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Introduction: The development of COVID-19 vaccines has brought considerable hope for the control of the
pandemic. With a view to promoting good vaccine coverage, this study aimed to measure vaccine inten-
tion against COVID-19 and to understand the factors that promote it.
Method: In April 2021, we conducted a cross-sectional and analytical study at the national level through
a telephone survey of Beninese aged 18 years or older. We used a marginal quota sampling method
(n = 865) according to age, gender, and department. We constructed the questionnaire using a theoretical
framework of health intention. We determined the factors associated with intention to vaccinate against
COVID-19 in Benin using a multinomial logistic regression at the 5 % significance level.
Results: The intention to vaccinate was 64.7 %; 10.9 % of the population were hesitant, and 24.4 % did not
want to vaccinate. Thinking that it was important to get vaccinated (AOR = 0.274; CI = 0.118–0.638) or
that getting vaccinated will help protect loved ones from the virus (AOR = 0.399; CI = 0.205–0.775)
increased the intention to vaccinate. Having a high level of education (AOR = 1.988; CI = 1.134–3.484),
thinking that the vaccine could put one’s health at risk (AOR = 2.259; CI = 1.114–4.578), and hearing
something negative about the vaccine (AOR = 1.765; CI = 1.059–2.941) reduced intention to vaccinate.
In addition, believing that the creators of the vaccine had ensured its safety (AOR = 0.209; CI = 0.101–
0.430), and believing that it was unlikely to be infected after vaccination (AOR = 0.359; CI = 0.183–
0.703) decreased hesitancy in favour of the intention to vaccinate.
Conclusion: In April 2021, vaccine intention was high, but maintaining this high rate requires building
confidence in the vaccine and combating misinformation about the vaccine.
� 2022 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

In response to the coronavirus pandemic, countries developed
and implemented measures to ensure better case management
and to attempt to control the spread of the virus (hand washing,
social distancing, curfew, etc.) [1]. Despite these measures, the
mortality and morbidity linked to the disease as well as the collat-
eral effects remain considerable. Indeed, more than 1.4 million
deaths were already recorded in 220 countries around the world
in November 2020, one year after the appearance of the 1st cases
[2]. By December 2021, there were more than 4.7 million deaths
due to COVID-19 recorded [3]. These facts justify the need, among
the multiple prevention tools available, to rapidly develop an effec-
tive vaccine and to ensure its rapid deployment in all countries [4].
Research has shown that herd immunity can be achieved if a the-
oretical threshold of 66 % of the population is immune, either nat-
urally or by vaccination [5,6]. Significant funding has been put in
place to support rapid vaccine development [7]. The first vaccina-
tion campaigns began one year after the onset of the pandemic
(December 2020). By December 2021, 21 vaccines against
COVID-19 were on the market [8]. The COVID-19 Vaccines Global
Access (COVAX) scheme was established to promote equity in vac-
cine distribution. The goal of COVAX was to achieve 20 % immu-
nization coverage by the end of 2021 by promoting the
distribution of 2 billion doses worldwide [9]. This initiative has
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been disrupted by difficulties in the supply of delivered doses.
These difficulties are due to the late delivery of less than promised
by donors and manufacturers [9]. As of December 2021, only 907
million of the planned 2 billion doses of vaccine had been dis-
tributed worldwide [10]. Also in the beneficiary countries, there
is a fragility of the health systems, logistical challenges that do
not facilitate the transport and proper storage of vaccines, the lack
of qualified health personnel, and the slowmobilization of the pop-
ulation [11,12]. In addition to these problems, vaccine hesitancy is
a factor that hinders vaccination.

After the launch of the vaccine, some hesitation was noted in
the US, Europe, and Asia [13–15]. In Africa, the intention to vacci-
nate (defined as being absolutely certain or very likely to be vacci-
nated [16]) could be dampened by rumours about the efficacy and
dangers of vaccines [17,18]. As early as December 2020, rumours of
adverse events such as Bell’s palsy, allergic reactions, and an ele-
vated risk of HIV infection were noted largely on online social
media [19]. Several research studies have sought to identify factors
that inhibit the acceptance of vaccines against diseases that existed
prior to COVID-19 in Africa. These results highlighted the high bur-
den of post-vaccination adverse effects, parental religious beliefs,
and dysfunctional immunization services [20,21]. In the case of
COVID-19, little research has been done on the underlying factors
associated with vaccine intention in Africa. According to the results
of a recent study conducted in 42 countries, 12 of which were in
Africa, the most common reasons influencing the decision to vacci-
nate were uncertainty and mistrust of the vaccine, side effects, and
vaccine safety [22]. In Cameroon during the first 30 days of COVID-
19 vaccination, the most common side effects reported with Sino-
pharm and Covishield vaccines were headache, fever and myalgia
(muscle pain) [23]. In Ethiopia and Egypt, injection site pain, head-
ache, fatigue, fever, joint and muscle pain and chills were experi-
enced by more than 40 % of people after receiving the Oxford
AstraZeneca vaccine [24,25].

