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Abstract

Introduction: COVID-19 has spread worldwide, affecting all continents and impacting several sectors of society. In the DRC,
poor barriers to adherence and low vaccination coverage were some of the challenges faced during COVID-19. This study
aimed to evaluate and compare the acceptance, perceptions, and attitudes towards the existence of COVID-19 and the vaccine
between medical students and the general population.

Methods: An on-site cross-sectional survey was conducted in late 2021 among medical students and the general population of
Kinshasa. A 23-item questionnaire was administered to participants for convenience sampling. The questionnaire focused on
sociodemographic data, perceptions, and attitudes towards COVID-19 and vaccine acceptance. Mann-Whitney U and Pearson
chi-square tests were used to determine associations between different variables, and logistic regression was used to determine
the predictors of vaccine acceptance.

Results: Of the 439 respondents, 223 (50.8%) were medical students, and 181 (41.2%) were female. The median patient age
was 23 years. Overall, perceptions and attitudes were better among the medical students. The acceptance rate of the free
vaccine was 51.5%, higher among medical students (p <0.01). However, 6.8% of the population reported having received the
vaccine. Believing that the vaccine is beneficial (OR = 4.4), accepting that the vaccine is compulsory (OR = 4.0), and believing
that the existence of COVID-19 in the DRC (OR = 3.1) were the most associated with vaccine acceptance.

Conclusion: Awareness-raising actions, medical education, and access to information play crucial roles in managing health
crises. More effective strategies are a priority for strengthening community engagement and adherence to health measures.
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Introduction

The World Health Organization (WHO) declared
COVID-19 a public health problem in early 2020.
Owing to its high mortality and rapid spread, SARS-
CoV-2 affects all continents.? Unlike scientific predictions
stating that Africa would experience a worst-case
scenario during the pandemic due to limitations in
terms of resources and research, it has been considered
the continent least affected by COVID-19.2 However,
in the Democratic Republic of the Congo (DRC), a
retrospective epidemiological analysis reported that the
first two waves were more severe than the following

two.* In late 2021 and early 2022, the country
experienced the fourth wave of COVID-19, with the
emergence of a new variant and the highest rates since
the start of the pandemic.®

One of the significant challenges in managing
COVID-19 in the DRC is low adherence to preventive
measures, which is likely to complicate the COVID-19
pandemic at the community level.® The DRC is the
second-largest country in Africa, with one of the
largest populations on the continent. Our WorldInData
reported that only 6.22 doses were administered per
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100 Congolese (Figure 1).” A study reported that several
factors, mainly low education levels and unemployment,
account for this non-compliance with COVID-19
prevention measures in the DRC.2 Several strategies,
such as awareness and participation of beneficiary
communities in health policy, are crucial factors in
administering a new vaccine, especially in developing
countries, to prevent under-vaccination or non-
vaccination.®®® One of the barriers to implementing
COVID-19 strategies in sub-Saharan Africa in general,
and in the DRC in particular, was convincing people
about the existence of COVID-19 in their area. Some
Africans have reported that COVID-19 is a white
disease.’! This had a significant impact on the
management of the pandemic.

A meta-analysis of 519 international studies, including
nearly 8 million participants, reported a vaccine acceptance
rate of 67.8%.%% African populations showed varying
acceptance between 6.9% and 97.9%. The same study
reported that the main factors that favored vaccine
hesitancy were vaccine safety and adverse effects, lack
of information, and misinformation.”® In such situations
marked by information overload, medical students
sometimes provide information on health issues in the
population.** A meta-analysis reported an overall
prevalence of vaccine acceptance among health science
students of 68.8%."° To date, the highest acceptance
rate in Africa (55%) was found among medical students
in Sudan.!® In a study of a sample of 600 medical
students, only 37.3% were willing to be vaccinated.!’

