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Abstract

Perceptions of vaccine safety, importance and effectiveness are at the core of vaccine hesitancy around the
world, and Africa has had its own share of vaccine revolts. This study uses the 2018 Wellcome Global
Monitor on public perceptions of vaccines in 40 African countries to examine the predictors of vaccine hesitancy.
It examines levels of hesitancy from a language perspective, comparing French speakers with others, mostly
English speakers. Results show that French speakers were significantly more hesitant about importance
and safety, while English speakers and others were more hesitant about effectiveness. This reflects the con-
tinuing influence of colonial ties on African countries. Respondents with high levels of trust in social actors
(such as national government, journalists, people neighborhood, doctors and nurses) were also more hesi-
tant about the safety and effectiveness of vaccines, indicating the importance of non-scientists in influencing
vaccine hesitancy. Those with high levels of education were more likely to be hesitant about vaccines in
general, indicating that having more education may have an opposite effect. Perception of science as
progress was significant for all three hesitancy types, indicating that Africans with more progressive atti-
tudes were less likely to worry about the importance, safety and effectiveness of vaccines. At the country
level, there was no overarching predictor, indicating the strong role of local social and cultural factors.
These findings improve our understanding of the drivers of vaccine hesitancy in Africa and provide valuable
input for future vaccine policy and health-awareness campaigns.
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using cowpox. The anti-vaccination groups were
formed by the religious community, scientists, journal-
ists and politicians (Colgrove, 2005; Durbach, 2000;
Potter and Potter, 1988). The scar from the inoculation
was described as the ‘mark of the beast” and vaccin-
ation as an ‘invasion of traditional civil liberties’.

Safety concerns re-emerged in 1974 when severe
neurological complications in children were linked
with the DTP (diphtheria, tetanus and pertussis)
vaccine (Kulenkampff et al., 1974). A link between
the MMR (measles, mumps and rubella) vaccine
and autism in 1998 sparked another wave of safety
concerns (Burgess et al., 2006). More recently, safety
concerns over the SARS-CoV-2 (COVID-19) vaccine
have been associated with its speed of development
and have been seen as a continuation of increasing
vaccine hesitancy during the past decade (Verger and
Dubé, 2020).

Africa has had its own share of anti-vaccine
revolts. State governors in northern Nigeria banned
the use of the oral polio vaccine in 2003 following
safety concerns during a nationwide vaccination
exercise. The vials were rumored to have been con-
taminated with substances capable of sterilizing
women (Falade, 2014). In 1990, in Cameroun,
Nigeria’s neighbor to the east, young girls leapt
from school windows to escape tetanus toxoid vac-
cination teams, again following concerns that the
vaccine would sterilize them (Feldman-Savelsberg
et al.,, 2000). Members of the Apostolic Church in
Zimbabwe also expressed fears that vaccines could
cause death or disease (Machekanyanga et al., 2017).

This study explores the roles of language, trust,
knowledge and attitudes to science in vaccine hesi-
tancy on the African continent with a view to
expanding the current body of literature. It explores
the roles of trust in science, scientists and social
actors as well as knowledge of science and health
and the performance of activities that show engage-
ment with science.

Unique to this study is the use of colonial lan-
guage as a predictor variable. Colonial languages
are still used as lingua francas in many African coun-
tries, splitting the continent into French and English
speakers, alongside less common languages such as
Portuguese and Spanish. African countries, since
independence, have continued to have cultural, lin-
guistic and economic ties with the former colonizing

countries, and this study examines the effect that
those ties may have on vaccine hesitancy, given the
wide difference in safety concerns between France
and the United Kingdom (Karafillakis et al., 2022;
Larson et al., 2016). This is an area of research that
has not yet been explored in Africa and makes valu-
able contributions to understanding differences in
vaccine hesitancy across the continent.

2. Vaccines and public health

Vaccines have been praised as one of the great
public-health achievements of recent decades
(MMWR, 2011). The use of vaccines led to the
worldwide eradication of smallpox in 1979, and the
world is now closer to eradicating wild poliovirus,
confirmed cases of which are now limited to
Afghanistan and Pakistan (WHO, 2023a, 2023b).
Mortality rates from the COVID-19 pandemic have
also been reduced worldwide with the use of vac-
cines (Eyre et al., 2022; Magazzino et al., 2022).
The world is not safe from communicable diseases
until they are eradicated worldwide, and the
success with smallpox has shown the efficacy of vac-
cines and of international approaches to public
health. Vaccine hesitancy, described as a delay in
acceptance or refusal of vaccination, or acceptance
with doubts about its safety and benefits, remains a
threat to global health campaigns (Larson et al.,
2014).

There is, however, no ‘perfect’ vaccine that pro-
tects everyone who receives it and is entirely safe
for everyone (WHO, 2021a). Among other adverse
events, the World Health Organization (WHO) lists
the risk of anaphylaxis from the anthrax vaccine as
0.76 per 100,000, the risk of immune reconstitution
syndrome from the tuberculosis vaccine BCG
(Bacillus Calmette-Guérin) as 1 per 640,000; and
the risk of vaccine-associated paralysis from the
oral polio vaccine as 1 per 2.9 million doses
(WHO, 2021Db). Following the introduction of the
COVID-19 vaccine, vaccine adverse event reporting
systems were set up by some countries (CDC, 2022;
DHAC, 2022; MHRA, 2021). Some of the adverse
events reported after COVID-19 vaccination were
categorized by CDC (the Centers for Disease
Control and Prevention of the United States) as ana-
phylaxis, reports of deaths, Guillain-Barré syndrome,
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myocarditis and pericarditis, and thrombosis with
thrombocytopenia syndrome. Others include minor
reactions such as headaches, fever, fatigue and
joint or muscle pains.

While progress has been made in addressing some
of the rare, but serious, side effects, increasing con-
cerns have created an ever-growing number of anti-
vaccine groups, further driving media and public
anxieties over a range of disorders linked to vaccines
(Poland and Jacobson, 2011; Swales, 1992). Vaccine
behaviors, however, form a continuum ranging from
active demand for vaccines to complete refusal of all
vaccines rather than a dichotomous pro- versus anti-
vaccination perspective. Between these extremes are
those who may accept some vaccines and reject
others (Dubé et al., 2015).

3. Trust in science and vaccines

Trust is based on social relations (Earle et al., 2007,
Siegrist, 2010) and is both at the origin and the limit
of social knowledge (Moscovici, 2001). A public
that cannot understand what science says must
trust, as that compensates for deficiencies at a cogni-
tive level (Neidhart, 1993). Reliance on trust in
science and scientists is a dominant heuristic in
reaching judgements, and it is only where societal
leaders effectively redefine an area of science as in
conflict with something else that controversy arises
(Brossard and Nisbet, 2007; Nisbet and Scheufele,
2009). Anderson et al. (2012) found that deference
to scientific authority and specific technological
knowledge are important in science, society and
trust relationships.

Hendriks et al. (2016) argue that trust is pivotal
for scientists just as it is fundamental for public
understanding of science. Since laypeople are now
able to rapidly access all kinds of scientific knowledge
online but still have to trust scientists, that trust relation-
ship also entails a vigilance towards the risk of being
misinformed. Weingart and Guenther (2016) argue
that science communication, whether among scientists
or with the public, depends on trust, both in the
source and in the medium of communication. Trust,
the authors argue, is endangered by the new ‘ecology
of communication’ because science communication
by scientists is tainted by special interests, and the chan-
nels used to communicate, such as social media, could

raise doubts about the credibility of the communication
spread through them.