On March 29th, 2021, the government of Benin launched the
COVID-19 vaccination campaign with Astra Zeneca vaccine [26].
In order to carry out a more successful and objective campaign, it
was necessary to understand the factors that would encourage
the population’s support for this initiative. Studies have shown
that the intention to be vaccinated is a crucial element that leads
to the vaccination of individuals [27]. It was, therefore, urgent to
measure the intention to vaccinate in Benin to understand the fac-
tors that contributed to the intention to vaccinate of the Beninese
in order to better fight against the pandemic. Thus, the objective of
this study was to identify the determinants of the Beninese popu-
lation’s intention to vaccinate with the COVID-19 vaccine.
Material and method

Benin demographics and health system

Benin is a country in West Africa with an area of 114,763 km2.
Benin has 12 departments and 77 communes. In 2018 its popula-
tion was estimated at 11,496,140, of which 50.9 % of are women.
44.6 % of the population lives in urban areas. The dominant reli-
gions are Catholicism (25.5 %) and Islam (27.7 %) [28]. Benin
remains a low-income country with a GDP per capita of US
$1,428.4 according to World Bank estimates for 2021[29]. Benin
has two types of climate: in the south, an equatorial climate with
high humidity. Alternating dry and rainy seasons. In the centre
and north, a tropical climate. The harmattan, a hot and dry wind
from the Sahara, blows over the entire country during the dry sea-
son. Benin has a three-tiered pyramid-shaped health system based
on territorial division: the central or national level, the intermedi-
ate or departmental level and the peripheral level. In the public
2

sector, health care is provided by the Hubert Koutougou Maga
National University Hospital Centre (CNHU-HKM), University
Hospitals, Departmental Hospitals, District Hospitals, hospitals,
health centres, and infirmaries. In the private sector, there are clin-
ics, polyclinics, community medical centres, dispensaries, medical
offices, specialised hospitals, humanitarian centres and religious
centres. Benin has 561 doctors, or 21,137 inhabitants per doctor,
and an estimated health coverage rate of 96.0 % in 2019 [30].
According to the WHO, the health coverage index is 45 and the
health service utilisation rate is 30 % in 2020 [31].

COVID-19 vaccines available in Africa and Benin

Janssen, Pfizer-BioNTech, Oxford AstraZeneca, Sinopharm
BBIBP, Sinovac and Moderna are the COVID-19 vaccines most
received by African countries. In Benin, more than half of the doses
received are Janssen vaccine (Table 1).

Type and period of study

We conducted a cross-sectional, descriptive, and analytical
study through a nationwide telephone survey. The survey was con-
ducted from March 30, 2021 to May 15, 2021. Only AstraZeneca
vaccine was available in this period in Benin.

Study population

The study population consisted of Beninese aged at least
18 years, with a mobile phone, and able to answer a phone call.
Individuals whose telephone numbers were unavailable and those
who did not give oral informed consent were excluded.

Sampling

We performed marginal quota sampling on 865 individuals. In
an emergency situation such as that of COVID-19, the marginal
quota sampling method is considered relevant when the sample
size is less than 3000 [32]. The variables used to define the quotas
were age, gender, and department of origin. Quotas for each sub-
group are proportional to the distribution of the population
according to the latest 2013 General Census of Population and
Housing [28]. Telephone numbers were randomly generated,
which allowed for a balanced survey [33]. Of the 1000 people ini-
tially planned, 865 people were able to complete the
questionnaire.

Data collection

We administered a digitized tablet-based questionnaire to the
participants via Open Data Kit. A second Zoiper application
installed on the tablets allowed the interviewer to receive the calls.
The Zoiper application was networked with a computer complex
consisting of a server, a gateway, and telephone call management
software. This software made it possible to contact randomly gen-
erated numbers that were tested by a computer program before-
hand to verify that the number was assigned to an individual
and was active. After validation of the numbers, the list obtained
was imputed into another computer program which automatically
triggered the calls [34]. When a call was picked up, the respondent
was put in touch with one of the interviewers to have the question-
naire administered. An audio greeting was placed between the
time the call was picked up and the call was redirected to the inter-
viewer’s tablet. The system allowed up to four interviews to be
conducted simultaneously between interviewers and respondents.
Interviewers were trained and monitored by trained supervisors.



