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Abstract

Background Vaccination remains the most effective means of reducing the burden of infectious disease among
children. It is estimated to prevent between two to three million child deaths annually. However, despite being a
successful intervention, basic vaccination coverage remains below the target. About 20 million infants are either
under or not fully vaccinated, most of whom are in Sub-Saharan Africa region. In Kenya, the coverage is even lower
at 83% than the global average of 86%. The objective of this study is to explore the factors that contribute to low
demand or vaccine hesitancy for childhood and adolescent vaccines in Kenya.

Methods The study used qualitative research design. Key Informant Interviews (KIl) was used to obtain information
from national and county-level key stakeholders. In-depth Interviews (IDI) was done to collect opinions of caregivers
of children 0-23 months and adolescent girls eligible for immunization, and Human papillomavirus (HPV) vaccine
respectively. The data was collected at the national level and counties such as Kilifi, Turkana, Nairobi and Kitui. The
data was analyzed using thematic content approach. A total of 41 national and county-level immunization officials
and caregivers formed the sample.

Results Insufficient knowledge about vaccines, vaccine supply issues, frequent healthcare worker's industrial action,
poverty, religious beliefs, inadequate vaccination campaigns, distance to vaccination centers, were identified as
factors driving low demand or vaccine hesitancy against routine childhood immunization. While factors driving low
uptake of the newly introduced HPV vaccine were reported to include misinformation about the vaccine, rumors that
the vaccine is a form of female contraception, the suspicion that the vaccine is free and available only to girls, poor
knowledge of cervical cancer and benefits of HPV vaccine.

Conclusions Rural community sensitization on both routine childhood immunization and HPV vaccine should be
key activities post COVID-19 pandemic. Likewise, the use of mainstream and social media outreaches, and vaccine
champions could help reduce vaccine hesitancy. The findings are invaluable for informing design of context-specific
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interventions by national and county-level immunization stakeholders. Further studies on the relationship between
attitude towards new vaccines and connection to vaccine hesitancy is necessary.

Keywords Vaccine hesitancy, Vaccine demand, Low uptake, HPV vaccine, Human papillomavirus, Immunization,
Vaccination, Adolescent girls, Infectious diseases, Girls, Women

Introduction

Vaccination remains the most effective means of reduc-
ing the burden of infectious disease besides clean water
and sanitation [1] and has been estimated to prevent
between three to about six million vaccine-preventable
deaths annually [2]. It is one of the most clinically and
cost-effective public health innovations for promoting
child health because of its direct health benefits and posi-
tive externalities [3, 4]. Vaccination has mitigated major
epidemics of life-threatening diseases, eradicated many,
besides being the surest prophylaxis against morbidity
and mortality from vaccine-preventable diseases, and a
significant contributor to national disease elimination
and eradication efforts [5, 6].

However, despite the tremendous progress and being
one of the most successful public health interventions
yet, basic vaccination coverage remains below the 90%
and 80% target at national and sub-national levels [7, 8].
An estimated 5.3 million child death from the 679 mil-
lion under five years old (Under-5) in 2018, out of which
over 700,000 are from vaccine-preventable infectious
diseases, and 99% of them lived in low-and-middle-
income countries (LIMC) [9]. In the Sub-Saharan Africa
(SSA) region, basic vaccination coverage of diphthe-
ria-tetanus-pertussis (DTP3) has stagnated at an aver-
age of 72% in the last decade, the lowest among World
Health Organization (WHO) member regions, even
lower than the global average of 86% [10, 11]. Before
the Coronavirus (COVID-19) pandemic, about 20 mil-
lion infants are either under or unvaccinated annually,
most of whom are in SSA region, where deaths rate from
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Fig. 1 Kenya national basic childhood immunization trend [16]

vaccine-preventable-diseases (VPD) for children under-
fives years old (Under-5) remains the highest in the world
[12, 13].

In Kenya, basic childhood vaccination coverage was
lower (82%) than the global average (86%) in 2020 [11, 14,
15]. The national DTP3 coverage has been inconsistent
in the last decade as seen in Fig. 1 [16]. These accumula-
tions of high unvaccinated children and the inconsistent
coverage (due to vaccine hesitancy and medical inequal-
ity) for childhood and adolescent vaccination are major
contributors to perennial childhood diseases outbreaks
in Kenya and across the WHO AFRO region [4]. At the
county levels, similar scenarios are observed too. While it
has increased from 63% to 2000 to 83% in 2019, in quar-
ter one of 2019, 21 Counties (44%) had 80% of DTP3 cov-
erage but this dropped to 16 counties (34%) in quarter
2 [16]. There has been 68% stark differential in immuni-
zation coverage across the 47 counties in Kenya [17]. In
2017, only 6 of the 47 counties (13%) had basic vaccina-
tion (DPT3) coverage of at least 90%, while only 9% (four
counties) had MMR 1 coverage of at least 95% — the low-
est coverage reported in the country since 2011 [18, 19].

Similar trend (vaccine hesitancy) can also be noticed
for Human papillomavirus (HPV) vaccination as well.
HPV infection is the common cause of cervical cancer
[20-22], with more than half of sexually active popula-
tion contracting it during their lifespan [23]. While over
70% of all cervical cancer cases are attributed to HPV
types 16 and 18, it is the second most prevalent type of
cancer among women [20, 24]. In 2020, an estimated 604,
000 new cases and 342, 000 deaths occurred, and about
90% of these occurrences were in LIMC, predominantly
in SSA [21, 25]. In 2018, 20 countries (except Bolivia)
with the highest global burden of cervical cancer are in
SSA and Kenya ranked 20th [26, 27].