Larson et al. (2018) define trust in health care as a
relationship that exists between individuals, as well
as between individuals and a system, in which one
party accepts a vulnerable position, assuming the
benevolent interest and competence of the other, in
exchange for a reduction in decision complexity.
Vaccine acceptance, the authors argue, involves mul-
tiple levels of trust in the product, health-care profes-
sionals, policymakers and public-health researchers.
Trust in vaccine information, they argue further,
also involves multiple levels: the information itself,
those who produce it and those who propagate it.
Its perception is subjective. When communicating
about vaccines specifically, Ozawa and Stack
(2013) argue that the public’s trust in the information
source, the mode of communication and the consist-
ency of messages should be carefully considered as
building and sustaining trust, as well as measuring
and monitoring levels of trust. These factors, they
suggest, could hold the key to bridging the vaccine
confidence gap.

4. Perceptions of the safety,
importance and efficiency of vaccines

This study examines African people’s perceptions of
the importance, safety and effectiveness of vaccines,
focusing on the roles of language, trust and other
psychosocial and economic predictors. In Nigeria,
which is part of anglophone West Africa, party pol-
itics and declining trust in Western countries (the
donors of the oral polio vaccine) played significant
roles in vaccine hesitancy (Falade, 2014). In
Cameroun, which is part of francophone West
Africa, members of the pro-life Catholic movement
were prominent actors, and opposition politicians
described the vaccine as a government plot to politically
disadvantage some provinces (Feldman-Savelsberg
et al., 2000). Safety concerns led to similar revolts in
Uganda, Tanzania and Kenya (Clements and Drake,
2002). In Zimbabwe, greater trust in religious teachings
that emphasize the power of prayers over science con-
tributed to hesitancy.

The effect of the language of communication has
been neglected in past studies of vaccine hesitancy in
Africa. While African countries are multilingual, the
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official language for politics, educational curricu-
lums and books is largely French or English (some
countries have adopted two or more official lan-
guages). While anglophone countries have devel-
oped their own currencies independent of the
United Kingdom, the francophone currencies and
economy remain tied to France, and, some will
argue, so is much of their politics, health-care and
other systems. The languages of the media of com-
munication in these blocs also remain French and
English, and traditional media are tuned to either
the BBC and CNN or AFP for foreign news.
People are also more likely to connect to social-
media platforms, which are now a major source of
health news in languages they understand (Kata,
2012; Witteman and Zikmund-Fisher, 2012).
Cultural, linguistic and economic ties may have a
role in vaccine hesitancy in Africa, given the wide
difference in safety concerns between France and
the United Kingdom (Karafillakis et al., 2022;
Larson et al., 2016).

In a Dutch study, Harmsen et al. (2013) found that
hesitancy was related to multiple factors, including
family lifestyle; parental perceptions about the body
and the immune system of the child; perceived risks
of disease; vaccine efficacy and side effects; perceived
advantages of experiencing the disease; prior negative
experiences with vaccination; and the social environ-
ment. Vaccines may also be resisted because of reli-
gion, pain and cost (Lyren and Leonard, 2006).
Another major concern is the perception of risk that
may arise from the use of preservatives such as
mercury and adjuvants such as aluminium. Scientists
are, however, divided on this associated risk (Ball
et al., 2001; Crespo-Lopez et al., 2009).

Scientific authorities in the medical field also
have reservations about the safety and efficacy of
vaccines. In a review of research focused on
vaccine hesitancy among nurses and physicians,
Ahmad et al. (2022) found that hesitancy among
them stemmed predominantly from distrust in
vaccine efficacy and safety and mistrust of
pharmaceutical companies. In a review of attitudes
towards vaccination in Europe, Yaqub et al. (2014)
found that those attitudes were shaped not just by
health-care professionals but also by an array of
other information sources, including online and
social-media sources.

Perception of risk has also been blamed for
vaccine hesitancy among doctors. A French study
found that general practitioners (GPs) recommended
vaccines when they felt comfortable with explaining
their benefits and risks to patients or trusted official
sources of information (Verger et al., 2015).
Another French study of 1582 GPs by Le Marechal
et al. (2018) found that most of GPs’ perceptions
of serious adverse effects were not based on scientific
evidence. French surveys have reported one of the
highest rates of vaccine hesitancy in the world, at
between 25% and 70% (Ward et al., 2019).
Bocquier et al.’s (2018) analysis of the 2016
Barometre santé (a random cross-sectional telephone
survey of the French general population) showed that
26% of parents were vaccine refusers, 7% were
delayers and 13% were acceptors with doubts.

Ozawa and Stack (2013) argue that public trust
can be built by helping all stakeholders, including
parents, health practitioners, community leaders, pol-
icymakers and the media, to recognize the value of
vaccines within unique social, cultural and political
contexts. They also argue that information should
be transparent in presenting both the risks and bene-
fits of vaccines.

5. Anti-vaccination movements:
Same message, new media

While the functions of anti-vaccine movements have
remained the same across the decades, their cam-
paign strategies have evolved alongside develop-
ments in the media. Before the advent of the
internet, campaigns were through pamphlets,
books, newspapers, magazines and journals. The
internet moved debates online, and social media are
now important sources of information; health news
is increasingly sought from online news groups and
blogs rather than official vaccine information sites
(Kata, 2012; Witteman and Zikmund-Fisher, 2012).

Social-media platforms such as Twitter (now X)
and Reddit were used by parents in the United
States and United Kingdom as top resources during
the vaccine—autism controversy (Jang et al., 2019).
An analysis of Twitter during the 2015 measles out-
break in California in the United States found that
messages of interest to parents about measles were
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news updates, personal opinions, personal experi-
ences, susceptibility, cues to action and severity
(Meadows et al., 2019). Wilson and Wiysonge
(2020) found a significant relationship between orga-
nized activities on social media and public doubts
about vaccine safety. They also found a substantial
relationship between foreign anti-vaccination cam-
paigns and declining vaccine coverage. Osur et al.
(2022) found that social media remained an import-
ant source of vaccine information in Africa contribut-
ing to vaccine hesitancy among Kenyans.

Despite safer and more effective vaccines and
enhanced surveillance of adverse effects, vaccine
hesitancy remains underpinned by the same reasons
as centuries ago: perceptions of vaccines’ safety,
effectiveness and relative importance over other
treatment options, such as natural immunity. The
activities of anti-vaccine movements have,
however, expanded to online forums, contributing
to vaccine hesitancy and declining vaccine coverage.
Unlike the anti-vaccination leagues of the 1880s,
however, more recent campaigns have adopted
neutral names, such as Vaccination News and The
National Vaccine Information Centre (intended to
sound authoritative) and have been implicated in
lowered vaccine acceptance rates and increases in
vaccine-preventable disease outbreaks (Dubé et al.,
2015; Kirkland, 2012).

6. Research objectives

Safety concerns in Cameroun (Feldman-Savelsberg
et al., 2000), Nigeria (Falade, 2014), Uganda, Kenya,
Tanzania (Clements and Drake, 2002) and Zimbabwe
(Machekanyanga et al., 2017) have led to vaccine
revolts. Safety and other concerns have also arisen
with the introduction of the COVID-19 vaccine in
Africa (Ajeigbe et al., 2022; Cooper et al., 2021;
Ekwebelem et al., 2021). Anti-vaccination campaigns,
spread by social media, have been associated with
declining vaccine coverage (Wilson and Wiysonge,
2020) and have contributed to vaccine hesitancy in
Kenya (Osur et al., 2022).

The Wellcome Global Monitor 2018 explored
public perceptions of the safety, importance and effi-
cacy of vaccines and trust in science and society. The
survey predated the COVID-19 pandemic and
offered insights into public perceptions before the

crisis. No comparable worldwide surveys have
been undertaken since this Wellcome Trust report.
Research questions in this study have evolved from
themes in the 2018 survey and also examined the
influence of shared language within Africa and
with colonial masters. The aim of this study is to
widen the knowledge base and address the need for
country-specific and/or regional predictors of hesi-
tancy in Africa. The research questions are:

RQ1. How do hesitancy levels based on perceptions of
the importance, safety and effectiveness of vaccines in
French-speaking African countries compare with levels
among non-French speakers and with the levels in
France and the United Kingdom?

