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Purpose: This study aims to estimate the acceptability of a future vaccine against COVID-19 
and associated factors if offered in Congolese health-care workers (HCWs), since they have the 
highest direct exposure to the disease.
Patients and Methods: We conducted an analytical cross-sectional study among 23 
Congolese referral hospitals, including three university hospitals, located in three towns 
from March through 30 April 2020. The main outcome variable was healthcare workers’ 
acceptance of a future vaccine against COVID-19. The associated factors of vaccination 
willingness were identified through a logistic regression analysis.
Results: A sample of 613 HCWs participated in the study and completed the study 
questionnaire, including 312 (50.9%) men and 301 (49.1%) women. Only 27.7% of HCWs 
said that they would accept a COVID-19 vaccine if it was available. From the logistic 
regression analysis, male healthcare workers (ORa=1.17, 95% CI: 1.15–2.60), primarily 
doctors (ORa=1.59; 95% CI:1.03–2.44) and having a positive attitude towards a COVID- 
19 vaccine (ORa=11.49; 95% CI: 5.88–22.46) were significantly associated with reporting 
willingness to be vaccinated.
Conclusion: For acceptability of vaccination against COVID-19 among others education 
among HCWs is crucial because health professionals’ attitudes about vaccines are an 
important determinant of their own vaccine uptake and their likelihood of recommending 
the vaccine to their patients.
Keywords: COVID-19 vaccine, health-care workers, HCWs, acceptability, DRC

Introduction
A massive global human disaster has been created by a recent contagious respira-
tory infectious disease caused by a novel coronavirus (SARS-CoV-2) which holds 
the same veiled RNA structure resembling SARS-CoV-1 that caused the Severe 
Acute Respiratory Syndrome (SARS) outbreak.1

Classified by the World Health Organization (WHO) as a pandemic On 
March 12, 2020. The first cases of COVID-19 were identified in Wuhan, China at 
the end of December 2019. The virus has now affected virtually every country 
across the world and the number of deaths continues to rapidly increase.2 As of 
May 3rd, 2020, over 3.5million cases and 245,258 deaths have been reported 
globally. At the time of the study, the African continent was the least affected 
with 43,909 cases and 1764 deaths, but the numbers were increasing. In the 
Democratic Republic of the Congo (DCR), located in Central Africa, cases have 
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been reported since March 8th, 2020. As of July 03, 2020, 
the DRC has had 7379 cases and 182 deaths.

Knowing that social distancing and quarantine may 
slow the spread of the virus and flatten the epidemic 
curve; it may not be sufficient to completely halt the 
spread of COVID-19, herd immunity gained by infection 
or vaccination will need to be well established within the 
population.3 The most effective way of controlling infec-
tious diseases is often vaccination, while success is chal-
lenged by individuals and groups who choose to delay or 
refuse vaccines.4

Although immunisation has successfully reduced the 
global burden of illness and death, public confidence in 
vaccines can be affected by various concerns. As such, 
vaccine hesitancy can lead to delays and refusal and some-
times contribute to disease outbreaks.5

The most serious example is the 2003–04 northern 
Nigeria boycott of polio vaccination, which led to 
a resurgence of the disease6.6–8 The fundamental breakdown 
in public trust still affects polio eradication efforts in 
Nigeria.9 But, Nigeria has officially wiped out wild polio.

Maintaining confidence in vaccination depends on the 
interaction between patients and providers.10,11 Attitude 
and utilization of vaccination by healthcare professionals 
(HCP) is a major factor that is consistently associated with 
patient acceptance and vaccination, adherence to vaccina-
tion schedules, and reduced hesitation/aversion.12 In addi-
tion, vaccinated HCPs also have a noticeable effect on 
patients’ decision to take a vaccine.

Health professionals’ intention to use and to recommend 
the vaccine to their patients depends on their knowledge and 
attitudes about vaccines. It is well reported that healthcare 
professionals who have an unfavorable attitude, aversion or 
hesitation towards vaccinations transmit these hostile attitudes 
to vaccination to patients and tend to recommend vaccination 
less frequently.13 Furthermore, vaccine hesitancy observed in 
the general population has been consistently linked to the level 
of vaccine hesitancy among HCPs.14 In addition, the quality, 
content and dissemination of educational information about 
vaccines by healthcare professionals have been shown to be 
useful in improving patient acceptance of vaccinations, redu-
cing reluctance, and guiding informed decisions about 
vaccination.15 Indeed, patients often trust and rely on health-
care professionals for information about vaccines and vaccine- 
preventable diseases, as well as the therapeutic and public 
health benefits associated with immunization12,15.

