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Background: By the end of 2020, several vaccines aimed at combating
COVID-19 were authorized for widespread immunization. The aim of this study
was to assess the factors that were associated with COVID-19 Vaccine refusal
in Bamenda .

Method: This was a retrospective study carried out in the subdivision of
Bamenda |, from March to June 2024, through interviews and questionnaires in
which participants were asked to recall important events during the COVID-19
pandemic. A questionnaire-based survey was conducted to ensure diverse
representation in the community study. The questionnaire comprised four
sections: socio-demographic characteristics, knowledge about COVID-19
and vaccines, attitudes toward COVID-19, and beliefs about the vaccine. Data
were collected during community gatherings, such as focus group discussions
and training sessions, and also through Google Forms via the Kobo tool for
participants with Android phones. Data were then transferred to SPSS for analysis,
using the Pearson chi-square test to examine associations, with p-values <0.05
deemed significant.

Results: Our results show that 42.40% participants had high knowledge about
COVID-19, 39.40% had moderate knowledge while 18.20% had low knowledge.
Their vaccination status, showed that, just 12.10% were vaccinated, and 87.90%
were unvaccinated. Socio-demographic factors like age, gender, and education
recorded significant associations with respect to vaccine refusal p-value
< 0.05. Participants of the study (80.8%) were concerned about the potential
side effects of vaccines, while 19.2% said they were not. Some participants
(53.5%) mentioned that vaccines were not necessary now that the pandemic
has slowed down, while 43.5% disagreed. When asked if they will advise their
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family and friends to get vaccinated, 9.1% strongly agreed, 21.2% agreed, 40.4%
were neutral, 17.2% disagreed, and 12.1% strongly disagreed. A total of 17.2%
had underlying health conditions which prevented them from receiving the
vaccine while 82.8% had no underlying health conditions. Many believed that
the vaccines were promoted for financial reasons. Also, when asked if they
knew some preventive measures of the disease, 17.2% said taking COVID-19
vaccine could help in prevention, 13.1% said hand washing could help, 17.2%
said wearing of nose masks, 14.1% believed herbal remedies were most suitable
and a majority, 38.4% believed in the combination of all of the above measures
to prevent the disease.

Conclusion: The study highlights significant knowledge gaps and widespread
concerns about vaccine safety among the population in Bamenda |, indicating a

need for targeted educational interventions to improve vaccination rates.

KEYWORDS

COVID-19, COVID-19 vaccine, vaccine hesitancy, Bamenda |, vaccine misinformation

1 Introduction

The severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) is the agent behind coronavirus disease 2019 (COVID-19),
which surfaced in late 2019 and has caused over 5 million deaths and
more than 270 million confirmed cases (1). The virus was first
identified in December 2019 in Wuhan, Hubei province, China,
following a cluster of pneumonia cases of unknown origin (2). It
quickly spread globally, leading the World Health Organization
(WHO) to declare it a Public Health Emergency of International
Concern on January 30, 2020, and later a pandemic on March
11, 2020.

The WHO’s Strategic Preparedness and Response Plan 2021
sought to address the COVID-19 pandemic by strengthening national
health systems’ abilities to detect, prevent, and treat the virus (3).
Governments and health systems worldwide responded with measures
such as lockdowns, social distancing, mask mandates, and mass
vaccination campaigns (4). Several vaccines, including mRNA-based
and viral vector vaccines, were developed and authorized for
emergency use within a year an unprecedented achievement in
medical science. The COVAX facility aims to guarantee worldwide
access to safe and effective COVID-19 vaccines. As of November 2021,
7.8 billion vaccine doses had been administered worldwide, with
Africa receiving 227 million doses (5). COVID-19 has had profound
social, economic, and psychological impacts worldwide. It has also
spurred major advancements in public health infrastructure, vaccine
technology, and global health cooperation (6). As of recent years, the
disease has transitioned from a pandemic to an endemic stage in many
regions, with ongoing surveillance and vaccination efforts aimed at
controlling its spread and impact (7).

COVID-19 vaccine refusal, which differs from vaccine hesitancy,
is the deliberate and steadfast unwillingness to vaccinate despite the
availability of safe vaccines (8). While hesitancy is defined by delay or
indecision, refusal is defined by adamant refusal (9). In most of the
African contexts, for instance in Cameroon, refusal of vaccine has
been attributed to several factors ranging from doubt in government
and public health organizations, concern over side effects, religious or
cultural motivations, and dissemination of misinformation and
conspiracy theories, most notably through social media (10).
Additionally, the perception that COVID-19 poses a localized limited
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threat has led to lower urgency perception, further contributing to
refusal (11). These are more likely based on more general structural
and historical concerns, including previous negative encounters with
health care systems.

However, despite improvements in vaccine availability, significant
hesitancy toward COVID-19 vaccination has hindered efforts to
achieve higher immunization rates (12). COVID-19 reached the
African continent relatively later than in Asia, Europe, or the
Americas. The first confirmed case in Africa was reported in Egypt on
February 14, 2020, followed by a rapid spread across the continent
(13). Africas initial response was marked by swift governmental
actions, including border closures, curfews, and public health
campaigns, which helped delay the widespread transmission in the
early months (14). Despite fears that the continent’s fragile health
systems could be overwhelmed, Africa experienced lower reported
infection and mortality rates compared to other continents in the
initial phases of the pandemic (15). Several factors contributed to this,
including a younger population, experience with epidemic responses
(e.g., Ebola), and community-based health structures. However,
limited testing capacity, underreporting, and disparities in access to
health care and vaccines posed significant challenges. Africa exhibited
a diverse vaccination uptake, ranging from 6.9 to 97.9% across the
continent (16). The prevalence and mortality rates of COVID-19 vary
widely among populations due to several factors, including adherence
to containment measures, the reliability of diagnostics and reporting
systems, demographics, climate, environmental influences, genetic
factors, and immunological variations (17). By the end of 2020, several
vaccines aimed at combating COVID-19 were expected to
be authorized for widespread immunization.

The first confirmed case in Cameroon was a French national who
arrived in Yaoundé on March 6, 2020. Since then, various preventive
measures have been implemented nationwide, including reducing
public transit use, caring for and quarantining those infected or
suspected of infection, banning gatherings larger than 50 people,
regulating consumer flow in markets and supermarkets, conducting
virtual meetings, avoiding physical contact like handshakes, and
covering mouths while sneezing (18). Cameroons nationwide
vaccination program started on April 12, 2021, utilizing Sinopharm
and AstraZeneca vaccines, aiming to vaccinate at least 15 million
people (19). The COVID-19 vaccination was to reduce disease-related
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disability and mortality by controlling the transmission and severity
of the SARS-CoV-2 virus.

Additionally, protecting vulnerable populations who cannot
be vaccinated is crucial through achieving herd immunity. Herd
immunity has successfully eradicated smallpox and other deadly
infectious diseases (20). By February 2022, 6.5% of the population in
Cameroon, as well as 11.9% in Nigeria had administered at least one
dose of COVID-19 vaccine (21). Despite these efforts, Cameroon
faced challenges such as limited testing capacity, insufficient health
infrastructure, and vaccine hesitancy. Health workers played a vital
role in community outreach and awareness campaigns (22). The
national COVID-19 vaccination campaign began in April 2021, using
vaccines such as Sinopharm, AstraZeneca, Johnson & Johnson, and
later Pfizer-BioNTech. However, vaccine uptake was slow due to
misinformation, skepticism, and logistical constraints (23). By the end
of 2022, Cameroon, like many African countries, had transitioned to
a more targeted approach focusing on vulnerable populations and
integrating COVID-19 management into routine healthcare services
(24). The pandemic also highlighted the importance of strengthening
health systems, digital health surveillance, and public health
preparedness in Cameroon.