RQ2. Are post-colonial cultural influences, inherent in
shared language, important in understanding vaccine
hesitancy across Africa?

RQ3. What are the predictors of perceptions of safety,
importance and effectiveness of vaccines at the country
level?

7. Data and research methods

This study examines vaccine hesitancy in 40 African
countries in the Wellcome Global Monitor 2018. The
francophone countries in the sample (22) were
Morocco, Benin, Madagascar, Mali, Mauritania,
Niger, Rwanda, Senegal, Burkina Faso, Cameroon,
Algeria, Burundi, Chad, Comoros, the Democratic
Republic of the Congo (DR Congo), Gabon,
Guinea, Ivory Coast, Mauritius, The Gambia, Togo
and Tunisia. The others, mostly English speaking
(18), were Egypt, Nigeria, Kenya, Tanzania,
Ghana, Uganda, Malawi, South Africa, Botswana,
Ethiopia, Mozambique, Zambia, Sierra Leone,
Zimbabwe, Liberia, Libya, Namibia and Eswatini.

Twelve countries (Chad, Morocco, DR Congo,
Mali, Algeria, Gabon, Tanzania, Kenya, Ghana,
Nigeria, Zambia and South Africa) were selected to
compare frequencies and measurement invariance.
The first six countries are French-speaking, while
the others are English-speaking. They were selected
from the North, West, Central and Southern Africa
regions.
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7.1 Response variables

Q24. Vaccines are important.
Q25. Vaccines are safe.
Q26. Vaccines are effective.

The answer options were recoded to a binary: accept-
ance (strongly agree and somewhat agree) and hesi-
tancy (neither agree nor disagree, somewhat disagree,
strongly disagree and don’t know/refuse). Given the
definition of hesitancy as including acceptance with
doubts, somewhat agree was considered hesitancy,
but the author was of the view that this was too restrict-
ive and opted to categorize it as acceptance.

7.2 Predictor variables

Demographics: age, gender, education, income and area
type (rural versus urban). A binary variable was created
for language: French and others (mostly English).

7.3 Trust variables

Ql1.

How much do you trust each of the

following:

QI11A. The people in your neighborhood.

Q11B. The national government in this country.

QI11C. Scientists in this country.

Q11D. Journalists in this country.

QI11E. Doctors and nurses in this country.

Q11F. People who work for charitable organiza-
tions/NGOs.

Q11G. Traditional healers.

Q12. In general, would you say that you trust

science?

Q13. In general, how much do you trust scientists
to find out accurate information about the
world?

QI14A. How much do you trust scientists working
in colleges/universities in this country to
do their work with the intention of benefit-
ing the public?

Q14B. How much do you trust scientists working

in colleges/universities in this country to

be open and honest about who is paying
for their work?

QI5A. How much do you trust scientists working
for companies in this country to do their
work with the intention of benefiting the
public?

Q15B. How much do you trust scientists working for
companies in this country to be open and
honest about who is paying for their work?

7.4 Progress, engagement and knowledge

The PREK (progress, reserve, engagement and

knowledge) model was adopted from Bauer and

Suerdem (2016). Reserve was the response variable

and so was not used as an explanatory variable.
The summative scales for progress were:

Q17. Do you think the work that scientists do ben-
efits people like you in this country?
Q18. Do you think that science and technology will
help improve life for the next generation?
Q19. Do you think that science and technology
will increase or decrease the number of
jobs in your local area in the next five years?
Q16(1). Do you think the work that scientists do
benefits most, some or very few people
in this country?

The summative scales for engagement (information-
seeking) were:

Q6. Have you, personally, tried to get any infor-
mation about science in the past 30 days?
Have you, personally, tried to get any infor-
mation about medicine, disease or health in
the past 30 days?

Q8. Would you, personally, like to know more
about science?
Q9(1). Would you, personally, like to know more
about medicine, disease or health?

Q7.

The summative scales for knowledge were:

QIl. How much do you, personally, know about
science?
Q2. How much did you understand the meaning of
‘science’ and ‘scientists’ that was just read?
Q5A. Have you, personally, ever, learned about
science at primary school?
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Q5B. Have you, personally, ever, learned about
science at secondary school?
Q5C. Have you, personally, ever, learned about
science at college/university?
Q23(1). Before today, had you ever heard of a
vaccine?

8. Factor analysis and multigroup
confirmatory factor analysis

Factor analysis was used to reduce the responses from
the 13 trust questions to latent variables (Bartholomew
et al., 2008; Field, 2005). Multigroup confirmatory
factor analysis (MGCFA), an extension of confirmatory
factor analysis, was used to test measurement invari-
ance—that the same underlying construct was being
measured in the data set, using gender as the group vari-
able. Models ensured that increased reliability was not
achieved at the expense of construct validity, and
goodness-of-fit indexes were in acceptable ranges
(Bialosiewicz et al., 2013; Kim et al., 2017).

For factor analysis, the author examined and reported
Cronbach’s alpha, percentage of variance explained, chi-
square, the Kaiser-Meyer-Olkin measure of sampling
adequacy and Bartlett’s test of sphericity (Appendix 1).
For MGCFA, the author examined and reported config-
ural, metric and scalar invariance (Appendix 2) using
the chi-square statistic, comparative fit index (CFI), the
Tucker-Lewis index (TLI), the root-mean-squared error
of approximation (RMSEA), the standardized root-mean-
squared residual (SRMR), the Akaike information criter-
ion (AIC) and Bayesian information criterion (BIC).

A three-factor solution best described the trust vari-
ables across countries, which were named trust in
social actors, trust in scientific research and trust in
science and scientists (Appendix 1). The percentage
of variance explained by factors, factor loadings and
factor position varied between countries, and few cross-
loadings were observed. Loadings for trust in traditional
healers were below 0.2 for South Africa and Tanzania
but acceptable for the sample size (Field, 2005: 637)

9. Analysis and findings

RQ1. How do hesitancy levels based on perceptions of
the importance, safety and effectiveness of vaccines in
French-speaking African countries compare with levels

among non-French speakers and with the levels in
France and the United Kingdom?

French surveys reported vaccine hesitancy at between
25% and 70% (Ward et al., 2019). The Wellcome Global
Monitor 2018 survey showed 49% for hesitancy about
safety, 28% for effectiveness and 20% for importance
for France compared with 23%, 13% and 10% for the
United Kingdom. Figure 1 shows that the francophone
countries mirrored France, with higher levels of hesi-
tancy about safety compared with the United Kingdom
and the anglophone countries.

The highest level of hesitancy about safety for the
francophone countries was Gabon (39.2%) and the
lowest was Chad (18.8%). The highest for the anglo-
phone countries was South Africa (18.9%) and the
lowest was Tanzania (4.4%). Levels of hesitancy
about safety from the two countries from Southern
Africa, Zambia and South Africa, were higher than
for other English-speaking countries and just below
the level in Morocco.

Hesitancy about effectiveness in Algeria was
higher than in France. France was, however, higher
in this form of hesitancy than other francophone
countries. Levels for Nigeria, Zambia and South
Africa were similar to that for Gabon and higher
than those for Chad, DR Congo and Mali.

Hesitancy about importance was highest in
Algeria among the African nations but lower than in
France. The highest level among the English-speaking
countries was in South Africa, followed by Zambia.
Tanzania and Kenya had the lowest hesitancy about
vaccine importance of all the 12 African countries.

