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ABSTRACT

This research aims to understand the level and determinants of people’s willingness to participate in
a vaccine trial for COVID-19 in Senegal. We conducted a telephone survey among a marginal quota
sample of 607 people over 18 years of age. Only 44.3% of the participants wanted to participate in
a vaccine trial for COVID-19, with females intending to participate more than males (AOR = 1.82, 95% Cl
[1.22-2.72]). Participants who intended to be vaccinated against COVID-19 (AOR = 6.48, 95% Cl [4.12-
10.4]) and who thought that being infected with the coronavirus would have a significant impact on their
health (AOR = 2.34, 95% Cl [1.57, 3.51]) were more likely to agree to take part in the COVID-19 vaccine trial.
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Confidence in the vaccine, health personnel, and the government in the fight against the pandemic are
key factors in participants’ willingness to participate in a vaccine trial in Senegal.

Introduction

Africa has long been the site of biomedical research, whether
for drug testing or vaccines.'”> Moreover, social scientists have
shown the need for a complex and nuanced view beyond the
ethical challenges and power issues.>* However, we are in the
process of “globalizing human subjects research™ after the
scientific imperialism of the Pasteur Institutes.”

In francophone Africa, particularly in Senegal, the COVID-
19 pandemic has opened a new window of opportunity for
these debates. Contrary to what is imagined about infectious
diseases, after Ebola®’ and Lassa,'® Africa was neither the first
continent to be affected nor the one that, thus far, suffered the
most consequences.'' However, a televised interview with two
French doctors set off the “April Fool’s prank” on April 1%,
2020."* In a context where debates on the decolonization of
global health are numerous,'™'* Africans heard these two
Frenchmen say that it was necessary to test the BCG vaccine
for prevention against COVID-19 in Africa. Academic reac-
tions on the ethical issues this raises and reactions in Africa’s
(social) media were numerous.'>!®> Rumors about Africa as
a vaccine testing ground continued to grow significantly.'®

At the end of the 1970s in Senegal, the first vaccine trials
against hepatitis B gave rise to numerous ethical debates.” The
2007 meningitis vaccine trial also led to numerous controver-
sies, showing the lack of journalist’s scientific culture and an
attempt at political instrumentalization.!” These stories were
brought back to the forefront by the national media in
April 2020 with the French doctors’ speech. Yet Africa is by
far one of the continents where biomedical research is least
carried out, with COVID-19 being no exception.'® A May 2020
analysis showed that of the 1002 therapeutic clinical trials for
COVID-19 worldwide, only 32 (3.2%) were conducted in
Africa.”® As of June 2021, of the 474 ongoing vaccine trials

against COVID-19, only 19 are taking place in Africa (South
Africa: 12; Kenya = 3; Egypt 3; Morocco 1').

However, like other continents,”® Africa needs to conduct
research and trials to test drugs and vaccines against COVID-
19.>! Not only is this essential to adapt biomedical products
and vaccines to national contexts and populations, but coun-
tries now have research centers and ethics committees compe-
tent to carry out these trials under good ethical conditions.'®
Thus, in a context where vaccines are the common solution to
fight against the COVID-19 pandemic and other epidemics to
come, it is important to understand the willingness of
Senegalese to participate in a vaccine trial. Qualitative research
in Senegal has shown that Senegalese people do not wish to be
“exploited” by COVID-19 vaccine trials, but noted an ambig-
uous relationship and significant ignorance about how biome-
dical research works.”* Thus, the objective of this article is to
understand the level and determinants of Senegal’s popula-
tion’s willingness to participate in a COVID-19 vaccine trial.

Materials and methods
Design

We conducted a cross-sectional, descriptive, and analytical
study.