In the DRC, there are numerous data points on the
population’s attitude towards the vaccine. However,
there is no available data in the literature that evaluates
the position of medical students, even less than the rest
of the population. Such data could be used in decision-
making for medical schools and other allied fields,
using a broader approach to establish public health
communication strategies. This study aimed to assess
the acceptance, perceptions, and attitudes around
COVID-19 and the vaccine among medical students
and the general population.

Materials and Methods

Study Design

The purpose of this cross-sectional study was to
evaluate and compare the acceptance, perceptions, and
attitudes towards the existence of COVID-19 and the
vaccine between two particular groups: medical

students at the Faculty of Medicine, University of
Kinshasa, and the general population. It used data
collected through an on-site survey conducted during
the fourth wave of the COVID-19 pandemic, from
December 7 to 28, 2021, to respect respecting anti-
COVID-19 barrier measures.

Study Population

This study included medical students and the general
population. Three inclusion criteria were considered:
(1) residents of Kinshasa for the past 2 years; (2) not
suffering from chronic neuropsychiatric diseases; and
(3) aged 16 years or older. People under 16 years old,
with chronic neuropsychiatric diseases, or living less
than 2 years in Kinshasa were excluded from the
study. Medical students were reached on campus and
in housing near the university, while the general
population was affected on the streets of the capital
city of Kinshasa.

Sampling Method

For this study, a convenience sampling method was
employed to select study participants. The choice of
convenience sampling technique was based on limited
financial resources, time constraints, and the unavailability
of potential participants during the stay-at-home
measures. Hence, this sampling method was employed
to ensure that the most available and willing participants
were recruited for the study.

Data Collection

A 23-item, self-administered questionnaire was
designed after a detailed review of the literature. The
guestionnaire was sent to two senior researchers for
evaluation and improvement. The questionnaire was
distributed to the general population and medical
students at the University of Kinshasa. No pilot study
was carried out beforehand to test the validity of the
questionnaire due to the short survey period and
limited access to universities and other public spaces.
However, questionnaire reliability was measured after
the survey, and Cronbach’s alpha was o = 0.72.
Participation was free and anonymous to preserve
confidentiality. Informed consent was obtained from
each participant. The name, address, or information
related to participants’ identities werenot collected.

Study Variables
The structured questionnaire consisted of 23 items
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divided into 4 sections related to (1) socio-
demographic data (gender, sex, level of education,
being a medical student or not, profession); (2)
perception of COVID-19 (existence of COVID-19 in
the world and the DRC, believing the national
pandemic coverage, knowing suffering or deceased
people from COVID-19 and COVID-19-related
personal history); (3) perceptions and attitudes towards
COVID-19 (believing that COVID-19 exists in the
world and in DRC, following and believing the
national COVID-19 coverage, advising people to get
vaccinated, believing that COVID-19 vaccine is
beneficial for people, believing that COVID-19
vaccine is intended to affect health, thinking that
COVID-19 vaccine should be mandatory, and
requesting more information about the vaccine); and
(4) vaccine acceptance (getting vaccinated, advising
about getting vaccinated, beliefs about the vaccine,
alternative treatment, suggestion on the delivery).

Statistical Analysis

The collected data were entered, stored in an
encrypted Excel file, and imported into statistical
software. These data were accessible only to the
researchers who participated in this study. The data
were imported and analyzed in R (R version 4.2.2).
Incomplete questionnaires were excluded from the
sample and, therefore, from the analysis. Age was the
only numerical variable and was presented as median
and range because it did not follow a Gaussian
distribution according to the Kolmogorov-Smirnov test.
Categorical variables were presented as frequencies
and percentages. The participants were categorized into
two groups: medical students and the general
population. The Mann-Whitney U test was used to

Table 1. Sociodemographic Characteristics of the Study Population

establish associations between numeric and categorical
variables. Pearson's chi-squared test was used to
determine the associations between the two categorical
variables. Multivariate logistic regression analysis was
used to determine predictors of vaccine acceptance in
the study population. A p-value less than 0.05 was
considered the significance level for all analyses.