RQ2. Are post-colonial cultural influences, inherent in
shared language, important in vaccine hesitancy across
Africa?

For this question, the author used the data for 40 coun-
tries. The response variables used were 024. Vaccines
are important, Q25. Vaccines are safe; and (Q26.
Vaccines are effective. The explanatory variables were
language (English or French); demographics (age,
gender, education, income and area type); the three
latent trust factors (trust in social actors, trust in scientific
research and trust in science and scientists); and the sum-
mative scales of progress, engagement and knowledge.
The trust latent factors were converted to binary/
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Figure |. Vaccine hesitancy (neither agree nor disagree, somewhat disagree, strongly disagree and don’t know/refuse) in six

francophone and six anglophone African countries compared with France and the United Kingdom.

dummy variables using the visual binning function of
SPSS to select the top 33.3% (1) against the rest (0).

The hesitancy averages for the 40 African coun-
tries in the Wellcome Global Monitor 2018 were:
importance 4.3%, safety 18.7% and effectiveness
15.5%. The averages for the 22 francophone countries
were: importance 5.2%, safety 24.3% and effectiveness
15.7%, and for the anglophone countries were: import-
ance 3.1%, safety 11.6% and effectiveness 15.2%. The
average for francophone countries on safety was
double that of anglophone countries, and the average
on importance was also around double, indicating a
strong influence of the colonial or francophone effect.

Table 1 shows that French speakers were more
hesitant about vaccine importance and safety, while
English speakers and others were more hesitant
about effectiveness. Additionally, those who lived
in urban areas were significantly more hesitant
about vaccine importance and effectiveness.

The positive association of high levels of trust in
scientific research with vaccine importance and

safety indicates that more trust led to more hesitancy,
which was not the case for effectiveness. Trust in
scientists was significant only for hesitancy about
vaccine importance. Trust in social actors was
important for hesitancy about vaccine safety and
effectiveness but not for importance.

General education and gender were significant
across all three hesitancy variables, but the associ-
ation with gender was negative, showing that men
were more hesitant than women. Younger people
were significantly more hesitant about vaccine
effectiveness but not about safety and importance.

Perceptions of science as progress were very sig-
nificant for all three hesitancy types. The negative
relationships indicate that Africans with more pro-
gressive attitudes were less likely to worry about
the importance, safety and effectiveness of vaccines.
The significant but negative beta for engagement
(information-seeking) for hesitancy about import-
ance also indicates that higher levels of engagement
led to less hesitancy about vaccine importance.



Table I. Logistic regression output for language and other predictors of hesitancy about the importance, safety and effectiveness of vaccines in 40 African

countries.
B Sig. B Sig. B Sig. B Sig.
Importance
Age —0.003 0.298 —0.002 0.544 —0.005 0.112 —0.005 0.106
Gender (female) —0.288 0.00 | ##% -0.3 0.00 | #%% —0.336 0.00 | #%% -0.312 0.00 | ##*
General education 0.037 0.593 0.03 0.674 0.171 0.048* 0.182 0.035*
Area type (urban) 0.428 0.00 | ##% 0.347 0.00 | #%#% 0.276 0.00 | ##% 0.242 0.004%*
Income 0.029 0.332 0.029 0.345 0.044 0.152 0.043 0.156
Social actors 0.012 0.875 —0.022 0.767 —0.059 0.435
Scientists 0.288 0.00 | #%% 0.17 0.02%* 0.186 0.011*
Scientific research 0.301 0.00 | #%% 0.201 0.004%%* 0.195 0.005%%*
Knowledge —0.002 0.517 —0.001 0.663
Engagement -0.012 0.00 | #%¥% -0.012 0.00 | #%%
Progress —0.024 0.00 | #%% —0.024 0.00 | ¥
Language (French) 0.267 0.002%**
—2 log likelihood (-2 LL) 5649.3 5457.2 5308.7 5299.4
R? 0.0l 0.049 0.078 0.08
Safety
Age —0.002 0.123 0 0.801 —0.002 0.266 —0.002 0.193
Gender (female) —0.198 0.00 | ##* —0.205 0.00 | #%% -0.212 0.00 | ##% —0.161 0.00 | ¥+
General education 0.358 0.00 | %% 0.295 0.00 | &% 0.289 0.00 | %% 0314 0.00 |+
Area type (urban) 0.314 0.00 | ##% 0.198 0.00 | #%% 0.152 0.00 | #%% 0.069 0.122
Income 0.04 0.009%* 0.036 0.021 0.038 0.016%* 0.037 0.019*
Social actors 0.394 0.00 | #%% 0.345 0.00 | #%% 0.266 0.00 | ¥
Scientists 0018 0.634 -0.014 0.722 0.025 0516
Scientific research 0.193 0.00 | #%% 0.122 0.00 | #%% 0.11 0.002%%*
Knowledge 0.002 0.19 0.004 0.016*
Engagement 0.001 0.63 0 0.981
Progress -0.018 0.00 | ##% -0.017 0.00 | ¥
Language (French) 0.625 0.00 | #**
-2 LL 16,056.1 15,354.5 15,143.9 14,947.6
R? 0.027 0.09 0.108 0.125
(continued)

apb|p4



Table I. Continued

B Sig. B Sig. B Sig. B Sig.
Effectiveness
Age —0.009 0.00 | %% —0.008 0.00 | #%% —0.009 0.00 | #%% —0.009 0.00 | ##*
Gender (female) —0.141 0.00 | ##* —0.148 0.00 | #%% —0.154 0.00 | #%% —0.193 0.00 | ¥
General education 0.174 0.00 | ¥k 0.129 0.00 | % 0.126 0.007%%* 0.111 0.017*
Area type (urban) 0.173 0.00 | % 0.087 0.058 0.049 0.291 0.107 0.022*
Income 0.014 0.37 0.011 0.496 0.012 0.446 0.014 0.409
Social actors 0.243 0.00 | #% 0.209 0.00 | % 0.268 0.00 | %
Scientists 0.113 0.004+* 0.081 0.041* 0.055 0.17
Scientific research 0.1 0.006** 0.047 0.208 0.057 0.124
Knowledge 0.002 0.2 0.001 0.609
Engagement —0.002 0.164 —0.001 0.287
Progress -0.013 0.00 | #%% -0.014 0.00 | ¥
Language (French) —0.431 0.00 | #**
-2 LL 14,775.4 14,419.3 14,311.7 14,222.7
R? 0.011 0.045 0.056 0.064

Note: N=21,001; Hesitancy = |; Acceptance =0.
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Table 2. Logistic regression output for hesitancy about importance of vaccines.

