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Abstract

Immunization is the most cost-effective health intervention in the world yet, vaccination
uptake is still low with less than 50% of children aged 12—-23 months fully vaccinated in Cam-
eroon by 2018. The objective of this study was to estimate the burden of vaccine hesitancy
associated with routine vaccines in Yaounde-Cameroon. A two-stage cross-sectional clus-
ter survey was conducted in Yaoundé in November 2021, targeting parents/guardians of
children 0-59 months. Clusters were selected with probability proportionate to size (PPS)
and household’s selection done using a restricted sampling method. Data collection was
done using an interviewer-administered questionnaire, “Core Closed Questions” and “Likert
Scale Questions” proposed by the WHO Vaccine Hesitancy Technical Working Group in
2014. Vaccine hesitancy was analyzed as proportions of parent’s/guardian’s self-reported
vaccine refusal or delay in vaccination with 95% confidence interval. This was stratified by
household wealth level and tested using Chi-Square test to appreciate the effect of house-
hold wealth on vaccine hesitancy. A total of 529 participants were enrolled out of 708 visited,
giving a non-response rate of 25%. In total, vaccine hesitancy was reported in 137(25.90
[22.35-29.80] %), and oral polio vaccine(OPV) was the most affected vaccine with hesi-
tancy of 10%. Vaccine hesitancy prevalence did not vary significantly across different
households’ wealth levels (p-value = 0.3786). However, in wealthy households’ refusal of
vaccines (14%) was less than in poorer households (20%). Lack of trust was reported as the
leading cause of vaccine refusal (43%). Vaccine hesitancy prevalence in Yaounde is high
and oral polio vaccine(OPV) was the most affected vaccine. The level of weath does not
affect vaccine hesitancy and lack of trust was the leading cause of vaccine hesitancy related
to routine immunization in Yaounde-Cameroon. We, recommend that the burden of vaccine
hesitancy should be assessed at national scale and root causes investigated.
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1. Introduction

Vaccination is the most cost-effective public health intervention in terms of the impact on
health, society, economy, and education [1]. The WHO estimates that 2 to 3 million deaths are
prevented every year through immunization against diphtheria, tetanus, whooping cough, and
measles [2].

Despite the merits of vaccination, vaccination coverage is still below the desired level in
many places. In 2018, the global immunization coverage varied from 35% for rotavirus vaccine
to 90% for DPT1(first dose of diphtheria, pertussis and tetanus vaccine) [3]. Except for a few
vaccines like the rotavirus vaccine, pneumococcal 13-valent conjugate vaccine (PCV-13) 1, and
haemophilus influenzae type b(HiB)3, the vaccination coverage of all vaccines in the Africa was
generally lower than the global coverage [3]. According to the results of the 2018 demographic
and health survey in Cameroon, approximately 10% of children aged 12-23 months had not
received any vaccine dose, and only 41.5% of them had received all the required vaccines [4].

In general, vaccination uptake in a population is determined by vaccination service avail-
ability and the level of vaccine hesitancy [5]. Concerning vaccination service availability in
Cameroon, routine immunization services are available at all public and private health facilities
and at all the levels of the health pyramid [6]. All services related to routine immunization are
free of charge, and integrated health centers (IHCs) organize outreach immunization sessions
to cover all remote areas having difficulties to reach the health facility because of distance or/
and natural barriers [6]. With the level of expansion of the Expanded Program on Immuniza-
tion (EPI)’s activities to all existing health facilities in Cameroon, it is very reasonable to believe
that low coverage might be associated more with vaccine hesitancy than unavailability of vacci-
nation services [7]. On the other hand, the situation of vaccine hesitancy is still not investigated
in Cameroon.

According to the Strategic Advisory Group of Experts (SAGE) Working Group on Vaccine
Hesitancy, vaccine hesitancy is defined as the delay in acceptance or refusal of vaccination
despite the availability of vaccination services. It is complex and context-specific, varying across
time, place and vaccines [5]. Vaccine hesitancy is influenced by three (3) key factors related to
complacency, confidence, and convenience [5]. Several factors contribute to the vaccine deci-
sion-making process [8]. These factors are the reasons or causes of vaccine hesitancy and are
called determinants of vaccine hesitancy. There are two models of vaccine hesitancy determi-
nants which are the 3C model and the 5C model [5,9]. The 3C model has to do with 3 determi-
nants (complacency, confidence, and convenience), while the 5C model adds 2 more factors to the
three 3C model (rational Calculation and Collective responsibility).

Globally, studies conducted on vaccine hesitancy are still very few, but there is evidence that
many countries are struggling with it. More than 90% of the 194 member states of the WHO
reported vaccine hesitancy over three years [10,11]. The 3-year (2015 to 2017) analysis of the
WHO/UNICEF member state Joint Reporting unveiled that vaccine hesitancy is present in all
the six WHO regions, and it cuts across all the four categories of country income levels as clas-
sified by the WHO [10]. In Cameroon, very little is published on vaccine hesitancy; a few that
could be identified were related to Human Papillomavirus Vaccine (HPV) and covid-19 vac-
cine and practically nothing on routine EPI vaccines [12-14]. Based on these studies, vaccine-
related mistrust in Cameroon varied somewhat between 71-85%.