Population

In June 2020, we conducted a national telephone survey of 813
people to measure the social acceptability of government measures
to combat COVID-19.> We used the marginal quota sampling
strategy™ to have a representative sample of the national popula-
tion stratified by population weight by region, gender, and age
group. This method is relevant in emergency situations such as
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the COVID-19 pandemic with sample sizes below 3,000.
Appropriate choice of quotas can reduce the variance of the esti-
mate and the magnitude of its confidence interval. The quota
sampling method can be as accurate as random sampling, if not
better if the sample size is small** We used the last general
population census (2013) as a reference.

For the selection of telephone numbers nationwide, we used
the Random Digit Dialing (RDD) method. A computer pro-
gram randomly generated a list of unique telephone numbers
(n = 30,603) following the national numbering plan and
respecting the market shares of the telephone operators.
A second computer program sent an SMS to the previous list
to provide information about the research and notify subscri-
bers that they may be called. This program identified valid
numbers by the delivery status of the SMS. This process
allowed for a new list of numbers assumed to be valid
(n = 10,931; 35.72%). We inserted the list into a Reactive
Auto Dialer (RAD) to trigger calls in an automatic and opti-
mized way. When the outgoing call was picked up (n = 6,576;
60.16%), the platform automatically detected whether it was
a human, an answering machine, or if there was any doubt. An
audio greeting in the national language (Wolof) was played to
the phone call recipient, and that person was transferred to an
interviewer (n = 1441; 21.91%) based in Dakar, who explained
the research and asked for consent to participate. From the
1441 completed forms (including refusals and out of quota
persons), 813 persons made up the final sample. Based on
this first survey, which did not concern vaccine trials, we
organized a second survey of these same people from
December 24, 2020, to January 16, 2021. The final sample size
was 607 (74.6%). A comparison of the characteristics of the
quotas chosen for the sample between the two surveys showed
a statistical difference for gender (p = .04), but not for region
(p =.99) or age (p = .08).

Data collection and quality control

Five female interviewers speaking six languages (French, Diola,
Wolof, Sérére, Pulaar, Soninké) carried out data collection
through a telephone survey. We used tablets equipped with
Open Data Kit (ODK) software to administer the question-
naire. We carried out data quality control by training enumera-
tors, pre-testing tools, digitalizing, collecting data on a tablet,
and recruiting a supervisor to monitor data collection daily in
real-time.

Data collection instruments

The variables in our study were based on acceptability
models.”?*® They included socio-demographic characteristics
(age, gender, education, region of residence, wealth tercile,
chronic medical conditions), vaccination history, attitude
toward the COVID-19 vaccine measured by five items in the
form of a five-point Likert scale, intention to be vaccinated
against COVID-19, fear of the coronavirus, concern for serious
health consequences if infected by the coronavirus, trust in the
government to fight the COVID-19 epidemic, willingness to
participate in COVID-19 a vaccine trial, and reasons for refus-
ing or agreeing to participate in this trial.

Data analysis

We used R software version 4.0.3 for data analysis. We described
the quantitative variables by the mean + standard deviation and
the qualitative variables by their frequencies. Then, we used
a chi-squared (Ch2) test to compare two qualitative variables
and a student’s t test, a qualitative and a quantitative variable.
Finally, we used multivariate logistic regression to determine the
factors associated with the willingness of respondents to parti-
cipate in the COVID-19 vaccine trial. All variables with p-values
less than 0.25 in the comparisons were retained for the full
model construction.”’” We used the stepwise top-down selection
procedure to build a more parsimonious reduced model.*®
Significance was considered at a p-value < 0.05.

Ethics

Senegal’s national health research ethics committee (SEN/20/
23) approved this research. All individuals agreed to partici-
pate, were informed of the ethical issues, and were able to
withdraw from the study at any time.

Results

In our study, women represented 39.7% of the respondents.
15.5% of the respondents reported having a chronic disease.
The average confidence in the Senegalese government in the
fight against the epidemic was 6.6/10 + 3.1. 54.4% of respon-
dents expressed the intention to be vaccinated, and according
to their statements, 44.3% wanted to participate in a vaccine
trial for COVID-19 if it took place (Table 1). Of these, 23.0%
(62/269) explained this willingness because they trusted the
health workers (Figure 1). Of those who refused to participate
in the trial, 34.4% (116/337) expressed a lack of trust in vac-
cines, and 29.4% (99/337) perceived a lack of safety of the
vaccine trial (Figure 2).

