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ABSTRACT

To achieve the full benefits of vaccination, it is key to understand the underlying causes of low vaccination
by researching the barriers to vaccination at a local level. This systematic literature review aims to identify
the reasons given by community members for the non-vaccination and under-vaccination of children and
adolescents in sub-Saharan Africa. PubMed, Web of Science, PsycINFO, African Index Medicus, and African
Journals Online databases were searched to identify articles published between 2010 and 2020. A total of
37 articles were included. As 17 studies did not report the reasons for non-vaccination and under-
vaccination separately, we considered these two outcomes as “incomplete vaccination”. The most
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common reasons for incomplete vaccination were related to caregiver’s time constraints, lack of knowl-
edge regarding vaccination, the unavailability of vaccines/personnel in healthcare facilities, missed
opportunities for vaccination, caregiver’s fear of minor side effects, poor access to vaccination services,

and caregiver’s vaccination beliefs.

Introduction

Although routine childhood vaccination coverage in Africa has
significantly improved since the 2000s, overall coverage rates
remain below expected targets." According to the 2019 World
Health Organization (WHO)/United Nations Children’s Fund
(UNICEF) estimates, coverage with three doses of diphtheria-
tetanus-pertussis vaccine (DTP3) - used as a proxy for full
childhood vaccination coverage - in Africa have stagnated
below 80% during the past decade. Furthermore, 9.4 million
of the 19.7 million non-vaccinated and under-vaccinated
(without DTP3) children worldwide live in Africa, primarily
in Nigeria, the Democratic Republic of the Congo, Ethiopia,
and Angola.2 As a consequence, vaccine-preventable diseases
(VPDs) are a major public health threat in Africa. More than
30 million children under five suffer from VPDs each year,
accounting for a third of VPDs incidence worldwide.'
Moreover, over half a million children die from VPDs annually
on the continent, mainly due to pneumococcal diseases and
rotavirus.'

Political commitment to improve vaccination coverage in
Africa and reduce VPDs has increased in recent years. The
Addis Declaration on Immunization was endorsed by African
Heads of State in January 2017, and commits to advance uni-
versal access to immunization across the continent.® In 2018,
the 2030 Ambition for Immunization in Africa' was published
by the WHO African Region and aims to (i) sustain the control,
elimination, or eradication of poliomyelitis, rubella, tetanus,
measles, and hepatitis B; (ii) reduce mortality attributable to

rotavirus, cervical cancer, pneumococcal diseases, and malaria
and; (iii) empower high-risk countries to fight against menin-
gitis, cholera, yellow fever, and typhoid. These aims will help
countries reach Universal Health Coverage and Sustainable
Development Goals.

To achieve the full benefits of vaccination, it is important to
understand the underlying causes of low vaccination by
researching the barriers to vaccination at a local level. This
has been identified as a key research area in the Addis
Declaration on Immunization* and the WHO Immunization
Agenda 2030.° These findings will help shape messages and
strategies to address these barriers.

Several systematic reviews have studied the barriers to com-
plete childhood vaccination in low- and middle-countries.®” "'
These studies mainly focused on the sociodemographic factors
associated with incomplete vaccination. However, sociodemo-
graphic predictors of vaccination are not sufficient to explain
the barriers to vaccination. Indeed, it is important to under-
stand the reasons that drive caregivers to incompletely vacci-
nate children.'” Although three systematic reviews also looked
at the reasons for incomplete vaccination, they did not report
the reasons separately from the factors®”'' and only one of
them was specific to sub-Saharan Africa.'!

This systematic literature review aims to identify the reasons
given by community members for non-vaccination, under-
vaccination, and untimely vaccination of children and adoles-
cents in sub-Saharan Africa. The findings of this review will
help guide policymakers to achieve the benefits of vaccination
in sub-Saharan Africa.
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Methods

The protocol for this systematic review was registered in the
International Prospective Register of Systematic Reviews
(PROSPERO) (CRD42020178123), and the review was prepared
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guideline.