Compliance with Ethical Standards

The study protocol was approved by the DRC
National Ethics Committee (N°ESP/CE/41C/2022).
Before the interview commenced, study participants
provided oral informed consent. The respondents were
informed by the research team about the nature of the
study, its objectives, the risks and benefits incurred, the
freedom to participate without prejudice, confidentiality,
and the contact details of the person in charge of the
study for further information if necessary. Confidentiality
was respected by anonymizing the dataset. The ethical
principles for the involvement of human research
subjects are outlined in the Nuremberg Code and the
Declaration of Helsinki.

Results

A total of 439 individuals participated in this study
(response rate: 87.8%), of which 216 (49.2%) were
from the general population and 223 (50.8%) were
medical students. The median age was 23 years (IQR:
17-28), and most participants were between 18-27 years
old. The male sex was slightly predominant, with a sex
ratio of 1.4. The majority of participants had attended
college (80.9%). A significant difference was found
between the general population and medical students in
terms of age, sex, and educational level. Table 1 shows
the participants’sociodemographic characteristics.

Variables Total, N (%) Medicalstudents General population p
439 223 (50.8%) 216 (49.2%)

Age (years) <0.001*

Median (IQR) 23 (15-75) 23 (17-30) 24 (15-75)

Gender 0.002*

Male 258 (58.8%) 147 (57.0%) 111 (43.0%)

Women 181 (41.2%) 76 (42.0%) 105 (58.0%)

Educationallevel <0.001*

None 4 (0.9%) 0 4 (100%)

Primary 6 (1.3%) 0 6 (100%)

Secondary 60 (13.7%) 0 60 (100%)

University 355 (80.9%) 233 (62.8%) 132 (37.2%)

Informal education 14 (3.2%) 0 14 (100%)

Attitudes and Perceptions
Most participants were aware of SARS-CoV-2 in the

world (88.8%, n = 390) and in the DRC (74.9%, n =
321). Between the two populations, medical students
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were found to be significantly more aware of the
presence of SARS-CoV-2 in the world (93.3%, n = 208
vs. 84.3%, n = 182; p = 0.003) and in the DRC (85.7%,
n =191 vs. 63.9%, n = 138%; p<0.001). Approximately
half of the study population followed the national
coverage of COVID-19 (52.6%). Similarly, almost half
believed the national coverage of COVID-19 to be
truly accurate (50.8%). However, only 33.0% followed
and felt this at the same time. No significant difference
was found between the two groups in terms of
following and believing COVID-19 coverage. 52,6%
of the study population would advise their relatives
against vaccination. 27.3% of the study population
thought everyone should be compulsorily vaccinated
against SARS-CoV-2. 88.6% of the study population

demanded that more information be provided to the
community during the pandemic. Despite the availability
of the vaccine and a standard treatment for COVID-19,
nearly half of the population was willing to use
alternative treatments to prevent or treat COVID-19 or
its symptoms (38.1% for medical students versus
52.8% for the general population, p = 0.002). Table 2
shows the details of the study population's attitudes and
perceptions regarding COVID-19 and the vaccine.
Table 3 presents the data on perceptions and attitudes.
Only 3% of the study population believed everyone
should be compulsorily vaccinated against SARS-
CoV-2. Nearly 90% of the population demanded that
more information be provided to the community during
the pandemic (88.6%).

Table 2. Attitudes and Perceptions of the Study Population on COVID-19 and the Vaccine