As vaccine hesitancy is multilayered and varies in time, space, and vaccines, it is only nor-
mal to have a study on hesitancy related to EPI vaccines to appreciate better the burden of the
problem related to routine immunization, and hence contribute to improving vaccine uptake
in the country. This study describes the EPI-related burden of vaccine hesitancy in Yaounde,
Cameroon.
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2. Materials and methods
2.1. Ethical approval

This study was approved by the regional ethics committee for the centre region of Cameroon
(CE No 01410/CRERSHC/2021). Before enrolment, all potential participants were well
informed about the study objective and procedures of data collection by the study investiga-
tors. Potential participants were allowed to ask questions for clarifications and they were free
to accept or refuse participantion without any influence or consequence. Only people who
willingly gave their verbal informed consent were included in the study.

2.2. Research design

It was a two-stage cross-sectional community-based cluster survey conducted in Yaoundé in
November 2021 targeting parents/guardians of children aged 0-59 months. All the six health
districts in Yaoundé were included, and clusters were constituted of quarters in the various
health area selected with probability proportionate to size (PPS), and household’s selection
done using a restricted sampling technique. Data collection was done in November 2021 using
an interviewer-administered questionnaire targeting parents/guardians. This data was cleaned
using MS-Excel 2019 and analyzed with R version 4.1.0 (2021-05-18).

2.3. Research area

It was conducted in Yaoundé, the administrative capital of Cameroon. It has a population of
more than 2.8 million inhabitants and is made up of six health districts. The health districts in
Yaounde includes: Biyem-assi, Cite verte, Djoungolo, Efoulan, Nkolbisson, and Nkolndongo.

2.4. Study population

The study targeted parents (or guardians) of children aged 0-59 months living in Yaounde
during the study period. In order of preference, the mother, or father or guardian of the child
was enrolled depending on their availability.

2.5. Sample size and sampling technique

The sample size required for this study was estimated at 700 participants. When we considered
the feasibility of the work in the field in terms of the number of households that a survey team
can complete in one day, we decided to form 30 clusters of 24 households. A total of 30 clusters
(quarters) were selected with probability proportionate to size (PPS) using the Emergency
Nutrition Assessemnt (ENA) software version 2021. While in the cluster, the surveyor listed all
households with the assistance of a community member (or leader). The direction of sampling
in the cluster was selected randomly by tossing a plastic bottle and following the head of the
bottle when it stopped rotating. In the same way that we calculate the sampling interval in sys-
tematic sampling, the block size(¢) used in the cluster was obtained by dividing the number of
households in the cluster by 24 (number of households to interview in each cluster), i.e, N/24
= ¢. The surveyor then followed the cluster’s movement plan and randomly selected one (1)
household for every successive ¢ households. The restrictive sampling done in household
selection is similar to the systematic sampling except that in restrictive sampling, random
selection is repeated for each household to be included within the sampling interval. In each
household selected, one parent (preferably the mother) of each child aged 0-59 months were
interviewed. The mother of each child was preferred because in the context, they are in charge
of child’s care and immunization. In the absence of the mother, the interviewers would ask the
person in charge of the child immunization(guardian) and interview. In a situation where
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there existed more than one child for the same mother, hesitancy was reported if at least one of
these children was delayed or not up-to-date.

2.6. Data collection

Data were collected using an electronic questionnaire designed and deployed in tablets with
KoBo Toolbox by the investigation team. Prior to data collection, surveyors were recruited
and trained on the study procedures, data collection and consenting process for two days. The
training of surveyors ended with a pretest of the survey tools, conducted in quarters that were
not selected for the survey in Yaounde. Data collection activities in the field were supervised
by the principal investigator of the study. Data collections tools used in this study were “Core
Closed Questions” and “Likert Scale Questions” proposed by the WHO Vaccine Hesitancy
Technical Working Group in 2014 [8].

The variables collected in this study included vaccine hesitancy(y/n), casues of hesitancy,
and household wealth index (I, II, III, IV, V). The wealth index is calculated using easy-to-col-
lect data on a household’s ownership of selected assets such as number of people living in one
room(>5 persons/ <5persons), type of water source(improved/unimproved), type of toilet
(improved/unimproved), possession of a television(y/n), car(y/n), motor bike(y/n), telephone
(y/n), fridge(y/n), type of cooking fuel(y/n), and type of floor materials(tiles/cemented or earth)
for the household wealth index construction(see S1 Data)

2.7. Data management and data analysis

The database was cleaned using MS-Excel 2019 by visually checking for data consistency. Data
analysis was done with R version 4.1.0 (2021-05-18). Principal components analysis (PCA)
was used to generate a household wealth index.

Wealth index is a composite measure of a household’s cumulative living standard. House-
hold wealth index was generated using principal component analysis(PCA), and placed indi-
viduals on a continous scale- based on the scores of the first principal component. The scale
was then ranked, after which it is subdivided into 5 equal strata called wealth quintiles(Class I,
IL, 111, IV, V), with class I and Class V corresponding to households having the lowest and the
highest wealth indices in the population respectively.

Vaccine hesitancy was analyzed as proportions of parent’s/guardian’s self-reported vaccine
refusal or delay in percentage with 95% confidence interval (CI). This was stratified by house-
hold wealth level and tested using chi-2 test to appreciate the effect of household wealth on
vaccine hesitancy. The threshold of statistical significance was fixed at a p-value <0.05.