Studying COVID-19 vaccine refusal in Bamenda I, Cameroon, is
important due to the underlying socio-political, cultural, and public
health environment. Bamenda I is situated within a conflict area in the
Northwest Region, where government suspicion, poor healthcare
access, and misinformation spread are increased (25, 26). These
conditions can result in low vaccine uptake, but data on refusal trends
are scarce. Understanding the specific drivers of refusal in this setting
is needed to develop context-appropriate public health responses,
promote vaccine use, and prevent possible future outbreaks not only
of COVID-19 but also of other preventable infectious diseases (27).
Results from this local research would contribute to general principles
guiding risk communication and trust building in health systems for
similarly affected communities. The aim of this study was to assess the
factors associated with COVID-19 vaccine refusal among individuals
aged 15 years and above in Bamenda I Sub-Division, Cameroon.

2 Materials and methods

2.1 Study design

This was a retrospective study carried out in the subdivision of
Bamenda I, from March to June 2024, through interviews and
questionnaires in which participants were asked to recall important
events during the COVID-19 pandemic.

2.2 Study area

The Bamenda I community served as the research study’s current
setting. In the Mezam department of the North-West Region of
Cameroon, the urban town of Bamenda contains the district
commune known as Bamenda I, or Bamenda I as seen on Figure 1.
The district of Bamendankwe serves as its capital. One of the three
districts that make up the Bamenda Urban Community is the district
commune of Bamenda I, which was established in 2007. According to
the 2005 census, there were 28,359 people, with 18,468 living in
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Bamenda Town’s urban area. The three major ethnic groups are the
Bamendankwe, Bamilékés, and Bafut. The town is home to four health
facilities: a military hospital and camp, the Bamendankwe Health
Center in Akefu, the Bamenda Polyclinic Station in Alatining, and the
World Hospital in Ayaba.

2.3 Sample size determination

The sample size was calculated using Lorenz’s formula (StatCalc of
EPI Info software). Using the prevalence of 10% of a study on the
factors associated with COVID-19 vaccine refusal: A community-based
study in the Menoua division in Cameroon (28), with an 80% power to
detect significant associations or differences and a 5% accepted margin
of error, the minimal sample size estimate was 139 participants.

The sample size was calculated using the Lorentz’ formula which
is expressed as follows:

zzxpx(l—p)

Where:

Z = 1.96 (for 95% confidence level).
p =0.10 (10% prevalence).

d =0.05 (5% margin of error).
Substituting into the formula:

n=(1.96) x0.10x(1-0.10)/(0.05)"
=3.8416x0.10x0.90/0.0025
=0.345744/0.0025

=138.3

Therefore, the minimum required sample size is approximately
139 participants (after rounding up).

2.3.1 Sampling technique
A convenience sample method was used, as it is the most suitable
selection method for this study.

2.3.2 Inclusion and exclusion criteria

Everyone from 15 years and above, including those who refused
to be vaccinated against COVID-19 and were willing to participate
were included in the study. Meanwhile, those with incoherent data or
incompletely filled questionnaires were excluded. Also, questionnaire
was structured based on specific objectives.

2.4 Data collection procedure

A pretest was carried out in the Bamenda I sub-division, involving
10 randomly selected residents aged 15 years and above. The
questionnaire was given to them, and following the pretest, complex
questions were simplified for easier understanding, leading to the
validation of the questionnaire. A questionnaire-based survey was
employed in this community-based study to ensure representation
across all population categories. The questionnaire was divided into
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FIGURE 1
Map of Bamenda | sub-division.

four sections: socio-demographic characteristics, knowledge about
COVID-19 and vaccines, attitudes toward COVID-19, and beliefs
regarding the COVID-19 vaccine. The first section gathered
information on age, gender, education level, and profession, with
participants responding by marking the letter that matched their
answer. Most questions were closed-ended to facilitate comparison.
The second section assessed participants’ knowledge about COVID-19,
including the virus itself, preventive measures, awareness of local
vaccination centers, concerns about vaccine side effects, and any
underlying health conditions that might affect vaccination eligibility.
The third section explored whether participants would recommend the
vaccine to family and friends, if they would get vaccinated for travel
purposes, whether they would cease preventive measures after their
first dose, and if they would discuss vaccine risks and benefits with
healthcare professionals while pregnant or planning to conceive.
Responses were rated on a scale from “Strongly agree” to “Strongly
disagree” The fourth section included questions about whether the
COVID-19 vaccine should be administered to older adults, concerns
regarding its safety for women planning to conceive, and whether
financial motives drive vaccine promotion.

Data collection took place during community gatherings
events, including church meetings, health education sessions,
market-day gatherings, focus group discussions, and training
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workshops. These settings provided convenient and trusted spaces
within which to invite participants into open discussion about
COVID-19 vaccine refusal. Additionally, Google Forms were
administered via Kobo Collect to participants with access to
Android phones. For those facing language or literacy barriers,
we filled out the response sheets after obtaining verbal consent.
Participants were informed that their personal information would
be kept confidential and that results might be published for
academic purposes.

2.5 Measurement of COVID-19 vaccine
refusal

COVID-19 vaccine refusal was assessed through a structured
questionnaire administered to participants aged 15 years and above
residing in Bamenda I Sub-Division.

« Participants were asked the direct question: “Have you received
the COVID-19 vaccine?”
o Those answering “Yes” were classified as vaccinated.
o Those answering “No” were further asked: “If no, what is the
main reason you have not been vaccinated?”
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» Respondents who explicitly stated lack of trust in the vaccine,
disbelief in COVID-19, fear of side effects, or outright
unwillingness to ever receive the vaccine were categorized
as refusers.

» Respondents citing temporary reasons (e.g., illness, waiting for
availability, lack of time, or intention to vaccinate later) were
classified as delayers/hesitant.

Associated factors: Socio-demographic characteristics (age, sex,
marital status, education, occupation), health status (history of
chronic illness, previous COVID-19 infection), and attitudinal factors
(knowledge about COVID-19, perception of vaccine safety and
effectiveness, trust in health authorities, and exposure to
misinformation) were also measured and analyzed for their
association with vaccine refusal.

2.6 Ethical considerations

Prior to data collection, ethical clearance was obtained from the
Faculty of Health Science (FHS) at the University of Bamenda, with
(2024/0108H/Uba/IRB).
Administrative authorization was also obtained from the North
West Regional Delegation of the Ministry of Public Health of
Cameroon, the District Health Services, and the directors of the

a project identification number

hospitals. During data collection, informed consent was obtained
from all participants. For literate individuals, the purpose of the
study and their rights were explained verbally, and their oral
consent was recorded before beginning the questionnaire. For
participants with limited literacy, field workers provided detailed
verbal explanations in the participant’s preferred language, ensuring
they fully understood the study before consenting. In cases
involving minors aged 15-17 years, verbal assent was obtained from
the participant along with verbal consent from a parent, guardian,
or responsible adult present at the time. All participants were
assured that their responses would remain anonymous and

TABLE 1 Socio-demographic data.

10.3389/fpubh.2025.1539459

confidential, and that their personal data would not be shared. The
results would be used strictly for academic research and public
health improvement purposes.

2.7 Statistical analysis

The data were subsequently transferred to the Statistical Package
for Social Sciences (SPSS) software for analysis. Frequency
distribution tables were generated for categorical variables, and the
Pearson chi-square test was conducted to assess associations between
variables. p <0.05 were considered statistically significant.
Knowledge levels regarding COVID-19 vaccines were categorized
into three groups based on participant scores from an ordinal scale.
Participants scoring 8 or higher were classified as having a high level
of knowledge, those scoring exactly 5 were deemed to have a
moderate level, and scores of 3 or 4 indicated a low level
of knowledge.