Chad Morocco DR Congo Mali Algeria Gabon
Importance B B B B B B B B B B B B B B B B B B
Age -004 -004 -0.05 0.03 0.05* 0.06* 005 -0.04 -005 -00I —-0.01 —-0.01 0.00 0.00 0.00 0.0l 0.00 0.00
Gender -0.16 —-046 —0.67 -1.18 -077 -082 008 -0.II -009 —-048 036 —0.5I 0.48* 051* 058* 0.06 —-0.14 -0.18
Education —-133 —1.68* -2.70** 0.84 0.94 201* -075 -0.61 -0.18 —1.36* -—1.45* -068 —0.05 0.8 0.08 -043 —0.18 -0.36
Rural/urban 0.65 0.76 0.63 0.03 -024 0.02 0.38 0.31 0.41 0.30 0.48 0.71 -025 -0.17 -026 —0.06 0.07 0.10
Income -0.15 -0.18 -027 -0.07 -0.21 -029 -0.16 -0.10 -0.13 -0.18 -022 -024 0.08 0.10 0.13 -0.07 -0.03 —-0.04
Scientific research 1.35 1.19 1.68%* ] 95%* 0.86 1.16* 0.55 0.45 0.08 0.00 0.80 0.70
Social actors 0.74 0.63 -035 -071 -025 -0.23 0.04 —-0.04 0.06 0.05 —LI3%* ] 12%*
Scientists 17.13 17.11 0.35 0.23 0.29 0.03 -0.12 -0.28 0.60*  0.58%* 1.07* 1.04*
Knowledge -3722 0.07* —0.06 —0.02 —0.04 0.00 0.02
Engagement -0.02 0.01 —0.03* -0.02 0.00 -0.01
Progress —-0.02 —0.05% 0.03 —-0.02 —0.02* —-0.01
-2LL 93.63  80.36 73.62 99.28  72.63 64.04 12578 117.84 11040 13541 131.66 12342 49335 46690 46254 19356 172.72 170.64
Change in —2LL 13.27 6.73 26.64 8.60 794 7.44 3.75 824 2644 436 20.84 2.08
R? 0.08 0.22 0.29 0.10 0.37 0.45 0.06 0.13 0.19 0.07 0.10 0.17 0.02 0.10 0.1 0.01 0.14 0.15
Change in R? 0.15 0.07 0.27 0.08 0.07 0.06 0.03 0.07 0.08 0.0l 0.12 0.01

Tanzania Kenya Ghana Nigeria Zambia South Africa
Importance B B B B B B B B B B B B B B B B B B
Age -005 -0.07 -0.09 -0.02 -0.02 -0.02 0.02 0.02 0.02 0.02 0.02 0.02 -0.01 -0.01 —0.01 0.00 0.00 —-0.01
Gender -16.66 —1728 -—18.19 -085 0.8l -0.73  0.02 -0.08 —-0.07 —-024 030 —-040 1.23* 1.21%  1.00 —-044 046 -0.49
Education 0.56 0.38 0.39 -1.0l  —1.10* —156* 066 -060 —097 —0.19 —0.16 0.16 0.43 0.40 1.00 0.14 0.28 0.37
Rural/urban 0.27 -039 -070 0.92 091 111 1.56* 1.58* 158% —1.88* —-1.89* -1.70* -[828 -1830 -1816 -035 —0.20 —-0.24
Income -0.14 -0.14 0.00 0.29 0.29 0.23 0.09 0.07 -0.03 022 0.21 0.29 0.15 0.15 0.16 -0.02 —0.05 —-0.04
Scientific research 1.13 1.59 0.41 0.05 0.53 0.57 -0.15 -0.18 0.14 0.03 —-0.06 —0.13
Social actors 1.35 1.89 —-0.01 —0.08 0.47 0.34 -0.07  -0.05 0.06 0.05* 0.47 0.52
Scientists —1.31 -2.06 0.63 0.52 0.17 0.33 0.39 0.10 -0.08 —-0.34* 0.27 0.16
Knowledge 0.03 0.03 0.04* —-0.02 —-0.02 —-0.01
Engagement —-0.08 —0.01 —0.03 -0.02 —-0.03 —0.01
Progress —-0.01 —-0.03 0.00 —-0.02 —-0.03 —-0.02
-2LL 3127 28.14 24.68 125.14 123.03 11873 15622 15242 14727 22468 22373 21399 13464 13441 12180 11924 1153l 113.66
Change in —2LL 3.13 3.46 2.11 4.30 3.80 5.15 0.95 9.74 0.22 12.61 3.93 1.65
R? 0.18 0.26 0.36 0.09 0.10 0.14 0.07 0.09 0.13 0.07 0.08 0.13 0.10 0.10 0.20 0.0l 0.06 0.07
Change in R? 0.08 0.09 0.02 0.04 0.03 0.04 0.01 0.05 0.00 0.10 0.04 0.02

Note: | =strongly agree and somewhat agree; 0 = neither agree nor disagree, somewhat disagree, strongly disagree and don’t know/refuse. *P <0.05; **P<0.01; ***P<0.001.
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Table 3. Logistic regression output for hesitancy about safety of vaccines.

Chad Morocco DR Congo Mali Algeria Gabon
Safety B B B B B B B B B B B B B B B B B B
Age 0.0l 0.01 0.00 0.0l 0.0l 0.0l 0.00 0.00 0.00 -0.01 -0.01 —-0.01 —-0.01 —-0.01 —-0.01 0.01 0.01 0.0l
Gender 0.15 —-0.01 0.03 —0.43 —-0.33 —0.55 —-0.06 —-0.07 —-0.10 -038 034 —0.46 0.22 033 0.34 0.08 —-0.12 —0.14
Education L9k ] | 3%* 1.02% 0.83%F  0.88*F  ].22%* 0.21 0.20 0.12 -034 037 —-0.33 —-0.02 0.08 0.16 0.05 0.08 —-0.01
Area type 0.39 0.35 0.27 —0.44 —-0.53 —-0.38 0.20 0.19 0.16 0.06 0.17 0.20 —-0.50% —0.40 —0.40 0.51*%  0.45% 0.38
Income -0.12 —0.14 —0.14 0.00 -0.04  0.00 —-0.02 —-0.01 0.0l 0.01 0.00 —-0.01 —0.03 —-0.03 —-0.03 0.17* 0.18* 0.16*
Scientific research —0.64 -0.77 0.82%F  0.72%* 0.17 0.09 0.53*F  0.42% 0.24 0.23 0.34 0.32
Social actors 1.o1* 0.96% —041 —-0.59 0.00 —-0.02 —0.11 —-0.15 0.40% 0.39* 0.22 0.19
Scientists 0.50 0.37 0.46 0.46 —0.05 —-0.01 —-0.12 -0.17 0.21 0.19 0.25 0.25
Knowledge 0.02 —0.03* 0.00 0.00 —-0.01 0.0l
Engagement —0.02* 0.03* 0.0l 0.00 0.00 0.0l
Progress -0.01 —0.03%* -0.01 —0.02%* 0.00 -0.01
-2LL 306.7 296.4 290.1 2747 252.1 236.9 436.9 435.6 431.0 4206 4112 403.2 688.1 642.7 641.7 7723 7214 7158
Change in —2LL 10.28 6.31 2262 15.15 1.29 4.63 9.39 8.05 45.37 1.04 50.94 5.58
R? 0.08 0.13 0.15 0.07 0.18 0.25 0.0l 0.0l 0.03 0.02 0.06 0.09 0.02 0.13 0.13 0.04 0.15 0.16
Change in R? 0.04 0.03 0.11 0.07 0.01 0.02 0.04 0.03 0.11 0.00 0.11 0.0l