Criteria for considering studies and quality assessment

Studies on the reasons given for non-vaccination (i.e., receiving no
vaccine doses), under-vaccination (i.e., receiving at least one but
not all recommended vaccine doses), and untimely vaccination
(i.e., receiving the recommended vaccines but not within the
recommended delays) of children and adolescents (birth to 19
years) in the general population, eligible for vaccination, and
living in sub-Saharan Africa, were considered for the review. Of
note, the outcome “untimely vaccination” was dropped as we
found too few studies (less than five) reporting that outcome.
The exposure of interest was childhood and adolescent vaccines,
regardless of the vaccine delivery strategy (e.g., routine vaccination
services, vaccination campaigns). Studies had to be (1) empirical;
(2) observational or interventional (if reasons for non-vaccination
or under-vaccination were reported); and (3) qualitative, quanti-
tative, or mixed methods.

The level of relevance of the eligible articles was assessed
by one author (LP) and reviewed by another (PPW)
according to five criteria: (1) one of the study objectives
was to investigate the reasons for non-vaccination and/or
under-vaccination; (2) the study took place in a community
setting; (3) the study linked the reasons to children’s vacci-
nation status; (4) the results were reported in sufficient
detail; (5) the findings were compared to the results of
other studies. Only articles meeting at least three of these
five criteria were included in the review.

Search strategy

PubMed, Web of Science, PsycINFO, African Index Medicus, and
African Journals Online databases were searched on 3 March 2020
using a comprehensive search strategy. We have provided the

Table 1. Key words used in the search strategy.

search strategy for all databases searched (Table 1). We searched
for published articles with no language and publication date
restriction. However, we then decided to exclude studies published
before 2010 as a systematic review by Rainey et al. had already
identified the reasons for non- and under-vaccination of children
and adolescents in low- and middle-income countries using stu-
dies published between 1999 and 2009.° Authors were contacted
when the full-text article could not be accessed. The reference
sections of the articles assessed for eligibility were also examined
to supplement the search. Searches were re-run before the final
analysis on 11 December 2020. The reference management soft-
ware Zotero (Center for History and New Media, George Mason
University) was used to manage the literature search output and
remove duplicates.

Selection of studies

Three review authors (LP, VS, PPW) independently screened
the titles and abstracts to identify potentially eligible studies.
Disagreements between the authors were resolved through
discussion and consensus. We obtained the full texts of all
potentially eligible studies. Two authors (LP, PPW) indepen-
dently screened the full texts and identified included studies,
resolving discrepancies through discussion and consensus.

Data extraction

One author (LP) extracted data from the included studies using
a standardized Excel form. Data were reviewed by another author
(PPW). The following information was extracted from each study:
authors, publication year, study setting (country, level [i.e.,
national, state/region, local], community/health facility-based,
rural/urban), study design, study population, whether the child’s
or adolescent’s vaccination status was known, data collection
methods (quantitative/qualitative), outcomes measured (non-
vaccination/under-vaccination) and the reasons for non-
vaccination and under-vaccination.

Reasons were categorized according to a modified version of
the themes in the review by Rainey and colleagues® which were
adapted from the “Classification of Factors Affecting Receipt of

Theme

# Theme Key words (in title/abstract)

1 Reasons Reasons OR reason OR motive OR motives OR motivation OR motivations

2 Child Child OR children OR infant OR infants OR parents OR parents OR newborn OR newborns OR baby OR babies

3 Adolescent Adolescents OR adolescent OR “young adult” OR “young adults” OR teenager OR teenagers OR teen OR teens

4 Vaccination Vaccin* OR immunis* OR immuniz*

5 Under- Complet* OR incomplete OR partial OR adherence OR adhesion OR compliance OR undervaccination OR under-vaccination OR under
vaccination immunization OR underimmunization OR under-immunisation OR under-immunization OR coverage OR status OR dropout OR drop-

out OR contin* OR suboptimal

6 Untimely Delay* OR time*
vaccination

7 Non-vaccination  Non-vaccin* OR non-immuniz* OR non-immunis* OR nonimmunis* OR nonimmuniz* OR nonvaccin*

8 Sub-Saharan Africa OR angola OR benin OR botswana OR “burkina faso” OR burundi OR cameroon OR “cape verde” OR “central african republic” OR
Africa chad OR comoros OR “democratic republic of the congo” OR “republic of the congo” OR djibouti OR equatorial guinea OR “guinea-