Total Medicalstudents  General population p
439 223 (50.8%) 216 (49.2%)
Participants whobelieved in the presence of COVID-19 390 (88.8%) 208 (53.3%) 182 (46.7%) 0.003*
in the world
Participants whobelieved in the presence of COVID-19 329 (74.9%) 191 (58.1%) 138 (41.9%) <0.001*
in the DRC
Participants whowereinterested in and followed national 231 (52.6%) 120 (51.9%) 111 (48.1%) 0.611
coverage of COVID-19
Participants whobelieved in national COVID-19 coverage 223 (50.6%) 117 (52.5%) 106 (47.5%) 0.477
Participants whowouldadvisetheir relatives to receive the 231 (52.6%) 132 (59.2%) 99 (45.8%) 0.005*
vaccine
Participants whobelievedthat the COVID-19 vaccine 298 (67.9%) 167 (74.9%) 131 (60.6%) 0.001*
isbeneficial for the protection of the population
Participants whobelievedthat the COVID-19 vaccine 160 (36.5%) 60 (26.9%) 100 (46.3%) <0.001*
wasintended to affect health or kill people, Africans
Participants whothought the COVID-19 vaccine 120 (27.3%) 64 (28.7%) 56 (25.9%) 0.515
shouldbemandatory
Participants whorequested more information about the vaccine 389 (88.6%) 205 (91.9%) 184 (85.2%) 0.026*
Table 3. Data about the Personalhistory of COVID-19
Variables Total, N (%)  Medicalstudents  General population p
439 223 (50.8%) 216 (49.2%)
Participants whohad met or known at least one o o o N
personwhohadcaught COVID 231 (52.6%) 133 (59.6%) 98 (45.4%) 0.003
Participants whohadknown at least one o o "
personwhohaddied of COVID 178 (40.6%) 108 (48.4%) 70 (32.4) <0.001
za”.'c'pa”ts whoshowedsymptoms of COVID-19 31574 600y 180 (80.7%) 135 (62.5%) <0.001*
uring the pandemic
Participants whohad been tested for COVID-19 89 (20.3%) 46 (20.6%) 43 (19.9%) 0.851

COVID-19-related Personal History

More than half of the study population (52.6%)
reported having known or met at least one person who
suffered from COVID-19. Unlike medical students,
more than half of the general population (40.4%, n = 90
vs. 54.6%, n = 118; p = 0.003) reported that they had
never known someone suffering from COVID-19.
Approximately 32% of the general population, compared
to 48.4% of medical students, have witnessed the death

of at least one person from COVID-19. During the
COVID-19 pandemic, health authorities disseminated
messages on protective measures and signs of the
disease to allow the population to assess the need to be
tested. In total, 71.6% of the study population reported
having experienced one or more symptoms of COVID-
19 (fever, cough, physical fatigue, etc.) during the pandemic.
However, only 27.3% went to be tested at the COVID-19
treatment center. Table 3 shows the detailed personal
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history of the participants regarding COVID-19.

Vaccination Acceptance and Coverage

The acceptance rate of the vaccine, if free, approved,
and effective, was 51.5%, and vaccine hesitancy was
48.5% in the study population. Medical students
showed significantly higher acceptance than the
general population (p = 0.005). A free vaccine increased
the acceptance rate by 95% (51.5% free vs. 26.4%
paid vaccine). Only 6.8% of the study population had
received this vaccine (Table 4).

Predictors of COVID-19 Vaccine Acceptance
Multivariate logistic regression was used to

Table 4. Vaccine Acceptance and Coverage

determine the link between vaccine acceptance and
different factors related to sociodemographic data,
perceptions, and attitudes towards COVID-19 the
various factors. Factors favoring acceptance of the
COVID-19 vaccine, if proven safe, effective, and free,
were described using multivariate logistic regression
analysis. Factors strongly related to vaccine acceptance
included believing the vaccine is beneficial (OR =
4.406; 95%CIl: 2.845-6.824, p<0.001), accepting that
the vaccine is compulsory (OR = 4.037; 95%CI:
2.525-6.452, p<0.001), and believing the existence of
COVID-19 in the DRC (OR = 3.133; 95%CI: 1.978-
4,962, p<0.001). The details of the predictors of
vaccine acceptance are presented in Table 5.