The proportion of the men who agreed to participate in the
COVID-19 vaccination trial (38.5%) was significantly lower than
that of the women (53.1%, p = .001). People with a chronic
disease have a higher intention to participate in the COVID-19
vaccination trial than others (55.3% vs 42.3%; p = .026) (Table 2).

The results of the multivariate analysis showed that partici-
pants who intended to be vaccinated against COVID-19
(AOR = 6.48, 95% CI [4.12-10.4]) and who thought that
being infected with the coronavirus would have a significant
impact on their health (AOR = 2.34, 95% CI [1.57, 3.51]) were
more likely to agree to participate in a COVID-19 vaccination
trial (Table 3). The other three factors positively associated
with willingness to participate in a COVID-19 vaccination
trial were being female (AOR = 1.82, 95% CI [1.22-2.72]),
having a positive attitude toward the vaccine (AOR = 1.69,
95% CI [1.09, 2.62]), and having confidence in the Senegalese
government to control the coronavirus epidemic (OR = 1.09,
95% CI [1.02, 1.16]).

Discussion

While some studies on the subject exist in Northern
countries,?>° this research is one of the first in Africa. The



Table 1. Distribution of respondents by characteristics (N = 607).

Features n (%)
Age:

Under 25 years old 140 (23.1%)
25-59 years 407 (67.1%)
60+ years 60 (9.9%)
Sex:

Male 366 (60.3%)
Woman 241 (39.7%)
Education:

Not educated 253 (41.7%)
Educated 354 (58.3%)
Region:

Outside Dakar 412 (67.9%)
Dakar 195 (32.1%)
Tercile:

Poor 159 (26.2%)
Medium 131 (21.6%)
Rich 317 (52.2%)

Do you have a chronic disease for which you are
being monitored?

No 513 (84.5%)
Yes 94 (15.5%)
Have you ever received a vaccine as an adult?

No 434 (71.5%)
Yes 173 (28.5%)
Attitude toward the vaccine:

Wrong 296 (48.8%)
Good 311 (51.2%)
| intend to get vaccinated against COVID-19:

No 277 (45.6%)
Yes 330 (54.4%)
Faced with the coronavirus, | am afraid:

No 177 (29.2%)
Yes 430 (70.8%)

Do you think that being infected with the
coronavirus will have a significant impact on
your health?

No

Yes

If there is research on the COVID-19 vaccine in
Senegal and | am asked, | think | will participate:

No

Yes

390 (64.3%)
217 (35.7%)

338 (55.7%)
269 (44.3%)

results of this research are important in the context of the many
controversies surrounding various vaccines, including
AstraZeneca’s vaccine, which is at the heart of the COVAX
initiative for Africa. As Senegal began administering the
Sinopharm vaccine in early March 2021 and then its first

Trust in heakth workers
Trust in vaccines
To set a good example
Protect/Save/Eradicate
Totest
I e
I ;5o
I s
I 250
I s

B 03m

Trust in the governement
Patriotism

Useful

Believer

Sensibilise

Nothing

But vaccination of the president fisrt [ 0.37%

HUMAN VACCINES & IMMUNOTHERAPEUTICS 3909

doses of AstraZeneca, understanding people’s perceptions of
vaccine trials are essential. Indeed, in a context where there are
calls for the decolonization of global health research and for
more vaccine trials to be conducted in Africa,'>!® obtaining the
views of those affected is an essential ethical issue.”"** Rumors
about vaccines can influence people’s decisions, as was the case
in the 1990s in Cameroon™ or its participation in a clinical trial
in Gambia.>* Anthropologists have shown extensively how
participation in vaccine trials is complex and that local socio-
cultural issues must be taken into account.’