bissau” OR guinea OR eritrea OR ethiopia OR gabon OR gambia OR ghana OR ivory coast OR “cote d'ivoire” OR kenya OR lesotho OR
liberia OR madagascar OR malawi OR mali OR mauritania OR mauritius OR mozambique OR namibia OR niger OR nigeria OR rwanda
OR “sao tome and principe” OR senegal OR seychelles OR “sierra leone” OR somalia OR “south africa” OR swaziland OR eswatini OR
sudan OR south sudan OR tanzania OR togo OR uganda OR zambia OR zimbabwe

Notes: Search 1 AND (2 OR 3) AND 4 AND (5 OR 6 OR 7) AND 8.



Vaccines” from Vaccines (5% Edition).!> Each reason was
classified into one theme and was weighted equally regardless
of study type or the study sample size. The eleven themes were:
time constraints, lack of knowledge regarding vaccination,
unavailable vaccines or personnel in healthcare facilities,
missed opportunities for vaccination, beliefs about vaccination,
fear of minor side effects, poor access to vaccination services,
poor relationship with healthcare providers, social or cultural
pressure against vaccinations, cost related to vaccination and
unexplored/unexplained reasons.

The main results are reported distinguishing the results
from quantitative studies and qualitative ones, where possi-
ble/relevant.

Results
Results of the search

The database search generated 538 articles. After removing
duplicates, we reviewed 381 abstracts and assessed 89 full-text
articles for eligibility. We assessed the relevance of 71 eligible
articles of which 37 were included in the literature review. The
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process used for the search and selection of studies for this
review are described in Figure 1. Twenty-four studies had
a relevance score of three, nine had a score of four, and four
had a score of five.

Description of studies

Study design and setting

Table 2 presents the description of the included studies. Studies
were conducted in 11 different countries: Nigeria (12 studies),
Uganda (7), Ethiopia (5), Kenya (3), Burkina Faso (2),
Cameroon (2), Malawi (2), Ghana (1), Guinea-Bissau (1),
South Sudan (1) and Tanzania (1). Most studies were con-
ducted in the community setting (33) and at a local level
(town/municipality/district/county) (28). Eight studies were
conducted in rural areas, eight in urban areas, and 20 in both
rural and urban areas (the setting was not specified in one
study). All studies were cross-sectional. Reasons for non-
vaccination and under-vaccination were identified using quan-
titative methods in 25 studies, using qualitative methods in
eight studies, and four studies used both methods.

Records identified through database search (n=538)

Records excluded (n=310)

Full-text articles excluded (n=18)
-Could not access article (n=1)
-Reasons were not stratified by age

(n=5)

-Not on reasons (ex: on determinants of
non- or under-vaccination) (=9)

-Not on vaccinations but on the use of

healthcare systems (n=1)

-Not primary research (n=1)

-Not enough information on reasons
(n=1)

Full-text articles excluded (n=34)
-Relevance score <3 (n=34)
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Figure 1. Flow diagram of literature search processes.
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Population

In 33 studies, caregivers, including mothers, were interviewed.
The target population was children under two years old in 19
studies.

Exposure

Sixteen studies reported reasons for non-vaccination and under-
vaccination with one type of vaccine (measles, polio, human
papillomavirus [HPV], hepatitis B birth dose [HepB-BD], influ-
enza, diphtheria-tetanus-pertussis [DTP], Bacillus Calmette
Guerin [BCG]), and twenty-one studies reported reasons for
several routine vaccines (such as the combination of BCG,
polio, pentavalent/DTP, rotavirus, yellow fever, measles, etc.).

Outcomes

Five studies only identified the reasons for under-vaccination
and 12 only examined the reasons for non-vaccination. Twenty
studies explored the reasons for both non-vaccination and
under-vaccination; three studies reported the reasons sepa-
rately whilst 17 studies did not distinguish the reasons for non-
vaccination and under-vaccination.