Variables Total, N (%) Medicalstudents General population p
439 223 216

Participants whoaccept the free vaccine if 226 (51.5%) 127 (57%) 99 (45.8%) 0.005*

provensafe and effective

Faviiclpauis elsneegt e peyling vacelie 1 452 ne g 65 (29.1%) 51 (23.6%) 0.188

itisproven, safe, and effective

Participants whoreceived the vaccine 30 (6.8%) 11 (4.9%) 19 (8.8%) 0.109
Table 5. Predictors of COVID-19 Vaccine Acceptance

Predictionfactors OR (95% CI) P

Sex

Female 1 <0.001

Male 1.995 (1.356-2.933)

Being a medicalstudent

No 1 0.020

Yes 1.563(1.073-2.279)

Believing in the existence of COVID-19 in the DRC
No

Yes

Gettingtestedafternoticingsymptoms of COVID-19

1 <0.001
3.133(1.978-4.962)

No 1 0.016
Yes 1.797 (1.114-2.899)
Believingthat the vaccine isbeneficial
No 1 <0.001
Yes 4.406 (2.845-6.824)
Believingthat the vaccine isharmful
No 1 <0.001
Yes .202 (.132-.309)
Acceptthat the vaccine iscompulsory
No 1 <0.001
Yes 4.037 (2.525-6.452)
Wanting to use an alternative treatment
No 1 <0.001
Yes .343 (.232-.506)

Discussion multifaceted manner, specifically for the DRC and sub-

This study demonstrates the gaps in the acceptance,
perception, and awareness of COVID-19 and vaccination
among medical students and the general public.
Furthermore, the study's worth is determined by its
contribution to the context of a deficient body of
literature. It also discusses the data provided in a

Saharan Africa.

Our findings showed vaccine acceptance in about
half of the population. Additionally, medical students
showed significantly higher acceptance of the vaccine
than the general population. VVaccination coverage was
low. Overall, the acceptance rate was lower than that
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reported in most previous studies on medical students
and the general population. In the literature, the
acceptance rate among medical students ranged from
22.4 t0 95.6%.152 In the general population, Alemayehu
et al. found an estimated vaccine acceptance of 60.2%
in a meta-analysis that included East African countries.?
A Senegalese study showed higher acceptance than the
study’s findings (87.1%).2* The rationale for these
findings on vaccine acceptance may be based on
several factors. Being young, the low risk of contracting
COVID-19 as perceived by the population, the lack of
information or confidence in the information provided
by the government, and low socioeconomic status were
determined the most common predictors of vaccine
hesitancy in the world.®® The participants' socio-
demographic profile and the country's political-economic
situation played a significant role in their perception of
the disease and the vaccine during the pandemic.
Information provided on social networks and social
influence is thought to have remarkably influenced
vaccine hesitancy in the general population and medical
students. 182

Vaccination coverage was considerably low among

_ '\,,I

DRC

Nodata O

both the medical students and the general population,
and no statistical difference was found between the two
groups. This coverage was close to that of Our World
In Data and one of the lowest in the world (Figure 1).
Limited access to information and unawareness of
vaccine efficacy and safety have played negative roles
in vaccine acceptance.®® The lack of a sufficient workforce,
logistics, and limited financial resources resulting in
significant limitations to full vaccine manufacturing
are some of the major challenges faced by African
countries.?’ Moreover, the vaccines provided by the
DRC government during this study were primarily
intended for healthcare workers, people aged over 55
years, and people with comorbidities.?® In contrast, the
participants in this study were primarily young, healthy,
and non-caregivers, which accounts for the low
vaccination coverage reported. Information overload
reporting on the harmfulness of vaccines provided for
developing countries was at the origin of anxiety
concerning the state of health from visiting health-
related information online, cyberchondria, associated
with the perceived risk of the vaccine in the general
population, a factor preventing vaccination coverage.?*3°

..

Figure 1. COVID-19 Vaccination Coverage in the DRC. DRC is one of the countries withlowest doses administered in the world
(left), and has a vaccine coverageestimated at around 6% (right). (Coronavirus vaccinations in DRC, OurWorldInData.org/coronavirus,
CC BY 4.0, Accessed on January 4, 2023. Reprintedwith permission from Our World In Data).