Furthermore, the other section of hesitancy was related to scoring some key facts about vac-
cine and immunization using Likert Scale(sacled 1-5) Questions, and this was analyzed by cal-
culating the median score for each question and the interquartile range (IQR). It was further
compared between different household wealth levels using Mann-Whitney Test to appreciate
the effect of household wealth level on vaccine hesitancy. The threshold of statistical signifi-
cance was fixed at a p-value <0.05.

3. Results and discussions

In total, all the 30 clusters planned were reached, and 529 parents were interviewed from 708
households. Table 1 presents the attitudes and practices of parents vice-a-vice routine immuni-
zation services. In total, vaccine hesitancy was reported in 137 participants giving a vaccine
hesitancy prevalence of 25.90[22.35-29.80] %. This prevalence did not vary significantly across
the different households’ wealth levels (p-value = 0.3786). Approximately 85% of parents
believe that vaccination can protect their children from serious illness.
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Table 1. Self-reported vaccine hesitancy and parents beliefs on childhood vaccines with respect to the various household wealth levels.

Parents believes and aptitudes

Total Classes household OR[95%CI] | p-value
(N =529) | Wealth Index

LI | IV&V
(N=317) | (N=212)

N % n % n %

Believe that vaccines can protect children from serious diseases 448 | 84.69 | 264 | 83.28 | 184 | 86.79 | 1.32[0.80- | 0.2717
2.16]

Think that most parents have their children vaccinated with all the recommended vaccines 411 | 77.69 | 237 | 74.76 | 174 | 82.08 | 1.55[1.00- | 0.0477*
2.38]

Have been reluctant or hesitated to get a vaccination for child 115 | 21.74 | 67 | 21.14 | 48 |22.64 | 1.09[0.72- | 0.6807
1.66]

Have ever refused a vaccination for a child 94 | 17.77 |64 |20.19 |30 | 14.15| 0.65[0.41- |0.0750
1.05]

Distance, timing of clinic, time needed to get to clinic or wait at clinic and/or costs in getting to 54 |10.21 36 |11.36 |18 | 8.49 |0.72[0.40- |0.2860

clinic prevented me from getting my child immunized 1.31]

Have other pressures in life that prevent from getting child immunized on time 49 9.26 |35 |11.04| 14 | 6.60 | 0.57[0.30- |0.0845
1.09]

There are some reasons to think children should not be vaccinated 67 |12.67 |43 |13.56 | 24 | 11.320.81[0.48- |0.4470
1.39]

It is difficult for some ethnic or religious groups in my community / region to get vaccination for | 174 | 32.89 |98 |30.91 76 | 35.85 | 1.25[0.86- | 0.2365

their children 1.80]

Have receive or heard negative information about vaccination 230 | 43.48 | 131 | 41.32 | 99 | 46.70 | 1.24[0.88—- | 0.2218
1.77]

Still take my child to get vaccinated after you heard the negative information 127 | 55.22 | 78 | 59.54 | 49 |49.49 | 0.67[0.39- |0.1292
1.13]

Religious leaders in my community support vaccines for infants and children 271 | 51.23 | 159 | 50.16 | 112 | 52.83 | 1.11[0.79- | 0.5468
1.58]

Political leaders in me community support vaccines for infants and children 313 (59.17 | 182 | 57.41 | 131 | 61.79 | 1.20[0.84- | 0.3153
1.71]

Teachers in my community support vaccines for infants and children 321 60.68 | 189 | 59.62 | 132 | 62.26 | 1.12[0.78- | 0.5420
1.60]

Health care workers leaders in your community support vaccines for infants and children 349 | 65.97 | 211 | 66.56 | 138 | 65.09 | 0.94[0.65- | 0.7271
1.35]

https://doi.org/10.1371/journal.pgph.0001012.t001

In wealthy households, parents reported that most parents vaccinate their children with all
vaccine(82%) and less refusal of vaccine(14%) was recorded than in poorer households in
which the indicators were reported as 75% and 20%, respectively. Out of 43% of parents that
had received negative information on vaccination, only 55% of them still proceeded to vacci-
nate their children after the information. On the other hand, only 10% reported that distance,
timing of clinic, time needed to get to the clinic or wait at the clinic and/or costs in getting to
the clinic prevented them from getting their children immunized.

Vaccine hesitancy has been reported to affect all the WHO regions in the world though at
different prevalences. In 2016, it was reported that the African region and lower-income coun-
tries were the most affected by vaccine hesitancy [15]. Another study at household level in
Guatemala, Central America, reported a much lower vaccine hesitancy proportion with no
vaccine refusal but hesitancy due more to delay [16]. In Cameroon, a recent study on vaccine
hesitancy related to COVID-19 reported a hesitancy proportion of 84.5% [13]. Therefore, vac-
cine hesitancy is present in Cameroon, though it affects EPI vaccines differently from other
vaccines.

The very high COVID 19 vaccine hesitancy rate is likely due to its newness and the info-
demic associated with the pandemic. Even though EPI vaccine hesitancy in Cameroon seems
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Table 2. Refusal and delayance proportion per EPI vaccine as a proportion of vaccine hesitancy.