As 17 studies did not report the reasons for non-vaccination
and under-vaccination separately, we considered these two
outcomes as “incomplete vaccination”.*?

The most frequently mentioned reasons for incomplete
vaccination were related to time constraints (27 studies), lack
of knowledge regarding vaccinations (26), the unavailability of
vaccines/personnel in healthcare facilities (26), missed oppor-
tunities for vaccination (25), fear of minor side effects (23),
poor access to vaccination services (21) and beliefs about
vaccination (17).

In the narrative synthesis, reasons are presented from the
most to the less frequently reported. The study findings are
presented in Table S1 in the appendices.

Time constraints.

In 27 studies, >4 2426-28313436,38-4143,44,4647.49. il dran and
adolescents were incompletely vaccinated because of their
caregiver’s time constraints: caregivers were unavailable, wait-
ing times at vaccination centers were too long, and/or vaccina-
tion times were inconvenient.

These three reasons were reported separately in quantitative
studies. Caregivers were unavailable to bring their child for vacci-
nation because they were too busy (work, travel) or were
sick, 121417:21:242634:36.38-41,43444647 Thic oo mentioned by more
than 10% of caregivers in twelve studies,'>*!>%203%3639-41:43.44:46
On the other hand, long waiting times'*?>267281:38-404447 51y 4
inconvenient vaccination times'>?>2¢2%3138-414 ere less fre-
quently mentioned (generally by less than 10% of participants).

Qualitative results showed that in most settings, women
were responsible for childcare (including vaccination activ-
ities) as well as for other household and economic activities.
Vaccination was therefore seen as both a time and an eco-
nomic constraint.'®'®2%*>* Often, vaccination times were
not adapted to women’s working hours'® and women did
not have time to wait in healthcare facilities for
vaccination.'”?**>** One study in Nigeria found that men
could not take time off work to bring their child for vacci-
nation, due to high job insecurity in the area.'®

Lack of knowledge regarding vaccination. Lack of knowledge
regarding vaccines and the organization of vaccination services
was a reason for incomplete vaccination in 26
studies'>!®15:20:2272931,33,37-4446749 1y hoth specific vaccines
and routine vaccines.

Lack of knowledge regarding vaccination included: not
knowing about the vaccine or vaccination in general,'>?”*>3°
not knowing the benefits or understanding the need for
vaccination,'>*>**?¢*"*> and not knowing the vaccination
schedule,'>?%2426:33:37:3841°43 11y eioht quantitative studies,
more than 20% of participants said that they lacked knowledge
of vaccination,'>'>?%3327:4347:48 15y qualitative results, some
caregivers believed that children only needed one vaccine
dose to be immunized, or that the child did not need additional
vaccines.'>**

Community members were sometimes unaware of the orga-
nization of vaccination services. For example, they did not know
the place and/or time of vaccination'>*********** or were una-
ware of the vaccination program or campaign.”>**>***"*® Eight
studies were on vaccines delivered through vaccination cam-
paigns: measles'>**** HPV>>?1464® 10lio*® flu.*® This was rarely
cited in quantitative studies (mentioned by less than 10% of
participants'®!>>+2>28:293L384%) 1ty studies, parents did not
differentiate mass vaccination campaigns from routine immuni-
zation and were therefore waiting for the vaccinators to come visit
their homes to perform routine vaccines.'>** Qualitative results
showed that mothers who traveled frequently did not know they
could receive vaccination services in facilities outside their resi-
dential area® and that caregivers thought that children without
a birth certificate could not be vaccinated in healthcare facilities.*®

Unavailable vaccines/personnel at healthcare facilities. In 26
studies'>!®177222426-29,34-38,40-45.47.49 -hildren and adolescents
were incompletely vaccinated because there were no vaccines
in healthcare facilities, or vaccinators were absent/unavailable.