Tanzania Kenya Ghana Nigeria Zambia South Africa
Safety B B B B B B B B B B B B B B B B B B
Age -0.01 -0.02 —-0.02 0.00 0.00 0.00 0.01 0.01 0.0l -0.01  -0.0I —-0.02 0.03*%  0.03**  0.03**  —0.01 —-0.02 —-0.02
Gender -0.91 -1.24*  —-1.24* 0.5 0.17 0.16 —-0.16 —-0.23 —-0.13 -0.58 -0.76* —-0.78* 0.63* 0.58* 0.56* —-0.07 —-0.07 —-0.07
Education 1.14* 1.01* 1.48* 0.16 0.12 -0.01 —-0.40 —-0.32 —-0.48 0.26 0.21 0.34 0.45 035 0.71* 0.40 0.59 0.66
Area type 0.71 0.44 0.55 -0.22 —-0.31 —-0.15 —-0.07 —0.04 —-0.13 —046 —0.67% 047 0.18 0.21 0.28 —-0.38 —-0.23 —-0.32
Income -0.09 —-0.04 —-0.06 0.35%F 034  0.30% 0.35%F  0.34%*  0.26* 0.14 0.13 0.15 0.11 0.10 0.10 0.16 0.13 0.14
Scientific research 0.23 0.06 0.11 —-0.15 0.39 0.14 0.46 0.35 —-0.23 —-0.26 0.17 0.04
Social actors 0.12 —-0.05 0.74* 0.71* 0.71% 0.54 —-0.08 —-0.06 0.56* 0.55% 1.05%* ] 5%
Scientists 0.68 0.63 0.37 0.22 —-0.03 —-0.16 0.12 —0.11 0.18 0.03 —-0.18 —-0.30
Knowledge —-0.04 0.02 0.02 -0.01 —-0.02 0.00
Engagement 0.02 —-0.01 0.0l 0.0l 0.00 —-0.01
Progress —-0.03 —0.03%* —0.04%* —-0.03* —-0.02* —-0.02
-2LL 139.6 128.4 122.5 394.6 382.1 370.2 4425 429.7 403.8 4203 4094 3915 384.9 3703 361.7 214.6 195.8 190.7
Change in —2LL 11.26 5.87 12.57 11.87 12.84 25.88 10.87 17.92 14.52 8.68 18.80 5.16
R? 0.11 0.19 0.23 0.04 0.08 0.12 0.05 0.08 0.16 0.03 0.07 0.12 0.07 0.12 0.15 0.04 0.16 0.19
Change in R? 0.08 0.04 0.04 0.04 0.04 0.08 0.03 0.06 0.05 0.03 0.13 0.03

Note: | =strongly agree and somewhat agree; 0 = neither agree nor disagree, somewhat disagree, strongly disagree and don’t know/refuse.

*P<0.05; *P<0.01; ***P<0.001.
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Table 4. Logistic regression output for hesitancy about effectiveness of vaccines.

Chad Morocco DR Congo Mali Algeria Gabon
Effectiveness B B B B B B B B B B B B B B B B B B
Age -0.02 -002 -0.02 0.0l 0.01 0.00 —-0.03 —-0.02 —-0.03 —-0.02 —-0.03 —-0.02 0.00 0.00 0.0l 0.01 0.0l 0.0l
Gender -070 -0.86 -097* —-021 -0.13 -0.3I -0.14 -020 -0.19 -0.29 -0.21 -0.56 0.31 0.38 0.39 0.19 0.03 0.02
Education 0.52 0.44 0.84 058*  0.64* 1.09%*  —0.41 —0.41 -020 0.13 0.13 0.0l -0.02 O0.l6 0.19 0.04 0.11 0.05
Area type 0.31 0.34 0.44 -036 -044 033 -0.17  -0.26 —-0.31 -0.17 0.16 0.17 -035 -025 026 020 0.15 0.13
Income -0.13 -0.13 —-0.09 -0.17 -022 -0.19 -002 0.02 0.06 -0.07 —-0.15 —-0.18 0.06 0.09 0.08 0.02 0.02 0.02
Scientific research 0.20 0.12 0.73**  0.65%* 0.41 0.41 0.84%* 0.58 0.30 0.29 0.55* 0.52%
Social actors 0.25 0.14 -043 -056 0.14 0.18 —-0.06 -0.16 0.18 0.21 -0.09 -0.09
Scientists 0.74 0.65 054* 051* 0.10 0.00 0.56 0.46 0.66** 0.61** 0.32 0.32
Knowledge —0.01 —0.03% —-0.01 0.02 0.00 0.0l
Engagement —0.01 0.02%* -0.01 —0.02 —0.01 0.00
Progress —0.01 —0.02* 0.00 —0.05%* 0.00 —-0.01
-2LL 2780 270.0 265.2 3197 2962 2817 210.5 203.4 201.9 228.0 195.6 172.8 692.0 6l6.1 6137 5686 532.1 5312
Change in —2LL 8.00 4.82 23.55 14.46 7.11 1.57 3242 22.83 7592 241 36.56 091
R? 0.05 0.08 0.11 0.04 0.15 0.21 0.03 0.07 0.08 0.02 0.20 0.32 0.02 0.20 0.20 0.01 0.10 0.1
Change in R? 0.11 0.06 0.04 0.01 0.18 0.12 0.18 0.0l 0.10 0.00

Tanzania Kenya Ghana Nigeria Zambia South Africa
Effectiveness B B B B B B B B B B B B B B B B B B
Age 0.00 0.00 —0.01 -0.01 -0.0I -0.02 0.00 0.00 0.01 —0.03%* —0.03** —0.03** 0.00 0.00 0.00 -0.01 -0.01 -0.01
Gender -056 —0.78* —-092* 039 0.42 0.41 -032 033 —-0.31 —0.74%* —0.65** —0.61** 023 0.25 0.23 -045 -048 -0.52
Education 0.29 0.17 0.69 -005 -0.10 -0.14 -05I —-0.53 —0.45 —0.47 —0.34 0.05 0.44 0.47 0.58*  0.06 0.03 0.08
Area type 0.46 0.22 0.28 0.27 0.21 0.32 -0.65* -0.59* -0.62* -0.80** -0.69** —-055* -025 -027 -028 —0.15 -0.10 -0.14
Income —0.02 0.0l 0.04 0.38** 037+ 034* -0.12 -0.12 —0.15 —-0.03 —-0.03 —0.01 0.10 0.11 0.10 -0.08 -0.10 -0.12
Scientific research 0.13 0.03 0.07 —-0.13 -030 059 —0.49*%  —0.45* -025 -029 0.24 0.19
Social actors 0.51 0.51 0.74*  0.74* 0.82* 0.74* —0.11 -0.12 -0.01  -0.03 0.86* 1.07**
Scientists 0.24 0.01 0.16 0.0l -0.60  —0.85* 0.34 0.25 0.50%  0.44 -0.54 -0.77%
Knowledge —-0.03 0.01 —-0.01 —0.03%* 0.00 0.00
Engagement —0.01 —0.02* 0.02* 0.01 0.00 —0.03*
Progress —0.03* —0.02* —-0.03* 0.00 —-0.01 —-0.01
-2LL 2738 2547 2439 4643 4528  443.1 367.6 360.8 346.0 650.7 641.4 6224 4589 4505 4467 2378 227.1 2188
Change in —2LL 19.07 10.82 11.54  9.66 6.79 14.81 9.34 19.03 8.46 3.79 1069 827
R? 0.03 0.11 0.15 0.06 0.09 0.12 0.05 0.08 0.13 0.10 0.12 0.16 0.03 0.06 0.07 0.02 0.09 0.14
Change in R? 0.08 0.05 0.03 0.03 0.02 0.05 0.02 0.04 0.03 0.01 0.07 0.05
Note: | =strongly agree and somewhat agree; 0 = neither agree nor disagree, somewhat disagree, strongly disagree and don’t know/refuse. *P <0.05; **P<0.01; ***P<0.001.
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RQ3. What are the predictors of perceptions of safety,
importance and effectiveness of vaccines at the country level?

The explanatory and response variables were the
same as for the 40 countries: demographics (age,
gender, education, income and area type); the three
latent trust factors (trust in social actors, trust in scientific
research and trust in science and scientists); and the sum-
mative scales of progress, engagement and knowledge.

Hesitancy about importance (Table 2): The sig-
nificance of variables as predictors in francophone
countries varied. The largest number of significant vari-
ables (four) was in Morocco (age, education, trust in sci-
entific research and science as progress), and there were
none in Mali. General education was significant and
negatively associated in Chad but positive in
Morocco. For anglophone countries, significance also
varied across countries, and rural/urban living was the
only variable significant in two countries—Nigeria
with negative association and Ghana with positive
beta value. Both are West African countries.

