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Abstract

Background Multiple vaccinations have received approval for the prevention of the coronavirus illness. Nevertheless,
the sluggish vaccination rate is mostly attributed to the general population’s limited understanding and unwillingness
to accept the use of vaccinations. Thus, it is important to investigate the Rwandan population’s knowledge, attitudes,
and perceptions toward COVID-19 vaccines.

Methods A cross-sectional survey was conducted among 370 participants from 11th to 17th February 2023.
Demographic information was gathered, and knowledge, attitudes, and perceptions of COVID-19 vaccinations were
assessed. A binary logistic regression analysis was undertaken to determine the parameters that determine the
perception of COVID-19 vaccinations.

Results This study included 370 participants. Among them, 85% had good knowledge about COVID-19 vaccines, and
84% had a positive attitude towards them. Additionally, the study had a diverse group, with half of the participants
being female and nearly half falling between the ages of 30 and 39. Several key findings emerged through logistic
regression analysis. Those aged 30-39 had 1.39 times higher odds of positive perception than 18-28 (OR=1.39, 95%
Cl=1.08-3.24). Participants with a university education were twice as likely to have a positive perception compared
to those without an education level (OR=2.43, 95% Cl=1.30-6.20). Additionally, single individuals were three times
more likely to have a positive perception than their married counterparts (OR=3.39, 95% Cl=1.28-9.09). Vaccinated
individuals had twice the odds of positive perception than non-vaccinated individuals (OR=2.89, 95% Cl=1.01-8.89).
Those receiving information from government health institutions were three times more likely to have a positive
perception than those who received the information from friends (OR=3.19, 95% Cl=1.02-12.7). Moreover, employed
participants were four times more likely to have a positive perception non-employed individuals (OR=4.21, 95%
Cl=1.48-13.6). Besides, gender and COVID-19 diagnosis did not significantly correlate with positive COVID-19 vaccine
perception.
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Conclusion The results indicate that the general public in Rwanda has good knowledge, positive attitudes, and a
positive perception toward the COVID-19 vaccination, however, some of the participants had some misconceptions
towards COVID-19. The findings of this study will be valuable for policymakers and healthcare authorities working to

improve vaccination rates.
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Introduction

With the emergence and global spread of the 2019 novel
coronavirus (2019-nCoV) or severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), the world has
faced a public health crisis [1]. The World Health Organi-
zation (WHO) has reported 753,001,888 confirmed cases
of coronavirus disease 2019 (COVID-19), with 6,807,572
deaths, illustrating the immense burden of COVID-19
on the global population [2]. According to the WHO,
Rwanda has also been significantly affected, report-
ing 133,090 confirmed cases and 1,468 deaths [2, 3].
The pandemic has profoundly impacted individuals and
communities worldwide, shaping their perspectives on
COVID-19 vaccines [4]. Individuals with favorable atti-
tudes and a high degree of awareness about COVID-19
vaccination are likelier to follow public health guidelines
such as mask use and social distancing while waiting for
the vaccine [5]. Vaccine hesitancy is described as hesita-
tion or outright refusal to get a vaccine [6], and differ-
ent factors, such as regional differences, time variations,
and vaccine-specific traits, contribute to the complexity
of vaccine hesitancy and this have been linked to the low
COVID-19 vaccinations rates in some countries [7]. Sim-
ilar complications have arisen with other contagious ill-
nesses; for example, measles, long believed to be extinct,
is suddenly making a dramatic comeback. On the other
hand, it has been found that the increased number of
COVID-19 cases made the widespread unwillingness to
get the vaccination all the more important from a public
health perspective [8]. For instance, a study investigat-
ing vaccine hesitancy among adult Africans found that
33% of respondents stated they were unlikely to receive
the vaccine, while 15% remained undecided; in addition,
the study also highlighted the association between vac-
cine hesitancy and socio-demographic factors such as
age, gender, education, and sources of information [9].
Furthermore, another study conducted among healthcare
workers in Ethiopia showed that a significant proportion
demonstrated commendable knowledge, positive atti-
tudes, and willingness to receive the COVID-19 vaccine;
however, vaccine refusal was primarily linked to nega-
tive attitudes and suboptimal perceptions, with concerns
about safety and efficacy frequently cited [10]. Addi-
tionally, a separate study found that although vaccine
hesitancy in Kenya is relatively lower than in other coun-
tries, however, this issue remains a persistent challenge
[11]. The level of health knowledge among participants