Vaccine Delay to receive vaccine for children(N = 115) Refused vaccines for children(N = 94)
Freq(n) Proportion(%) Freq(n) Proportion(%)

Polio 41 35.65 42 44.68
Others Vaccines 42 36.52 31 32.98

All Vaccines(every vaccine) 19 16.52 14 14.89
Measles Vaccine 15 13.04 9 9.57
Pentavalent Vaccine 11 9.57 8 8.51
Rotavirus Vaccine 10 8.70 7 7.45

Yellow Fever Vaccine 11 9.57 6 6.38

Beg 7 6.09 6 6.38
Pneumococcal Vaccine 6 522 6 6.38

NB: Note that if a person refused 2 avvcines, he/she will be counted under each of the vaccines.

https://doi.org/10.1371/journal.pgph.0001012.t002

relatively low, this can be the cause of infant morbi-mortality in Cameroon [2]. Table 2 pres-
ents refusal and delay proportion per EPI vaccine as a proportion hesitancy.

It can be seen that polio is the most affected vaccine representing 35.65% and 44.68% of
delay and refusal cases. For the other vaccines in the EP], the hesitancy was generally less than
15%. Vaccine hesitancy varies across different EPI vaccine with the Polio vaccine most
affected. Table 3 presents vaccine hesitancy prevalence in the general population per EPI
vaccine.

This results are in line with the report of the WHO working group on vaccine hesitancy
that describes this phenomenon as “complex”, and varying from one vaccine to the other [8].
This could be explained by the polio eradication effort recently in which the Ministry of Health
organized countless sessions of polio vaccination campaigns [17,18] over the national territory.
This might have raised questions and suspicion within the population. In Northern Nigeria,
polio vaccine refusal was reported to be due to lack of confidence, especially because of “too
frequent” campaign and due to the the false belief that the Oral Polio Vaccine (OPV) contains
birth control ingredients [19]. In the same study, the OPV refusal proportion was high about
33% [19] which is similar to our findings with a OPV refusal of 44.68%.

According to our findings, causes of vaccine refusal or delay were numerous, but the most
reported causes included the respondent had heard or read negative information about vaccine
on social media (>40%), the respondent did not think that the vaccine was needed (>29%),
bad experience with previous vaccination (>13%), and bad experience with a vaccinator in the

Table 3. Vaccine hesitancy prevalence in the general population by vaccine.

Vaccine Hesitancy proportion(N = 137)
n Prevalence(%)
Polio 58 10.96
All vaccines(every vaccine) 22 4.16
Measles vaccine 17 3.21
Pentavalent Vaccine 13 2.46
Yellow fever vaccine 12 2.27
Rotavirus Vaccine 10 1.89
Bcg 9 1.70
PCV-13 6 1.13

https://doi.org/10.1371/journal.pgph.0001012.t003
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Heard or Read Negative Media

Did Not Think It Was Needed

Had a Bad Experience Or Reaction With Previous Vaccination

Had A Bad Experience With Previous Vaccinator/Health Clinic

Someone Else Told Me That The Vaccine Was Not Safe

Someone Else Told Me They/Their Child Had A Bad Reaction

Did Not Think The Vaccine Was Effective

Not Possible To Leave Other Work (At Home Or Other)

Did Not Know Where To Get Good/Reliable Information

Did Not Know Where to Get Vaccination

Other Beliefs/Traditional Medicine

Fear Of Needles

Fig 1. Reasons stated by the parents for refusing one or more vaccines for their children.

https://doi.org/10.1371/journal.pgph.0001012.g001

past (>8%). In any case, our findings show that lack of trust and confidence, perceived Com-
placency (e.g. In Figs 1 & 2, people did not see the need to vaccine their children) and Conve-
nience (e.g. In Figs 1 & 2, few people did not know where to get vaccine) are the leading causes

Heard or Read Negative Media

Did Not Think It Was Needed

Had a Bad Experience Or Reaction With Previous Vaccination
Had A Bad Experience With Previous Vaccinator/Health Clinic
Did Not Think The Vaccine Was Effective

Did Not Know Where to Get Vaccination

Someone Else Told Me They/Their Child Had A Bad Reaction
others

Someone Else Told Me That The Vaccine Was Not Safe

Did Not Know Where To Get Good/Reliable Information

Did Not Think The Vaccine Was Safe or Concerned About Side Effects
Other Beliefs/Traditional Medicine

Not Possible To Leave Other Work (At Home Or Other)
Religious Reasons Other (Explain)

Fear Of Needles
0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Fig 2. Reasons stated by the parents for being reluctant to accept one or more vaccines for their children.

https://doi.org/10.1371/journal.pgph.0001012.9002
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of vaccine hesitancy in Yaounde-Cameroon (see Figs 1 & 2). Fig 1 presents reasons stated by

the parents for refusing one or more vaccines for their children and Fig 2 shows Reasons stated

by the parents for being reluctant to accept one or more vaccines for their children.

This suggest that lack of trust and confidence is the leading cause of vaccine hesitancy
related to routine immunization in Yaounde-Cameroon. Nothwithstanding, Conveniency
equally plays a significant role as shown in Figs 1 & 2. These results are in accordance with the
report of the WHO Working group on vaccine hesitancy and other publications that stated
that Lack of confidence, Complacency and Convenience are the three main factors that cause

vaccine hesitancy [5,8,20-23].

