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A B S T R A C T   

Background: Universities are places where students live and study in close contact to each other. Nowadays, the 
foundations of this particular group have been affected significantly by the rapid spread of the coronavirus 
disease 2019. The severity of the COVID-19 pandemic has demanded the emergency use of COVID-19 vaccines. 
However, there is still limited evidence in COVID-19 vaccine acceptability and perceived barriers among some 
subgroups, including university students. This study aimed to assess vaccine acceptance, associated factors, and 
perceived barriers among university students, Ethiopia. 
Methods: A cross-sectional study was conducted in January 2021 at Debre Berhan University among 423 students. 
The participants were selected using simple random sampling technique. A semi-structured, pretested, and self- 
administered questionnaire was used to collect the data. Multivariable logistic-regression model was fitted to 
identify factors associated with vaccine acceptance. An adjusted odds ratio with 95% confidence interval and its 
p-value of ≤0.05 was used to declare significant association. 
Results: The proportion of the COVID-19 vaccine acceptance was 69.3% (95% CI: 65, 74). Being knowledgeable 
(AOR: 2.43, CI: 1.57, 3.77), being a health science student (AOR: 2.25, CI: 1.43, 3.54), and being in a family 
practicing COVID-19 prevention (AOR: 1.73, CI: 1.06, 2.81) were found to be factors associated with COVID-19 
vaccine acceptance. 
Conclusion: Though, this study found a 69.3% acceptance of COVID-19 vaccine, there were noticeable perceived 
barriers and related factors in vaccine acceptance hesitancy. Thus, health education and communication 
regarding the vaccine are very crucial to alleviate the identified barriers.   

1. Introduction 

Institutions of higher education worldwide are undergoing distress
ing change because of the COVID-19 pandemic.1–3 University students 
are increasingly among the most strongly affected groups by the severe 
acute respiratory syndrome coronavirus 2 (SARS-Cov-2) infection. It is 
because of the university students are recognized as a vulnerable pop
ulation, suffering from the pandemic due to a multitude of factors.2 

Thus, the reopening of college campuses communal residency in 
on-campus and off-campus housing, they all feed in one cafeteria, and 

the necessity to travel between their home and campus during the 
COVID-19 pandemic.4–6 

To avert this fast spreading of coronavirus, countries worldwide have 
been taking different measures, such as social distancing, partial and 
comprehensive lockdowns, closing schools and businesses, and/or 
wearing face masks in public.7–9 These measures helped to flatten the 
pandemic curve in some countries, but the resurgence of COVID-19 has 
been reported as countries ease these restriction7,10 and the new variant 
of COVID-19 has been reported.11 Hence, there is an urgent need for safe 
and most effective long-term preventive measures like a 
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vaccine.7–10,12–14 Vaccinations are a form of collective action, where 
herd immunity is generated by collective participation in immunization 
programs that is the best option to prevent the severity of the disease and 
its spreading.15 So, vaccination programmes can lead to herd immunity 
without requiring a considerable proportion of the community to be 
infected. Though, such immunity necessitates a sufficient proportion of 
the population to be vaccinated.16–18 Since the global pandemic was 
declared, many companies and research centres around the world have 
been working hard to develop effective SARS-CoV-2 vaccines.14 

Vulnerable populations in all countries are the highest priority for 
vaccination.8,19 

Currently, national regulatory authorities have granted emergency 
use authorizations for 17 COVID-19 vaccines. Six of these have been 
approved for emergency or full use by at least one WHO-recognized 
stringent regulatory authority (Oxford–AstraZeneca, Pfizer-BioNTech, 
Sinopharm-BBIBP, Moderna, Sinovac, and Johnson & Johnson).20 

However, even the availability of the vaccine does not guarantee suffi
cient vaccination of the population, as demonstrated by the denial and 
hesitancy of the vaccine.18, A refusal rate of more than 10% could 
significantly hamper the achievement of this target.21,22 A current poll 
reported that when a vaccine is first available in countries like America, 
only 50%,23 Jordan 40.4%,14 and United Kingdom 64%8 of people 
willing to get the vaccine. In Germany, 10% of the respondents refused 
and 20% were unsure to be vaccinated against COVID-19.24 