is a critical factor that affects their acceptance of health
measures, and a well-informed public is better equipped
to respond to pandemics such as COVID-19 by learn-
ing about the disease, vaccination options, the advan-
tages and risks associated with these measures [12]; and
two main cognitive factors heavily influence the rate of
COVID-19 vaccination: attitude and perception [5, 12,
13].

Following the footsteps of other countries, Rwanda has
initiated its vaccination program, reducing COVID-19
cases and according to reports from the Rwanda Biomed-
ical Center (RBC), over 80% of the Rwandan population
has been vaccinated [14]. Despite the efforts put into vac-
cination campaigns and numerous research studies con-
ducted in Africa and worldwide, there is currently a lack
of published literature specifically focusing on Rwandans’
knowledge, attitudes, and perceptions towards COVID-
19 vaccines. For the most part, KAP surveys are useful
for implementing successful public health interventions
since they reveal knowledge gaps and behavioural pat-
terns of the general population based on their socio-
demographics [15]. Therefore, this study examined the
Rwandan population’s knowledge, attitudes, and percep-
tions towards COVID-19 vaccinations.

Methods

Study design, setting, and population

The survey utilized a cross-sectional design. A semi-
structured online questionnaire was created using
Google Forms and attached to the respondents’ permis-
sion form. The survey was conducted in Rwanda from
February 11th to February 17th, 2023. The study popu-
lation consisted of individuals aged 18 years and older
residing in Rwanda’s four provinces and Kigali City. The
single population proportion formula was used to deter-
mine the sample size for this study with the following
assumptions: a 95% confidence interval (CI), a 5% mar-
gin of error, and a previously reported vaccine percep-
tion estimate of 40% (12). Finally, it had 370 participants
in total. Simple random sampling methods were used to
select the individuals with sufficient contact information
in Health Center family books. The Health Center family
books are comprehensive records containing information
about individuals registered with each health centers.
These records typically include demographic details such
as name, age, gender, address, and sometimes additional
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health-related information like medical history, immuni-
zations, and family medical records.

Measures

The questionnaires were designed based on review-
ing literature published in reputable journals [16-18].
The online self-reported and respondent-friendly ques-
tionnaire developed for this study contained questions
assessing socio-demographics and other parts that
mainly focused on knowledge, attitude, and vaccine per-
ception. The socio-demographic variables included age,
gender, marital status, level of education, occupation,
location, COVID-19 diagnosis Status, source of informa-
tion, and COVID-19 vaccination status. The knowledge
section comprised statements to assess knowledge of the
COVID-19 vaccine. There was also an attitude and vac-
cine perception section that contained attitudes toward
COVID-19 vaccinations and preventive measures, as well
as the immune response against COVID-19 statements.
This research begins with an inquiry regarding the abil-
ity of vaccines to generate an immune response against
COVID-19. Then, the data were collected through vari-
ous channels, including emails, WhatsApp, and other
social media platforms. The questionnaire is available in
Supplementary Materials File S1.

Questions were adapted previous published article on
vaccinations [19-26]. The knowledge section consisted
of five questions, each with three possible replies (“Yes,’
“No, and “Don’t know”). “Yes’ was scored 1, while ‘No/
Don’t know’ replies were 0. The total score was calculated
by summing the raw scores of the five elements, which
ranged from O to 5; participants were categorized as hav-
ing either good or poor knowledge based on their aggre-
gate score (mean and above =good, below mean=poor)
[27]. The attitude section consisted of 6 statements, each
offering three possible replies: “Agree,” “Disagree,” and
“Neutral” The score for ‘agree’ was 1, while ‘disagree’ and
‘neutral’ replies were scored as 0. The total score was 6,
calculated by summing the raw scores of the 6 elements
and participants were categorized as having positive or
negative attitudes based on their aggregate score (mean
and above =positive, below mean=negative) [28]. Per-
ception was evaluated through a single statement regard-
ing belief in the vaccines’ ability to produce an immune
response. Respondents who answered affirmatively were
classified as having a positive perception, while those
who responded negatively were categorized as having a
negative perception [24]; the study’s main outcome was
the perception of the COVID-19 vaccine. Before the data
collection. The questionnaires were pretested on 20 indi-
viduals who were later omitted from the study.
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Analysis