African populations have the particularity of adhering
to traditional beliefs and religions. We found that, in
the general population, few participants were
convinced of the presence of COVID-19 in the DRC.
Approximately half of the study population did not
show interest in or follow the national coverage of the
pandemic in the country. Although data on the
population's interest in national coverage is lacking for

most countries, this disinterest is likely to be linked to
the low adherence of the population to information
from government and health experts at the expense of
misleading information from traditions, religions, and
fake news on mass media, making them believe that
COVID-19 is a divine punishment to the earth for their
sins.®! Traditional caregivers and religious leaders, who
were hardly involved in COVID-19 management, took
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advantage of this critical period to attract the
population and ensure their health and well-being
during the pandemic. In addition to the non-fatal clinical
manifestations similar to influenza, cyberchondria developed
among most people and was likely to be a barrier to
community engagement and the uptake of screening in
the case of symptoms and self-perception as a person
potentially affected by COVID-19.*° Several African
countries have recorded significant morbidity and mortality
rates. However, the DRC was among the countries
least affected by the COVID-19 pandemic. Knowing
someone who has died from the disease is important
for people to become aware of the problem and improve
community engagement in the COVID-19 pandemic.
More than half of the participants in the study (52.6%)
have known at least one person who suffered from
COVID-19, and only 40.6% have known at least one
person who died from the disease during the pandemic.

Multivariate logistic regression was used to
determine the link between vaccine acceptance and
different factors related to sociodemographic data,
perceptions, and attitudes towards COVID-19. Among
the predictors of COVID-19 vaccine acceptance, accepting
that the vaccine is mandatory was strongly associated
with vaccine acceptance, despite the lack of evidence
of vaccine safety and efficacy.®*3* The belief that the
vaccine is not harmful and the existence of coronavirus
in the DRC were considered the determining factors
for vaccine acceptance. Literature has shown that
vaccine acceptance was low in populations —that
doubted the efficacy and safety of the vaccine.®
Medical students also showed a positive perception of
the vaccine, supporting the idea that COVID-19 exists
and that the vaccine should be mandatory for everyone.

Limitations

Our study had several limitations. First, it recruited a
small number of medical students and the general
population through convenience sampling. The convenience
sampling technique was chosen based on limited
resources, time constraints, and the unavailability of
potential participants due to limited access to public
spaces during the pandemic. Consequently, the sample
could not be representative, and it would be difficult to
extrapolate the results to the entire population. Second,
statistical validation of the questionnaire was not
performed, given that no pilot study was conducted on
a subgroup of the target population due to the pandemic

and the short period of the survey. Compared with the
general population, all medical students had higher
levels of education. This could account for the fact that
medical students have a significantly higher level of
education than the general population, which would
constitute a selection bias. Finally, memory and social
desirability biases could also have influenced
participants' self-reports. A qualitative study on a larger
sample to examine the economic, social, cultural, and
emotional aspects of the perception of the pandemic by
the population through random or stratified sampling
could provide richer and nuanced information to better
address the factors linked to vaccine hesitancy.

Conclusion

Owing to the COVID-19 pandemic's profound
effects, multidisciplinary efforts continue to be a top
priority. The DRC is a context that is rarely addressed
by mainstream research; thus, this study researched
several facets of the actual issue, throwing light on
significant results and contributing to the existing body
of knowledge. It provides practical, targeted, and
comparative insights into how medical students and the
general public view COVID-19 and its vaccine and
how they accept it. Although medical students showed
better attitudes and perceptions than the general
population about COVID-19 and the vaccine, this study
highlighted that vaccine acceptance in both groups was
low, which is not only a community problem in
managing the COVID-19 pandemic but also a flaw in
medical education. Improving access to education and
information is crucial to vaccine acceptance. The effective
involvement of religious and traditional leaders as key
opinion leaders to minimize infodemic effects during
such crises is a vital aspect of communication. A
gualitative or mixed-method study with a larger sample
size, considering the personal views of both medical
students and the general population about COVID-19
and the vaccine, could appropriately provide more
accurate information for specific policies and strategies
to overcome vaccine hesitancy.
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