Scholars from other countries have recognized that many factors 
affect the acceptance of the COVID-19 vaccine.25–27 These include risk 
perception of the disease, perception of vaccine safety and efficacy, and 
general vaccination attitudes.18,28 Besides, history of past vaccination, 
doctors’ recommendation, vaccination costs, vaccination convenience, 
and several sociodemographic characteristics are responsible for vaccine 
acceptancy when a new vaccine is introduced. Moreover, safety and 
efficacy of the vaccine,29–31 adverse health outcomes, misconceptions 
about the need for vaccination, lack of trust in the health system, lack of 
knowledge among the community on vaccine-preventable diseases were 
mentioned as factors of vaccine acceptance.11,29,32,33 

Even though there has been a surge of articles on vaccination will
ingness, most of them have been conducted in the developed nations. A 
few studies have explored in the poorer countries particularly in African 
continent including Ethiopia, hence, there were noticeable demographic 
and geographical disparities in vaccine acceptance on a specific study 
population as compared racial, ethnic, and level of education. There is 
limited evidence on the restraining cognitive impairment to take a 
vaccine against COVID-19, and addressing concerns among vaccine- 
hesitant individuals is very crucial to alleviate the negative attitude of 
the COVID-19 vaccine. Hence, this study intended to assess 1) student’s 
anticipated level of COVID-19 vaccine acceptance 2) evaluate potential 
factors associated with COVID-19 vaccine acceptance and 3) perceived 
barriers among university students, Ethiopia. Further, this study might 
be very significant to discuss more appropriate and concrete policy to 
promote the vaccination of the population. 

2. Methods and materials 

2.1. Study design, period, and setting 

An institution -based cross-sectional study was conducted from 20 to 
January 30, 2021 at Debre Berhan University, northeast Ethiopia. Debre 
Berhan University is one of thirteen new governmental universities 
founded in 2007. It is situated in the Amhara regional state, in the town 
of Debre Berhan which is the capital of the North-Shewa Zone, around 
130 km far from Addis Ababa (the capital city of Ethiopia). The uni
versity had ten colleges, and fifty departments. At the moment, the 
university had a total number of 27,371 students: 17,397 males and 
9974 females. Of these, 11,573 are regular undergraduate and post
graduate students. Overall, the University has approximately 3300 
graduating class students who attend regular programs at different 

levels and years of study. During the design of this study, graduating 
class students were the first candidates for the re-admission program 
after COVID-19 ‘‘lockdown’‘. 

2.2. Source and study population 

All graduating class students of Debre Berhan University were the 
source population, whereas graduate students during the data collection 
period in the university were the study population. 

2.3. Inclusion and exclusion criteria 

All graduating class students of Debre Berhan University during the 
data collection period were include. Because they are the first candidates 
during school reopening after COVID-19 ‘‘lockdown’’ as our focus dur
ing the proposal of this study. However, students with active SARS-CoV- 
2 infection were excluded. 

2.4. Sample size determination 

The sample size for this study was determined by using a single 
proportion formula by considering the following assumptions: 50% 
proportion of students’ willingness towards COVID-19 vaccine accep
tance, 95% level of confidence, and 5% margin of error. 

n=
Zα/2)2p(1 − p)

(d)2 =
(1.96)2

∗0.5(1 − 0.5)
(0.05)2

= 384  

where n = required sample sizes, α = level of significance, z = standard 
normal distribution curve value for 95% confidence level = 1.96, p =
proportion of vaccine acceptance against COVID-19, and d = margin of 
error. By considering a 10% non-response rate, the minimum adequate 
sample size was 423. 

2.4.1. Sampling technique and procedure 
Study participants were recruited from all regular graduating class 

students using a simple random sampling technique (SRS). Fifteen 
representative departments were selected from all colleges. In each of 
the selected departments was selected using lottery method. A sampling 
frame was prepared by obtaining the list of students from the registrar 
office. Then, in the selected departments, the required sample size was 
proportionally allocated based on the total number of students. Lastly, 
from all students of the selected departments, SRS was done to pick the 
required sample size using a pre-determined sampling frame of all 
departments. 