The data were analyzed using R software version 4.4.
Counts and percentages were used to represent categori-
cal variables. The Fisher Exact and Chi-square tests com-
pared different groups’” COVID-19 knowledge, attitudes,
and perceptions. The binary logistic regression analysis
was used to assess the determinants of COVID-19 vac-
cine perception. In the initial analysis, independent vari-
ables demonstrating a P-value of <0.25 were selected
for inclusion in the final multivariable model for further
investigation. To ensure the robustness of the findings,
potential multicollinearity among variables was evaluated
using the variance inflation factor (VIF), with a median
VIF threshold of <5 [29].The adequacy of the model fit
was assessed using the Hosmer and Lemeshow goodness
of fit test, where a p-value>0.05 was considered indica-
tive of satisfactory fit [30]. The strength of the relation-
ship and its statistical significance were gauged using
Adjusted Odds Ratios (AOR) along with 95% confidence
intervals (CI), with a significance level set at P<0.05 [31].

Ethical consideration

The study on COVID-19 vaccine knowledge, attitude,
and perception in Rwanda followed ethical standards,
ensuring the protection of participants’ rights, confiden-
tiality, and well-being throughout the research process.
This study was approved by the ethical approval of the
Institutional Ethics Committee of the School of Public
Health, Cheeloo College of Medicine, Shandong Univer-
sity (LL20230101). All participants provided informed
consent before taking part in the study, and their data
were handled with strict confidentiality. The research
team-maintained transparency in reporting the find-
ings and acknowledged the support received from vari-
ous funding sources. The study’s ethical considerations
underscored the importance of upholding integrity and
respect for participants, contributing to the credibility
and reliability of the research outcomes.

Results

Socio-demographic characteristics

Three hundred seventy participants filled in the survey
and were recruited in this study. Of this study’s par-
ticipants (see Table 1), 45.4% were between the ages of
30 and 39. Over half of the participants (50.5%) were
females. Respondents had various education levels, with
the majority having the university level (59.7%), followed
by secondary (23.5%), no-education level (9.5%), and
primary level (7.3%). Most respondents were married
(64.3%), and only 35.7% were single. The largest group of
participants came from the Northern province (48.1%),
followed by Kigali City (34.9%). The Southern province
accounted for 7.6% of participants, while the Eastern
province accounted for 4.9%. The Western province had
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Table 1 Socio-demographic characteristics Table 2 Distribution of each knowledge questions

Characteristic n=370 n (%) Statements Total

Age n (%)
18-29 95 257 Do you know about the COVID-19 vaccine?

30-39 168 454 Yes 313 (85.6)
40-49 37 100 No 21(5.7)
50-59 23 6.2 I don't know 36 (9.7)
60 and above 47 12.7 Do you know about the effectiveness of COVID-19 vaccine?

Gender Yes 217 (58.6)
Female 183 495 No 95 (25.7)
Male 187 505 I don't know 58 (16.7)

Education level Do you know that it is dangerous to use overdose vaccines?

None 35 95 Yes 172 (46.5)
Primary 27 73 No 178 (48.1)
Secondary 87 235 I don't know 20 (54)
University 221 597 Does vaccination increase allergic reactions?

Marital status Yes 304 (82.2)
Married 238 633 No 822
Single 132 357 I don't know 58(15.6)

Location Does vaccination increase autoimmune diseases?