Vaccine unavailability was an issue for at least 20% of
participants in most of the quantitative studies.'>'”*"*>2736~
384042 Qualitative results showed that caregivers went to vac-
cination services several times but there were no vaccines,
which discouraged them from returning.'”***’ In Uganda,
vaccines were stored at headquarters as healthcare facilities
did not have refrigerators, but it could take healthcare workers
several hours to get the vaccines.'’

The unavailability or absence of vaccinators was mostly
reported on specific vaccines administered through campaigns.
This was rarely cited as a reason in quantitative studies
(reported by less than 10% of participants®®283%40-41:43:44)
except in polio campaigns in Kenya’’and Nigeria®® where
respectively 44% and 25% of participants said that children
were not vaccinated because vaccinators did not visit their
homes.

. . o . J21416,17,22-
Missed opportunities for vaccination. In 25 studies

28,30,31,34-40,43-454849 hildren and adolescents were incomple-
tely vaccinated because of missed opportunities for vaccina-
tion; mostly due to wrong contraindications and the child’s
absence during vaccination times. These were only mentioned
in quantitative studies.



Wrong contraindications included the child being ill at the
time of vaccination,14’22’24’26’28’30’31’34’36’38"40’44 caregivers
believing that the child had already been vaccinated or was
not at risk,'>***>*"*or that child was too young.'>?%>%*!
These were frequently mentioned (by more than 10% of
participantsl2’17’22’24’25’36’38_40’43).

The child’s absence at the time of vaccination was men-
tioned in seven studies, mainly during school or community
vaccination campaigns (i.e., polio®>*> HPV>"*® flu™).

Other missed opportunities to vaccinate, which were less

frequently reported, included giving birth on a day when no
vaccination sessions were being held,’®*” not having
a vaccination card,!” healthcare workers not checking the
child’s vaccination status,'® caregivers missing the appoint-
ment date,>”*® and healthcare workers refusing to
vaccinate.'®*”*
Fear of minor side effects. In 23 studies,'>!>!®1%20-22-24.26-
28,31,34,38-44.46-48 children and adolescents were incompletely
vaccinated because their caregivers feared vaccination minor
side effects. This was mentioned in studies on HPV,>"*
influenza,” measles,'>*>** and routine vaccines.'>'®'®**
24.26,27,34,38.40-4447 11y most studies using quantitative methods,
this was a reason for incomplete vaccination for at least 10% of
participants,'>*>2427:34:40:4274446748 (yalitative results revealed
that fever'®'®and crying'®*’ were the most cited side effects.
Some caregivers were scared of the vaccination side effects
because the vaccine was new and therefore untested before
(e.g. flu vaccines),” they had seen other children with side
effects following vaccination,” or their child already had side
effects with previous vaccines.'®**

18,23

Poor access to vaccination services. Poor access to vaccination
services was reported as a reason for incomplete vaccination in
21 studies!Z141518-20.22.24,26-28,33,37,39-41,43-47 {1 powt ot o0 g
urban areas. The findings of quantitative and qualitative studies
were similar. The distance to the vaccination point was reported
as a reason for non-vaccination and under-vaccination in the
majority of studies!2#1518192426-283337,39-414-45 4 4 vy fre.-
quently reported by the caregivers in quantitative studies (by
more than 10% of study participants'®!>2%227,33.4041:43.45)
Three studies mentioned transportation cost
for incomplete vaccination.

12,18,46 as a reason

. — 1 12,14,18,20,22-25,20—
Beliefs about vaccination. In 17 studies

3336394448 children and adolescents were incompletely vacci-
nated because of their caregiver’s beliefs about vaccination.
Participants believed that vaccines caused serious adverse
events, and this was cited by at least 20% of them'®23*-364448
in most quantitative studies. In particular, participants thought
that vaccines could cause infertility (e.g., in studies on HPV
vaccines®”*®), had heard myths and rumors about the negative
consequences of vaccines on health,”>*>** and did not trust the
government.”>*° In qualitative results, participants believed
that receiving too many vaccines was harmful for
children'®* and that vaccines had ingredients that caused
infertility, diseases, physical disability, or death.'*'®** For
instance, in a study in northern Nigeria, caregivers believed
that vaccines contained HIV or family planning.'* Some also
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thought that vaccinators gave expired vaccines and that the
government had a hidden agenda.'®*° In one study, “paralysis
of the leg” and becoming “lame” were also mentioned.'®