3 Results

3.1 Socio-demographic characteristics of
the study population

Table 1 shows the socio-demographic data of participants. The
study consisted of 198 respondents who were partitioned according to
different age groups which ranged from 15 years and above, who were
either male or female. It included adolescents who made up 44.4% of
the study population, followed by the young adult population who
made up 33.3%, followed by the old adult population who accounted
for 17.2%, and finally the oldest population made up 5.1% of the total
respondents. It also recorded 47.5% male, and 52.5% female
respondents. Two percent of respondents had attained just primary
education, 26.3% ended at the level of secondary education, 58.6% had
completed their university education, and 13.1% were uneducated.

Variable Modality Frequency Percentage
Age 15-20 88 44.4
21-30 66 333
31-40 34 17.2
40 and above 10 5.1
Gender Male 94 475
Female 104 52.5
Education Primary 4 2.0
Secondary 52 26.3
University 116 58.6
Not educated 26 13.1
Profession Entrepreneur 40 20.2
Health personnel 18 9.1
Student 98 495
Others 42 21.2
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20.2% respondents were entrepreneurs, 9.1% were health personnel,
49.5% were students, and 21.2% were involved in other professions.

3.2 Knowledge of respondents on
COVID-19

Table 2 illustrate the respondents’ knowledge about COVID-19.
When asked about the virus causing COVID-19, 2.0% identified it
as the Ebola virus, 94.9% correctly named the coronavirus, 6%
mentioned Hepatitis A. Regarding the availability of vaccination
centers during the peak of the pandemic, 20.2% reported yes, 29.3%
said no, and 50.5% were unsure. As for reasons for vaccine refusal,
34.3% thought it was dangerous to their health, 11.1% were restricted
by their parents, 6.1% cited religious objections, and 48.5% had no
specific reasons. When asked about preventive measures, 17.2%
mentioned that the COVID-19 vaccine could help, 13.1% believed
hand washing was effective, another 17.2% highlighted wearing
masks, 14.1% preferred herbal remedies, and the majority, 38.4%,
supported using a combination of all these measures for prevention.

Table 3 assess the level of knowledge respondents had that could
influence their reasons for vaccine refusal. When asked if respondents

TABLE 2 Knowledge of respondents on COVID-19.

10.3389/fpubh.2025.1539459

had underlying health conditions that could have prevented them
from receiving the vaccine, 17.2% said yes while 82.8% said no. When
asked their thoughts about natural immunity and vaccine-induced
immunity, 65.7% chose natural immunity, while 34.3% chose vaccine-
induced immunity. On finding out if they saw no necessity now that
the pandemic has slowed down, 53.5% said yes, while 46.5% disagreed.

Figure 2 shows the overall level of knowledge respondents had on
COVID-19 which was measured on a scale of high, medium and low
level. From this figure, 42.40% of respondents had a high level of
knowledge, 39.40% scored moderately, and 18.20% had low level
of knowledge.

3.3 Participants attitudes toward COVID-19
vaccine

Table 4 illustrates participants’ attitudes toward the vaccine. On
investigating the importance of discussing risks and benefits of the
vaccine with healthcare givers if pregnant, planning to conceive or
breastfeeding; a majority of 34.3% agreed, 27.3% strongly agreed, 25.3%
were neutral, 11.1% disagreed and 2.0% strongly disagreed. Regarding
advising their family and friends to get vaccinated, 9.1% strongly agreed,

Variable Modality Frequency Percentage
Virus responsible for COVID-19 Ebola 4 2.0
infection? Corona 188 94.9
Hepatitis A 6 3.0
Herpes simplex 0 0.0
Awareness of COVID-19 vaccination Yes 40 20.2
center nearby? No 58 293
I do not know 100 50.5
Main reason for COVID-19 vaccine Vaccine may be dangerous 68 34.3
Refusal Parents refused 22 11.1
Religion forbids me 12 6.1
I do not have a reason 96 48.5
Safety concerns about COVID-19 Yes 156 78.8
vaccine? No 0 212
Believed in effectiveness of vaccine? Yes 88 444
No 110 55.6
COVID-19 is a serious public health Yes 148 74.7
threat? No 50 253
Preventive measures against COVID-19? | Covid 19 vaccine 34 17.2
Hand washing 26 13.1
Nose masks 34 17.2
Herbal remedies 28 14.1
All of above 76 384
COVID-19 vaccine development was Yes 100 50.5
rushed? No 98 495
Encountered misinformation about the Yes 106 53.5
COVID-19 vaccine? No 9 465
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TABLE 3 Knowledge of participants about COVID-19 vaccine.

10.3389/fpubh.2025.1539459

Variable Modality Frequency Percentage
Any underlying health conditions? Yes 34 17.2
No 164 82.8
COVID-19 vaccine is a personal choice or a public health responsibility Personal choice 129 65.2
Public health responsibility 69 34.8
Worried about potential side effects of the COVID-19 vaccine? 1 160 80.8
2 38 19.2
Believed that natural immunity is better than vaccine-induced immunity? Yes 130 65.7
No 68 34.3
Concerned about the long-term effects of the COVID-19 vaccine? Yes 136 68.7
No 62 313
COVID-19 vaccine is unnecessary now that the pandemic has slowed down? Yes 106 53.5
No 92 46.5
Heard about any potential religious or ethical concerns related to the COVID-19 Yes 84 424
vaccine? No 114 57.6
Did vaccine hesitancy contribute to the spread of COVID-19? Yes 80 80.4
No 118 59.6

45.00% 42.40%

39.40%
40.00%

35.00%
30.00%
25.00%
20.00% 18.20%
15.00%

10.00%

5.00%

0.00%

High Moderate

FIGURE 2
Overall level of knowledge of participants about COVID-19.

21.2% agreed, 40.4% were neutral, 17.2% disagreed, and 12.1% strongly
disagreed. When asked if they could accept the vaccine in future if
required for traveling purposes, 53.5% said yes while 46.5% said no.

3.4 Participants beliefs about COVID-19
vaccine

Table 5 shows the participants beliefs about COVID-19 vaccine.
When asked if the vaccine should not be given to older adults, 7.1%
strongly agreed, 19.2% agreed, 38.4% were neutral, 25.3% disagreed, and
10.1% strongly disagreed. Upon finding out if preventive measures
could stop after receiving first dose of the vaccine, 9.1% strongly agreed,
24.2% agreed, 25.3% were neutral, 23.2% disagreed, and 18.2%strongly
disagreed. On finding out from participants what measures can be taken
to address COVID-19 vaccine refusal in the community, 29.3% said
vaccination should be made mandatory, 61.6% said it will not
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be necessary to force people, while 9.1% said unvaccinated persons
should be isolated from the community. Additionally, on finding out
whether COVID-19 vaccination was promoted for financial reasons,
20.2% strongly agreed, 17.2% agreed, 36.4% were neutral, 20.2%
disagreed and 6.1% strongly disagreed.

3.5 Prevalence of COVID-19 vaccine
acceptance

Figure 3 shows the overall percentage of vaccinated and
unvaccinated persons in Bamenda I during the peak of the pandemic.
It follows from the analysis of this figure that, 12.10% of the study
population were vaccinated, while 87.90% were unvaccinated.