Eastern Province 18 49 Yes 319(86.2)
Kigali city 129 349 No 10(27)
Northern Province 178 481 I don't know 41010)
Southern Province 28 7.6

Western Province 17 45 unaware of the dangers of overdosing on the vaccines,

COVID-19 vaccination status whereas 46.5% of respondents were aware of the risks.
Vaccinated 344 93.0 Furthermore, 82.2% of respondents knew that vaccines
Non-vaccinated 26 70 might lead to allergic responses, while 86.2% recognized

COVID-19 information sources that vaccination could raise the risk of autoimmune ill-
Friends 18 49 nesses Table 2. The average knowledge was 3.58(SD:1.24)
Government health institutions 253 684 (Supplementary Table 1).

Other sources 24 6.5
Social media 75 202 Attitude and perception of study participants toward the

Occupation COVID-19 vaccines
Employed 286 773 A total of 282 participants in the study reported a posi-
Non-employed 51 138 tive perception, while only 88 participants reported a
Student 33 89 negative perception and those with a positive perception

COVID-19 diagnosis believed that COVID-19 vaccines stimulate an immune
Not diagnosed 172 46.5 response against COVID-19. In this study, 86% of the
Diagnosed 198 535

the lowest representation, with only 4.5%. Regarding
accessing vaccine information, most respondents pre-
ferred to get the vaccine information from Government
health institutions (68%). Among the respondents, 53.5%
were diagnosed with COVID-19, 93% had received the
COVID-19 vaccine, and 77.3% were employed.

Knowledge of participants towards COVID-19
vaccines

85% of the participants had good knowledge, while only
15% had poor knowledge about COVID-19 vaccines
(Supplementary Table 1). 85.6% of respondents knew of
the COVID-19 vaccination, and 58.6% knew its efficacy.
Additionally, a significant number of participants were

participants held a positive attitude, while only 14% had a
negative attitude towards COVID-19 vaccines. The aver-
age attitude score was 4.3 (SD: 1.7) (see Supplementary
Table 2). Conversely, 83.2% of the respondents agreed
that individuals who have recovered from COVID-19
do not need vaccination. Additionally, 76.5% believed
that COVID-19 played a significant role in reducing the
number of COVID-19 cases. Importantly, 67.6% of the
study participants disagreed that people should stop
practicing precautions such as wearing masks, maintain-
ing social distancing, and practicing proper hand hygiene
after receiving the COVID-19 vaccine. As a result of the
pandemic, some respondents indicated a change in their
attitude towards vaccination. However, 86.5% still held a
positive attitude towards vaccinating children under 15.
Moreover, 83.0% of the participants in this study agreed
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that, despite not everyone being vaccinated, the pan-
demic would soon end (Table 3).

Associations between socio-demographic characteristics,
attitudes, knowledge, and perceptions towards COVID-19
vaccines

As indicated in Table 4, a significant correlation was
observed between a positive perception of the COVID-19
vaccine and several variables, including age category (P
value<0.001), education level (P value<0.001), location
(P value<0.001), information source (P value<0.001),
and COVID-19 vaccination status (P value<0.001).
Furthermore, our findings revealed that a considerable

Table 3 Attitude and perception of study participants toward
the COVID-19 vaccine

Statements

Total
n (%)
Do you believe that the vaccines produce an immune response
against COVID-19?

Negative vaccine perception 88(23.8)
Positive vaccine perception 282
(76.2)

Do you agree that vaccines played important roles in the reduc-
tion of COVID-19?

Agree 283
(76.5)

Disagree 40 (10.8)

Neutral 47 (12.7)

Do you agree that people who have had COVID-19 and recovered
do not need to get vaccinated?

Agree 308
(83.2)

Disagree 21(5.7)

Neutral 41 (11.1)

Stop practicing precautions such as masking, social distancing,
and hand hygiene after receiving the COVID-19 vaccine.