Vaccine hesitancy has a very significant impact on the health of individuals and the general
public health as a whole. When vaccine hesitancy occurs, children immunization is either
delayed or refused [8] leading to reduced effectiveness of immunization interventions. The

unvaccinated child is exposed to infectious diseases and possible death [24]. At the same time,

the unimmunized child is a major threat to other children around them as they can easily

transmit inoculums capable of causing outbreaks and deaths [24,25] and consuming the
already limited health resource. In a similar way, vaccines already in stock are not used on
time, leading to a waste an additional waste of the limited human, financial and material

resources [26].

Targeting vaccine hesitancy for routine immunization in Yaound-Cameroon should be a
major priority of the EPI. If awareness is raised on the importance of immunization and find-
ing a way to combat misinformation on media, it will go a long way to improve routine immu-

nization uptake in Yaounde-Cameroon.

Table 4 presents the Likert survey questionnaire presented by vaccine hesitancy. It suggests
that the level of knowledge and the perceptions of vaccine-hesitant and non-hesitant parents/

guardians on immunization are significantly different.

Our findings are in line with findings from previous studies in which vaccine hesitancy was
found to be caused by beliefs and lack of knowledge on immunization [16,19]. Another study
in India reported vaccine hesitancy clustering on social media [27]. This further supports the

Table 4. Parents opinion on vaccination in children.

Statements Median(M) and interquartile range (IQR) of Likert

scors

Present Vaccine Absent Vaccine p-value

hesitancy hesitancy

M(IQR)
1. Childhood vaccines important for my child’s health 5.0(2.0) 5.0(0.0) <0.001*
2. Childhood vaccines are effective 5.0(2.0) 5.0(0.0) <0.001*
3. Having my child vaccinated is important for the health of others in my community 5.0(2.0) 5.0(1.0) <0.001*
4. All childhood vaccines offered by the government program in my community are beneficial. 5.0(2.0) 5.0(1.0) 0.001*
5. New vaccines carry more risks than older vaccines 5.0(1.0) 5.0(2.0) 0.032*
6. The information I receive about vaccines from the vaccine program is reliable and trustworthy. 4.0(3.0) 5.0(2.0) <0.001*
7. Getting vaccines is a good way to protect my child/children from disease. 4.0(2.0) 5.0(2.0) 0.003*
8. Generally, I do what my doctor or health care provider recommends about vaccines for my child/ 4.0(2.0) 4.0(2.0) 0.001*
children.
9.1 am concerned about serious adverse effects of vaccines. 5.0(1.0) 5.0(2.0) 0.100
10. My child/children do or do not need vaccines for diseases that are not common anymore. 3.0(4.0) 3.0(2.5) 0.020*
IQR represents interquartile range.
*statistics significance at p-value threshold of 0.05.
https://doi.org/10.1371/journal.pgph.0001012.t004
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fact that improving awareness and finding a way to target social media misinformation might
be a way to combat vaccine hesitancy in Cameroon.

Data collection was done in November 2021, approximate, 22 months following the onset
of covid-19 in Cameroon and 2 years following the onset of cov-19 pandemic in the world.
The ongoing covid-19 pandemic might have increased vaccine hesitancy as people were avoid-
ing health facility in fear of being contaminated and the controversy about covid-19 vaccine
might have indirectly affected routine vaccines.

As a limitation to this study, it reports the situation of vaccine hesitancy related to EPI in
Yaounde at a given time. It gives no clou of the situation before data collection nor what will
happen afterward. It does not give any information about the trends of vaccine hesitancy and
findings can not be generalized to other parts of the country as this may vary from place to
place. Also, root causes of hesitancy were not investigated and the cross sectional nature of the
study could not allow for causality evaluation. Again, in our study, reported hesitancy causes
were focused on trust, convenience, and complecancy(3Cs Model) and we did not investigated
other caused related to rational thinking and collective decision(5Cs Model). However, this
does not put into questions our findings it simply means that other causes of hesitancy might
be left uncovered in this paper.

However, being the first in it kind in Cameroon, the findings provide us with clear idea of
the burden of vaccine hesitancy related to EPI in Yaounde. It equally informs us on how hesi-
tancy affects different vaccines. The findings can therefore be very useful in building hypothe-
sis for further research, and key notes to consider for routine immunization program in
Yaounde.

Conclusions

Routine EPI Vaccine hesitancy in Yaounde is 25.90%, and there is no statistical significance in
vaccine hesitancy proportion accross different households’ wealth levels. In wealthy house-
holds’ refusal of vaccines (14%) was less than in poorer households (20%). The lack of trust
and confidence and perceived complacency are the leading causes of vaccine hesitancy related
to routine immunization in Yaounde-Cameroon.

There is a need for the public health authorities in Yaounde and Cameroon as a whole to
design interventions to minimize routine immunization hesitancy thereby improve immuni-
zation coverage for EPI. In particular, fighting rumors and force information and educating
mothers on the importance of immunization might go a long way to reduce vaccine hesitancy
in Yaounde. We, therefore, recommend that the burden of vaccine hesitancy be assessed at
national scale and the sources of misinformation causing vaccine hesitancy clearly identified
and controlled. Having a clear notion of the effect of social media (Facebook, Instagram,
WhatsApp, etc,), radio, TV, and other information sources can better guide interventions to
combat their contribution to vaccine hesitancy.