3.6 COVID-19 vaccine refusal with respect
to sociodemographic factors

Table 6 shows the association between sociodemographic factors
and COVID-19 vaccine refusal. The analysis revealed that age, gender,
and educational background were significantly associated with vaccine
refusal (p <0.05), indicating that these factors may influence
individuals’ decisions regarding COVID-19 vaccination. In contrast,
profession did not show a statistically significant association with
vaccine refusal (p > 0.05), suggesting that occupational status may not
be a determining factor in this context.

3.7 COVID-19 vaccine refusal with respect
to knowledge of participants

Table 7 illustrates the association between participants’ knowledge

and specific reasons for COVID-19 vaccine refusal. The analysis
indicates that factors such as concerns about vaccine safety, doubts
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Variable Modality Frequency Percentage
Discuss risks/benefits of the vaccine Strongly agree 54 27.3
with healthcare worker if pregnant, Agree 68 343
planning to conceive Neutral 0 253
Disagree 22 11.1
Strongly disagree 4 2.0
Receive next COVID-19 dose while Strongly agree 20 10.1
breastfeeding Agree 32 16.2
Neutral 90 45.5
Disagree 34 17.2
Strongly disagree 22 11.1
Advice family and friends to Strongly agree 18 9.1
be vaccinated. Agree 0 212
Neutral 80 40.4
Disagree 34 17.2
Strongly disagree 24 12.1
Receive vaccine if required for travel Yes 106 53.5
purposes? No 92 465
TABLE 5 Participants beliefs about COVID-19 vaccine.
Variable Modality Frequency Percentage
COVID-19 vaccine should not Strongly agree 14 7.1
be given to older adults Agree 38 192
Neutral 76 38.4
Disagree 50 253
Strongly disagree 20 10.1
Stop following other preventive Strongly agree 18 9.1
measures after first dose? Agree 48 242
Neutral 50 253
Disagree 46 23.2
Strongly disagree 36 18.2
Measures taken to address vaccine Mandatory 58 293
refusal and hesitancy? Not necessary to force people 122 61.6
Isolate unvaccinated people 18 9.1
COVID-19 vaccination promoted Strongly agree 40 20.2
for financial reasons? Agree 34 17.2
Neutral 72 36.4
Disagree 40 20.2
Strongly disagree 12 6.1
COVID-19 vaccines are harmful to | Strongly agree 34 17.2
women planning to conceive? Agree 62 313
Neutral 86 43.4
Disagree 12 6.1
Strongly disagree 4 2.0
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about its effectiveness, perceptions of alternative preventive measures,
and public health considerations were all significantly associated with
vaccine refusal (p < 0.05). These findings suggest that both individual
knowledge levels and specific perceived risks play a critical role in
shaping attitudes toward COVID-19 vaccination.

3.8 COVID-19 vaccine refusal with respect
to attitudes

Table 8 presents the association between participants’ attitudes
and COVID-19 vaccine refusal. The results indicate that variables such
as the importance of discussing the risks and benefits of receiving the
COVID-19 vaccine with a healthcare provider and concerns about
receiving the next COVID-19 dose while breastfeeding were
significantly associated with vaccine refusal (p < 0.05). These findings
highlight the role of healthcare communication and reproductive
health considerations in shaping vaccine-related decisions.

100.00%
90.00% 87.90%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%

9
20.00% 12.10%

Vaccinated

10.00%
0.00%

Unvaccinated

FIGURE 3
Overall percentage of vaccinated and unvaccinated persons.

10.3389/fpubh.2025.1539459

3.9 COVID-19 vaccine refusal with respect
to beliefs

Table 9 shows the association between participant’s beliefs and
COVID-19 vaccine variables such as COVID-19 vaccine should not
be given to older adults, after receiving the first COVID-19 vaccine
dose should other preventive measures. Beliefs such as; COVID-19
vaccine is harmful to women planning to conceive, stop following
preventive measures after receiving the vaccines, and COVID-19
vaccine should not be given to older adults were significantly
associated with COVID-19 vaccine refusal.

4 Discussion

Merely 12.10% of people in Bamenda I had received the
COVID-19 vaccination. The majority of participants consisted of
young people, with 33.3% of the respondents being in their 20s and
30s. Although people aged 20-30 generally have stronger immune
systems and are less likely to die from COVID-19, they can still
become seriously ill, be hospitalized, or suffer long-term effects (long
COVID). The vaccine helps reduce: risk of severe symptoms, risk of
hospitalization and risk of long COVID (29). This result is in line with
earlier research emphasizing the important impact of age on COVID-
19-related knowledge, attitudes, and actions (30). The younger
population may have different perceptions of the viruss risk and
susceptibility, which may have an impact on their preventive measures
(31). Our results also showed a significant association between age and
unwillingness to get the COVID-19 vaccination which is consistent
with a study conducted on COVID-19 vaccine hesitancy in peri-urban
areas in Kanpur, Uttar Pradesh, India (32). The acceptance of
COVID-19 vaccines has demonstrated substantial regional disparities,
with reported rates ranging from 36% in Africa to 83% in Oceania
(33). Globally, vaccine hesitancy rates have varied considerably,
estimated between 23.6 and 97% (34, 35). Within Africa, hesitancy

TABLE 6 COVID-19 vaccine refusal with respect to socio-demographic factors.

Variable Modality Receive the COVID-19 vaccine Chi-square p-value
Vaccinated (%) Unvaccinated (%)
Age 15-20 6(3.03) 82(41.41) 10.59 0.014
21-30 8(4.04) 58(29.29)
31-40 6(3.03) 28(14.14)
40 and above 4(2.02) 6(3.03)
Gender Male 16(8.08) 78(39.39) 4.03 0.045
Female 8(4.04) 96(48.48)
Education Primary 2(1.01) 2(1.01) 16.04 0.001
Secondary 10(5.05) 42(21.21)
University 6(3.03) 110(55.55)
Not educated 6(3.03) 20(10.10)
Profession Entrepreneur 6(3.03) 34(17.17) 3.661 0.300
Health personnel 4(2.02) 14(7.07)
Student 8(4.04) 90(45.45)
Others 6(3.03) 36(18.18)
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TABLE 7 Association between knowledge and reasons for COVID-19 vaccine refusal.

Variable Modality

Received the COVID-19 vaccine
Vaccinated (%)

Chi-square

p-value

Unvaccinated (%)

Virus responsible for Ebola 0(0) 4(2.02) 1.453 0.484
COVID-15? Corona 24(12.12) 164(82.82)

Hepatitis A 0(0) 6(3.03)

Herpes simplex 0(0) 0(0)
Awareness of COVID-19 Yes 8(4.04) 32(16.16) 2.925 0.232
vaccination center nearby? No 6(3.03) 52(26.26)

1 do not know 10(5.05) 90(45.45)
Main reason for vaccine Vaccine may 14(7.07) 54(27.27) 15.538 0.001
refusal? be dangerous

Parents refused 2(1.01) 20(10.10)

Religion forbids me 4(2.02) 8(4.04)

1 do not have a reason 4(2.02) 92(46.46)
Concerned about the safety Yes 12(6.06) 144(72.72) 15.265 0.002
of the vaccine? No 12(6.06) 30(15.15)
Believed in the effectiveness | Yes 20(10.10) 68(34.34) 16.728 0.000
of the vaccine? No 4(2.02) 106(53.53)
COVID-19 is a serious Yes 10(5.05) 138(69.69) 15.834 0.000
public health threat? No 14(7.07) 36(18.18)
Some preventive measures Covid 19 vaccine 8(4.04) 26(13.13) 15.786 0.003
against COVID-197 Hand washing 4(2.02) 22(11.11)

Nose masks 8(4.04) 26(13.13)