On the other hand, some participants thought that
vaccines were not effective. Five studies were on
measles,?’ polio,29‘30 and flu®*® vaccines. At least 10% of
participants cited this reason in most quantitative
studies.””?*** In qualitative results, participants believed
that vaccination did not protect against diseases'**° and
thought that there was no difference between vaccinated
and unvaccinated children.*

Poor relationship with healthcare providers. In 16 studies,
participants mentioned the poor relationship with healthcare
providers as a reason for incomplete vaccination.'*'””
19,23,24,26,27,29,32,33,38,40,42,47,49

Respondents criticized healthcare workers’ attitudes
(i.e., unkind, disrespectful, rude, unfriendly). In quantita-
tive studies, this was rare (mentioned by less than 10% of
participants'>?%262%233%47) 15 qualitative studies, partici-
pants gave specific situations in which the attitude of
healthcare providers attitudes dissuaded them from using
vaccination services, for example, if they had dirty baby
shawls,'® had lost their child’s vaccination card, or had
forgotten the previous vaccination appointment date.*>*’

Participants also criticized the quality of vaccination ser-
vices. In Uganda'® and Burkina Faso,”” caregivers criticized
how vaccinators performed vaccination (e.g., hurting the child)
and in Ethiopia, caregivers felt that healthcare providers did
not give them sufficient information on vaccination.*’

Social or cultural pressure against vaccination. In 13
studies,'>!®1821:23.24:2627,31,32.46-48 Larticipants explained that
social or cultural pressure against vaccination dissuaded them
from completely vaccinating children and adolescents. Studies
were conducted in nine different countries. The majority were
on routine vaccines, three were on the HPV vaccine and one
was on the polio vaccine. Qualitative data was the most
informative.

In quantitative studies in Kenya*® Uganda*” Malawi>' South
Sudan®® and Tanzania*® participants experienced social pres-
sure against vaccination from community members (e.g.
family, friends, parents). However, this was rare (generally
cited by less than 10% of participants).

Pressure against vaccination from the husband or partner
was mentioned in Nigeria,'>'® Uganda,'®" and Kenya.** In
three quantitative studies, this was a reason to incompletely
vaccinate children for more than 10% of participants.'**>*’
Qualitative results revealed that women needed their husband’s
consent to immunize their child'® and feared going against
their husband’s will.'®'® Partners refused to have their child
vaccinated because the child would suffer afterwards or
because they were not vaccinated themselves.'®'®

In studies in Nigeria,lz’32 Malawi,>! Burkina Faso,?
Cameroon,”* and Ethiopia,”” children were incompletely vacci-
nated for cultural or religious reasons. For example, in some
settings, mothers needed to stay in the family compound after
the child’s birth.'">** However, in the studies that mentioned
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religious reasons, the religious beliefs that led to incomplete
vaccination were not specified (e.g., ethical reasons, animal-
derived products).

Cost related to vaccination. Vaccines were provided for free to
communities within the Expanded Programme on
Immunization (EPI) and during vaccination campaigns but in
10 studies, cost remained a reason for incomplete
vaccination'®!%20-24263337.38.45.47 giy studies were on routine
vaccines!#192426:3847 314 the others were on measles,”® HPV,>?
HepB0,” and BCG.* In most studies, the type of cost was not
detailed, but in one study caregivers had to pay for syringes and
vaccination cards.>* In more than half of quantitative studies,
this was frequently mentioned (at least 10% of
participants'******>*7) Qualitative findings revealed that some
vaccinators charged for EPI services.'”***° In a study in Uganda,
women were dissatisfied about having to pay for services that
were supposed to be free (e.g., vaccination cards, syringes)."”