Table 1
Information on COVID-19 vaccines received by Benin.

name Research name Manufacturer/developer Type Percentage of doses received
(Total = 6,541,590 doses)

Janssen (Johnson &
Johnson)

JNJ-78436735
(Ad26.COV2.S)

Janssen Pharmaceutical Companies Non-replicable viral vector 55 %

Sinovac – Chinese company Sinovac Biotech. Inactivated 19 %
Pfizer-BioNTech BNT162b2 BioNTech, Fosun Pharma, Pfizer mRNA 11 %
Moderna mRNA-1273 American company Moderna,

the United States National Institute of Allergy
and Infectious Diseases, and the Biomedical
Advanced Research and Development Authority

mRNA 8 %

Oxford AstraZeneca AZD1222 (ChAdOx1) AstraZeneca, University of Oxford Non-replicable viral vector 5 %
Others – – – 2 %
Source:(WHO, 2022)1 and DRUGBANK Online2

1 WHO, 2022 Africa COVID-19 Vaccination dashboard https://app.powerbi.com/view?r=eyJrIjoiOTI0ZDlhZWEtMjUxMC00ZDhhLWFjOTYtYjZlMGYzOWI4NGIwIiwidCI6I-
mY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9(accessed November 01, 2022).

2 DRUGBANK Online: https://go.drugbank.com/.
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Ethical considerations

The study was authorized by the Local Ethics Committee for
Biomedical Research of the University of Parakou in Benin under
the number: 0308/CLERB-UP/P/SP/R/SA. The questionnaire was
administered to each participant after oral informed consent.

Theoretical models

To identify factors that may influence vaccine intention, the
questionnaire (Supplementary material 1) was based on two theo-
retical models of intention regarding health behaviours. On the one
hand, the theory of planned behaviour (TPB) postulates that atti-
tudes, subjective norms, and perceived behavioural control are
the determinants of an individual’s actual health behaviour [35].
On the other hand, the Health Belief Model (HBM) argues that
health behaviour is based on perceived susceptibility to a particu-
lar health problem, perceived severity of disease, belief in the effi-
cacy of the new behaviour, cues to action, perceived benefits of
preventive action, perceived barriers to action (perceived risks,
perceived difficulties, etc) [36]. Some studies have used one of
these frameworks to understand people’s intentions to vaccinate
against influenza [37] or HPV [38]. In COVID-19, the TCP or HBM
were also used to understand vaccination intention [39,40]. A
few studies combined the two methods in understanding vaccine
intention on COVID-19 [41]. We collected data on themes from
the different theoretical models, and also data on socio-
demographic characteristics, health profile of participants, knowl-
edge about COVID-19, confidence, and emotions about the epi-
demic. Indeed, research had shown that negative emotional
reactions to vaccination events are an important factor in the deci-
sion to vaccinate [42]. Fear may be a more direct predictor of vac-
cine intention than perceived susceptibility [43]. Also, trust in the
government or in the vaccine is a factor strongly associated with
intention to vaccinate.[44,45]. Knowledge is also an important ele-
ment influencing decision making[46].

Dependent variable

To measure intention to vaccinate, we asked the following
question: ‘‘I intend to be vaccinated against COVID-1900. The possi-
ble answers were proposed according to a 5-point Likert scale
(”Strongly agree = 500 to ‘‘Strongly disagree = 100; they also had
the option to choose ”Don’t know‘‘. For the analyses, we recoded
the answers given by the respondents into 3 categories: ”1 = Ye
s‘‘ for those who had chosen ”Strongly agree‘‘ or ”Agree‘‘; ”2 = Hes
itate‘‘ for those who had chosen ”Neither disagree nor agree‘‘ or
3

”Don’t know‘‘ and ”3 = No‘‘ for those who had chosen ”Disagree‘‘
or ”Strongly disagree‘‘. Intention to vaccinate is the dependent
variable.

The independent variables

Factors measured from theoretical models
We asked a series of questions to assess attitude towards the

vaccine, subjective norms, behavioural control, perception of the
severity of the disease, perceived efficacy of vaccination, incentive
to act, perceived benefits, perceived risks, and availability of
vaccination-related information. All the items in these themes
were formulated through simple questions to the respondents.
They could give their opinion using a 5-point Likert scale as defined
above. We gave users the possibility of choosing ‘‘Don’t know”. The
variables were recoded in two categories: ‘‘Yes = 100 corresponding
to the choices ”completely agree; or agree‘‘ and ”No = 000 corre-
sponding to the others.