Over 50% of women in Kenya who are diagnosed with
HPV died from cervical cancer (i.e., nine death per day),
with 14.3 million more women at risk of having cervi-
cal cancer [20, 28]. These deaths are a general reflection
of the dire situation in LIMC, especially Kenya, where
control strategy for cervical cancer remain inadequate
and HPV vaccine provides the best protection. HPV vac-
cination was introduced in October 2019 for girls aged
10 years old in Kenya, in line with recommendations of
the WHO’s Strategic Advisory Group on Immuniza-
tion (SAGE), that HPV vaccine should be administered
to young girls between the ages of 9-14 years before the
onset of sexual activity [29].
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Studies in Kenya have shown that vaccine acceptance
is influenced by several factors including scheduling,
knowledge gaps about immunization, behavioral compo-
nents, including myths and misconceptions about vacci-
nation [29, 30]. In 2018, according to the WHO/UNICEF
Joint Reporting Form, three reasons reported to be driv-
ing vaccine hesitancy in Kenya are fear of adverse events
from immunization (AEFI), religious belief and mythical
or conspiratorial theories and misconception about vac-
cination [11]. However, these reasons are not grounded
in empirical evidence. Similarly, empirical findings from
a systematic review of 13 countries in the SSA (includ-
ing Kenya) shows that low demand for HPV vaccine is
associated with risk perception, concerns about its safety
and effectiveness, inadequate knowledge, and awareness
[31-33].

Therefore, the tremendous successes made over child-
hood immunization are still incomparable to the target,
let alone the stagnant or reversal of some of these gains
in the last decade owing to behavioral reasons and other
vaccine-related controversies [34, 35]. The same applies
to the newly introduced HPV vaccine. Kenya HPV vac-
cine uptake has been sub-optimal with only 33% of ado-
lescent girls receiving the first dose in 2020 and half
(16%) returning for the 2nd dose [29].

Studies have associated these vaccination stagnation,
retrogression, or inconsistencies to vaccine hesitancy [6,
36—38]. Which was why WHO considered vaccine hesi-
tancy as one of the top ten threat to global health [39].
Vaccine hesitancy is defined as the delay in acceptance
or refusal of vaccines despite availability of its services
[36]. As shown in Fig. 2, vaccine hesitancy is not an all-
or-nothing situation, but a continuum of a process from
acceptance to complete refusal. Vaccine hesitancy is also
perceived to be driven largely by factors such as confi-
dence (level of trust in vaccine or provider), complacency
(do not perceive a need for vaccine or do not value the
vaccine), and convenience (access) [40]. However, vaccine
hesitancy is a complex and context-specific phenomenon,

High demand
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and depends on geographical locations, time, types of
vaccines or even groups [41].

There is dearth of empirical data on the context-spe-
cific factors that drives low vaccine demand or vaccine
hesitancy for routine childhood immunization and vac-
cination of adolescent girls against HPV in Kenya. The
availability of data is crucial for the development of evi-
dence-based targeted interventions to reduce vaccine
hesitancy and improve both childhood and adolescent
vaccination uptake. Therefore, this study aimed to iden-
tify the context-specific factors that influence vaccine
hesitancy from the point of view of both the immuniza-
tion program stakeholders/community members (sup-
ply-side) and caregivers (demand-side). It is important to
assess both sides of the divide to enable comprehensive
overview and design of potential multilayer intervention
framework that are suitable to the Kenyan context.

Methods

Study design

The study design used qualitative research method such
as Key Informant Interview (KII) and In-depth Inter-
view (IDI). The methodological approaches are suitable
because, the KII provided an in-depth understanding of
contextual and social issues surrounding the phenom-
enon, while the IDI enhanced knowledge insights directly
from the affected population. KII were conducted to
obtain information from national and county-level rep-
resentatives of the Expanded Program on Immunization
(EPI) and key community stakeholders. IDI were used
to obtained information from community members and
caregivers (parents or legal guardian) of children 0-23
months and adolescent girls eligible for recommended
routine childhood immunization and the HPV vaccine
respectively. Participants were purposively selected based
on relevance to vaccination decision-making in house-
holds, community, counties, and national levels.

Low demand

Accept all Accept some,

Refuse all

Passive acceptance

Fig. 2 The continuum of vaccine hesitancy [36]

Vaccine hesitancy continuum
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Study setting and population

This study was conducted in four counties: Kilifi, Tur-
kana, Nairobi and Kitui (see Fig. 3). The selection of
study sites was based on vaccination coverage such as
high (Kilifi) and low (Turkana) counties, an urban county
where the HPV vaccine was piloted (Nairobi) and a rural
or sub-urban county where the same was done (Kitui).
We purposively selected 41 key immunization stakehold-
ers and caregivers for interview at both the national and
county levels, because of the expert knowledge of the
stakeholders and caregivers’ personal experience. The key
actors comprised 25, while caregivers are 16 participants.
At the central level, participants include the national EPI
manager, EPI logistician, a NITAG member, UNICEF and
WHO representatives. At each of the four county levels,
the participant included the EPI manager, one HCW, one
teacher each from a school where an HPV demo proj-
ect was conducted, a religious leader (RL), a community
leader (CL), two caregivers of children under five years
old (Under-5) and two caregivers of adolescent girls aged
9-14 years old.

Data collection

Data were collected from participants using an interview
guide, designed both in English and Kiswabhili, depend-
ing on the preference of the participants. The data col-
lection was conducted between August 6 and September
6, 2020. The interviews lasted an average of 20 min and
explored stakeholders and caregivers’ opinion regarding
factors driving vaccine hesitancy in Kenya. The shortest
and longest interviews lasted 17 and 25 min respectively.
Interviews were recorded using an encrypted recorder
and transcribed verbatim. Interviews done in Kiswahili
were transcribed into English language.

Themes explored

The themes explored during the interviews were broadly
knowledge of immunization, knowledge of cervical can-
cer, attitudes about routine childhood immunization and
HPYV vaccine, and perceived barriers to vaccination. All

Fig. 3 Map of Africa showing Kenya (white dot) and the participating
counties (black dots)
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caregivers were asked about childhood vaccination, but
only the caregivers of adolescent girls were asked about
cervical cancer and HPV vaccination. The English and
Kiswahili languages interview guides are available as sup-
plementary files.