Herbal remedies 0(0) 28(14.14)

All of above 4(2.02) 72(36.36)
Was COVID-19 vaccine Yes 10(5.05) 90(45.45) 2.044 0.563
development was rushed? No 14(7.07) 84(42.42)
Encountered COVID-19 Yes 14(7.07) 92(46.46) 0.253 0.615
vaccine misinformation? No 10(5.05) 82(41.41)

prevalence has been reported at 42.2% in Uganda (36), 53.9% in
Ethiopia (37), and 48% across 16 countries on the continent (38).
Nigeria reports a hesitancy rate of 49.8% (39), while Arab countries
exhibit a rate of 37.6% (40). Outside the African region, the prevalence
of vaccine hesitancy includes 19.1% in Canada (41), 20% in both
Mexico and India (38), 21.4% in other Indian studies (42), 25.5% in
Bangladesh (43), and 33% in Italy (44). These findings emphasize that
vaccine hesitancy remains a globally heterogeneous phenomenon,
influenced by geographical context (45). Certain demographic groups
are disproportionately affected by vaccine hesitancy. Higher rates have
been observed among women, individuals with lower educational
levels, low-income populations, Black adults, those with comorbid
conditions, and residents of rural or semi-urban areas (43). Younger
individuals often believe they are less likely to get seriously ill or die
from COVID-19 (46). This leads to a lower perceived personal benefit
from getting vaccinated, reducing motivation. This contrasts with a
study conducted in Venezuela that reported no significant association
(47), potentially due to differences in the age groups studied.
Additionally, 52.5% of participants were female, indicating a slight
gender imbalance favoring women.

Frontiers in Public Health

Women have generally shown higher COVID-19 vaccination
rates than men in many countries, and this trend can be explained
by a combination of biological, social, behavioral, and cultural
factors. Women are more likely than men to seek healthcare
proactively, attend regular checkups, and follow public health
advice. This includes being more willing to accept vaccinations as
a form of preventive care. Research suggests that gender disparities
can influence COVID-19 knowledge and behaviors, with women
generally showing greater awareness and commitment to
preventive measures (48). The relationship between gender and
vaccine refusal in our study was significant, differing from Terry
et al’s (49) findings, which indicated no significant association.
This discrepancy may be attributed to the heightened health related
concerns and susceptibility to vaccine misinformation often
observed among women. Misinformation about the COVID-19
vaccine causing infertility may also contribute to these differences.
Regarding education, most respondents (26.3%) had completed
secondary school, while 58.6% held university degrees and 13.1%
were uneducated. A significant association was found between
education level and vaccine refusal.
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TABLE 8 Association between participant’s attitudes toward COVID-19 vaccine.

Variable Modality Received the COVID-19 vaccine Chi-square p-value
Vaccinated (%) Unvaccinated (%)

COVID-19 vaccine is Strongly agree 2(1.01) 32(16.16) 31.152 0.000
harmful to women Agree 8(4.04) 54(27.27)
planning to conceive?

Neutral 8(4.04) 78(39.39)

Disagree 2(1.01) 10(5.05)

Strongly disagree 4(2.02) 0(0)
Discuss risks/benefits of Strongly agree 6(3.03) 48(24.24) 1.507 0.825
COVID-19 vaccine with Agree 8(4.04) 60(30.30)
healthcare worker?

Neutral 8(4.04) 42(21.21)

Disagree 2(1.01) 20(10.10)

Strongly disagree 0(0) 4(2.02)
Receive next dose of Strongly agree 8(4.04) 12(6.06) 24.579 0.000
vaccine while Agree 0(0) 32(19.16)
breastfeeding?

Neutral 12(6.06) 78(39.39)

Disagree 0(0) 34(17.17)

Strongly disagree 4(2.02) 18(9.09)
Advise family and friends Strongly agree 0(0) 18(9.09) 8.155 0.086
to be vaccinated? Agree 6(3.03) 36(18.18)

Neutral 14(7.07) 66(33.33)

Disagree 4(2.02) 30(15.15)

Strongly disagree 0(0) 24(12.12)
Receive vaccine if required | Yes 16 (8.08) 88(44.4) 2.329 0.312
for traveling purposes? No 8(4.04) 86(43.43)

TABLE 9 Association between participant’s beliefs and COVID-19 vaccine refusal.

Variable Modality Received the COVID-19 vaccine Chi-square
Vaccinated (%) Unvaccinated (%)

COVID-19 vaccine Strongly agree 4(2.02) 10(5.05) 17.1 0.002
should not be given to Agree 6(3.03) 32(16.13)
older adults

Neutral 8(4.04) 68(34.34)

Disagree 0(0) 50(25.25)

Strongly disagree 6(3.03) 14(7.07)
Stop following Strongly agree 10(5.05) 8(4.04) 41.4 0.000
preventive measures Agree 8(4.04) 40(20.20)
after receiving first

Neutral 4(2.02) 46(23.23)
dose

Disagree 0(0) 46(23.23)

Strongly disagree 2(1.01) 34(17.17)
Measures taken to Mandatory 6(3.03) 52(26.26) 0.3 0.860
address vaccine refusal | o necessary to force people 16(8.08) 106(53.53)
and hesitancy

Isolate unvaccinated people 2(1.01) 16(8.08)
COVID-19 promoted Strongly agree 6(3.03) 34(17.17) 0.7 0.940
for financial reasons Agree 4(2.02) 30(15.15)

Neutral 8(4.04) 64(32.32)

Disagree 4(2.02) 36(18.18)

Strongly disagree 2(1.01) 10(5.05)
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People with higher education levels often have better health
literacy, meaning they are more likely to: understand medical
information, assess the risks and benefits of vaccines, recognize
misinformation (50). This makes them more likely to trust vaccines
and understand their importance. Consistent with other studies on
vaccine hesitancy (51), people with higher achievement of education
were not as likely to exhibit vaccine reluctance compared to those
with lower education levels. Educated individuals are more likely to
access information from various sources, enabling them to make
informed decisions compared to those with limited literacy skills.
Education also helps to dispel misconceptions and cultural practices
surrounding health. However, this contrasts with findings from a
mixed-methods study in Senegal, which found no meaningful
correlation between education and Coronavirus vaccine refusal (52).
This discrepancy may stem from the fact that about 97% of Senegalese
are Muslim, and there may be a cultural context that
de-emphasizes education.

In our study, the occupational distribution revealed that 49.5% of
respondents were students. The fact that 49.5% were students suggests
that students represent a significant portion of the vaccine-hesitant
population in the studied group. This finding is significant, as
students particularly those in healthcare fields can play a vital role in
raising awareness about COVID-19 and promoting preventive
measures within their communities (53).

Our results indicated that most participants had high
(42.40%) to moderate (39.40%) levels of knowledge about
COVID-19, consistent with a study conducted in Menoua
Division, Cameroon, which also found high knowledge levels
among participants (28). This similarity may be attributed to
greater exposure to COVID-19-related information. However,
our findings contrast with those from a study in Venezuela,
which reported low to moderate levels of knowledge about the
virus, potentially due to inadequate communication and access
to vaccination campaigns there (47).

Additionally, our study revealed that many respondents were
unaware of nearby COVID-19 centers, with 20.2% indicating
knowledge of such facilities. This is inconsistent with the Menoua
Division study, where 58.6% of respondents were aware of local
vaccination centers (28). This discrepancy might be related to the
retrospective nature of our study, as the pandemic’s decline may have
led people to forget specifics about vaccination availability. Lack of
knowledge regarding healthcare resources can hinder timely
diagnosis, treatment, and preventive measures, underscoring the
need for enhanced communication and outreach efforts to inform the
public about available COVID-19 services.