Socio-demographic characteristics and health profile
We collected information on the age, gender, department, level

of education, marital status and people’s opinion of their financial
situation. This last variable has 4 modalities and has been recoded
into two: ‘‘0 = Poor or very poor” which corresponds to the choice
‘‘You are very poor” or ‘‘You are poor” and ‘‘1 = Modest or rich”
which corresponds to the choice ‘‘Your income is sufficient” or
‘‘You are very comfortable”. We recoded the level of education
variable into two modalities ‘‘0 = Less educated” which corre-
sponds to the choice ‘‘No education” or ‘‘primary” and ‘‘1 = More
educated” which corresponds to the choice ‘‘secondary school” or
‘‘higher education”. We also constructed a composite variable rep-
resenting a proxy for the respondent’s standard of living. To do
this, we calculated an overall score for each individual, taking into
account household equipment (fridge, television, radio) and access
to basic services such as water and electricity. An individual who
had one of the above-mentioned assets had one point. If he or
she had two, he or she had two points, and so on. This assumes that
the score varied from 0 to 5. The composite variable is called the
overall socio-economic well-being score. After assigning the
scores, we recoded the variable into two categories (0 to 3 = 0
‘‘Low”, 4 to 5 = 1 ‘‘High”). We also asked respondents whether or
not they had any chronic illnesses and whether they had ever
received any vaccinations as an adult.

Knowledge of COVID-19
Wemeasured the knowledge of the respondents about the signs

and modes of transmission of COVID-19. Respondents were asked

https://app.powerbi.com/view?r=eyJrIjoiOTI0ZDlhZWEtMjUxMC00ZDhhLWFjOTYtYjZlMGYzOWI4NGIwIiwidCI6ImY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9
https://app.powerbi.com/view?r=eyJrIjoiOTI0ZDlhZWEtMjUxMC00ZDhhLWFjOTYtYjZlMGYzOWI4NGIwIiwidCI6ImY2MTBjMGI3LWJkMjQtNGIzOS04MTBiLTNkYzI4MGFmYjU5MCIsImMiOjh9
https://go.drugbank.com/
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to list the three main signs they were familiar with. With the
answers given, we created a variable that takes the response ‘‘yes”
if the respondent knew the three main signs as defined by the
World Health Organization [47]. The same procedure was carried
out at the level of the survey. The same procedure was used for
the modes of transmission.
Confidence around immunization
Confidence in vaccination was comprised of three variables that

measured confidence in the government to fight the pandemic,
confidence in health care providers, and confidence in the vaccine
itself. The first variable was measured on a scale of 0–10 and then
recoded into two categories ‘‘6-10 = More confident” and ‘‘0-
5 = Less confident”. The other variables were measured on the
same Likert scale as above. They were recoded using the same pro-
cedure as in the theoretical model.
Emotions
In our study, negative emotions included fear, anxiety, and

worry. The positive emotions were related to hope, optimism,
enthusiasm, and self-confidence in the face of the epidemic. The
emotion variables were measured on a Likert scale and then
recoded into two categories: ‘‘Yes = 100 which corresponds to the
choice ”strongly agree; or agree‘‘ and ”No = 000 which corresponds
to the other choices made. The level of concern was measured on
a scale of 0 to 10 and recoded into two categories: ‘‘6-10 = More
concerned” and ‘‘0-5 = Less concerned.
Analysis

We performed a description of the population according to the
socio-demographic characteristics on some variables of interest,
and calculated frequencies. We performed chi-square tests of inde-
pendence between vaccine intention and all other explanatory
variables. The variables that had a p-value lower than 0.25 in the
bivariate analysis with vaccine intention were retained to estimate
an initial multinomial logistic regression model according to the
recommendations of Hosmer LemerShow [48]. We used a top-
down stepwise selection method that retained variables with p-
values<0.10 to create a final model. The final model produced
adjusted odds ratios (AOR) and 95 % confidence intervals (CI). To
reduce the effects of multicollinearity, we excluded some variables
from the initial model by analysing variance inflation factors (VIF).
A VIF greater than 2.5 was indicative of multicollinearity [49]. We
excluded some variables with the highest VIF in order to have a VIF
lower than 2.5 for all variables retained for the initial model. We
tested the goodness of fit of the model for multinomial logistic
regression models [50]. All analyses were performed with STATA
17 software.
Results

Characteristics of the study population and health profile

Of the 865 opinions received, the majority of respondents were
under 25 years of age (57.6 %) with a predominance of men (59.2 %)
and 63.1 % had either secondary school or higher education. People
in unions (57.4 %) and single people (40.3 %) were the most repre-
sented. only 2.3 % of the population was divorced or widowed.
More than 8 out of 10 people (85.8 %) have a low socio-economic
level and 96.1 % of respondents said they did not have a chronic
disease. Slightly more than half of the population had received
any kind of vaccine as an adult (50.9 %) (Table 2).
4