The major challenge for public health experts is the 
waning of public confidence in vaccines worldwide. Public 

confidence in vaccines worldwide is a cause for concern and 
a major challenge for public health experts.16 While there are 
a number of influencers, healthcare workers (HCWs) are an 
important group to consider. For example, nurses in South 
Africa felt that adolescents and young adults who accepted 
HPV vaccination were more likely to recommend it.17

The development of COVID-19 vaccines is a crucial 
challenge. At the time of the study, many were in “pre- 
clinical testing”,18 with a number already in Phase 1 Trials 
with promising results from animal studies. However, even 
with rapid development and experimentation, the estimated 
fastest time to develop a new vaccine will be at least 1 to 1.5 
years.19 After its clinical development, another challenge is 
the distribution and acceptance of the vaccine in general 
population. The impact of the current pandemic on the 
intention to be vaccinated against COVID-19 with an 
approved vaccine has not made it unanimously accepted 
that if it were available it would be obviously adopted. 
Therefore, the objective of this study was to evaluate the 
acceptability of a future COVID-19 vaccine and associated 
factors if offered to Congolese HCWs, since they have the 
highest direct exposure to the disease.

Methodology
Study Design, Sites and Participants
An analytical cross-sectional study was conducted in 23 
Congolese referral hospitals, including three university 
hospitals, located in three towns from 20 March through 
30 April 2020: seven in Lubumbashi (Haut-Katanga pro-
vince), nine in Mbuji-Mayi (Kasai Oriental province) and 
seven in Kamina (Haut-Lomami province). HCWs (doc-
tors, nurses, midwives, and laboratory technicians) aged 
18 years or older who accepted to participate, and working 
in referral hospitals located in above-mentioned towns 
were eligible for this study. Younger (aged less than 18 
years) HCWs and those who were absent on the day of the 
survey were excluded.

Survey Questionnaire and Data 
Collection
Data were collected with the use of a self-administered ques-
tionnaire, which was developed based on the “Exposure Risk 
Assessment in the context of COVID-19”,20 in French lan-
guage and consisted of two parts: demographics and KAPs. 
Demographic variables included age, gender, marital status, 
years of working experience and the source information 
related to COVID-19. The second part included 12 questions 
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on COVID-19 related knowledge (clinical manifestations, 
disease transmission, patient care approach), three others on 
attitudes towards COVID-19 (confidence about overcoming 
the pandemic, willingness to get COVID-19 vaccine), and the 
last three questions were related to practices towards COVID- 
19 prevention (social distancing, general preventive measures, 
consistency of PPE use); each correct answer weighing one 
point (zero points for an incorrect answer).

Using Bloom’s cut-off point of 80%,21 a participant 
who provided correct answers to 80–100% of the 12 
knowledge-related questions was considered having suffi-
cient COVID-19 knowledge. Regarding attitudes and prac-
tices, a participant with a score higher than the mean score 
was considered to have positive attitudes or comply with 
good practices. The primary variable of interest in the KSP 
module was related to the statement, “If a COVID-19 
vaccine was available, I would have it.”

Enrollment of participants took place at each service 
that provides patients’ care and medical laboratory unit of 
participating hospitals. Each participant received an anon-
ymous questionnaire sheet after getting informed on the 
objectives and activities of this study.

Ethical Approval
All the HCWs were informed about the objectives of the 
study, and they agreed and signed a consent form before 
participation. The study was approved by the ethics commit-
tee of the School of Public Health (approval letter No 
UNILU/CEM/226/2020), University of Lubumbashi, DRC.

Statistical Analysis
Data were analyzed using SPSS 23.0 software. Categorical 
data related to demographic variables are presented as 
frequencies and proportions. The associations between 
independent variables and the primary outcomes (accep-
tance and intention to receive a COVID-19 vaccine) were 
tested using t-test or Chi-square test as appropriate. 
Variables that are associated (p<0.10) in the unadjusted 
analyses were further adjusted for demographic factors (ie, 
age) using stepwise logistic regressions. The level of sig-
nificance was set to 0.05 (two-tailed).

Results
In the study, 613 HCWs participated and completed the 
questionnaire, including 312 (50.9%) men and 301 (49.1%) 
women (Table 1). Most participants were over 25 years of 
age (95.3%); the average age was 40.3 years (standard devia-
tion [SD]: 11.7). The majority of participants were allied 

health workers (72.8%). They mostly had over 10 years of 
experience (53.5%) and were married (66.6%). Almost all 
(99.3%) of the participants agreed that they heard about 
COVID-19, but only 41.9% of them had an opportunity to 
attend lectures/discussions about COVID-19. Only 27.7% of 
HCWs said that they would get vaccinated if the COVID-19 
vaccine was available.