Agree 73(19.7)
Disagree 250
(67.6)
Neutral 47 (12.7)
The COVID-19 pandemic changed my approach to vaccination.
Agree 316
(85.4)
Disagree 10 (2.7)
Neutral 44 (11.9)
Kids under 15 years should get vaccinated.
Agree 320
(86.5)
Disagree 10 (2.7)
Neutral 40(10.8)

Although we are unable to vaccinate everyone, the epidemic will
stop soon.

Agree 307
(83.0)

Disagree 9(24)

Neutral 54 (14.6)
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proportion of participants exhibited a positive attitude
and good knowledge and showed a statistical significance
with perception regarding the COVID-19 vaccine (P
value<0.001) (Table 5).

Positive COVID-19 perception predictors towards COVID-
19 present vaccines

The univariate analysis found that belonging to the group
aged 30-39 and 50-59, having university and secondary
level, being single, being vaccinated, and getting infor-
mation from government health institutions were asso-
ciated with positive perceptions of COVID-19 vaccines
(P<0.05). On the other side, our multivariate analysis
revealed that the age group of 30-39, having a university
education level, being single, being vaccinated, getting
information from government health institutions, and
being non-employed were the only variables associated
with a positive perception of COVID-19 vaccines. Par-
ticipants belonging to the group aged 30-39 have 1.39
higher odds compared to other age groups (OR=1.39,
95% CI=1.08-3.24). Participants with a university edu-
cation level had double the odds of having positive
COVID-19 vaccine perception compared to those with-
out education level (OR=2.43, 95% CI=1.30-6.20). Addi-
tionally, single participants had three times higher odds
of having a positive COVID-19 vaccine perception than
married participants (OR=3.39, 95% CI=1.28-9.09).
Moreover, vaccinated people had double odds of hav-
ing positive COVID-19 vaccine perception compared to
those who did not receive the vaccines (OR=2.89, 95%
CI=1.01-8.89). We also found that participants who got
the information from the government health institution
had three times higher odds of having a positive COVID-
19 vaccine perception than those who got the informa-
tion from their friends (OR=3.19, 95% CI=1.02-12.7).
Also, employed participants had four times higher
odds of having a positive COVID-19 vaccine percep-
tion than non-employed participants (OR=4.21, 95%
CI=1.48-13.6). Gender and COVID-19 diagnosis had no
association with positive COVID-19 vaccine perception
(Table 6).

Discussions

This is the first study to assess the knowledge, attitude,
and perception of COVID-19 vaccinations among the
Rwandan population and to reveal the factors that most
strongly influence vaccine perception. Compared to
studies in Ethiopia [17, 25] and Uganda [26], our results
showed that a larger percentage of respondents had good
knowledge, positive attitudes and perception of COVID-
19 vaccinations. Furthermore, most participants knew
the vaccination’s effectiveness and recognized potential
risks like allergic responses and autoimmune illnesses.
Our results agreed with studies conducted in Ethiopia
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Table 4 Associations between socio-demographic characteristics and positive perceptions (n=370), *p <0.05

Variables n (%) Negative vaccine perception; (%) Positive vaccine perception; n (%) P value
Age <0.001*
18-29 95 (25.7) 25(284) 70 (24.8)
30-39 168 (45.4) 23(26.1) 145 (51.4)
40-49 37(10.0) 16 (18.2) 21(74)
50-59 23 (6.2) 11(12.5) 12 (4.3)
60 and above 47 (12.7) 13(14.8) 34(12.1)
Gender 05
Female 183 (49.5) 46 (52.3) 137 (48.6)
Male 187 (50.5) 42 (47.7) 145 (51.4)
Education level <0.001*
None 35(9.5) 14(15.9) 21(7.4)
Primary 27 (7.3) 13(14.8) 14 (5.0)
Secondary 87 (23.5) 16 (18.2) 71(25.2)
University 221(59.7) 45 (51.1) 176 (62.4)
Marital status 03
Married 238 (64.3) 61 (69.3) 177 (62.8)
Single 132(35.7) 27 (30.7) 105 (37.2)
Location <0.001*
Eastern Province 18 (4.9) 2(2.3) 16 (5.7)
Kigali city 129 (34.9) 33(37.5) 96 (34.0)
Northern Province 178 (48.1) 35(39.8) 143 (50.7)
Southern Province 28 (7.6%) 16 (18.2%) 12 (4.3%)
Western Province 17 (4.6) 2(2.3) 15(5.3)
Vaccination status <0.001*
Not vaccinated 26 (7.0) 14 (15.9) 12 (4.3)
Vaccinated 344 (93.0) 74 (84.1) 270(95.7)
Information sources <0.001*
Friends 18 (4.9) 7(8.0) 1139
Government health institutions 253 (68.4) 44 (50.0) 209 (74.1)
other sources 24 (6.5) 13(14.8) 11 (3.9)
Social media 75(20.3) 24(273) 51(18.1)
Occupation 0.3
Employed 286 (77.3) 68 (77.3) 218 (77.3)
Non-employed 51(13.8) 9(10.2) 42 (14.9)
Student 33(8.9) 11(12.5) 22(7.8)
Covid diagnosis 03
Not diagnosed 172 (46.5) 45(51.1) 127 (45.0)
Diagnosed 198 (53.5) 43 (48.9) 155 (55.0)