Hesitancy about safety (Table 3): The significance
of variables as predictors in francophone countries also
varied. The largest number of significant variables
(five) was also in Morocco (education, trust in scientific
research, knowledge, engagement and progress) and
one each in Algeria (social actors) and Gabon
(income). General education was positively significant
in both Chad and Morocco. Zambia had the highest
number of significant predictors (five) of the anglo-
phone countries (age, gender, education, social actors
and progress). The least was South Africa, with positive
association for social actors. Income was significant for
both Kenya and Ghana, and gender was significant for
Nigeria, Tanzania and Zambia.

Hesitancy about effectiveness (Table 4): The
significance of variables as predictors in francophone
countries varied, but none was significant for the DR
Congo data. The largest number of significant vari-
ables for the francophone countries was in
Morocco. Nigeria and Ghana had the highest
number of predictors among the anglophone coun-
tries, and rural/urban living was significant for both.

10. Conclusions

The hesitancy about vaccine safety average for the
22 francophone countries was more than double the

average for the 18 anglophone countries. Hesitancy
about vaccine importance for francophone countries
was also almost double that for English speakers.
These differences mirror that observed between the
United Kingdom and France, splitting Africa along
colonial lines, and are thus strong indicators of the
colonial or francophone effect. This division on
vaccine hesitancy plausibly reflects the strong role
of a continued sharing of language, education and
cultural ties with former colonies. Shared communi-
cation is also more readily accessible through social
media with expanding internet access, its popularity
and reach. Language restricts African people to news
and public debates from French- or English-speaking
media, and this has become even more important as
health news is increasingly sought from online
groups, blogs and social-media apps rather than
from official vaccine information sites.

Comparing where the respondents reside, this
study found that people in urban areas, who are
more likely to have internet access, were more hesi-
tant about vaccine importance and effectiveness than
those in rural areas, who, in Africa, are largely
farmers and less likely to have internet access.

With trust in institutions, those who had higher
levels of trust in social actors (such as national gov-
ernment, journalists, people neighborhood, doctors
and nurses) were more hesitant about the safety
and effectiveness of vaccines, but not their import-
ance. Thus, social actors play a strong role in
public perceptions of safety and effectiveness.
Social actors are more likely to be found in the
media, on unofficial vaccine information sites and
in everyday social communications, so these findings
expand our understanding of the importance of non-
scientific actors in vaccine hesitancy.

With scientific actors, higher levels of trust in sci-
entific research led to more hesitancy about the
importance and safety but not the effectiveness of
vaccines. Trust in scientists was significant only for
hesitancy about importance. An increasing level of
general education was also significantly associated
with all three hesitancy variables. These findings
suggest that the expectation that ‘the more people
know about science, the more they love it’ may not
always be met and, in fact, may have an opposite
effect with regard to vaccine hesitancy. This study
found, however, that Africans in the sample
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population who saw science as progress and as bene-
fiting the public and improving lives were less likely
to be hesitant about the importance, safety and effect-
iveness of vaccines.

At the country level, the significance of variables
as predictors varied, and there was no overarching
predictor for all 12 countries, which may indicate
the strong role of local social and cultural factors.
For Nigeria and Ghana, both in West Africa, rural
versus urban living was important for perceptions
of the effectiveness and the importance of vaccines.
On safety, income was important for Ghana and
Kenya. The level of general education was important
for Chad and Morocco. Gender was important for
Nigeria, Tanzania and Zambia.

This research has shown the role of continent-
wide and country-level predictors for all three types
of vaccine hesitancy and will be valuable for inform-
ing future public-health policies and communication
campaigns, even beyond vaccines. Health policies
and campaigns need to recognize continent-wide
similarities, the potential impact of language differ-
ences and country-level cultural differences for suc-
cessful implementation and outcomes. It is also
important to keep a longitudinal data stream as part
of a monitoring and evaluation process to guide the
content of communication campaigns and the direc-
tion of further policy. More research is needed on
the relationship between language and vaccine hesi-
tancy, in particular the role of the media in public
perceptions.

The data for this study was collected a year before
the COVID-19 pandemic and the subsequent intro-
duction of COVID-19 vaccines. While this can be
seen as a limitation, it is also an advantage in that
it provides baseline data for future comparisons.
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Appendices

Appendix I. Factor analysis of trust variables maximum likelihood extraction rotated with Promax Kappa 4, showing the three-factor solutions: scientific
research, social actors and institutions, and science and scientists.

Chad Morocco DR Congo Mali

Algeria Gabon Tanzania Kenya Ghana Nigeria Zambia South Africa Africa 12 Africa 40

Trust in scientific research

Factor number 2 2 2 2 2 | 3 | | | 2 | 2 2
Sci. UNL. Open, honest 0.40 0.47 0.66 043 070 057 0.32 0.52 070 0.74 0.64 0.56 0.59 0.60
Sci. UNI. Benefit public 0.41 0.62 044 068 041 047 0.67 0.67 0.42 0.43 0.51 0.54
Sci. COM. Open, honest  0.81 0.84 0.80 094 047 088 0.87 0.65 0.75 0.68 0.8l 0.8l 0.8l 0.8l1
Sci. COM. Benefit public  0.85 0.74 0.90 080 049 083 0.54 0.68 0.73 0.73 0.51 0.68 0.78 0.76
National government
Journalists
Traditional healers 0.17*
People neighborhood
NGO, non-profit
Doctors and nurses
Science
Sci. accurate info.
Scientists
% Variance explained 501 7.13 26.43 723 620 3406 267 477 3780 3278 5.18 27.88 5.34 5.08
Trust in social actors and institutions
Factor number | | | | | 2 | | 2 2 | 3 | |
Sci. UNI. Open, honest
Sci. UNI. Benefit public 0.40
Sci. COM. Open, honest
Sci. COM. Benefit public
National government 0.69 0.69 0.77 0.69 058 072 0.51 0.61 0.6l 0.71 0.68 0.57 0.72 0.74
Journalists 0.82 0.6l 0.71 0.57 046 066 0.57 040 0.54 0.58 0.56 0.52 0.65 0.63
Traditional healers 0.42 0.51 044 039 043 0.14 045 0.56 0.40 0.25 0.28 0.23
People neighborhood 0.58 0.39 0.50 0.60 064 043 049 042 038 0.51 0.44 0.35 0.54 0.52
NGO, non-profit 0.60 0.63 0.53 041 035 0.51 0.46 0.38 0.50 0.49 0.51 0.42 0.54 0.53
Doctors and nurses 0.64 0.42 0.79 0.77 059 025 0.53 0.64 0.53 045 0.53 0.31 0.64 0.66
Science

(continued)
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Appendix I. Continued

Chad Morocco DR Congo Mali

Algeria Gabon Tanzania Kenya Ghana Nigeria Zambia South Africa Africa 12 Africa 40

Sci. accurate info.
Scientists
% Variance explained

Trust in science and scientists

Factor number

Sci. UNI. Open, honest
Sci. UNI. Benefit public
Sci. COM. Open, honest
Sci. COM. Benefit public
National government
Journalists

Traditional healers
People neighborhood
NGO, non-profit
Doctors and nurses
Science

Sci. accurate info.
Scientists

% Variance explained
Fit indices

Cronbach’s alpha

Factor analysis

Variance explained
Goodness-of-fit test
Chi-square

Sig.