Data analysis

Inductive thematic content analysis was used to analy-
sis the data. The main and sub-themes were identified
and categorized after analyzing individual transcripts.
Transcribed data were coded as follows: the KlIs were
coded as KII001...KI1022, while the IDIs were coded as
IDI0O01...IDI016. We organized the factors driving vac-
cine hesitancy using the three dimensions of the SAGE
vaccine hesitancy model, i.e., vaccine and vaccination-
specific factors, individual and group factors, and con-
textual factors [36]. The vaccine and vaccination-specific
issues are factors that relate to vaccines or vaccination,
the individual and group influences relate to individual
perceptions or their social environment; and the con-
textual influences relate to a range of factors such as
historical, sociocultural, environmental, health system,
institutional, economic, and political factors [36].

Results

Vaccine and vaccination factors driving vaccine hesitancy
for routine childhood immunization

Fear of adverse event from immunization (AEFI)

Caretakers expressed fear about AEFI and that their chil-
dren could end up being sick or worse after receiving the
vaccine, especially when it was injection.

“..when I took my first-born child for vaccination,
his leg got swollen and I thought the injection was
out-of-date. I was hesitant to return for the next
visit” - HCW (Kitui).

Shortage of vaccines

The participating managers reported that targets of vac-
cination coverage had been reached by some of the coun-
ties, although vaccine shortages due to the COVID-19
pandemic and other disruptions, such as HCWs indus-
trial actions have an impact in other counties:

“From January to March 2020, we had reached 25%
of our target, so without the pandemic we could have
probably reached 80% at the end of the year” — EPI
Logistician/HCW (Central/Nairobi). “In August
2020, we had stock-outs of the pentavalent vaccine...
I think there was a delay in the supply chains to the
national level” EPI Manager (Central).
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Cost of transportation

Caregivers considered cost of commuting from their
communities to healthcare facilities as a major constraint
causing delay, missed appointments and even complete
refusal of vaccination.

“Some people are poor, and live far away, so get-
ting to hospital is a challenge” — HCW/Caregiver 1
(Kitui/Kilifi). “Transport is so expensive, more than
500 shillings (about $4.5)..some use motorcycles
from very rural places but it is a lot of money” —
Teacher/RL (Kilifi/Nairobi).

Constraints or competing priorities and long waiting hours
Caregiver complained of competing priorities influenc-
ing their vaccination decision-making. Some caregivers
acknowledge the awareness that they were supposed to
take their children for immunization but given a choice
between abandoning work or important tasks for immu-
nization, they prefer to forgo immunization. In addition,
the long waiting time complicates vaccination decision of
working caregivers, especially mothers.

“Sometimes not everyone can bring their children
for immunization because they have other errands
to run” — Caregivers 2/CL (Nairobi/Kitui;). “When
mothers come, and they wait many hours, they say:
‘probably next month, I may not come..” - HCW
(Turkana).

General problem of stock-out of vaccines

Stock-out of vaccines seem a recurrent phenomenon in
Kenya pre-pandemic and grew worse during the pan-
demic. “This child who is 1.5 years old have not been vac-
cinated because whenever I could go to the clinic, we were
told the vaccines were out of stock” — HCWs (Kilifi/Kitui/
Turkana).

Individual and group factors driving low demand or
vaccine hesitancy for routine childhood immunization
Inadequate knowledge of vaccine-preventable-diseases

The caregivers lack the requisite knowledge of the advan-
tages of vaccinating their children. Many would be happy
for their children to receive vaccines if they properly
understood what the vaccines do. The community HCW,
and religious leaders said that vaccine hesitancy was
often due to lack of correct information and awareness
in the community. “..we often hear something like, I don’t
want my child to be vaccinated anyhow, is the baby sick?”
— CL/RL (Kilifi/ Turkana).
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Lack of incentives
Lack of incentive was cited, especially by the participants
from the Turkana County.

“Some mothers feel they need food at healthcare
facilities and if it is not given, they do not see the
need of going and staying long hours for the vaccine”
— HCW/EPI Manager/Caregiver 2 (Kilifi/Turkana).
“Why are you giving these kids vaccines and you're
not giving them food before you give it to them?” —
Caregivers 1 (Turkana).

Contextual factors vaccine hesitancy for routine childhood
immunization

Fear of COVID-19 infection cum restriction of movement
Caregiver’s fear of COVID-19 infection resulted in can-
cellation of vaccination appointments. Also, communica-
tions about the COVID-19 pandemic response strategies
(e.g., restriction on movement of people) were unclear
and insensitive to healthcare services such as immuniza-
tion; especially the directives from the Kenyan govern-
ment to stay at home. In addition, many caregivers were
turned back by HCWs due to fear of bringing COVID19
into the facilities. “Our services were closed completely for
almost two weeks and caregivers were told not to come...
one day you turn a mother away and the next, you say
come back, it was very confusing for them.” — HCWSs/EPI
Manager (Nairobi/Kitui/Kilifi).

Religious influence

In Kenya there are certain religious sects, such as Roho
and Legio Maria, that are against conventional medi-
cine, including vaccination (Shikuku et al., 2019). Their
views on vaccination have a negative influence on uptake
among followers. “There are people who say children
survive by power of God and others who say their reli-
gion does not allow them to take children for vaccination,
therefore they don’t believe in vaccines” — EPI Managers/
EPI Logistician (Central).

Vaccine and vaccination factors driving vaccine hesitancy for
HPV vaccine

Inadequate knowledge of HPV vaccine

Many caretakers knew about a vaccine that prevents cer-
vical cancer, however, not all knew what the name of the
vaccine was. For the few that knows about HPV vaccine,
they thought it was a one-off vaccination.

“The day I took my youngest child to the hospital, 1
was surprised my daughter aged nine got a vaccine
they said was for girls only. I asked what vaccine it
was, and they said it was a vaccine to prevent cervi-
cal cancer. I have not asked anyone else about that
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vaccine, but we were given a date to go back, so,  will
ask about it then” — Caregivers 2 (Turkana/Kilifi/
Kitui). “a number of parents do not know how many
doses are given, and there are those who thought it is
just a one-off campaign, so there is a gap in knowl-
edge..” — EPI Managers/CL (Kitui/Kilifi/Turkana).