Supporting information

S1 Data. Data base of the study.
(XLS)

Acknowledgments

We will like to thank data collectors namely: Miss DOUANLA KOUTIO Ingrid Marcelle, Miss
TCHENGO MASSOM THERESE ZITA, Miss Christelle Bertyl TCHANA MBETBEUM, and
Miss Ngueni Letegnou Nancy. We are very thankful to them for their total commitment and

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001012  September 26, 2022 9/11


http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001012.s001
https://doi.org/10.1371/journal.pgph.0001012

PLOS GLOBAL PUBLIC HEALTH Vaccine hesitancy for routine immunization in Yaounde-Cameroon

professionalism permitted timely completion of data collection in the field while ensuring
optimal data quality for the project. We are equally very thankful to Professor Djuidje Marce-
line for supporting us in the preparation for the data collection phase of the project. She pro-
vided us with a space and other training materials in her laboratory at the University of
Yaounde I, where the data collection teams were trained before being deployed to the field.

Author Contributions

Conceptualization: Martin Ndinakie Yakum, Atanga D. Funwie, Zahir Shah.
Data curation: Martin Ndinakie Yakum.

Formal analysis: Martin Ndinakie Yakum.

Methodology: Martin Ndinakie Yakum, Atanga D. Funwie, Atem Bethel Ajong, Marcellin
Tsafack, Linda Evans Eba Ze, Zahir Shah.

Supervision: Atanga D. Funwie, Zahir Shah.
Validation: Martin Ndinakie Yakum.
Writing - original draft: Martin Ndinakie Yakum, Atanga D. Funwie.

Writing - review & editing: Atem Bethel Ajong, Marcellin Tsafack, Linda Evans Eba Ze,
Zahir Shah.

References

1. RémyV, Zodliner Y, Heckmann U. Vaccination: the cornerstone of an efficient healthcare system. Jour-
nal of market access & health policy. 2015; 3(1):27041. https://doi.org/10.3402/jmahp.v3.27041 PMID:
27123189

2. Ehreth J. The global value of vaccination. Vaccine. 2003; 21(7-8):596—600. https://doi.org/10.1016/
s0264-410x(02)00623-0 PMID: 12531324

3. Peck M, Gacic-Dobo M, Diallo MS, Nedelec Y, Sodha SS, Wallace AS. Global Routine Vaccination
Coverage, 2018. MMWR Morb Mortal Wkly Rep [Internet]. 2019 Oct 25 [cited 2021 Jun 27]; 68
(42):937-42. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6812836/. https://doi.org/
10.15585/mmwr.mm6842a1 PMID: 31647786

4. Statistique/INS IN de la, ICF. République du Cameroun Enquéte Démographique et de Santé 2018.
2020 Feb 1 [cited 2021 Jun 27]; Available from: https://dhsprogram.com/publications/publication-fr360-
dhs-final-reports.cfm.

5. MacDonald NE. Vaccine hesitancy: Definition, scope and determinants. Vaccine. 2015; 33(34):4161—4.
https://doi.org/10.1016/j.vaccine.2015.04.036 PMID: 25896383

6. Ministry Of Public Health. Norms and Standard: Expanded Programme on Immunisation Cameroon.
Ministry Of Public Health; 2018.

7. Ministry Of Public Health. NORMES ET STANDARDS DU PROGRAMME ELARGI DE VACCINATION
DU CAMEROUN [Internet]. 2009 [cited 2021 Jun 27]. Available from: https://docplayer.fr/7296942-
Normes-et-standards-du-programme-elargi-de-vaccination-du-cameroun.html.

8. World Health Organization. Report of the SAGE Working group on vaccine Hesitancy, 2014 [Internet].
2014. Available from: https://www.who.int/immunization/sage/meetings/2014/october/1_Report_
WORKING_GROUP_vaccine_hesitancy_final.pdf.

9. Oduwole EO, Pienaar ED, Mahomed H, Wiysonge CS. Current tools available for investigating vaccine
hesitancy: a scoping review protocol. BMJ Open [Internet]. 2019 Dec 1 [cited 2022 Jan 10]; 9(12):
€033245. Available from: https://bmjopen.bmj.com/content/9/12/e033245. https://doi.org/10.1136/
bmjopen-2019-033245 PMID: 31831547

10. Dubé E, Gagnon D, Nickels E, Jeram S, Schuster M. Mapping vaccine hesitancy—Country-specific
characteristics of a global phenomenon. Vaccine. 2014; 32(49):6649-54. https://doi.org/10.1016/].
vaccine.2014.09.039 PMID: 25280436

11.  Marti M, de Cola M, MacDonald NE, Dumolard L, Duclos P. Assessments of global drivers of vaccine
hesitancy in 2014—Looking beyond safety concerns. PloS one. 2017; 12(3):e0172310. https://doi.org/
10.1371/journal.pone.0172310 PMID: 28249006