According to our study, individuals who were immunized against
COVID-19 had a greater understanding of the illness and its
prevention methods. Specifically, they exhibited higher knowledge
levels about COVID-19 and were more aware of the vaccination
clinics nearby. In contrast, the unvaccinated group showed a lower
comprehension of vaccination and otherpreventative actions, such
using masks and washing your hands. Given that evidence shows that
vaccination intentions and behaviors are strongly influenced by faith
in the safety and efficacy of vaccinations, this knowledge gap could
represent a substantial obstacle to vaccine uptake (28, 53).

Our findings indicated that a significant majority (87.90%) of
participants were unvaccinated against COVID-19, with 12.10%
having received the vaccine. This aligns with the study by Tetsatsi
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et al. (28), which reported a similar vaccination rate of 10%. In
contrast, vaccination acceptance rates were notably higher in
Burkina Faso and Nigeria, at 66.53 and 74.47%, respectively, where
common reasons for refusal included perceived lack of necessity,
safety concerns, and parental opposition. This hesitancy is
concerning, as it may facilitate the virus’s further propagation and
exacerbate risks for vulnerable populations. Notably, about 26% of
women expressed willingness to receive the vaccine while
breastfeeding, likely due to widespread misinformation regarding
vaccine safety, such as fears about infertility, as noted by Emily Terry
et al. (54). The reasons for vaccine hesitancy-safety concerns,
perceived ineffectiveness, and exposure to misinformation-are
consistent with previous studies on vaccine attitudes and behaviors
(55). Addressing these issues through targeted educational campaigns
and fostering trust in scientific and public health authorities will
be essential for improving COVID-19 vaccination rates and
enhancing future pandemic preparedness (51).

In our study, we found a meaningful correlation age group and
refusal of the COVID-19 vaccination, with many participants
believing that vaccines should not be administered to older adults.
This contrasts with the findings of Tetsatsi et al. (28), who noted that
the older population is more vulnerable to the disease and therefore
more likely to accept vaccination. This discrepancy may stem from
our respondents’ belief that older individuals are naturally immune
to infections. Additionally, other beliefs observed in our study
included the perception that COVID-19 vaccination serves as a
means for financial exploitation and the notion that individuals could
discontinue all preventive measures after receiving the first dose of
the vaccine. However, these beliefs are less common in other studies,
making direct comparisons challenging.

5 Conclusion

This study which was aimed at unveiling the factors associated
with COVID-19 vaccine refusal in Bamenda I sub-division of the
Northwest Region had indicated that the COVID-19 vaccine refusal
was substantially correlated with socio-demographic factors like age,
gender, and educational attainment. Our findings revealed that while
most participants were familiar with COVID-19, their knowledge of
other diseases like Ebola and Hepatitis A was limited. Regarding
attitudes toward the COVID-19 vaccination, many women engaged
in discussions with health workers about the risks and benefits.
Participants held several negative beliefs and myths about the vaccines.

5.1 Limitations

This study has several limitations that should be acknowledged.
First, as a retrospective study relying on self-reported data, it is subject
to recall bias, as participants were asked to remember their attitudes
and behaviors during the height of the COVID-19 pandemic.
Additionally, the use of questionnaires and self-administered surveys
may have introduced social desirability bias, potentially affecting the
accuracy of responses. The sample size, while adequate for preliminary
analysis, may limit the generalizability of the findings to the broader
population. Furthermore, the retrospective cross-sectional design
does not allow for causal inferences between variables.
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5.2 Future research

Future research should consider qualitative approaches, such as
in-depth interviews and focus group discussions, to explore underlying
beliefs, cultural influences, and emotional factors driving vaccine
refusal. Longitudinal studies could also help track changes in attitudes
over time and evaluate the effectiveness of targeted interventions aimed
at improving vaccine acceptance in similar settings.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding authors.

Ethics statement

The studies involving humans were approved by the Faculty of
Health Science (FHS) with a project identification number
(2024/0108H/Uba/IRB). The studies were conducted in accordance
with the local legislation and institutional requirements. The
participants provided their written informed consent to participate in
this study.

Author contributions

YC: Conceptualization, Supervision, Writing - original draft. NN:
Conceptualization, Writing — original draft. AC: Investigation,
Writing - original draft. WL: Investigation, Writing — original draft.
YL: Investigation, Writing - original draft. TK: Investigation,
Writing - original draft. VP: Supervision, Writing - original draft.
HH: Conceptualization, Data curation, Funding acquisition,
Supervision, Writing - review & editing.

References

1. Resource, M.A.-].H.C. Center. Available online at: https://coronavirus.jhu.edu/data/
mortality [accessed 2020-05-11], (2020).

2. Mohan B, Nambiar V. COVID-19: an insight into SARS-CoV-2 pandemic
originated at Wuhan City in Hubei Province of China. J Infect Dis Epidemiol. (2020)
6:146. doi: 10.23937/2474-3658/1510146

3. Wen LS, Sadeghi NB. The opioid crisis and the 2020 US election: crossroads for a
national epidemic. Lancet. (2020) 396:1316-8. doi: 10.1016/S0140-6736(20)32113-9

4. Filip R, Gheorghita Puscaselu R, Anchidin-Norocel L, Dimian M, Savage WK. Global
challenges to public health care systems during the COVID-19 pandemic: a review of pandemic
measures and problems. ] Personalized Med. (2022) 12:1295. doi: 10.3390/jpm12081295

5. Darko DM, Seaneke SK, Karikari-Boateng E, Nkansah E, Amponsa-Achiano K,
Mohamed NT, et al. Safety of mRNA COVID-19 vaccines among persons 15-years and
above in Ghana: a cohort event monitoring study. Vaccine. (2024) 42:126460. doi:
10.1016/j.vaccine.2024.126460

6. Harris C. Transforming public health paradigms: lessons from COVID-19 to
enhance global pandemic preparedness and resilience. Public health. Spectrum. (2024)
1. Available at: https://docentra.com/covid19

7. Possas C, Marques ET, Risi JB Jr, Homma A. COVID-19 and future disease X in
circular economy transition: redesigning pandemic preparedness to prevent a global
disaster. Circ Econ Sustain. (2021) 1:1463-78. doi: 10.1007/s43615-021-00060-x

8. Tran JL. Of vaccine and hesitancy. Food & Drug L]. (2022) 77:176.

9. Cerda AA, Garcia LY. Hesitation and refusal factors in individuals' decision-making
processes regarding a coronavirus disease 2019 vaccination. Front Public Health. (2021)
9:626852. doi: 10.3389/fpubh.2021.626852

Frontiers in Public Health

13

10.3389/fpubh.2025.1539459

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This work was partially
supported by Jiangxi Provincial Natural Science Foundation (Grant No.
20252BAC240465), Educational reforming project of Jiangxi Province
Educational Department (JXJG-23-13-27), Industry-University-
Research Cooperation Project registered at the Jiangxi Provincial
Department of Science and Technology (Project No. 409126659006).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation of
this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

10. Dinga JN, Titanji VP. The challenge of vaccine hesitancy and rejection, with a focus
on Cameroon and Africa: a mini review. ] Cameroon Acad Sci. (2022) 18:530-6.

11. Wnuk A, Oleksy T, Maison D. The acceptance of Covid-19 tracking technologies:
the role of perceived threat, lack of control, and ideological beliefs. PLoS One. (2020)
15:€0238973. doi: 10.1371/journal.pone.0238973

12. Adigwe OP. COVID-19 vaccine hesitancy and willingness to pay: emergent factors
from a cross-sectional study in Nigeria. Vaccine. (2021) 9:100112.