Presentation of some variables of interest

Vaccination intention was 64.7 %. It was higher in the central
regions (Zou and Collines) and in almost all the northern regions,
but in almost all the southern regions (Atlantique, Littoral,
Ouémé, Mono), the intention to vaccinate was below the average
64.7 % (see Fig. 1). The results also show that 74.5 % of the popula-
tion trusted the government to fight the pandemic. Only 3.8 % were
aware of the main signs of the pandemic and 0.7 % knew the main
modes of transmission. Six out of 10 people (59.9 %) said they
would trust the vaccine if it was available (Table 2).
Determinants of vaccine intention

The results of the bivariate analysis showed that there was no
significant association at the 5 % level between marital status,
age, chronic disease, having received a vaccine in adulthood, hav-
ing tested positive, or knowledge of another person who tested
positive. Vaccination intention was also not associated with being
optimistic or confident about the COVID-19 epidemic. There was
also no association between knowledge of the three main symp-
toms or knowledge of the main modes of transmission and vaccine
intention. Also at the behavioural control level, there was no signif-
icant association between vaccine intention and the variable ‘‘it is
up to me to decide whether I want to get a coronavirus vaccine”
(Supplementary material 2).

The results of the multivariate analysis showed that vaccination
intentions were higher among respondents who thought it was
important to be vaccinated (AOR = 0.274; CI = 0.118–0.638). They
were also less likely to be hesitant about vaccination than to have a
positive opinion (AOR = 0.230; CI = 0.090–0.589). Also, those who
were confident about the COVID-19 vaccine were less likely to be
negative (AOR = 0.144; CI = 0.085–0.245) or hesitant
(AOR = 0.183; CI = 0.099–0.340). Respondents who agreed that
people whose opinion was important to them approved of getting
vaccinated were more likely to intend to vaccinate than to be hesi-
tant about taking a COVID-19 vaccine (AOR = 0.435; CI = 0.245–0.
773) and were also more likely to intend to vaccinate than to have
a negative opinion (AOR = 0.244; CI = 0.148–0.401). Those who
thought it was desirable to get vaccinated (AOR = 0.347; CI = 0.1
79–0.675) and those who thought getting vaccinated will help pro-
tect their loved ones from the virus (AOR = 0.399; CI = 0.205–0.7
75) were more likely to intend to get vaccinated against COVID-
19 than to have a negative opinion. People who think the COVID-
19 vaccine could put their health at risk (AOR = 2.259; CI = 1.11
4–4.578) and those who had heard something negative
(AOR = 1.765; CI = 1.059–2.941) about the COVID-19 vaccine were
more likely to not want the vaccination. The same was true for
people with higher levels of education (AOR = 1.988; CI = 1.134–
3.484). However, other socio-demographic variables such as sex,
marital status, age, or financial status did not have a significant
effect on vaccination intention. Respondents who believed that
the creators of the vaccine had ensured its safety compared to
those who did not were less likely to hesitate than to want to vac-
cinate (AOR = 0.209; CI = 0.101–0.430). The same was true for
those who thought they were unlikely to be infected after vaccina-
tion (AOR = 0.359; CI = 0.183–0.703) (Table 3).
Discussion

The results show that a large proportion of the Beninese popu-
lation had the intention to vaccinate (64.7 %) when the vaccination
campaign had just started. Similar results were found in other
countries such as Nigeria with a vaccination intention of 74.6 %
in August 2020 [51] and in Senegal (54.4 %) in June 2020 [52]. In



Table 2
Study population according to socio-demographic characteristics and some variables of interest.

Descriptive statistics

no. % N

Age group Under 25 years old 498 57.6 865
25 years �59 years 319 36.9
60 years and over 48 5.5

Gender Men 512 59.2 865
Women 353 40.8

Level of education Less educated 319 36.9 865
More educated 546 63.1

Marital status Married 495 57.4 862
Divorced/Widowed 20 2.3
Single 347 40.3

Overall socio-economic well-being score Low 742 85.8 865
High 123 14.2

Existence of a chronic disease Yes 34 3.9 865
No 827 96.1

Confidence in the government to fight the pandemic Less confident 221 25.5 865
More confident 644 74.5

Confidence in the new COVID-19 vaccine if it were No 346 40.1 864
available Yes 518 59.9
Received any kind of vaccine as an adult No 440 50.9 864

Yes 424 49.1
Knowledge of the three main signs No 832 96.2 865

Yes 33 3.8
Knowledge of the main modes of transmission No 859 99.3 865

Yes 6 0.7

Fig. 1. Evolution of vaccination intention according to regions in Benin. (For interpretation of the references to colour in this figure legend, the reader is referred to the web
version of this article.)
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a study including 22 Arab League countries, the intention was
62.4 % in January 2021 [53]. The intention to vaccinate is much
lower in the southern regions, particularly in the Littoral and
Atlantique, which are the most urbanised areas of the country
and where the population is better educated and has better access
to social media [28], which exposes them to the various rumours
surrounding the vaccine. A study in Egypt found that rural resi-
dents had low levels of hesitancy and high levels of acceptance
of COVID-19 vaccine [54]. Similar results were also observed in
Senegal [55]. It should also be noted that the northern region is
located in the African meningitis belt. Several adult meningitis vac-
cination campaigns are often conducted in this region. Adults had
much more experience with vaccination, which probably had a
positive effect on their intention to be vaccinated against COVID-
19.
5