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001012  September 26, 2022 10/11


https://doi.org/10.3402/jmahp.v3.27041
http://www.ncbi.nlm.nih.gov/pubmed/27123189
https://doi.org/10.1016/s0264-410x%2802%2900623-0
https://doi.org/10.1016/s0264-410x%2802%2900623-0
http://www.ncbi.nlm.nih.gov/pubmed/12531324
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6812836/
https://doi.org/10.15585/mmwr.mm6842a1
https://doi.org/10.15585/mmwr.mm6842a1
http://www.ncbi.nlm.nih.gov/pubmed/31647786
https://dhsprogram.com/publications/publication-fr360-dhs-final-reports.cfm
https://dhsprogram.com/publications/publication-fr360-dhs-final-reports.cfm
https://doi.org/10.1016/j.vaccine.2015.04.036
http://www.ncbi.nlm.nih.gov/pubmed/25896383
https://docplayer.fr/7296942-Normes-et-standards-du-programme-elargi-de-vaccination-du-cameroun.html
https://docplayer.fr/7296942-Normes-et-standards-du-programme-elargi-de-vaccination-du-cameroun.html
https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf
https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf
https://bmjopen.bmj.com/content/9/12/e033245
https://doi.org/10.1136/bmjopen-2019-033245
https://doi.org/10.1136/bmjopen-2019-033245
http://www.ncbi.nlm.nih.gov/pubmed/31831547
https://doi.org/10.1016/j.vaccine.2014.09.039
https://doi.org/10.1016/j.vaccine.2014.09.039
http://www.ncbi.nlm.nih.gov/pubmed/25280436
https://doi.org/10.1371/journal.pone.0172310
https://doi.org/10.1371/journal.pone.0172310
http://www.ncbi.nlm.nih.gov/pubmed/28249006
https://doi.org/10.1371/journal.pgph.0001012

PLOS GLOBAL PUBLIC HEALTH

Vaccine hesitancy for routine immunization in Yaounde-Cameroon

12

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

Andrew T, Tassang N, Thierry T, Cho FN, Fru P. Vaccination Hesitancy: The Case of Cervical Cancer
Vaccination in Fako Division, Cameroon. International Journal of TROPICAL DISEASE & Health. 2021
Jun 16.

Dinga JN, Sinda LK, Titanji VPK. Assessment of Vaccine Hesitancy to a COVID-19 Vaccine in Camer-
oonian Adults and lts Global Implication. Vaccines [Internet]. 2021 Feb [cited 2021 Jun 27]; 9(2):175.
Available from: https://www.mdpi.com/2076-393X/9/2/175. https://doi.org/10.3390/vaccines9020175
PMID: 33669659

Tawat M. Fake News and COVID-19 Vaccine Hesitancy: A Study of Practices and Sociopolitical Impli-
cations in Cameroon [Internet]. Rochester, NY: Social Science Research Network; 2021 May [cited
2021 Jun 27]. Report No.: ID 3850603. Available from: https://papers.ssrn.com/abstract=3850603.

Lane S, MacDonald NE, Marti M, Dumolard L. Vaccine hesitancy around the globe: Analysis of three
years of WHO/UNICEF Joint Reporting Form data-2015-2017. Vaccine [Internet]. 2018 Jun 18 [cited
2022 Jan 10]; 36(26):3861—7. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5999354/
. https://doi.org/10.1016/j.vaccine.2018.03.063 PMID: 29605516

Domek GJ, O’Leary ST, Bull S, Bronsert M, Contreras-Roldan IL, Ventura GAB, et al. Measuring vac-
cine hesitancy: Field testing the WHO SAGE Working Group on Vaccine Hesitancy survey tool in Gua-
temala. Vaccine. 2018; 36(35):5273-81. https://doi.org/10.1016/j.vaccine.2018.07.046 PMID:
30061026

Ames H, Njang DM, Glenton C, Fretheim A, Kaufman J, Hill S, et al. Stakeholder perceptions of commu-
nication about vaccination in two regions of Cameroon: A qualitative case study. PLoS One. 2017; 12
(8):€0183721. https://doi.org/10.1371/journal.pone.0183721 PMID: 28859101

Pezzoli L, Tchio R, Dzossa AD, Ndjomo S, Takeu A, Anya B, et al. Clustered lot quality assurance sam-
pling: a tool to monitor immunization coverage rapidly during a national yellow fever and polio vaccina-
tion campaign in Cameroon, May 2009. Epidemiology & Infection. 2012; 140(1):14—26.

Murakami H, Kobayashi M, Hachiya M, Khan ZS, Hassan SQ, Sakurada S. Refusal of oral polio vaccine
in northwestern Pakistan: A qualitative and quantitative study. Vaccine [Internet]. 2014 Mar 10 [cited
2022 Jan 18]; 32(12):1382-7. Available from: https://www.sciencedirect.com/science/article/pii/
S0264410X14000504. https://doi.org/10.1016/j.vaccine.2014.01.018 PMID: 24492016

Paterson P, Meurice F, Stanberry LR, Glismann S, Rosenthal SL, Larson HJ. Vaccine hesitancy and
healthcare providers. Vaccine. 2016; 34(52):6700-6. https://doi.org/10.1016/j.vaccine.2016.10.042
PMID: 27810314

Schuster M, Eskola J, Duclos P. Review of vaccine hesitancy: Rationale, remit and methods. Vaccine.
2015; 33(34):4157-60. https://doi.org/10.1016/j.vaccine.2015.04.035 PMID: 25896380