13. Bamgboye EL, Omiye JA, Afolaranmi OJ, Davids MR, Tannor EK, Wadee S, et al.
COVID-19 pandemic: is Africa different? J Natl Med Assoc. (2021) 113:324-35. doi:
10.1016/j.jnma.2020.10.001

14. Banga K, Keane J, Mendez-Parra M, Pettinotti L, Sommer L. Africa trade and
Covid-19. The supply chain dimension Overseas Development Institute ATPC working
paper, vol. 586 (2020). 1-52.

15. Ogunleye OO, Basu D, Mueller D, Sneddon J, Seaton RA, Yinka-Ogunleye AF,
et al. Response to the novel corona virus (COVID-19) pandemic across Africa: successes,
challenges, and implications for the future. Front Pharmacol. (2020) 11:1205. doi:
10.3389/fphar.2020.01205

16. Ackah BB, Woo M, Stallwood L, Fazal ZA, Okpani A, Ukah UV, et al. COVID-19
vaccine hesitancy in Africa: a scoping review. Global Health Res Policy. (2022) 7:21. doi:
10.1186/s41256-022-00255-1

17. Tessema SK, Nkengasong JN. Understanding COVID-19 in Africa. Nat Rev
Immunol. (2021) 21:469-70. doi: 10.1038/s41577-021-00579-y

18. Ngwewondo A, Nkengazong L, Ambe LA, Ebogo JT, Mba FM, Goni HO, et al.
Knowledge, attitudes, practices of/towards COVID 19 preventive measures and

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1539459
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://coronavirus.jhu.edu/data/mortality
https://coronavirus.jhu.edu/data/mortality
https://doi.org/10.23937/2474-3658/1510146
https://doi.org/10.1016/S0140-6736(20)32113-9
https://doi.org/10.3390/jpm12081295
https://doi.org/10.1016/j.vaccine.2024.126460
https://docentra.com/covid19
https://doi.org/10.1007/s43615-021-00060-x
https://doi.org/10.3389/fpubh.2021.626852
https://doi.org/10.1371/journal.pone.0238973
https://doi.org/10.1016/j.jnma.2020.10.001
https://doi.org/10.3389/fphar.2020.01205
https://doi.org/10.1186/s41256-022-00255-1
https://doi.org/10.1038/s41577-021-00579-y

Cédric et al.

symptoms: a cross-sectional study during the exponential rise of the outbreak in
Cameroon. PLoS Negl Trop Dis. (2020) 14:¢0008700. doi: 10.1371/journal.pntd.0008700

19. Amani A, Njoh AA, Fouda AAB, Ndoula S, Abba-Kabir HM, Mossus T, et al. The
first 30 days of COVID-19 vaccination in Cameroon: achievements, challenges, and
lessons learned. Pan Afr Med J. (2022) 41:1-12.

20. Betsch C, Bohm R, Korn L, Holtmann C. On the benefits of explaining herd
immunity in vaccine advocacy. Nat Hum Behav. (2017) 1:0056. doi:
10.1038/s41562-017-0056

21. Brief O. Coronavirus disease 2019 (COVID-19) pandemic (2022) 180:10.

22. Haddison EC, Engoung DB, Bodo CB, Njie VM. Overcoming HPV vaccine hesitancy:
insights from a successful school-based vaccination campaign in the Saa health district of
Cameroon. BMC Infect Dis. (2025) 25:465. doi: 10.1186/s12879-025-10864-z

23. Huh J, Dubey A. COVID-19 vaccination campaign trends and challenges in select
Asian  countries. Asian ]  Political  Sci.  (2021)  29:274-300.  doi:
10.1080/02185377.2021.1979062

24.Balde T, Oyugi B, Byakika-Tusiime J, Ogundiran O, Kayita J, Banza FM, et al.
Transitioning the COVID-19 response in the WHO African region: a proposed
framework for rethinking and rebuilding health systems. BMJ Glob Health. (2022)
7:¢010242. doi: 10.1136/bmjgh-2022-010242

25. Wonomu E.E., Armand N.A,, Fight against Covid-19 pandemic in the context of
socio-political crisis: The case of the north west region of Cameroon. (2022) 1-17.

26. Lottin M., Amaechi A., A grounded theory study of ICT & Social Media Supported
COVID-19 containment in the context of the “Anglophone crisis™ a case study of
Bamenda, in the north-west, Cameroon. (2021) 820-834.

27.Islam MS, Sarkar T, Khan SH, Kamal A-HM, Hasan SM, Kabir A, et al. COVID-19-
related infodemic and its impact on public health: a global social media analysis.
American ] Tropical Med Hygiene. (2020) 103:1621-9. doi: 10.4269/ajtmh.20-0812

28. Tetsatsi ACM, Nguena AA, Deutou AL, Talom AT, Metchum BT, Tiotsia AT, et al.
Factors associated with COVID-19 vaccine refusal: a community-based study in the
Menoua division in Cameroon. Tropical Med Infectious Dis. (2023) 8:424. doi:
10.3390/tropicalmed8090424

29. Nascimento TCD, do L, Ruiz A, Ledo C, Fernandes V, Cardoso L, et al. Vaccination
status and long COVID symptoms in patients discharged from hospital. Sci Rep. (2023)
13:2481. doi: 10.1038/541598-023-28839-y

30. Bajos N, Spire A, Silberzan L. The social specificities of hostility toward vaccination
against Covid-19 in France. PLoS One. (2022) 17:€0262192

31. Peterson CJ, Lee B, Nugent K. COVID-19 vaccination hesitancy among healthcare
workers—a review. Vaccine. (2022) 10:948. doi: 10.3390/vaccines10060948

32. Pundhir A, Jaiswal A, Kushwaha P, Goel AD, Gahlot A, Singh L, et al. A cross-
sectional study on COVID-19 vaccine hesitancy in peri-urban areas in Kanpur, Uttar
Pradesh, India. Monaldi Arch Chest Dis. (2024) 94:1-10.

33. Renzi E, Baccolini V, Migliara G, Bellotta C, Ceparano M, Donia P, et al. Mapping
the prevalence of COVID-19 vaccine acceptance at the global and regional level: a
systematic review and meta-analysis.  Vaccine. (2022) 10:1488. doi:
10.3390/vaccines10091488

34. Sallam M. COVID-19 vaccine hesitancy worldwide: a concise systematic review
of vaccine acceptance rates. Vaccine. (2021) 9:160. doi: 10.3390/vaccines9020160

35. Fajar JK, Sallam M, Soegiarto G, Sugiri Y], Anshory M, Wulandari L, et al. Global
prevalence and potential influencing factors of COVID-19 vaccination hesitancy: a
meta-analysis. Vaccine. (2022) 10:1356. doi: 10.3390/vaccines10081356

36. Wafula ST, Mugume IB, Sensasi B, Okware S, Chimbaru A, Nanyunja M, et al.
Intention to vaccinate against COVID-19 and adherence to non-pharmaceutical
interventions against COVID-19 prior to the second wave of the pandemic in Uganda:
a cross-sectional study. BM]J Open. (2022) 12:¢057322. doi:
10.1136/bmjopen-2021-057322

37. Zewude B, Habtegiorgis T. Willingness to take COVID-19 vaccine among people
most at risk of exposure in southern Ethiopia. Pragmatic Observational Res. (2021)
12:37-47. doi: 10.2147/POR.S313991

Frontiers in Public Health

14

10.3389/fpubh.2025.1539459

38. Skjefte M, Ngirbabul M, Akeju O, Escudero D, Hernandez-Diaz S, Wyszynski DF,
et al. COVID-19 vaccine acceptance among pregnant women and mothers of young
children: results of a survey in 16 countries. Eur ] Epidemiol. (2021) 36:197-211. doi:
10.1007/s10654-021-00728-6

39. Tobin EA, Okonofua M, Adeke A, Obi A. Willingness to accept a COVID-19
vaccine in Nigeria: a population-based cross-sectional study. Cent Afr ] Public Health.
(2021) 7:53.