Low literacy among caregivers
Low literacy level among caregivers contributed to low
awareness about the importance of HPV vaccination:

“..some caregivers are illiterate and don’t under-
stand information about vaccine. I wish population
could be empowered to understand the real impor-
tance of HPV vaccine” — Teacher/EPI Manager
(Kilifi/ Turkana).

Individual and group factors driving low demand or
vaccine hesitancy for HPV vaccine

Rumors and conspiracy theories associate with vaccination
of girls

HPV vaccine is often misunderstood because of the
beliefs that it is a vaccine meant to control population
growth in Kenya. Some caregivers believe that the HPV
vaccine makes girls infertile, hence the focus of the vac-
cine on girls. These rumors and conspiracy theories,
which make caregivers reluctant to vaccinate, are pre-
dominant among some religious sects especially Kavo-
nokya, Akorino, Legio, etc.

“Some caregivers accused us of vaccinating their
daughters with family planning vaccine...despite
explanations many still declined” — EPI Manager/
HCWs (Kilifi/Turkana). ‘1 heard if HPV vaccine is
given to girls, they will become infertile, they won't
give birth... that the government has a plan to reduce
the population. That’s what I have heared within
my community” Caregivers (Kilifi/Turkana). “The
Kavonokya religious sect don’t go to the hospital...
it is their religious tradition” Some of the churches
like Akorino, Legio do not allow children to receive
injections. In their religion, they claim God will heal
them of any diseases” — EPI Managers (Nairobi/
Kitui/Turkana,).

The role of social media and caregivers in urban centres

The study revealed that caregivers of higher income
brackets and residing in urban centers tends to seek
information from the social media. This can lead to mis-
information which results in vaccine hesitancy. Stake-
holders emphasized that vaccination campaigns faced
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snob from high income groups, despite the expectation
that this group are supposed to have better knowledge
and pro-vax. “We get hesitancy from the elite because,
they believe that they know-how, we don’t need to go to
them, they’re supposed to come to our facilities” — EPI
Manager (Nairobi).

Contextual factors driving vaccine hesitancy for HPV
vaccine

The COVID-19 pandemic and the response strategies adopted
The COVID-19 pandemic has had significant and nega-
tive impacts on general healthcare services including vac-
cination. Similarly, the response strategies adopted by
the Kenyan government such as closure of schools and
churches affected HPV vaccine uptake.

“Because of COVID-19 pandemic, some parents say
that their daughters will not come to the healthcare
facilities, because they could contract the virus”
HCWs (Nairobi/Kitui/Kilifi). “Now remember our
venues where we normally do advocacy for this HPV
vaccine, the schools and churches were closed, so, our
hands were tied” EPI Manager (Turkana).

Attitude of healthcare workers

Caregivers described the behavior of HCWs at the
healthcare facility as turn-off. Caregiver described many
of the HCWs to be disrespectful, they talk to them in
such a disdain manner, and their attitudes in general are
a barrier to willingness to return for subsequence vaccine
doses. In many facilities, HCWs do not communicate
well with caregivers when conveying vaccination infor-
mation, especially vaccine stock-outs and possible dates
to receive new stocks.

“When caregivers go to healthcare facility, the HCWs
mistreats them, they talk to them in a very rude
manner. They don’t even explain why they are giv-
ing the vaccines” — CL (KI1020, Kilifi). “Most caregiv-
ers would be willing to return if the HCWs attitude
changes and are given accurate information on vac-
cine stocks, because sometimes the caregivers are not
told anything other than, the vaccines are not avail-
able, so go away” — CL/Caregivers (Nairobi/Kitui).

Discussion

This study provides a unique window into the demand-
side and supply-side of vaccination phenomenon in
Kenya, in order to understand the influencing factors
driving low-vaccination demand or enablers of vac-
cine hesitancy for both routine childhood immuniza-
tion and HPV vaccination. Also, using two qualitative
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data approach (KIIs and IDIs), the study expanded the
exploration of data beyond demand-side (caregivers) and
supply-side (healthcare/EPI) program narratives, hence
mashing opinions to produce a robust and clear under-
standing of the problems to aid intervention program.
Involving different immunization and HPV vaccine stake-
holders, including national and local key informants, and
caregivers, are novelle and should be improved upon.

Some of the reasons as shown in Fig. 4 for vaccine
hesitancy identified were lack of knowledge about vac-
cines, fear of adverse events from immunization, belief in
rumors about vaccines being used for inducing infertility,
illiteracy among the community, inadequate knowledge
of both RI and HPV vaccines. Additionally, hesitancy by
caregivers in urban areas was reported to be associated
with misinformation from social media. Also, over the
years, vaccine successes that equates to absence of VPDs
are slowly creating complacency, with the feeling of no
obligation to vaccinate children or threats of VPDs are
not there anymore.

Although there have been many studies focusing on
vaccine hesitancy and acceptance, few have been con-
ducted in LIMC that take into consideration their unique
characteristics. Vaccine hesitancy varies over time and
geographical regions and with different vaccines, there-
fore continuous monitoring and education should be pro-
vided to communities. Because in LMIC, participation is
sometimes motivated by political, social and economic
factors, e.g., provision of free medical care [42]. There
are other limitations and enablers that need to be consid-
ered to improve vaccination uptake in Kenya or generally
in LMICs, such as SMSs to mobile phones, which could

outine Immunisation (RI)
e  Fear of advent from
immunization (AEFI)
e  Shortage of vaccines
e  Cost of transportation
e  Competing priorities and long
waiting hours
e  General problem of stock-out
of vaccines
e  Inadequate knowledge of
vaccine-preventable-diseases
e  Lack of incentives
e  Fear of COVID-19 infection
cum restriction of movement
Religious influence

RI and HPY COVERGENCE
= Inadequate knowledge of
immunisation and HPV vaccine
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be a cost-effective way to reach larger and hard-to-reach
populations, to improve health outcomes and confidence
in the healthcare system.