Table 5 Associations between attitude, knowledge, and positive perceptions (n=370), *p <0.05

Total Negative Positive P-value
n (%) perception perception
n (%) n (%)

Attitude status <0.001
Negative 60(16.2) 28 (7.6) 32(8.6)
Positive 310(83.8) 60 (16) 250 (68)
Knowledge status <0.001
Poor 55(14.9) 25(6.8) 30(8.1)

Good 315(85.1) 63 (17) 252 (68)
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Table 6 Univariable and multivariable analysis of determinants factors for positive perception of COVID-19 vaccination. * P<0.05

Variable Univariate analysis Multivariate analysis
n OR’ 95% CI' Pvalue OR’ 95% CI' Pvalue

Age 370

18-29 1.00 — — —

30-39 225 1.19,4.27 0.012* 1.39 1.08,3.24 0.015*

40-49 047 0.21,1.04 0.062 030 0.09,0.93 0.07

50-59 0.39 0.15,1.00 0.049* 0.23 0.07,0.75 04

60 and above 093 0.43,2.09 0.86 062 0.21,1.88 0.78
Gender 370

Female 1.00 — — —

Male 1.16 0.72,1.88 0.55 1.83 0.39,7.04 04
Education level 370

None 1.00 — — —

Primary 0.72 0.26,1.98 052 0.83 0.23,3.02 0.8

Secondary 2.96 1.24,7.10 0.014* 1.70 0.84,6.90 0.10

University 261 1.21,5.50 0.012* 243 1.30,6.20 0.015*
Marital status 370

Married 1.00 — — —

Single 1.34 0.81,2.27 0.246 339 1.28,9.09 0.014*
Location 370

Eastern Province 1.00 — — —

Kigali city 0.36 0.06, 1.37 0.19 036 0.05,1.70 0.2

Northern Province 0.51 0.08,1.91 0.38 0.57 0.07,2.82 0.5

Southern Province 0.09 0.01,041 0.005* 0.1 0.01,0.76 0.036

Western Province 0.94 0.10, 864 0.95 1.45 0.12,185 0.8
Vaccination status 370

Not vaccinated 1.00 — — —

Vaccinated 4.26 1.89,9.75 <0.001* 2.89 1.01,8.36 0.047*
Information sources 370

Friends 1.00 — — —

Government health institutions 3.02 1.06,8.12 0.030* 3.19 1.02,12.7 0.038*

other sources 0.54 0.15,1.84 0.33 0.32 0.06, 1.63 0.2

Social media 135 045,3.88 0.58 1.00 0.24,4.16 >09
Occupation 370

Non-employed 1.00 — — —

Employed 1.46 0.70,3.33 0.34 4.21 148,136 0.011*

Student 0.62 0.29, 140 0.23 0.64 0.24,1.83 04
Covid diagnosis 370

No 1.00 — — —

Yes 1.28 0.79,2.07 032 1.22 0.28,6.33 0.8

'OR = 0dds Ratio, Cl=Confidence Interval

[32] and Somalia [33]; this may be attributed to the dili-
gent efforts exerted by the Rwandan government in pro-
moting awareness and prevention measures about the
COVID-19 pandemic.