2.5. Measurements and operational definitions 

Vaccine acceptance: is defined as the willingness to take the 
COVID-19 vaccine.34,35 Accordingly, the participants were asked their 
willingness to accept the COVID-19 vaccine, the possible answers were 
Yes or No. A score of “1” was given for Yes and a score of “0” was given 
for No. 

Knowledgeable to COVID-19: Participants who scored above the 
mean (12.47) on 11 knowledge assessment questions.36 

Favourable intention to practice COVID-19 prevention mea
sures: Based on the summative scores designed to assess intention of 
COVID-19 prevention practice. Each item has “Always’’, “Occasionally” 
or ‘‘Never’‘, response giving a score of 0–8; a score above the mean 
(4.65) was considered as favourable intention.37 

Good COVID-19 prevention practice: A total of 13 items were 
prepared to assess COVID-19 preventive practice which each item has 
“Always’’, “Occasionally” or ‘‘Never’’ alternatives, response giving a 
score of 0–26. Based on summative score above the mean (12.57) 
considered as good preventive practice.38 
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2.6. Data collection tools and procedures 

A structured, pretested, and self-administered questionnaire was 
used to collect the data. Socio-demographic characteristics, knowledge 
and COVID-19 prevention practice-related characteristics were included 
in the study tool. Two Bachelor of Science and two Master of Science in 
midwifery holders were recruited for data collection and supervision 
respectively. To minimize further risks of COVID-19 transmission, data 
collectors and participants were following the precautionary measures 
as per the guidelines for the prevention of COVID-19. 

2.7. Data quality control 

The questions prepared in English were initially translated into 
Amharic and then again into English to ensure consistency. It was pre- 
validated by three independent reviewers, and a pre-test study was 
conducted with 5% of the sample size outside the study area. The data 
collectors and supervisors received a one-day training regarding the 
objective of the study, the procedures, and the necessary precautions, 
the means to collect, and keep confidential the information obtained 
from the respondents before the actual data collection. 

2.8. Data processing and analysis 

The data was verified, coded, and captured in Epi Data version 4.6 
and exported to SPSS version 25 for analysis. Descriptive statistics were 
used to describe participants’ characteristics. Candidate variables were 
identified by cross-tabulation and proceeded to bivariable logistic 
regression analysis. Thereafter, all explanatory variables were included 
in the multivariable logistic regression analysis model to handle the 
effect of possible confounders and to identify independent factors 
affecting vaccine acceptance against COVID-19. The adjusted odds 
ration with its 95% confidence interval (CI) and a p-value of ≤0.05 was 
used to declare significant statistical analysis. 

2.9. Ethical approval and consent to participate 

The study was conducted under the declaration of Helsinki. Ethical 
clearance was obtained from the Institutional Ethical Review Board 
(IRB) of Debre Berhan University (protocol number: P006/20). Anony
mous informed consent was taken from each participant after a clear 
description of the aim of the study and it was done following the prin
ciples of declaration of Helsinki. 

3. Result 

3.1. Socio-demographic characteristics 

A total of 423 students were participate in this study, giving a 100% 
response rate. The mean age of the study subjects was 24.17years (SD ±
1.73) and more than half of the respondents were below the age of 25 
years. Most of the respondents were male (66.4%), health science stu
dents (68.3%), and come from a rural area (58.2%). More than four- 
fifths of the participants had a smartphone. Regarding the educational 
status of respondents’ families, 67.1% of mothers and 58.2% fathers had 
no formal education (Table 1). 

3.2. Participant’s knowledge about COVID-19, intention, and practice 
towards its prevention 

As shown in Table 2, 63.1% of participants were knowledgeable 
about coronavirus, 54.8% had favourable intentions for COVID- 19 
prevention measures, and slightly more than half (51.5%) of partici
pants were practicing prevention measures appropriately. 

3.3. Willingness to be vaccinated against COVID-19 and perceived 
barriers 

From the total study participants, 293 (69.3% (95% CI: 65, 74)) were 
willing to the vaccine against COVID-19. The main reasons (perceived 
barriers) for participants’ unwillingness to be vaccinated were perceived 
less individual risk 58%; the uncertainty of vaccine effectiveness 52%; 
had concern on side effects 68%; had a need to know more about the 
vaccine 48%, and perceived the vaccine only for those who are at risk 
44% (Fig. 1). 