A study in Pakistan found that automated mobile
phone-based personalized messages (SMS or automated
call) improved childhood vaccination uptake at 6, 10, and
14 weeks of age compared with a usual care control group
[43]. A Cochrane review concluded that vaccine uptake
could be improved in LMIC by multifactorial interven-
tions such as providing parents and other community
leaders with immunization information and providing
health education at healthcare facilities [3]. In addition,
home visits, outreach vaccination programs, incentiviz-
ing caregivers, and integration of immunization and ado-
lescent vaccine for girls into other services could improve
vaccination uptake.

Communication from HCWs is crucial for education
and reminding caregivers about what vaccines are avail-
able and what they do, particularly for new vaccine such
as the HPV. This communication should be continu-
ous, even when the vaccines are out of stock or when
HCWs are on industrial actions. When the problems are
resolved, i.e., the vaccines are in-stock or the industrial
actions are called off, communication should be main-
taind to inform the caregivers and remined them of the
importance of resuming the vaccination schedules.

Healthcare workers should be involved in awareness
campaigns for HPV vaccination as they are trusted by
the communities. Involvement of other actors from the
communities, such as religious and community leaders,
school teachers, could improve awareness and strengthen
acceptance for hesitant caregivers. In rural communities

HPYV Vaccine
=  The COVID-19 Pandemic and
the response strategies adopted

Attitude of HCWs

= The role of social media and
caregivers in urban centers

=  Rumors and conspiracy theories
associate with vaccination of
girls

=  Low literacy among caregivers

= Inadequate knowledge of HPV
vaccine

Fig.4 Overview of factors driving low vaccination demand or vaccine hesitancy in Kenya for R (left), HPV vaccination (right), and both (middle). The data
are from both Kll and IDI. RI=Routine Immunization. HPV =Human Papillomavirus
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of large counties with distance between the communities
and healthcare facilities, regular outreach immunization
campaigns should be sustained to help to improve vac-
cination uptake. Extensive social mobilization and raising
awareness are needed to demystify the myths and mis-
conceptions that still exist about HPV vaccine. The same
should also target concerns raised by various religious
organizations.

The continued use of politicians, such as governors to
provide political support and champion immunization
programs, which has always had an impact on immu-
nization activities, as well as increase confidence in
immunization and reduce vaccine hesitancy should be
encouraged. Both national and sub-national governments
should increase public expenditure for immunization
program and its communication activities, such as out-
reach educational programs and social media campaigns,
that are important for increasing vaccination awareness
and demand in urban centers. Also, social media must
be a significant component of any vaccination uptake
intervention strategies because it has capacity to counter
misinformation and an effective communication tool for
behavior change [44].

The main limitation of the study is the purposive sam-
pling approach used. The approach is vulnerable to
research bias; hence, researchers are confronted with
subjective assumptions during participant’s selection
process. However, selection of participants in this study
was based on relevance to vaccination decision-making
in households, community, counties, and national levels,
hence the approach is suitable and appropriate.

Conclusion

Low vaccination demand or vaccine hesitancy must be
tackled through collective activities that increases aware-
ness about importance of vaccination and must carry
along all stakeholders. The restriction of movement as
a response strategy to the COVID-19 pandemic, which
limited accessibility to immunization services for most
caregivers was a profound public health failure during
this period. The consequence of such will have a long-
term negative impact on general healthcare services,
and immunization. Therefore, the lack of coordination
with officials (Ministry of Health) involved in the health-
care system decision-making process in Kenya was a
big lesson. The healthcare systems in the country were
not consulted on how the restriction of movement or
stay-at-home laws would impact on healthcare services,
including immunization. It is essential for public health
policy to be based on advice from health professionals
and behavioral experts, especially during pandemics and
health emergencies. These lessons must be carried into
future pandemic preparedness and response.
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Also, through this study, especially for HPV vaccine, it
is apparently clear that adolescent vaccination programs
must be linked to other healthcare promotion interven-
tions that targets this age group, which hitherto have
been isolated from many public health interventions in
Kenya.

Grassroot and rural community sensitization on both
routine childhood immunization and HPV vaccination
should be key activities post COVID-19 pandemic. The
use of mainstream and social media outreaches, and vac-
cine champions could help reduce vaccine hesitancy.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-023-15855-w.

[ Supplementary Material 1 J

Acknowledgements

This study acknowledges the support of the Kenya Ministry of Health, the
management, and staff of the Expanded Program on Immunization (EPI), EPI
managers of Kilifi, Kitui, Nairobi and Turkana counties. Also, immense gratitude
goes to the community and religious leaders, teachers, caregivers, HCWs and
other stakeholders who participated in the study, at the national and counties
levels.

Authors’ contributions

Conceptualization: TAE, GCA, AAA, AA and CT. Methodology: TAE, GCA and
AAA. Investigation: TAE, GCA, AAA, HT, AA and CT. Result analysis: TAE and GCA.
Writing — original draft: TAE and GCA. Writing — review & editing: TAE, GCA,
AAA, HT, AA and CT. All authors have read and approved the final manuscript.

Funding

This work was supported by an unconditional educational grant from

Merck Sharp & Dohme (MSD) (Ref. No. 60695) through Agence de Médecine
Préventive (AMP) Afrique. However, they had no influence on the study
design, data collection or analysis, the decision to publish, or the preparation
of the manuscript.

Open Access funding enabled and organized by Projekt DEAL.

Data Availability
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate

The study was conducted in accordance with the relevant guidelines and
regulations of the Declaration of Helsinki and approved by the Kenya Medical
Research Institute (KEMRI), through the Scientific and Ethics Review Unit
(SERU) (Ref. No. KEMRI/RES/7/3/1). Informed consent was obtained from all
participants prior to data collection.

Consent for publication
Not applicable.