Many participants had a positive attitude towards
COVID-19 vaccinations, supporting their ability to
stimulate an immune response against the virus. This
finding is consistent with the research done in Tanzania
with pregnant women [34] and another one conducted
in Kenya [35]. Furthermore, a substantial portion of the
participants also exhibited pessimistic perspectives, such
as the notion that individuals who have recuperated from

COVID-19 do not necessitate vaccination. In contrast to
our findings, a study conducted in Kenya found quite dif-
ferent findings, stating that many participants believed
receiving the vaccine was necessary, even if they had
already recovered from COVID-19 [36], and misconcep-
tion reported by our study, maybe attributed to the lack
of comprehensive knowledge and information regarding
COVID-19 and Its vaccination during the initial phases
of the pandemic.

Furthermore, our results aligned with studies con-
ducted in Zimbabwe [37] and another in West African
countries [38], which reported that factors such as age,
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education level, location, vaccination, and source of infor-
mation were significantly associated with positive per-
ception towards COVID-19 vaccines, these results imply
that it is always important to pay attention to these con-
nections to critically develop customized public health
strategies to reduce vaccination hesitancy and increase
universal adoption of COVID-19 vaccines. Additionally,
our study also revealed that participants who believed in
the importance of vaccines in reducing COVID-19 cases
and continued to practice precautions post-vaccination,
who had positive attitudes and good knowledge, were
associated with a positive perception of the COVID-
19 vaccine, emphasizing the importance of educational
campaigns related to COVID-19 vaccines, our results
were in line with those from a study conducted in Nigeria
[39]. Our research findings also indicated a shift in par-
ticipants’ attitudes towards vaccination due to the pan-
demic, with a majority still supporting the vaccination
of children under 15 and believing in the eventual end of
the pandemic despite not everyone being vaccinated; our
results were comparatively the same to the ones reported
by a study conducted in Turkey [24], however, even
though we got such good results a recent study reported
different results reporting that their study’s participants
did not believe that their children need to be vaccinated
[40]. These evolving attitudes reflect the dynamic nature
of public opinion towards vaccination in the face of a
global health crisis. Furthermore, there was a statistical
significance between attitudes, knowledge, and percep-
tions regarding the COVID-19 vaccine, and this was fur-
ther supported by a study conducted by M Kearney et al.
[41], these results demonstrate the need for identifying
and resolving the factors influencing knowledge, atti-
tudes, and perceptions of the COVID-19 vaccines, as well
as knowledge of these components, to properly promote
vaccine acceptance, respond to concerns, and support
public health programs.

Respondents between 30 and 39 were found to be more
likely to have positive perceptions of COVID-19 vaccines,
these findings align with those of a study conducted in
multiple African countries, which found that South Afri-
cans in this age group had more favorable perceptions
towards COVID-19 vaccines than participants of other
age groups [42]. Moreover, single participants were more
likely to have positive vaccine perceptions compared to
married participants; a study conducted in Singapore
reported nearly the same results [43, 44]; however, in
their multivariate analysis, they discovered that this asso-
ciation was non-significant [45, 46], our analysis found
that males were more likely to have a positive perception
toward COVID-19, however, there was no significantly
impact shaping COVID-19 vaccine perceptions. This
deviation could be attributed to shifting gender roles and
the shared responsibility of healthcare decision-making
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between genders, suggesting a lack of apparent gender-
based disparities in vaccine hesitancy.