Shapiro GK, Tatar O, Dube E, Amsel R, Knauper B, Naz A, et al. The vaccine hesitancy scale: Psycho-
metric properties and validation. Vaccine [Internet]. 2018 Jan 29 [cited 2022 Jan 10]; 36(5):660—7.
Available from: https://www.sciencedirect.com/science/article/pii/S0264410X17317966. https://doi.org/
10.1016/j.vaccine.2017.12.043 PMID: 29289384

Wagner AL, Shotwell AR, Boulton ML, Carlson BF, Mathew JL. Demographics of Vaccine Hesitancy in
Chandigarh, India. Frontiers in Medicine [Internet]. 2021 [cited 2022 Jan 10]; 7:1062. Available from:
https://www.frontiersin.org/article/10.3389/fmed.2020.585579. https://doi.org/10.3389/fmed.2020.
585579 PMID: 33521011

Fukuda E, Kokubo S, Tanimoto J, Wang Z, Hagishima A, lkegaya N. Risk assessment for infectious dis-
ease and its impact on voluntary vaccination behavior in social networks. Chaos, Solitons & Fractals
[Internet]. 2014 Nov 1 [cited 2022 Jan 18]; 68:1-9. Available from: https://www.sciencedirect.com/
science/article/pii/S0960077914001209.

Pecenka C, Parashar U, Tate JE, Khan JAM, Groman D, Chacko S, et al. Impact and cost-effectiveness
of rotavirus vaccination in Bangladesh. Vaccine [Internet]. 2017 Jul 13 [cited 2022 Jan 18]; 35
(32):3982—7. Available from: https://www.sciencedirect.com/science/article/pii/S0264410X17307570.
https://doi.org/10.1016/j.vaccine.2017.05.087 PMID: 28623028

Brisson M, Edmunds WJ. Impact of Model, Methodological, and Parameter Uncertainty in the Economic
Analysis of Vaccination Programs. Med Decis Making [Internet]. 2006 Sep 1 [cited 2022 Jan 18]; 26
(5):434—46. Available from: https://doi.org/10.1177/0272989X06290485 PMID: 16997923

Onnela JP, Landon BE, Kahn AL, Ahmed D, Verma H, O’Malley AJ, et al. Polio vaccine hesitancy in the
networks and neighborhoods of Malegaon, India. Social Science & Medicine [Internet]. 2016 Mar 1
[cited 2022 Jan 18]; 153:99—-106. Available from: https://www.sciencedirect.com/science/article/pii/
S0277953616300247. https://doi.org/10.1016/j.socscimed.2016.01.024 PMID: 26889952

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001012  September 26, 2022 11/11


https://www.mdpi.com/2076-393X/9/2/175
https://doi.org/10.3390/vaccines9020175
http://www.ncbi.nlm.nih.gov/pubmed/33669659
https://papers.ssrn.com/abstract=3850603
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5999354/
https://doi.org/10.1016/j.vaccine.2018.03.063
http://www.ncbi.nlm.nih.gov/pubmed/29605516
https://doi.org/10.1016/j.vaccine.2018.07.046
http://www.ncbi.nlm.nih.gov/pubmed/30061026
https://doi.org/10.1371/journal.pone.0183721
http://www.ncbi.nlm.nih.gov/pubmed/28859101
https://www.sciencedirect.com/science/article/pii/S0264410X14000504
https://www.sciencedirect.com/science/article/pii/S0264410X14000504
https://doi.org/10.1016/j.vaccine.2014.01.018
http://www.ncbi.nlm.nih.gov/pubmed/24492016
https://doi.org/10.1016/j.vaccine.2016.10.042
http://www.ncbi.nlm.nih.gov/pubmed/27810314
https://doi.org/10.1016/j.vaccine.2015.04.035
http://www.ncbi.nlm.nih.gov/pubmed/25896380
https://www.sciencedirect.com/science/article/pii/S0264410X17317966
https://doi.org/10.1016/j.vaccine.2017.12.043
https://doi.org/10.1016/j.vaccine.2017.12.043
http://www.ncbi.nlm.nih.gov/pubmed/29289384
https://www.frontiersin.org/article/10.3389/fmed.2020.585579
https://doi.org/10.3389/fmed.2020.585579
https://doi.org/10.3389/fmed.2020.585579
http://www.ncbi.nlm.nih.gov/pubmed/33521011
https://www.sciencedirect.com/science/article/pii/S0960077914001209
https://www.sciencedirect.com/science/article/pii/S0960077914001209
https://www.sciencedirect.com/science/article/pii/S0264410X17307570
https://doi.org/10.1016/j.vaccine.2017.05.087
http://www.ncbi.nlm.nih.gov/pubmed/28623028
https://doi.org/10.1177/0272989X06290485
http://www.ncbi.nlm.nih.gov/pubmed/16997923
https://www.sciencedirect.com/science/article/pii/S0277953616300247
https://www.sciencedirect.com/science/article/pii/S0277953616300247
https://doi.org/10.1016/j.socscimed.2016.01.024
http://www.ncbi.nlm.nih.gov/pubmed/26889952
https://doi.org/10.1371/journal.pgph.0001012