The proportion of people in Senegal intending to participate in
a vaccine trial against COVID-19 (44.3%) is very similar to that in
the UK (41.4%),” France (47.6%)* and Saudi Arabia (40.1%),”
whose contexts are obviously very different. In the context of this
study in Senegal, the most favorable factor for wanting to parti-
cipate in a COVID-19 vaccine trial is having the intention to be
vaccinated. Studies in France and the UK both confirm that the
importance attached to COVID-19 vaccination is associated with
the intention to participate in a vaccine trial.*>*° This finding is
perfectly aligned with most conceptual and theoretical models in
health education and promotion which show that intention is
a key (but far from the only) determinant of behavior change.*®
While there is much work and debate on the concept of vaccine
hesitancy,””*® few studies have applied this concept to vaccination
trials.?>%° Yet, conceptually, we might think that the conceptual
models of vaccine hesitancy are applicable to vaccine trials since
past experiences, perceived importance of vaccination or subjec-
tive norms also affect the intention to participate.’” In a future
study, it would be useful to adapt this conceptual model. It should
be noted that we conducted this study before the vaccines arrived
in Senegal and the context has since changed significantly. Indeed,
at the time of writing this discussion (Mid-June 2021), the
national vaccination rate is very low (2.7%) with very large regio-
nal disparities (https://www.covid19afrique.com/vaccination). It
is possible that intention to participate in a vaccine trial will
depend on the success of this vaccination campaign and the
challenges of vaccine availability/accessibility, which future sur-
veys will be able to tell us.

This study also shows that other factors related to the health of
individuals affect the intention to participate in a trial, such as
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Figure 1. Reasons for willingness to participate in a COVID-19 vaccine trial (N = 269).
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Figure 2. Reasons for refusing to participate in a COVID-19 vaccine trial (N = 337).

Table 2. Distribution of respondents by characteristics and willingness to partici-
pate in COVID-19 vaccine research (N = 607).

N (% willing to
participate in vaccine

research) p-value
Age: 773
Under 25 years old 140 (42.9%)
25-59 years 407 (44.2%)
60+ years 60 (48.3%)
Sex: .001
Male 366 (38.5%)
Woman 241 (53.1%)
Education: 444
Not educated 253 (42.3%)
Educated 354 (45.8%)
Region: 737
Outside Dakar 412 (44.9%)
Dakar 195 (43.1%)
Tercile: .838
Poor 159 (44.0%)
Medium 131 (46.6%)
Rich 317 (43.5%)
Do you have a chronic disease for which .026
you are being monitored?
No 513 (42.3%)
Yes 94 (55.3%)
Have you ever received a vaccine as an .032
adult?
No 434 (41.5%)
Yes 173 (51.4%)
Attitude toward the vaccine: <.001
Wrong 296 (25.0%)
Good 311 (62.7%)
| intend to get vaccinated against COVID-19: <.001
No 277 (18.4%)
Yes 330 (66.1%)
Faced with the coronavirus, | am afraid: .001
No 177 (33.9%)
Yes 430 (48.6%)
Do you think that being infected with the <.001
coronavirus will have a significant
impact on your health?
No 390 (36.4%)
Yes 217 (58.5%)
Do you have confidence in the 7.4 (2.6) <.001

government of Senegal to fight the
coronavirus epidemic? (u + o)

gender, perceived health status, belief in the consequences of vacci-
nation on health, and positive attitude toward vaccination. This
finding largely corresponds to the variables most often put forward
to explain changes in health education behavior or vaccine

Table 3. Results of the multivariable analysis.