Furthermore, university education level emerged as a
significant predictor associated with positive COVID-
19 vaccine perceptions, with higher education levels
showing a greater belief in vaccine safety and effective-
ness. This finding is consistent with studies conducted
in Zambia [47] and Nigeria [48] that reported a posi-
tive relationship between knowledge and COVID-19
positive perception, with education being a significant
determinant. These results suggest that education plays
an essential role in overcoming such pandemic, as edu-
cated persons are more likely to assess key circumstances
and, as a result, respond constructively. Participants who
have been vaccinated were more inclined towards posi-
tive vaccine perceptions, supported by a study conducted
by Oluseyi et al. [49]. Additionally, obtaining informa-
tion from government health institutions was associated
with a more favorable perception of COVID-19 vaccines,
reflecting the trust in official sources for reliable vaccine-
related information. In contrast, social media and word-
of-mouth channels were perceived as less trustworthy
sources, which may contribute to the spread of miscon-
ceptions about vaccines [50]. Furthermore, employed
participants tended to exhibit more positive perceptions
than unemployed individuals, aligning with previous
research emphasizing the positive correlation between
employment status and vaccine acceptance [51, 52].

The government put much effort into explaining to its
people the benefits of getting COVID-19 vaccines, spe-
cifically from the high-ranked government institutions
to the lowest-ranked local government institutions [53].
Religions in Rwanda play an essential role in different
government campaigns that help improve the well-being
of the Rwandan society; during COVID-19, this religious
sector quickly understood their part and supported the
government in explaining the importance to their church
members of getting COVID-19 vaccines; this increased
COVID-19 perception. Rwanda responded promptly
to the outbreak. The government imposed a statewide
lockdown in early March 2020, blocking borders and
restricting foreign travel [54]. These precautions aided
in preventing the virus’s fast spread and gave time for
the healthcare system to be strengthened [55]. Rwanda
took a proactive approach to testing and contact tracing.
The government quickly increased its testing capacity
and built a solid contact tracking system. This aggres-
sive strategy enabled the detection and isolation of sick
individuals, minimizing the virus’s spread within com-
munities [55]. The Rwandan government displayed out-
standing leadership and a well-coordinated pandemic
response. Clear communication, good public health
messaging, and the participation of community leaders
all aided in mobilizing the populace and gaining their
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cooperation in following preventative measures [56]. On
the other hand, the Rwandan government emphasized
public engagement, awareness campaigns, and collabora-
tion with community leaders to promote vaccine uptake
and build trust [57]. Overall, the facts mentioned above
played an essential role in the high COVID-19 vaccine
perception, positive attitude, and good knowledge that
our study reported. The results of this study have the
potential to aid health officials in their pursuit of high
vaccine coverage goals by providing them with more
accurate and up-to-date information and facilitating bet-
ter communication.

Strengths and limitations

This research sheds light on the knowledge, attitude sta-
tus, and perception of COVID-19 vaccines in Rwanda.
This information is expected to assist Rwandan health
authorities in formulating appropriate measures to
increase the rates of COVID-19 vaccinations and estab-
lish best practices for future epidemics. However, our
study also has some limitations because no appropri-
ate questionnaire was available to the Rwandan popu-
lation throughout the research period; we were first
unable to use a previously validated questionnaire. Sec-
ondly, some people may not be able to participate in the
survey because they do not have a computer, phone, or
other device that can connect to the internet or social
media sites like Facebook, WhatsApp, and other online
platforms. Thirdly, there is a chance that the sample is
skewed toward those with more education, which might
lead to inflated findings since people with more educa-
tion are more likely to have a positive perception of
COVID-19 vaccinations and to know more about them.
These constraints provide possibilities for more study.

Conclusions
Our study’s findings provide a thorough a recap of
participants’ sociodemographic features, attitudes,

knowledge, and views of COVID-19 vaccinations. The
interdependence of these elements emphasizes the need
of customized public health measures that take demo-
graphic diversity, educational outreach, and individual
beliefs into account when determining vaccine accept-
ability. Understanding the many factors influencing
vaccination views allows governments and healthcare
professionals to customize approaches to enhance vac-
cine uptake, eliminate rumors, and encourage a collab-
orative approach to tackling the COVID-19 pandemic.
Our study’s results are intended to help policymakers and
health professionals develop evidence-based approaches
that will increase confidence in COVID-19 vaccinations,
not just in Rwanda, but also in communities throughout
the globe.
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