccine (14, 41). A positive attitude was among

the determinant factors of COVID-19 vaccine acceptance in

Ethiopia (30). Interventions to modify the attitude of people

toward the COVID-19 vaccine could help in improving COVID-19

vaccination acceptance.

The likelihood of COVID-19 vaccine acceptance was higher

among participants who had a history of chronic disease (41). Our

results did not show such an association. This could be due to

a bias introduced during measurement. Having chronic diseases

was only measured by a question during the interview. We did

not investigate or apply any other specific approach to confirm

the existence of chronic diseases among the study participants.

However, though the 95% CI was wide, having contracted COVID-

19 disease showed a significant association with vaccine acceptance

among our study population. People with a history of COVID-

19 disease were more hesitant to take the vaccine than people

without. The report by Albahri AH et al. did not show a statistically

significant association between having COVID-19 with vaccine

acceptance (15). In contrast to this, in Sudan, a history of COVID-

19 illness increased the chance of vaccine acceptance among

medical students (42). This could be because the participants

involved in the study were medical students.

Studies reported the presence of statistically significant

associations between gender and vaccine acceptance (7, 15, 30).

Another study observed that being male was among the predictors

of vaccine acceptance (19). This result could be due to an increased

risk perception of the disease among men than among women.

However, the association between gender and acceptance of the

COVID-19 vaccine was not statistically significant among adults

in the current study. However, in our study, COVID-19 vaccine

hesitancy was higher among Orthodox Christians (43). According

to reports from other settings, religiosity appeared to have an

impact on the decision to be inoculated with the vaccine (44,

45). Involving religious leaders, particularly Orthodox Christian

leaders, may be helpful to improve vaccine acceptance among this

group of the population.

Our results provided important knowledge on vaccine

hesitancy and its associated factors among adults in Hawassa City

Administration. The sample used in this study was representative

of Hawassa City Administration since we selected from both urban

and rural parts of the City Administration. However, the sample

size used in the study seems not sufficient to measure some of the

risk factors of the outcome characteristics. As displayed in Table 4,

variables such as having had contracted COVID-19 and attitude

assessment variables had wide CIs, which confirms the insufficiency

of the sample size to estimate these characteristics. However, other

variables, such as age, religion, and knowledge assessment, showed

association with vaccine hesitancy had narrow CIs. One possible

limitation in this study was a recall bias related to measuring

childhood vaccination and COVID-19 cases’ contact history, which

might have caused exposure misclassification. The association

between exposure and outcome measures was not confirmatory

as the data generated in this study was by a cross-sectional study

design. There could also have been social desirability bias in

measuring variables, such as having a family history of COVID-

19, relatives and friends’ history of COVID-19 sickness, and the

characteristics used to measure COVID-19 vaccine knowledge. So

we suggest readers take these limitations into consideration while

interpreting our findings. Despite the limitations, the study is the

first of its type conducted in the Sidama region, Ethiopia, which has

approximately four million people. Our findings could be used in

the region or other regions in Ethiopia.

Conclusion

The majority of our study participants use mass media, had

good knowledge of the COVID-19 vaccine, and had a positive

attitude toward the COVID-19 vaccine. Compared to other reports,

the COVID-19 vaccine hesitancy rate was lower among our

study participants. The primary reason for willingness and non-

willingness of taking the vaccine was to protect oneself and the

notion that the vaccine caused COVID-19, respectively. Health

professionals were the primary source of information about the

vaccine. Age, religion, history of COVID-19 infection, knowledge

related to the COVID-19 vaccine, and attitude toward the COVID-

19 vaccine were factors that predicted vaccine hesitancy among the

study participants.

Vaccine hesitancy is a complex phenomenon and there

is no definitive evidence available regarding specific effective

interventions to address it (46). It should be noted the pivotal

role that healthcare providers and scientific journals as sources

of information have in creating a positive impact on vaccination

attitudes and uptake (47). In light of this and our analysis, we

have suggested interventions to be applied that can affect vaccine

hesitancy of adults in the study area. Providing health education

on the importance of taking the COVID-19 vaccine is important,

especially for people with the identified risk factors. Educating

young people to receive the COVID-19 vaccine is important in

order to improve the vaccine acceptance rate among them and

to control the epidemic. This could improve their knowledge of

the vaccine and prevent them from being the source of infection

to others. Interventions to modify attitudes toward the COVID-

19 vaccine could help in improving vaccination acceptance. This

could be achieved by publicizing and sharing the experience of

people who received the vaccine. Moreover, involving religious

leaders could be helpful to improve the vaccine acceptance rate in

the study area. As the majority of the study participants use mass

media, using this type of media to deliver health education may

be preferable.
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