Some variables were significantly associated with 
COVID-19 vaccine acceptance after stepwise selection 
including: older age, occupation, belief that isolation and 
treatment of people who are infected with COVID-19 are 
effective ways to reduce the spread of the virus, use the 

Table 1 Sociodemographic Characteristics of Healthcare 
Workers’ (N=613)

Variables Frequency (%)

Sex
Male 312 (50.9)

Female 301 (49.1)

Age, mean±SD 40.31±11.67

18–25 years 29 (4.7)
25–40 years 386 (63.0)

˃40 years 198 (32.3)

Marital status
Married 408 (66.6)
Unmarried & widowed. 205 (33.4)

Occupation
Doctors 167 (27.2)

Nurses & other healthcare workers 446 (72.8)

Year of experience
≤10 328 (53.5)

˃10 285 (46.5)

Residence
Lubumbashi 334 (54.5)
Kamina 102 (16.6)

Mbuji-Mayi 177 (28.9)

Heard about Novel coronavirus
Yes 609 (99.3)

No 4 (0.7)

Attended lectures/discussions about 
Covid-19

Yes 257 (41.9)

No 356 (58.1)

If a COVID-19 vaccine was available, 
I would have it

Yes 170(27.7)
No 443(72.3)
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Table 2 Univariate Association of Variables Affecting the Intention to Accept COVID-19 Vaccine Among Healthcare Workers

Acceptance and Intention to Receive COVID-19 Vaccine OR[CI 95%] P

Yes No

Sex
Male 110(35.3) 202(64.7) 2.19[1.52–3.15] 0.81
Female 60(19.9) 214(80.1)

Age
<25 years 9(31.0) 26(69.0) 0.000

25–40 years 109(25.2) 277(71.8)

˃40 years 52(26.3) 146(73.7)

Marital status
Married 120(29.4) 288(70.6) 1.25[0.85–1.83] 0.19
Unmarried & widowed 50(24.4) 155(75.6)

Occupation
Doctors 63(37.7) 104(62.3) 1.92[1.31–2.81] 0.001

Nurses & other healthcare workers 107(24.0) 339(76.0)

Year of experience
≤10 94(28.7) 234(71.3) 1.10[0.77–1.58] 0.58

˃10 76(26.7) 209(73.3)

Heard about Covid-19
Yes 169(27.8) 440(72.2) 1.15[0.09–60.84] 0.90

No 1(25.0) 3(75.0)

Attended lectures/discussions 
about Covid-19

Yes 89(34.6) 168(65.4) 1.80[1.26–2.57] 0.0001
No 81(22.8) 275(77.2)

Residence
Lubumbashi 82(24.6) 252(75.4) 0.13

Kamina 30(29.4) 72(70.6)

Mbuji-Mayi 58(32.8) 119(67.2)

Category of residence
With Covid-19 cases 82(24.6) 252(75.4) 0.71[0.50–1.00] 0.054
Without Covid-19 cases 88(31.5) 191(68.5)

Knowledge toward COVID-19
Sufficient 160(28.2) 408(71.8) 1.37[0.66–2.84] 0.39

Insufficient 10(22.2) 35(77.8)

Attitudes toward COVID-19
Positive 160(38.7) 253(61.3) 12.01[6.17–23.39] 0.000

Negative 10(5.0) 190(95.0)

Practice toward COVID-19
Good 101(30.0) 236(70.0) 1.28[0.90–1.84] 0.17
Bad 69(25.0) 207(75.0)

Sources of information (OMS 
website)

Yes 15(42.9) 20(57.1) 2.05[1.02–4.10] 0.040

No 195(26.8) 423(73.2)

(Continued)
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official OMS website, positive attitude and attended lec-
tures/discussions about Covid-19 (Table 2).

The variables that were significantly associated with 
reporting willingness after logistic regression were being 
a male healthcare workers (ORa=1.17, 95% CI: 1.15–2.60), 
being a doctor (ORa=1.59; 95% CI:1.03–2.44) and having 
a positive attitude towards COVID-19 (ORa=11.49; 95% 
CI: 5.88–22.46) (Table 3).