Scale model

Features AOR 95% Cl p-value
Gender
Male 1.00 -—
Woman 1.82 1.22,2.72 .003
Attitude toward the vaccine
Negative 1.00 --
Positive 1.69 1.09, 2.62 .019
| intend to be vaccinated against COVID-19
No 1.00 --
Yes 6.48 412,104 <.001
Do you think that being infected with the

coronavirus will have a significant impact

on your health?
No 1.00 --
Yes 2.34 1.57,3.51 <.001
Do you have confidence in the Senegalese 1.09 1.02, 1.16 011

government to fight the coronavirus
epidemic?

hesitancy.”® Indeed, several authors have pointed out the impor-
tance of the health status and risk perception of the people con-
cerned in the context of controlled human infection studies like
experimental vaccines for COVID-19.>* Unlike France,* the fact
that women seem to be more inclined to participate in a trial could
be explained by the fact that they are often more involved with
vaccinations, especially taking care of their children. A systematic
review has recently shown that gender has a significant influence
on the decision to vaccinate a child in Africa and that women were
facilitators.*” Even though in Senegal, 72.5% of deaths related to
COVID-19 were men, women have indeed suffered more indirect
impacts (economic, empowerment, education, violence, etc.) of the
pandemic than men, as has been discussed for West Africa.*! In
addition, our previous work has shown that women had more trust
in the government in the fight against the COVID-19 pandemic
than men.* That being said, it seems that the gender issue has not
yet been sufficiently taken into account in the reflections on trial
vaccines in Africa,* like against meningitis.*’

It is not only individual factors that seem to influence the
intention of study participants. The research confirms the impor-
tance of the notion of trust, which is an essential value for the
effectiveness of health systems® and for the intention to adopt
health-promoting behaviors. Research on vaccine hesitancy



highlighted the importance of trust in the decision toward health
professionals and the vaccine itself.”” However, trust in the media,
politicians, and the State is also important: “hesitation to vaccinate
can, in many cases, be evidence of a critical attitude towards the
public authorities, and corresponds to an expectation, a legitimate
demand, to which respectful attention must indeed be paid.”*® With
the acceptability of government measures to control COVID-19*
or the intention to be vaccinated against COVID-19,* trust is an
important determinant of willingness to participate in research.*’
A recent study in the UK confirms that “mistrust is a key factor in
non-uptake for vaccination trials.”>® A qualitative study in the US
shows the importance of trust in science and a Saudi Arabia study
of the importance of contributing to science for participation in
the COVID-19 vaccine trial.*>** Moreover, research in the United
States of America has shown how racialized history affects African
Americans’ trust in government, influenza Vaccination,45 or
COVID-19 vaccine trials.** COVID-19 was a reminder that
democracy, health, and pandemic are interrelated.”” In Senegal,
this trust seems to be multifaceted since it is demanded not only
for the vaccine product but also for the health personnel and the
government.

Due to financial constraints, we could not conduct
a nationally representative survey for a house-to-house survey
strategy which would have allowed us to have more household
variables for the analyses. It would be useful to organize
a qualitative study in the future to understand our findings,
including the emic interrelationships between the role of trust
and the interpretation of disease and vaccination trials. We will
also try to see whether these declarations of intent to partici-
pate in a vaccine trial are likely to materialize. As we know,
declarations in a cross-sectional survey are sometimes different
from behaviors. Therefore, this in-depth understanding of the
context and the perception of social actors must involve qua-
litative approaches, which we will mobilize in a second phase.
It will also be interesting to compare the quantitative results of
the intention to participate in a vaccine trial a few months after
the vaccination campaign starts to see if the intentions and
determinants have changed according to the relative effective-
ness of the campaign. Finally, it would be useful to see whether
these perceptions change depending on the type of vaccine
available, since, at the moment, Senegal relies mainly on
Sinopharm for its vaccine campaign.

The research results seem logical in a global context where fake
news is widespread about vaccines, where Africa has been the scene
of numerous medical experimentation abuses, 12 and where the
current mistrust of the Senegalese state apparatus is significant,
including in the context of the COVID-19 pandemic.* In terms of
the implications of the results of this study, we believe that it is
essential to increase this multifaceted trust to improve the will-
ingness of Senegalese to participate in vaccine trials and to better
understand with qualitative research the place of the perception of
the disease and vaccinations in the declared intention.

Note

1. https://covid19.trackvaccines.org/trials-vaccines-by-country/
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