Author details

'Agence de Médecine Préventive (AMP) Afrique, Cote d'lvoire, Abidjan,
Cote d'lvoire

’Center for Empirical Research in Economics and Behavioral Science
(CEREB), University of Erfurt, Erfurt, Germany


http://dx.doi.org/10.1186/s12889-023-15855-w
http://dx.doi.org/10.1186/s12889-023-15855-w

Essoh et al. BMC Public Health (2023) 23:912

*psychology and Infectious Disease Lab (PIDI), Media and Communication
Science, University of Erfurt, Erfurt, Germany

“Bernhard Nocht Institute of Tropical Medicine (BNITM), Hamburg,
Germany

*South African Medical Research Council, Cochrane South Africa, Cape
Town, South Africa

%Division of Epidemiology and Biostatistics, Department of Global Health,
Faculty of Medicine and Health Sciences, Stellenbosch University, Cape
Town, South Africa

7Kenya Medical Research Institute (KEMRI), Welcome trust, Nairobi, Kenya
SNational Vaccines and Immunization Program, Ministry of Health,
Nairobi, Kenya

Received: 20 July 2022 / Accepted: 9 May 2023
Published online: 19 May 2023

References

1. Greenwood B. The contribution of vaccination to global health: past, present
and future. Philos. Trans R Soc Lond B Biol Sci. 2014 Jun;19(1645):20130433.
https://doi.org/10.1098/rstb.2013.0433.

2. World Health Organization. Health (WHO): Vaccines and Immunization. 2021.
[Available from: https://www.who.int/topics/vaccines/en/ (Accessed 21
March 2022).

3. Oyo-lta A Wiysonge CS, Oringanje C, et al. Interventions for improv-
ing coverage of childhood immunisation in low- and middle-income
countries. Cochrane Database Syst Rev. 2016;7:Cd008145. https://doi.
0rg/10.1002/14651858.CD008145.

4. Adeyanju GC, Sprengholz P, Betsch C, Essoh T-A. Caregivers' willingness to
Vaccinate their children against child- hood Diseases and Human Papil-
lomavirus: a cross-sectional study on Vaccine Hesitancy in Malawi. Vaccines.
2021,9:1231. https://doi.org/10.3390/vaccines9111231.

5. European Centre for Disease Prevention and Control (ECDC). Catalogue of
interventions addressing vaccine hesitancy. Stockholm, Sweden: ECDC; 2017.

6. Adeyanju GC, Sprengholz P, Betsch C. Understanding drivers of vaccine hesi-
tancy among pregnant women in Nigeria: a longitudinal study. npj Vaccines
Preprint. 2022 Jan. https://doi.org/10.21203/rs.3.rs-1097318/v1.

7. Global Vaccine Action Plan (GVAP). 2011-2020. World Health Organization,
2013. Available at: http://www.dovcollaboration.org/action-plan/ (assessed
April 5, 2022).

8. Strategic Advisory Group of Experts on Immunization (SAGE). The Global
Vaccine Action Plan 2011-2020. Review and lessons learned. Geneva: World
Health Organization; 2019. (WHO/IVB/19.07).

9. Frenkel LD.The global burden of vaccine-preventable infectious diseases in
children less than 5 years of age: Implications for COVID-19 vaccination. How
can we do better? Allergy Asthma Proc. 2021 Sep 1,42(5):378-385. https://doi.
0rg/10.2500/aap.2021.42.210065.

10.  World Health Organization (WHO). Immunization coverage. 2019. Available
from: https://www.who.int/news-room/fact-sheets/detail/immunization-
coverage (Assessed Feb. 18, 2022).

11, WHO/UNICEF Estimates of National Immunization Coverage (WUENIC).
Global Immunization Dataset. 2019a. Retrieved Jan 5, 2021; from https://data.
uniceforg/topic/child-health/immunization/.

12. UNICEF. Over 13 million children did not receive any vaccines at all even
before COVID-19 disrupted global immunization. April 24., 2020. https.//
www.unicef.org/press-releases/over-13-million-children-did-not-receive-any-
vaccines-all-even-covid-19-disrupted (Accessed July 8, 2022).

13. United Nations Inter-Agency Group for Child Mortality Estimation (UN IGME).
Under-five mortality. 2021. https://data.unicef.org/topic/child-survival/under-
five-mortality/ (Assessed June 4, 2022).

14.  WHO/UNICEF Estimates of National Immunization Coverage (WUENIC), July.
6,2022. https://cdn.who.int/media/docs/default-source/country-profiles/
immunization/immunization_ken_2021.pdf?sfvrsn=7504f60c_9&download=
true (Accessed July 8, 2022).

15. Allan S, Adetifa IMO, Abbas K. Inequities in childhood immunization cover-
age associated with socioeconomic, geographic, maternal, child, and place
of birth characteristics in Kenya. BMC Infect Dis. 2021;21:553. https://doi.
0rg/10.1186/512879-021-06271-9.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32,

33.

34.

Page 9 of 10

GAVI, The Vaccine Alliance, Kenya. Country information on DTP3/immuniza-
tion coverage. 2022. https://www.gavi.org/programmes-impact/country-
hub/africa/kenya (assessed May 7, 2022).

Kenya National Bureau of Statistics (KNBS). and ICF. Kenya Demographic and
Health Survey 2014. Nairobi, Kenya and Rockville, Maryland. https://dhspro-
gram.com/pubs/pdf/fr308/fr308.pdf. [Accessed April 17. [Accessed April 17,
2022].022]

Ogero M, Orwa J, Odhiambo R, et al. Pentavalent vaccination in Kenya: cover-
age and geographical accessibility to health facilities using data from a com-
munity demographic and health surveillance system in Kilift County. BMC
Public Health. 2022,22:826. https://doi.org/10.1186/512889-022-12570-w.
WHO Vaccine Preventable Diseases Monitoring System. : 2018 global
summary (data as of 2018°). Available from: http://apps.who.int/immuniza-
tion_monitoring/globalsummary/countries?countrycriteria%5Bcountry%5D
%5B%5D=KEN (Accessed Feb. 18, 2022).

Bruni L, Albero G, Serrano B, Mena M, Gémez D, Mufoz J, Bosch FX, de
Sanjosé. S. ICO/IARC Information Centre on HPV and Cancer (HPV Information
Centre)."Human Papillomavirus and Related Diseases in Africa”. Summary
Report 17 June 2019. Pp. iv.

WHO. Cervical cancer. Feb. 22, 2022. https://www.who.int/news-room/fact-
sheets/detail/cervical-cancer (Accessed June 10, 2022).