40. Kaadan MI, Abdulkarim ], Chaar M, Zayegh O, Keblawi MA. Determinants of
COVID-19 vaccine acceptance in the Arab world: a cross-sectional study. Global Health
Res Policy. (2021) 6:1-7. doi: 10.1186/s41256-021-00202-6

41. Dzieciolowska S, Hamel D, Gadio S, Dionne M, Gagnon D, Robitaille L, et al.
Covid-19 vaccine acceptance, hesitancy, and refusal among Canadian healthcare
workers: a multicenter survey. Am ] Infect Control. (2021) 49:1152-7. doi:
10.1016/j.2jic.2021.04.079

42.Jacob J, Stephen S, Issac A, Krishnan N, Radhakrishnan RV, Dhandapani M, et al.
Determinants of willingness for COVID-19 vaccine: implications for enhancing the
proportion of vaccination among Indians. Cureus. (2021) 13:1-9.

43. Abedin M, Islam MA, Rahman FN, Reza HM, Hossain MZ, Hossain MA, et al.
Willingness to vaccinate against COVID-19 among Bangladeshi adults: understanding
the strategies to optimize vaccination coverage. PLoS One. (2021) 16:€0250495. doi:
10.1371/journal.pone.0250495

44. Di Gennaro E Murri R, Segala FV, Cerruti L, Abdulle A, Saracino A, et al. Attitudes
towards anti-SARS-CoV2 vaccination among healthcare workers: results from a national
survey in Italy. Viruses. (2021) 13:371. doi: 10.3390/v13030371

45. Matas JL, Landry LG, Lee L, Hansel S, Coudray MS, Mata-McMurry LV, et al.
Demographic determinants and geographical variability of COVID-19 vaccine hesitancy
in underserved communities: cross-sectional study. JMIR Public Health Surveill. (2023)
9:34163. doi: 10.2196/34163

46. Scott D, Beach E. The Covid-19 risks for different age groups, explained. Vox Med.
(2020) 23:3.

47. Navales JV, Jallow AW, Lai CY, Liu CY, Chen SW. Relationship between quality of
nursing work life and uniformed nurses’ attitudes and practices related to COVID-19 in
the Philippines: a cross-sectional study. Int ] Environ Res Public Health. (2021) 18:9953.
doi: 10.3390/ijerph18199953

48. Quisao EZS, Tayaba RRR, Soriano GP. Knowledge, attitude, and practice towards
COVID-19 among student nurses in Manila, Philippines: a cross-sectional study.
Belitung Nurs J. (2021) 7:203-9. doi: 10.33546/bnj.1405

49. Chacén-Labrador FR, Passantino MG, Moncada-Ortega A, Avila AA, Moreno AA,
Kuffaty-Akkou NA, et al. Understanding the factors associated with COVID-19 vaccine
hesitancy in  Venezuela. nBMC Public Health. (2024) 24:1117. doi:
10.1186/5s12889-024-18598-4

50. Okan O, Messer M, Levin-Zamir D, Paakkari L, Serensen K. Health literacy as a
social vaccine in the COVID-19 pandemic. Health Promot Int. (2023) 38:daab197.

51.Kumbeni MT, Apanga PA, Yeboah EO, Lettor IBK. Knowledge and preventive
practices towards COVID-19 among pregnant women seeking antenatal services
in northern Ghana. PLoS One. (2021) 16:€0253446. doi:
10.1371/journal.pone.0253446

52. Lupu D, Tiganasu R. COVID-19 vaccination and governance in the case of low,
middle and high-income countries. BMC Public Health. (2023) 23:1073. doi:
10.1186/512889-023-15975-3

53. Ba ME, Faye A, Kane B, Diallo Al Junot A, Gaye I, et al. Factors associated with
COVID-19 vaccine hesitancy in Senegal: a mixed study. Hum Vaccin Immunother.
(2022) 18:2060020. doi: 10.1080/21645515.2022.2060020

54. Jandri¢ KM. Reasons and determinants of distrust in the COVID 19 vaccine.
Medicinski  glasnik ~ Specijalne bolnice za bolesti Stitaste Zlezde i bolesti
metabolizma'Zlatibor'. (2022) 27:90-110. doi: 10.5937/mgiszm2284090]

55. Jennings W, Stoker G, Bunting H, Valgardsson VO, Gaskell ], Devine D, et al. Lack
of trust, conspiracy beliefs, and social media use predict COVID-19 vaccine hesitancy.
Vaccine. (2021) 9:593. doi: 10.3390/vaccines9060593

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1539459
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1371/journal.pntd.0008700
https://doi.org/10.1038/s41562-017-0056
https://doi.org/10.1186/s12879-025-10864-z
https://doi.org/10.1080/02185377.2021.1979062
https://doi.org/10.1136/bmjgh-2022-010242
https://doi.org/10.4269/ajtmh.20-0812
https://doi.org/10.3390/tropicalmed8090424
https://doi.org/10.1038/s41598-023-28839-y
https://doi.org/10.3390/vaccines10060948
https://doi.org/10.3390/vaccines10091488
https://doi.org/10.3390/vaccines9020160
https://doi.org/10.3390/vaccines10081356
https://doi.org/10.1136/bmjopen-2021-057322
https://doi.org/10.2147/POR.S313991
https://doi.org/10.1007/s10654-021-00728-6
https://doi.org/10.1186/s41256-021-00202-6
https://doi.org/10.1016/j.ajic.2021.04.079
https://doi.org/10.1371/journal.pone.0250495
https://doi.org/10.3390/v13030371
https://doi.org/10.2196/34163
https://doi.org/10.3390/ijerph18199953
https://doi.org/10.33546/bnj.1405
https://doi.org/10.1186/s12889-024-18598-4
https://doi.org/10.1371/journal.pone.0253446
https://doi.org/10.1186/s12889-023-15975-3
https://doi.org/10.1080/21645515.2022.2060020
https://doi.org/10.5937/mgiszm2284090J
https://doi.org/10.3390/vaccines9060593

	A retrospective study on factors associated with COVID-19 vaccine refusal among individuals aged 15 years and above in the general population of Bamenda I sub-division, Cameroon
	1 Introduction
	2 Materials and methods
	2.1 Study design
	2.2 Study area
	2.3 Sample size determination
	2.3.1 Sampling technique
	2.3.2 Inclusion and exclusion criteria
	2.4 Data collection procedure
	2.5 Measurement of COVID-19 vaccine refusal
	2.6 Ethical considerations
	2.7 Statistical analysis

	3 Results
	3.1 Socio-demographic characteristics of the study population
	3.2 Knowledge of respondents on COVID-19
	3.3 Participants attitudes toward COVID-19 vaccine
	3.4 Participants beliefs about COVID-19 vaccine
	3.5 Prevalence of COVID-19 vaccine acceptance
	3.6 COVID-19 vaccine refusal with respect to sociodemographic factors
	3.7 COVID-19 vaccine refusal with respect to knowledge of participants
	3.8 COVID-19 vaccine refusal with respect to attitudes
	3.9 COVID-19 vaccine refusal with respect to beliefs

	4 Discussion
	5 Conclusion
	5.1 Limitations
	5.2 Future research


	References