Confidence in the government to fight the pandemic was 74.5 %
and confidence in the vaccine was 59.9 %. These results represent
favourable indicators for vaccine promotion in Benin. Although
these rates are satisfactory, it should be noted that a significant
portion of the population did not yet have confidence in the vac-
cine and did not intend to be vaccinated.

The results also show that high levels of confidence in the vac-
cine led to high levels of vaccine intention. The same observations
were obtained in two recent studies conducted in India [56] and
the United States [57]. One of the determinants of vaccine confi-
dence is the confidence conditioned by the vaccine itself, taken
as a medical product [52,58]. Confidence in the product is influ-
enced by vaccine safety issues (quality control, speed of develop-
ment, potential side effects, and controversies) [14,58] perceived
effectiveness of the vaccine, and perceived importance or benefit



Table 3
Multivariate analysis between vaccine intention and dependent variables.

Vaccination intention Hesitation vs Yes(ref) No vs Yes (ref)

AOR P > z IC-95 %[inf-sup] AOR P > z IC-95 %[inf-sup]

High level of education.
More educated 1.573 0.143 [0.859–2.880] 1.988* 0.016 [1.134–3.484]
Less educated 1.00 – – 1.00 – –
It is important to get vaccinated.
Yes 0.230** 0.002 [0.090–0.589] 0.274** 0.003 [0.118–0.638]
No 1.00 – – 1.00 – –
It is advisable to be vaccinated.
Yes 0.605 0.187 [0.287–1.277] 0.347** 0.002 [0.179–0.675]
No 1.00 – – 1.00 – –
Getting vaccinated will help protect my loved ones from the virus.
Yes 0.787 0.523 [0.377–1.643] 0.399** 0.007 [0.205–0.775]
No 1.00 – – 1.00 – –
I believe that the creators of the vaccine made sure it was safe.
Yes 0.209** <0.001 [0.101–0.430] 0.695 0.189 [0.404–1.196]
No 1.00 – – 1.00 – –
The covid-19 vaccine could put my health at risk.
Yes 1.160 0.726 [0.505–2.667] 2.259* 0.024 [1.114–4.578]
No 1.00 – – 1.00 – –
COVID-19 vaccine may have side effects.
Yes 0.679 0.375 [0.288–1.597] 1.662 0.126 [0.867–3.188]
No 1.00 – – 1.00 – –
I am unlikely to be infected with COVID-19 after vaccination.
Yes 0.359** 0.003 [0.183–0.703] 0.713 0.286 [0.383–1.327]
No 1.00 – – 1.00 – –
Faced with the coronavirus, I am afraid.
Yes 0.736 0.383 [0.370–1.464] 1.708 0.102 [0.899–3.246]
No 1.00 – – 1.00 – –
People whose opinions are important to me approve of getting vaccinated.
Yes 0.435** 0.005 [0.245–0.773] 0.244** <0.001 [0.148–0.401]
No 1.00 – – 1.00 – –
Have heard something bad about the covid-19 vaccine.
Yes 1.187 0.577 [0.649–2.170] 1.765* 0.029 [1.059–2.941]
No 1.00 – – 1.00 – –
I would need to know as much as possible about the coronavirus vaccine.
Yes 1.364 0.737 [0.224–8.316] 0.295 0.099 [0.069–1.261]
No 1.00 – – 1.00 – –
Confidence in Government.
More confident 1.363 0.340 [0.722–2.572] 0.699 0.175 [0.416–1.174]
Less confident 1.00 – – 1.00 – –
Confidence in the new covid-19 vaccine.
Yes 0.183** <0.001 [0.099–0.340] 0.144** <0.001 [0.085–0.245]
No 1.00 – – 1.00 – –
_cons 8.056 0.046 [1.041–62.331] 19.526 0.001 [3.513–108.532]

AOR: Adjusted Odds Ratio.
Model fit: chi-squared statistic = 11.561 Prob > chi-squared = 0.774.