Bosch FX, Lorincz IA, Mufioz N, Meijer CJLM, Shah KV. The causal relation
between human papillomavirus and cervical cancer. J Clin Pathol. 2002
Apr;55(4):244-65. https://doi.org/10.1136/jcp.55.4.244.

Ashrafi G, Salman N.“Pathogenesis of Human Papillomavirus — Immunologi-
cal Responses to HPV Infection”. Human Papillomavirus - Research in a Global
Perspective, edited by Rajamanickam Rajkumar, IntechOpen, 2016. https://
doi.org/10.5772/63965.

National Cancer Institute (NCI). Human Papillomavirus (HPV) Vaccines,
Bethesda MD. 2019. https://www.cancer.gov/about-cancer/causes-pre-
vention/risk/infectious-agents/hpv-vaccine-fact-sheet [Accessed May 17,
[Accessed May 17,2022].022]

Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram |, Jemal A, et al.
Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortal-
ity worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2021;71:209-
49. https://doi.org/10.3322/caac.21660.

Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A, "Global Cancer.
Statistics 2018: GLOBOCAN estimates of incidence and mortality world-
wide for 36 cancers in 185 countries”. Cancer Journal for Clinicians. 2018
Nov;68(6):394-424. https://doi.org/10.3322/caac.21492.

International Agency for Research on Cancer (IARC). 2018 Report. World
Health Organization (WHO). https://www.iarc.who.int/wp-content/
uploads/2018/09/pr263_E.pdf (Accessed Jan. 23, 2022).

Kenyan Human Papilloma Virus Centre (KHPVC)., 2019. https://hpvcentre.net/
statistics/reports/KEN.pdf (Accessed July 3,2022).

Karanja-Chege CM. HPV Vaccination in Kenya: the Challenges faced and
strategies to increase uptake. Front Public Health. 2022;10:802947. https://doi.
0rg/10.3389/fpubh.2022.802947.

Shikuku DN, Muganda M, Amunga SO, et al. Door - to - door immunization
strategy for improving access and utilization of immunization services in
hard-to-Reach Areas: a case of Migori County, Kenya. BMC Public Health.
2019;19(1):1064. https://doi.org/10.1186/512889-019-7415-8.

DiAngi YT, Panozzo CA, Ramogola-Masire D, Steenhoff AP, Brewer NT. A. cross-
sectional study of HPV vaccine acceptability in Gaborone, Botswana. PLoS
ONE. 2011;6(10):25481. https://doi.org/10.1371/journal.pone.0025481.
Francis SA, Battle-Fisher M, Liverpool J, Hipple L, Mosavel M, Soogun S,
Mofammere N. A qualitative analysis of south african women's knowledge,
attitudes, and beliefs about HPV and cervical cancer prevention, vaccine
awareness and acceptance, and maternal-child communication about sexual
health. Vaccine. 2011;29:8760-5.

Perlman S, Wamai RG, Bain PA, Welty T, Welty E, Ogembo JG. Knowledge and
awareness of HPV vaccine and acceptability to vaccinate in sub-saharan
Africa: a systematic review. PLoS ONE. 2014;9(3):e90912.

Betsch C, Schmid P, Heinemeier D, Korn L, Holtmann C, Bohm R. Beyond
confidence: Development of a measure assessing the 5 C psychological
antecedents of vaccination. PLoS One 2018 Dec 7;13(12):e0208601. https://
doi.org/10.1371/journal.pone.0208601.

Wiysonge CS. Vaccine Hesitancy, an Escalating Danger in Africa. Think Global
Health, 2019; December 17. (Accessed Mar. 2, 2022). https://www.thinkglob-
alhealth.org/article/vaccine-hesitancy-escalating-danger-africa.


http://dx.doi.org/10.1098/rstb.2013.0433
https://www.who.int/topics/vaccines/en/
http://dx.doi.org/10.1002/14651858.CD008145
http://dx.doi.org/10.1002/14651858.CD008145
http://dx.doi.org/10.3390/vaccines9111231
http://dx.doi.org/10.21203/rs.3.rs-1097318/v1
http://www.dovcollaboration.org/action-plan/
http://dx.doi.org/10.2500/aap.2021.42.210065
http://dx.doi.org/10.2500/aap.2021.42.210065
https://www.who.int/news-room/fact-sheets/detail/immunization-coverage
https://www.who.int/news-room/fact-sheets/detail/immunization-coverage
https://data.unicef.org/topic/child-health/immunization/
https://data.unicef.org/topic/child-health/immunization/
https://www.unicef.org/press-releases/over-13-million-children-did-not-receive-any-vaccines-all-even-covid-19-disrupted
https://www.unicef.org/press-releases/over-13-million-children-did-not-receive-any-vaccines-all-even-covid-19-disrupted
https://www.unicef.org/press-releases/over-13-million-children-did-not-receive-any-vaccines-all-even-covid-19-disrupted
https://data.unicef.org/topic/child-survival/under-five-mortality/
https://data.unicef.org/topic/child-survival/under-five-mortality/
https://cdn.who.int/media/docs/default-source/country-profiles/immunization/immunization_ken_2021.pdf?sfvrsn=7504f60c_9&download=true
https://cdn.who.int/media/docs/default-source/country-profiles/immunization/immunization_ken_2021.pdf?sfvrsn=7504f60c_9&download=true
https://cdn.who.int/media/docs/default-source/country-profiles/immunization/immunization_ken_2021.pdf?sfvrsn=7504f60c_9&download=true
http://dx.doi.org/10.1186/s12879-021-06271-9
http://dx.doi.org/10.1186/s12879-021-06271-9
https://www.gavi.org/programmes-impact/country-hub/africa/kenya
https://www.gavi.org/programmes-impact/country-hub/africa/kenya
https://dhsprogram.com/pubs/pdf/fr308/fr308.pdf
https://dhsprogram.com/pubs/pdf/fr308/fr308.pdf
http://dx.doi.org/10.1186/s12889-022-12570-w
http://apps.who.int/immunization_monitoring/globalsummary/countries?countrycriteria%5Bcountry%5D%5B%5D=KEN
http://apps.who.int/immunization_monitoring/globalsummary/countries?countrycriteria%5Bcountry%5D%5B%5D=KEN
http://apps.who.int/immunization_monitoring/globalsummary/countries?countrycriteria%5Bcountry%5D%5B%5D=KEN
https://www.who.int/news-room/fact-sheets/detail/cervical-cancer
https://www.who.int/news-room/fact-sheets/detail/cervical-cancer
http://dx.doi.org/10.1136/jcp.55.4.244
http://dx.doi.org/10.5772/63965
http://dx.doi.org/10.5772/63965
https://www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents/hpv-vaccine-fact-sheet
https://www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents/hpv-vaccine-fact-sheet
http://dx.doi.org/10.3322/caac.21660
http://dx.doi.org/10.3322/caac.21492
https://www.iarc.who.int/wp-content/uploads/2018/09/pr263_E.pdf
https://www.iarc.who.int/wp-content/uploads/2018/09/pr263_E.pdf
https://hpvcentre.net/statistics/reports/KEN.pdf
https://hpvcentre.net/statistics/reports/KEN.pdf
http://dx.doi.org/10.3389/fpubh.2022.802947
http://dx.doi.org/10.3389/fpubh.2022.802947
http://dx.doi.org/10.1186/s12889-019-7415-8
http://dx.doi.org/10.1371/journal.pone.0025481
http://dx.doi.org/10.1371/journal.pone.0208601
http://dx.doi.org/10.1371/journal.pone.0208601
https://www.thinkglobalhealth.org/article/vaccine-hesitancy-escalating-danger-africa
https://www.thinkglobalhealth.org/article/vaccine-hesitancy-escalating-danger-africa