Discussion
In public health, vaccination is one of the most important 
advances. It is responsible for the eradication of smallpox 
and the control of infectious diseases in many parts of the 
world (eg, rubella, diphtheria, polio).22 As a result, scien-
tists have been racing to develop and test new vaccines to 
protect against SARS-CoV-2 and the speed of scientific 
discovery related to COVID19 is unprecedented.23

In this survey, only 28% of the participants said that they 
would get a vaccine against COVID-19 if and when one 
becomes available. The willingness of Congolese health-
care workers to be vaccinated against COVID-19 virus is 
very low when compared with a comparable study done in 
France which found that 77.6% (95% CI 76.2–79%) of 
participants “probably agreed” to get vaccinated against 
COVID-19.19 This low acceptance in our study may be 
explained by the harm of social networks and spread of 
misinformation. Since the first COVID-19 cases, misinfor-
mation has spread across traditional media and social 
media, called by WHO an infodemic (ie, excessive amounts 

misinformation and rumours that make it difficult identify 
reliable sources of information).24 After hearing about poor 
vaccine quality and the false information conveyed by mass 
media which has included rumors on the extermination of 
the black race through vaccination, healthcare workers may 
have developed vaccine hesitancy, which can influence their 
decisions to get vaccinated and to promote the vaccine to 
their patients.

In our study, older HCWs accepted to get vaccinated. 
This may be due to the notion that older adults and people 
with serious comorbidities are particularly vulnerable to 
worse outcomes from COVID-19 can create considerable 
fear amongst the elderly.25 Carla Felice and al. demonstrated 
that 10% of the infected people in Italy are HCWs.26 

Furthermore, 80 medical doctors and 25 nurses died from 
COVID-19 related complications in Italy. Many Italian 
HCWs were tested and many more may have been present-
ing with few symptoms, which underestimated the real 
impact of COVID-19 on this category.27 In terms of gender, 
our results were similar to other studies, and we observed 
that more men accepted to get vaccinated compared to 
women.19,28,29 This may be due to an increased risk percep-
tion of disease in men compared to women. However, peo-
ple most likely at-risk for COVID-19 infection will accept 
vaccination. Perceptions of risk are an inherent part of the 
decision-making process. Data collected from Chinese death 
rates reveal that there exists a gender gap in causality rate; 
64 per 100 men (4.7% mortality rate) compared to 36 per 
100 women (2.8% mortality rate).30,31 In a recent study, 

Table 2 (Continued). 

Acceptance and Intention to Receive COVID-19 Vaccine OR[CI 95%] P

Yes No

Isolation and treatment of people 
who are infected with COVID-19 
are effective ways to reduce the 
spread of the virus

Yes 169(28.6) 421(71.4) 8.83[1.18–66.04] 0.008

No 1(4.3) 22(95.7)

Table 3 Logistic Regression Model for Intention to Accept COVID-19 Vaccine

B E.S. Wald ORa [IC 95%] P

Sex (Male vs Female) 0.55 0.21 6.98 1.17[1.15–2.60] 0.008

Occupation (Doctors vs Nurses & other healthcare workers) 0.46 0.22 4.47 1.59[1.03–2.44] 0.035
Attitudes toward COVID-19 (Positive vs Negative 2.44 0.34 51.03 11.49[5.88–22.46] 0.000

Constante −1.11 0.42 7.10 0.008
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scientists collected plasma samples of 331 COVID-19 posi-
tive patients; they found that women’s samples had more 
antibodies which may have an impact on their immune 
response compared to the men’s samples.32

Healthcare worker recommendations play an influential 
role in their patients’ vaccination behavior. They serve as 
an important source of information for the general public 
and their consultation can also be a key factor in patients’ 
decision to be vaccinated or not. In this context and with 
the low positive response for acceptability of vaccination 
in our participants, there is a significant need for addres-
sing concerns and increasing awareness to improve 
chances for higher acceptance of a COVID-19 vaccine. 
Otherwise, there is an additional chance of mass rejection 
of COVID-19 vaccine in the general population when 
a vaccine becomes available.

Conclusion
Currently, during this COVID-19 pandemic, only approxi-
mately 28% of the HCWs interviewed said they would get 
a COVID-19 vaccine if available. In the context of 
a pandemic, vaccine hesitancy is a major barrier to imple-
menting vaccination campaigns. To maintain the benefits 
of vaccination programmes, understanding and addressing 
vaccine hesitancy will be crucial to their successful imple-
mentation. Developing tailored strategies to address con-
cerns identified in the study to decrease vaccine hesitancy 
will be the key to success.
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