3.4. Factors associated with COVID-19 vaccine acceptance 

The association between covariates with response variables was 
estimated by the odds ratio using logistic regression analysis. Being in 
the medical health field, having family members practicing COVID-19 

Table 1 
Participants’ demographics (n = 423).  

Variables n (%) 

Age (in years)  
<25 245 (57.9) 
≥25 178 (42.1) 
Sex  
Male 281 (66.4) 
Female 142 (33.6) 
Field of study  
Health 289 (68.3) 
Non-health 134 (31.7) 
Residence comes from  
Rural 246 (58.2) 
Urban 177 (41.8) 
Marital status  
Single 305 (72.1) 
Married 48 (11.3) 
In relationship 70 (16.5) 
Average monthly income gained in Ethiopian birr  
<500 134 (31.7) 
500–999 153 (36.2) 
≥1000 136 (32.2) 
Do you have a smartphone?  
Yes 350 (82.7) 
No 73 (17.3) 
Mothers’ educational status  
No formal education 284 (67.1) 
Formal education (1–12 Grades) 114 (27.0) 
College and above 25 (5.9) 
Fathers’ educational status  
No formal education 246 (58.2) 
Formal education (1–12 Grades) 119 (28.1) 
College and above 58 (13.7) 
Do your family members use COVID-19 prevention methods?  
Yes 321 (75.9) 
No 102 (24.1) 
Do your family members ever infect with COVID-19?  
Yes 52 (12.3) 
No 371 (87.7)  

Table 2 
Participant’s knowledge about COVID-19, intention, and practice towards its 
prevention (n = 423).  

Categories n (%) 

Knowledge of the participant  
Not knowledgeable 156 (36.9) 
Knowledgeable 267 (63.1) 
Participant’s intention towards COVID-19 prevention  
Unfavorable intention 191 (45.2) 
Favourable intention 232 (54.8) 
Participant’s COVID-19 prevention practice  
Inappropriate practice 205 (48.5) 
Good COVID-19 prevention practice 218 (51.5)  
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prevention methods, and being knowledgeable had a positive significant 
association with COVID-19 vaccine acceptance. There were no differ
ences by gender, age, intention to COVID-19 preventions, had family 
members infected with coronavirus, and families’ educational levels and 
concerns related to intent of COVID-19 prevention (Table 3). 

In this study, knowledgeable participants were 2.43 times more 
likely to accept the COVID-19 vaccine (AOR: 2.43, CI: 1.57, 3.77). 
Participants studying in the medical health field were twice more likely 
willing to accept the vaccine (AOR: 2.25, CI: 1.43, 3.54). The odds of 
having had family members who was used to COVID-19 prevention 
practice were 1.73 time’s higher vaccine acceptance than their coun
terparts (AOR: 1.73, CI: 1.06, 2.81) (Table 3). 

4. Discussion 

Implementation of COVID-19 vaccination needs to have adequate 
willingness of the population to tackle the global repercussions of the 
pandemic. This study assessed Debre Berhan University students’ 
COVID-19 vaccine acceptance, the factors that influence their willing
ness and perceived barriers. Thus, the overall proportion of COVID-19 
vaccine acceptance was 69.3%. This finding is slightly higher than a 
previous study conducted in United Kingdom in which 64% of partici
pants had good vaccine acceptance against COVID-19.8 This might be 
due to difference in the study population. Hence, this study includes 
university students in which their level of understanding and compre
hension might be higher compared to the general population. A similar 
finding was reported in China where students were more likely to get the 
COVID-19 vaccine.39 This result is also similar to previous studies con
ducted in the United States (69%, 67%),40,41 Canada 68.2%,42 and 
Belgium 73%.10 However, the result of this study is higher as compared 
to previous studies conducted in the United Kingdom-64%,8 Saudi 
Arabia-64.7%,29 United Kingdom-63.5%,43 and Greece- 57.7%.33 The 