* Significant at the 5% level only;
** Significant at the 1% level.
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of the vaccine. The results reported that respondents who were
confident in the efficacy of the vaccine, mainly those who thought
it was unlikely that they would still be infected with COVID-19
after vaccination, were more likely to want to be vaccinated. We
also saw that people who believed that the vaccine developers
had ensured the safety of the vaccine were more likely to want
to be vaccinated. These results are similar to those obtained in a
study in Zimbabwe in May 2021 on vaccination intention against
COVID-19 [59]. Thus, communication strategies aimed at clarifying
and explaining the efficacy and safety of the vaccine to the popula-
tion are needed to reduce doubt and maintain high levels of confi-
dence in the vaccine. We saw that people who thought that the
COVID-19 vaccine could endanger their health were quite reluctant
to take the vaccine. This makes sense, in that it is very difficult to
buy into a health intervention knowing that it may have negative
health impacts. Developing highly effective vaccines with minimal
side effects against COVID-19 is one of the challenges in this pan-
demic context. It should be noted, however, that this perceived risk
associated with the COVID-19 vaccine may be rooted in misinfor-
6

mation about the vaccine. This idea is also confirmed by the results
of this study, as we have seen that hearing something negative
about the vaccine negatively influences the intention to vaccinate.
A study conducted in Cameroon between May and August 2020
showed that 84.6 % of respondents had shown hesitant behaviours
towards COVID-19 vaccines due to the proliferation, misinforma-
tion, and fake news, mainly in social media [17]. Similar results
were obtained respectively in Benin and in a study including 194
countries worldwide [18,60]. Rumours that Africa is a testing
ground, that the vaccine may adversely affect the immune system,
that the vaccine may cause infertility and that it has caused the
death of children in Senegal, Benin and Guinea have been discussed
at length [19]. In South Africa, a respondent in a study said: ‘‘This
virus was created by man to kill. What makes you think the vaccine
is safe? It’s a conspiracy of some assholes trying to control the
world.” [61]. Other arguments against vaccination are based on
distrust of the mRNA-based technology used by some COVID-19
vaccines [62]. Misinformation had a huge impact on vaccine inten-
tion. We must work to reduce the spread of negative rumours
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about the vaccine. Limiting the effect of rumours can lead to more
objective public support for efforts to achieve good immunization
coverage in the country.

Efforts should be made to ensure that the most listened-to
sources (radio, television, social networks, etc.) circulate reliable
information. Health professionals must also play their part in this
fight, especially first-contact health workers (at the primary care
level) who are closest to the population and are more likely to be
listened to. It has been shown that health professionals are the
most reliable source of information on immunization [63], and
can contribute to overall confidence in the vaccine [52,58].

At the attitude level, more specifically, the results show that the
more the population thought it was important to get vaccinated,
the more likely they were to be favourable to vaccination. In terms
of subjective norms, those whose significant others approved of
getting vaccinated were more likely to be in favour of getting vac-
cinated. Several studies aimed at predicting vaccine intentions had
found similar results [39,41]. These results show that the Beninese
population’s decision to vaccinate was more related to the per-
ceived importance of the vaccine, and this population is very much
influenced in its decisions by the opinions of their significant
others. What is needed, then, are initiatives by decision-makers
to emphasize the importance of the vaccine through large-scale
sensitization on the benefits of COVID-19 vaccines. We also need
to work to improve the experience of those who agree to be vacci-
nated through good reception, good follow-up, and good listening
to help themmanage side effects so that they become ambassadors
for the vaccines and not detractors.

We found no significant association between vaccine intention
and variables aimed at measuring the knowledge of populations
about the epidemic. These findings are not in line with those
obtained by some studies showing the positive effect of a high level
of knowledge on vaccine acceptance for COVID-19 [64]. But similar
results were obtained in a study in the United States in May 2020,
which showed that the level of knowledge about COVID-19 infec-
tion was not associated with a high level of acceptance of the
COVID-19 vaccine [65]. Research has shown that knowledge is
one of the most important factors in the fight against pandemics
[46] but efforts to promote knowledge about the virus alone will
not result in high vaccination rates in Benin. We have also noticed
that more educated citizens tend not to intend to be vaccinated. In
Egypt, high rates of hesitation were observed among the more edu-
cated [54]. Also, a study in Senegal in 2020 showed that the most
educated people were the least likely to accept government mea-
sures [66]. But this is not in line with findings elsewhere [64]. A
study of household heads in Zimbabwe showed that the higher
their level of education, the higher their intention to vaccinate
[59]. The same finding was also made in Israel [41]. This is a pos-
sible paradox for Benin, but it can be explained by the fact that
these better-educated populations have a broader view of what
is happening with COVID-19 vaccination. These are people who
have easier access to information through the various audio-
visual and digital information and communication channels. They
are also people who do more research in order to have a broad
knowledge of vaccines. In the presence of all the information, both
false and true, that circulates around COVID-19 vaccines, their crit-
ical spirit has certainly taken over, without them having the possi-
bility of independently accessing the methodology of production of
the various information put forward by both sides. The sheer vol-
ume of work and the amount of evidence produced in such a short
time on COVID-19 has not allowed for clear, consistent, and trans-
parent communication. Between 2020 and 2021, some 140,780
publications were classified under the keyword ‘‘COVID-1900 in
the US National Library of Medicine. Of these publications, 2744,
or barely 2 %, are classified as relating to Africa [67]. The lack of
7