KMO sampling adequacy
Bartlett’s test of sphericity
Sig. P<0.05

0.64
39.07

3

0.54
091

5.16
0.89
49.25
62.36
0.022
0.92

2420
0.001

0.53
25.84

3

0.19*

0.73
0.72

497
0.80
37.95
93.07
0.001
0.8l

992
0.001

0.59
19.73

1.04
0.46

6.56
0.89
52.73
70.59
0.004
091

2485
0.001

0.65
33.90

0.43
0.29

0.75
0.78

5.25
0.86
46.38
71.23
0.003
0.89

1850
0.001

0.47
27.87

0.78
0.67
0.28
3.94

0.82

38.01

78.89
0.001
0.87

1727
0.001

0.30
5.86

0.32

0.289
0.73
0.85
0.41
3.76

0.86

43.68

149.88
0.001
0.89
2651
0.001

0.56
27.84

0.25
0.50

0.60
0.82

474
0.80
35.24
77.29
0.001
0.89

1848
0.001

0.42
24.03

0.59
0.84

4.14
0.78
32.93
69.35
0.005
0.86

1692
0.001

0.52
4.62

0.73
0.63

3.15
0.87
45.57
125.09
0.001
0.92

3769
0.001

0.27
6.51

0.67
0.64
0.47
3.16

0.85

42.45

83.47
0.001
0.90
2744
0.001

0.39
34.94

0.37

0.30

0.87
0.68
0.29
3.45

0.86

43.58

67.43
0.008
091
2423
0.001

423

0.77
0.77
0.59
4.69

0.81

36.79

77.17
0.001
0.86
1503
0.001

0.50
34.95

0.72
0.8l
0.25
3.95

0.86

44.23

449.83
0.001
0.92
27819
0.001

0.50
35.87

0.70
0.79
0.24
343

0.85

44.37

1257.45
0.001
0.92
91405
0.001

Note: *Traditional healers show relative low correlations for Morocco and Tanzania and load on different factors.
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Appendix 2. Goodness-of-fit indices for 12 countries individually and the 40 African countries combined.

Multigroup confirmatory factor analysis

Chisq Df CFl TLI AIC BIC RMSEA SRMR
Africa 40 fit.configural 2742.75 124 0.971 0.964 693076 693748 0.044 0.023
fit.loadings 2757.90 134 0.971 0.967 693071 693663 0.042 0.023
fit.intercepts 3071.09 144 0.968 0.965 693364 693876 0.043 0.025
fit.means 3143.42 147 0.967 0.965 693431 693918 0.043 0.026
Africa 12 fit.configural 1046.97 124 0.967 0.958 213715 214289 0.047 0.026
fit.loadings 1065.70 134 0.967 0.961 213714 214220 0.045 0.027
fit.intercepts 1151.75 144 0.964 0.961 213780 214217 0.045 0.029
fit.means 1178.58 147 0.963 0.961 213801 214218 0.045 0.03
Chad fit.configural 221.599 124 0.959 0.949 15920 16274 0.056 0.04
fit.loadings 231.626 134 0.959 0.952 15910 16222 0.054 0.043
fit.intercepts 246.04 144 0.957 0.954 15904 16174 0.053 0.045
fit.means 249.118 147 0.957 0.955 15901 16159 0.053 0.046
Morocco fit.configural 233.12 124 0.882 0.851 10685 11004 0.073 0.066
fit.loadings 239.27 134 0.886 0.867 10671 10952 0.069 0.07
fit.intercepts 275.94 144 0.857 0.845 10688 10931 0.074 0.076
fit.means 297.48 147 0.837 0.827 10703 10935 0.079 0.089
DR Congo fit.configural 172 124 0.98 0.975 16592 16942 0.04 0.038
fit.loadings 182.7 134 0.98 0.977 16583 16891 0.039 0.044
fit.intercepts 198.99 144 0.978 0.976 16579 16846 0.04 0.046
fit.means 204.37 147 0.977 0.975 16579 16833 0.04 0.049
Mali fit.configural 189.38 120 0.962 0.95 13594 13953 0.051 0.044
fit.loadings 204.65 132 0.96 0.953 13585 13895 0.05 0.051
fit.intercepts 216.29 142 0.959 0.955 13576 13846 0.049 0.052
fit.means 229.73 145 0.953 0.95 13584 13841 0.052 0.064
Algeria fit.configural 188.69 122 0.96 0.949 16873 17248 0.044 0.04
fit.loadings 197.03 133 0.962 0.955 16860 17186 0.041 0.043
fit.intercepts 21851 143 0.955 0.951 16861 17144 0.043 0.046
fit.means 228.39 146 0.951 0.948 16865 17135 0.044 0.048
Gabon fit.configural 281.63 118 0.937 0916 19589 19991 0.066 0.045
fit.loadings 304.17 131 0.933 0.92 19586 19930 0.064 0.049
(continued)

0¢

(0)0 @ouans Jo sainyny



Appendix 2. Continued

Multigroup confirmatory factor analysis

Chisq Df CFI TLI AIC BIC RMSEA SRMR
fit.intercepts 330.54 141 0.927 0919 19592 19891 0.065 0.051
fit means 35451 144 0918 0912 19610 19896 0.067 0.063
Tanzania fit.configural 194.43 122 0.961 0.95 17386 17771 0.043 0.039
fit.loadings 200.98 133 0.963 0.957 17371 17707 0.04 0.042
fit.intercepts 233.52 143 0.951 0.946 17383 17674 0.044 0.046
fit. means 237.62 146 0.95 0.947 17381 17659 0.044 0.049
Kenya fit.configural 168.69 102 0.959 0.947 20288 20646 0.042 0.039
fit.loadings 183.06 I 0.956 0.948 20284 20601 0.042 0.045
fit.intercepts 209.786 120 0.945 0.94 20293 20569 0.045 0.048
fit. means 210.765 123 0.947 0.943 20288 20550 0.044 0.049
Ghana fit.configural 280.453 124 0.958 0.947 20827 21222 0.056 0.038
fit.loadings 285.869 134 0.959 0.953 20812 21160 0.053 0.042
fit.intercepts 306.766 144 0.956 0.953 20813 21114 0.053 0.044
fit. means 309.738 147 0.956 0.954 20810 21097 0.052 0.044
Nigeria fit.configural 221.47 122 0.963 0.952 20099 20494 0.047 0.037
fit.loadings 240.2 133 0.96 0.953 20096 20440 0.047 0.044
fit.intercepts 255.36 143 0.958 0.954 20091 20389 0.046 0.045
fit. means 272.2 146 0.953 0.95 20102 20386 0.049 0.056
Zambia fit.configural 171.56 118 0.977 0.97 18562 18957 0.039 0.035
fit.loadings 179.56 131 0.979 0.976 18544 18882 0.035 0.038
fit.intercepts 195.33 141 0.977 0.975 18540 18834 0.036 0.04
fit. means 202.1 144 0.975 0.973 18540 18822 0.037 0.045
South Africa fit.configural 260.61 124 0.949 0.936 20134 20520 0.055 0.042
fit.loadings 283.35 134 0.944 0.935 20137 20476 0.055 0.05
fit.intercepts 297.18 144 0.943 0.938 20131 20424 0.054 0.051
fit. means 31443 147 0.937 0.934 20142 20422 0.056 0.061

Note: Fit measures for MGCFA include chi-square, Tucker-Lewis index (TLI), comparative fit index (CFl), root-mean-square error of approximation (RMSEA) and standardized root-
mean-square residual (SRMR). The Akaike information criterion (AIC) and the Bayesian information criterion (BIC) can also be used to compare competing models and balance model
fit and model complexity. While the CFl ranges from 0 to |, the TLI can exceed |. Acceptable values should be in the 0.90 range, and are better if they are greater than 0.95. TLI
attempts to correct for model complexity but is somewhat sensitive to a small sample size. The RMSEA and the SRMR decrease as fit improves; therefore, the lower the value, the
better. The SRMR ranges from 0 to |, and it is generally agreed that a value less than 0.05 is a good fit and that those around 0.8 are acceptable. RMSEA is insensitive to sample size, but
sensitive to model complexity (Bialosiewicz et al., 2013).
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