discrepancy might be attributed to variation in the time gap, socio
demographic characteristics, level of knowledge regarding COVID-19, 
and the study population. The present study includes university stu
dents whereas the above-mentioned studies were conducted among the 
general population. We expect university students will have better in
formation about COVID-19, regular updates concerning COVID-19, and 
they tend to have good media exposure. Evidence indicated that regular 
exposure to media increases an individual’s knowledge of COVID-19 
thereby willing to be vaccinated against it.44 Likewise, a study from 
China found that students had a higher acceptance to be vaccinated 
against COVID-19.39 Moreover, good adherence to recommend 
COVID-19 preventive measures had a significant contribution to have a 
good acceptance to take COVID-19 vaccine.43 Hence, slightly more than 
half of the students in this study had a good COVID-19 prevention 
practice. 

On the contrary, the result of the present study was lower compared 
with other previous studies conducted in Denmark (79%)45 and 
Australia (85.5%).46 The variation might be ascribed to differences in 
sociodemographic contexts and study settings. The habit of media uti
lization, culture, and religious beliefs might have a great influence on 
willingness to get the COVID-19 vaccine.16,47 The other explanation 
might be the perceived barriers towards the vaccine.48 In the present 
study, more than two-thirds and slightly more than half of the partici
pants who were not accept the vaccine due to perceived vaccine side 
effects and uncertainty about its effectiveness respectively. In this re
gard, the concerned stakeholders such as the federal ministry of health, 
the regional health bureau, and the Media should disseminate factual 
information to the community thereby building trust, having a wide 
coverage of vaccination, and eliminating the pandemic in the long run. 
Moreover, about a third of participants in the current study were not 
willing to receive the COVID-19 vaccine. Similar findings were reported 
in Nigeria-30.5%,15 Jordan-39.5%, 36.3%,14,49 and France-35%.50 

Fig. 1. Main reasons for not willing for COVID-19 vaccine acceptance among university students.  
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In this study, having adequate knowledge of COVID-19 was signifi
cantly associated with student’s willingness to accept the COVID-19 
vaccine. Accordingly, those students who had good knowledge of 
COVID-19 were 2.43 times more likely to have had good acceptance 

against COVID-19 vaccine as compared to those students having inad
equate knowledge. This finding is consistent with a study conducted in 
Greece 33and United Kingdom.43 This could be explained by knowledge 
is the start-up point for any practice and an engine to take actions 
regarding a certain behaviour. Besides, knowledgeable individuals may 
understand the seriousness of the disease and the need to eliminate the 
virus ultimately using all the available opportunities like vaccines. 

This study also revealed that being a health science student increases 
the odds of having good COVID-19 vaccine acceptance. Thus, those 
students studying health science fields were two times more likely to 
have had a good willingness to accept the COVID-19 vaccine compared 
with students studying non-health departments. This might be since 
health science students are more familiar with the signs and symptoms 
of COVID-19; they will easily understand the long-term costs of the 
pandemic. Moreover, they are near to health facilities/hospitals and 
highly exposed to different population due to the nature of their edu
cation. In connection to this, students may experience fear and frustra
tion not to be infected by COVID-19. This furthers enables them to 
consider themselves as a high-risk group thereby accepting the vaccine 
and willing to be vaccinated against the disease. 

This study depicts that students in family members practicing 
COVID-19 prevention methods were 1.73 times more likely to have had 
vaccine acceptance against COVID-19 as compared to their counter
parts. In this case, families may advise their children the need for strictly 
following COVID-19 preventive measures and the need for vaccination 
against the disease. Moreover, most partners might have good compli
ance with COVID-19 preventive methods in order not to infect their 
children. So, children may consider it as their families are still worried 
about them and may decide to be vaccinated against COVID-19 
considering they are helping their families. This study also identified 
that perceiving less individual risk (58%), the uncertainty of vaccine 
effectiveness (52%), concern on side effects, a need to know more about 
the vaccine (48%), and perceived the vaccine only for those who are at 
risk (44%) were the main reasons mentioned by the study participants 
for COVID-19 vaccine hesitancy. 