Essoh et al. BVIC Public Health

36.

37.

38.

39.

40.

41.

(2023) 23:912

MacDonald NE, SAGE Working Group on Vaccine Hesitancy. ;. Vaccine hesi-
tancy: Definition, scope and determinants. Vaccine. 2015 Aug 14;33(34):4161-
4. https://doi.org/10.1016/j.vaccine.2015.04.036.

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. 2018;36:3861-7.

Essoh T-A, Adeyanju GC, Adamu AA, Ahawo AK, Aka D, Tall H, Aplogan A,
Wiysonge CS. Early impact of SARS-CoV-2 pandemic on immunization
services in Nigeria. Vaccines. 2022;10(7):1107. https://doi.org/10.3390/
vaccines10071107.

WHO. Ten Threats to Global Health in 2019, World Health Organization,
Geneva. 2019b https//www.who.int/emergencies/ten-threats-to-global-
health-in-2019 (Accessed July 3, 2022).

Betsch C, Bohm R, Chapman GB. Using behavioral insights to increase vac-
cination policy effective- ness. Policy Insights Behav Brain Sci. 2015;2:61-73.
World Health Organization. Report of the SAGE Working group on vaccine
Hesitancy. 2014. https.//www.who.nt/immunization/sage/meetings/2014/
october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf
(Accessed March 21, 2022).

42.

43.

Page 10 of 10

Attwell K, Betsch C, Dubé E, et al. Increasing vaccine acceptance using
evidence-based approaches and policies: insights from research on
behavioural and social determinants presented at the 7th Annual Vaccine
Acceptance Meeting. Int J Infect Dis. 2021;105:188. https://doi.org/10.1016/j.
jid.2021.02.007.

Kazi AM, Ahsan N, Khan A, et al. Personalized text messages and automated
calls for improving vaccine coverage among children in Pakistan: protocol
for a community-based cluster randomized clinical trial. JMIR Res Protoc.
2019;8(5):¢12851. https://doi.org/10.2196/12851.

Adeyanju GC, Solfa RP, Tran TL, et al. Behavioral symptoms of mental health
disorder such as depression among young people using Instagram: a
systematic review. Transl Med Commun. 2021;6:15. https://doi.org/10.1186/
$41231-021-00092-3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://dx.doi.org/10.1016/j.vaccine.2015.04.036
http://dx.doi.org/10.3390/vaccines10071107
http://dx.doi.org/10.3390/vaccines10071107
https://www.who.int/emergencies/ten-threats-to-global-health-in-2019
https://www.who.int/emergencies/ten-threats-to-global-health-in-2019
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
http://dx.doi.org/10.1016/j.ijid.2021.02.007
http://dx.doi.org/10.1016/j.ijid.2021.02.007
http://dx.doi.org/10.2196/12851
http://dx.doi.org/10.1186/s41231-021-00092-3
http://dx.doi.org/10.1186/s41231-021-00092-3

	﻿Exploring the factors contributing to low vaccination uptake for nationally recommended routine childhood and adolescent vaccines in Kenya
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design
	﻿Study setting and population
	﻿Data collection
	﻿Themes explored
	﻿Data analysis

	﻿Results
	﻿﻿Vaccine and vaccination factors﻿ driving vaccine hesitancy for routine childhood immunization
	﻿Fear of adverse event from immunization (AEFI)
	﻿Shortage of vaccines
	﻿Cost of transportation
	﻿Constraints or competing priorities and long waiting hours
	﻿General problem of stock-out of vaccines


	﻿Individual and group factors driving low demand or vaccine hesitancy for routine childhood immunization
	﻿Inadequate knowledge of vaccine-preventable-diseases
	﻿Lack of incentives

	﻿Contextual factors vaccine hesitancy for routine childhood immunization
	﻿Fear of COVID-19 infection cum restriction of movement
	﻿Religious influence

	﻿﻿Vaccine and vaccination factors driving vaccine hesitancy for﻿ HPV vaccine
	﻿Inadequate knowledge of HPV vaccine
	﻿Low literacy among caregivers

	﻿Individual and group factors driving low demand or vaccine hesitancy for HPV vaccine
	﻿Rumors and conspiracy theories associate with vaccination of girls
	﻿The role of social media and caregivers in urban centres

	﻿Contextual factors driving vaccine hesitancy for HPV vaccine
	﻿The COVID-19 pandemic and the response strategies adopted
	﻿Attitude of healthcare workers

	﻿Discussion
	﻿Conclusion
	﻿References