participation of African intellectuals, the lack of contextualization
of the research done on COVID-19 and ultimately the lack of own-
ership of this evidence by the educated did not necessarily help in
the fluidity of communication and the building of strong confi-
dence on this subject. Apart from the level of education, other
socio-demographic characteristics did not have a significant
impact on vaccination intention. There was no significant
difference between the intention to vaccinate of men and
women. A study based on a systematic review and meta-analysis
conducted between November 2020 and January 2021 showed
that women were more willing to be vaccinated than men [68].
A recent study in Saudi Arabia in February 2021 found that people
aged 50 years were more likely to intend to vaccinate than younger
populations, but there was no significant association between edu-
cation level, gender or region and vaccine intention [39]. The same
observation was made in the United Kingdom [69]. In Egypt, men
are more likely than women to accept vaccination against
COVID-19 [54].

One of the major findings of our study is that although vaccine
intention was high at the beginning of the vaccination campaigns,
the actual vaccination rate, after nine months of vaccination cam-
paign, was low (11.4 %), a rate close to the average in Africa (9.1 %)
[70]. The same observation was made in Senegal, where the inten-
tion to vaccinate was quite high in June 2020, i.e. 54.4 %, but the
actual vaccination rate remains low (5.6 % in December 2021
[70]). This low vaccination rate in Africa can be attributed to the
delay of COVAX in reaching its objectives. Other factors such as
the availability and distribution of the vaccine, misinformation,
the experience of side effects after vaccination can lead to a drop
in confidence in the vaccine, in the government and in the health
professionals. Other factors include the use of alternative methods
of fighting against COVID-19 (homemade recipes based on plants
or bark, grigris) and religious beliefs. Indeed, a recent study in
Benin showed that the COVID-19 pandemic is perceived as a divine
punishment by some believers. For them, human behaviour such
as homosexuality, laws allowing abortion and others do not
respect morality. Prayer and fasting are needed to implore the
mercy of benevolent spirits to find a solution to the crisis. This cat-
egory of people also uses antiviral plant species such as horned
melon, which has a physical appearance similar to that of the virus,
and the chilacayote or Cucurbita ficifolia, which is hung at the main
entrance of the house to prevent the entry of the virus into the
house [71]. In a survey in South Africa (n = 10,618, January
2021), some respondents linked the vaccine to supernatural phe-
nomena: ‘‘People say it is infused with 66600 and ”I am a Christian,
the vaccine is from the devil‘‘ [61]. Research is needed to under-
stand the reasons for low vaccination rates in Africa in general,
and in Benin in particular, when vaccination intentions were high.

This study has some limitations. First, the study was conducted
in a context where the vaccine had only recently become available
in Benin. Thus, participants’ responses may change over time and
with the scale of the vaccination campaign. In addition, the per-
ceived severity of the virus may change vaccine intent as new vari-
ants emerge. In addition, this is a telephone survey carried out with
quotas and some information on the socio-demographic character-
istics used to verify the achievement of quotas and household
assets is difficult to verify, which may impact the representative-
ness of the sample and the analysis of the predictive effect of these
factors on vaccination intention. The fact that the sampling does
not offer the possibility of disaggregating according to place of res-
idence (urban and rural) is also a limitation. However, this study
has the merit, in a context of physical distance, of being based on
a methodology that makes it possible to contact populations
throughout the country, and of producing data that remain useful
for decision-making and, above all, for monitoring trends.
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Conclusion

The purpose of this study was to find out the determinants of
vaccine intention in Benin after the launch of the vaccine cam-
paign. Indeed, about two-thirds of the population declared their
intention to be vaccinated against COVID-19 in the first days of
the vaccine launch. This high intention to vaccinate was accompa-
nied by high confidence in the government’s actions and in the
vaccine. Similarly, confidence in the vaccine, perceived efficacy,
and vaccine safety were associated with high rates of vaccine
intention. Yet, vaccination coverage remains very low and shows
the gaps between intentions and their realization. Communication
efforts to highlight the vaccine’s efficacy, benefits, and safety are
needed to maintain high levels of acceptability. Work is also
needed to address negative rumours about COVID-19 vaccination.
These results can help guide public health policies and efforts,
which should not be limited to vaccinating the majority of the pop-
ulation. They should also try to ensure a good relational experience
for the vaccinated subject and adequate follow-up of the latter
after vaccination, especially in the present pandemic context of
COVID-19.
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