Lastly, the authors acknowledged the following limitations. First, the 
study was conducted in a special geographic region, so it might not be 
representative of the general population. However, since students are 
part of the community, they might reflect intentions in the community. 
Second, the cross-sectional nature of the study design doesn’t show the 
causal association. Lastly, since the study was self-reported, it is highly 
imposed to response bias. 

5. Conclusion 

More than two-thirds of the study participants were willing to accept 
COVID-19 vaccine. The likelihood of accepting the COVID-19 vaccine 
was higher among knowledgeable, being a health science student, and 
being in a family members practicing COVID-19 preventive measures. 
Moreover, COVID-19 vaccine refusal concerns were perceived less in
dividual COVID-19 risk, the uncertainty of vaccine effectiveness, fear of 
side effects, the need to know more about the vaccine, and perceiving 
the vaccine is only for risky individuals. In this regard, the evidence from 
this finding calls upon policymakers and program managers to play a 
major role in implementing an integrated approach of health education 
and communication for a greater effect on negative perceived barriers of 
COVID-19 vaccine. Further triangulated studies may be advisable to 
address behavioral perceived barriers with a larger sample size. 

Data sharing statement 

The data sets used and/or analysed in the present study are available 
from the corresponding author upon reasonable request. 

Table 3 
Bivariable and multivariable analysis of variables on COVID-19 vaccine accep
tance (n = 423).  

Variables COVID-19 
vaccine 
acceptance 

COR (95% 
CI)  

Yes No  

Age (in years)     
<25 168 77 1 1 
≥25 125 53 1.08 (0.71, 

1.64) 
0.83 (0.54, 
1.3) 

Sex     
Male 191 90 1 1 
Female 102 40 1.2 (0.77, 

1.87) 
1.0 (0.59, 
1.68) 

Place of residence     
Rural 163 83 1 1 
Urban 130 47 1.41 (0.92, 

2.16) 
1.1 (0.65, 
1.85) 

Field of study     
Medical/Health 217 72 2.3 (1.49, 

3.55) 
2.25 (1.43, 
3.54)** 

Non-medical/health 76 58 1 1 
Marital status     
Single 211 94 1 1 
Married 36 12 1.34 (0.67, 

2.68) 
1.12 (0.53, 
2.38) 

In relationship 46 24 0.85 (0.49, 
1.48) 

0.75 (0.41, 
1.36) 

Do you have a smartphone?     
Yes 245 105 1.22 (0.71, 

2.07) 
1.02 (0.57, 
1.84) 

No 48 25 1 1 
Mothers’ educational status     
No formal education 187 97 1 1 
Formal education (1–12 Grades) 85 29 1.52 (0.93, 

2.48) 
1.21 (0.72, 
2.0) 

College and above 21 4 2.72 (0.91, 
8.16) 

2.63 (0.84, 
8.18) 

Fathers’ educational status     
No formal education 161 85 1 1 
Formal education (1–12 Grades) 87 32 1.44 (0.89, 

2.33) 
0.96 (0.52, 
1.76) 

College and above 45 13 1.83 (0.93, 
3.57) 

1.06 (0.43, 
2.59) 

Do family members use COVID- 
19 prevention methods?     

Yes 234 87 1.96 (1.23, 
3.12) 

1.73 (1.06, 
2.81) * 

No 59 43 1 1 
Do family members ever infect 

with COVID-19?     
Yes 40 

(13.7) 
12 1.56 (0.79, 

3.07) 
1.63 (0.78, 
3.39) 

No 253 
(86.3) 

118 1 1 

Knowledge of the participant     
Not knowledgeable 90 66 1 1 
Knowledgeable 203 64 2.33 (1.52, 

3.56) 
2.43 (1.57, 
3.77) ** 

Participant’s intention towards 
COVID-19 prevention     

Unfavorable intention 132 59 1 1 
Favourable intention 161 71 1.01 (0.67, 

1.54) 
0.97 (0.62, 
1.52) 

Participant’s COVID-19 
prevention practice     

Inappropriate practice 146 59 1 1 
Appropriate practice 147 71 0.84 (0.55, 

1.27) 
0.98 (0.62, 
1.56) 

*p < 0.05, **p ≤ 0.001. 
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