Reasons not explored or not explained. In 22 studies'>'>**

24,30-32,35,36,4042,4548 the reasons for incomplete vaccination
were not specified. For example, the reasons included “unspe-
cified worries”, “disinterest”, “maternal disapproval” “lack of
interest”, “lack of faith” (without specifying what was meant by
“faith”), and they were frequently mentioned in quantitative

. . 12,15,21,22,24,26,29,31,40,42-4
studies (more than 10% of caregivers. ~ >21,22,24,26,29,31,40.42-47

Discussion
Summary of results

To the best of our knowledge, this is the first systematic review
to identify the reasons expressed by community members for
the incomplete vaccination of children and adolescents in sub-
Saharan Africa. We found that only half of the studies distin-
guished between non-vaccination and under-vaccination, lead-
ing us to consider these two outcomes as “incomplete
vaccination”. The most common reasons for incomplete vac-
cination given by community members were related to care-
giver’s time constraints, lack of knowledge regarding
vaccination, the unavailability of vaccines or personnel in
healthcare facilities, missed opportunities for vaccination, care-
giver’s fear of minor side effects, poor access to vaccination
services, and caregiver’s vaccination beliefs.

Agreements and disagreements with other reviews and
studies

We identified three systematic reviews on the reasons and factors
of incomplete childhood vaccination in low- and middle-income
countries, one of which focused on sub-Saharan Africa.®”!!
These reviews did not study separately the reasons (expressed
by individuals) and the factors (obtained through statistical
analysis) for incomplete vaccination. One review reported sepa-
rately the barriers for non-vaccination and under-vaccination.’
The themes we used to categorize the reasons were adapted from
those used by two reviews® and were slightly different from

those of the review by Bangura et al.'' which divided the reasons
into parenteral/caretaker barriers, health system barriers, and
provider barriers, without further sub-categories.

The reasons we identified are similar to those reported in
the reviews, but the relative importance of these reasons
slightly differs. Bangura et al.'’ found that parental/caretakers’
barriers were the main reasons/factors for incomplete vaccina-
tion, whilst Favin et al.” found that the main reasons/barriers
were related to the vaccination systems. In the review by
Rainey et al.® the main reasons/factors for under-vaccination
were related to vaccination systems, and those for non-
vaccination were related to parenteral attitudes and knowledge.
However, in our study, both parental/caretakers’ and health-
care system barriers seem to be equally important reasons for
the incomplete vaccination of children in sub-Saharan Africa.

Other studies have identified the barriers to vaccination at
a global level and in other world regions. A recent overview of
systematic reviews on the parent-level barriers to uptake of
childhood vaccination by Faufman et al.>® found that two
thirds of systematic reviews currently published on the topic
are from high-income countries. Our review therefore contri-
butes to the literature in low- and middle-income countries.
Moreover, the study by Kaufman et al.”° identified six cate-
gories of barriers to vaccination (related to access, clinic or
health system barriers, concerns and beliefs, health perceptions
and experiences, knowledge and information, and social or
family influence) and found that less than half of the reviews
reported barriers from all six themes. However, in our review
we have identified reasons from all six categories. Moreover,
some of the barriers most frequently mentioned in the over-
view were also reported in several of the studies we identified
(e.g., time constraints, concerns about vaccine safety, lack of
knowledge regarding vaccination, etc.).

Furthermore, a systematic literature review of the barriers to
vaccination in Latin America and the Caribbean’’ found that
individual/group influences (i.e., risk/benefits perceived,
knowledge/awareness, beliefs, attitudes and motivation about
health and prevention, etc.) were most frequently reported,
followed by contextual factors (i.e., socio/economic/religion/
culture/gender, geographic barriers, communication and
media environment). Our review also found that individual
and group influences are key vaccination barriers.

Public health implications

The wide range of reasons identified calls for a varied approach to
reach incompletely vaccinated children and achieve the full bene-
fits of vaccination in sub-Saharan Africa.’ We identified two types
of interventions that can help address most barriers to vaccination:
(i) improving and reinforcing communication around vaccines
and (ii) improving the organization of vaccination services.
Interventions need to be locally adapted, depending on the knowl-
edge, perceptions, and social norms around vaccination.

Improving and reinforcing communication around vaccines
Caregivers’ lack of knowledge regarding vaccines and/or the orga-
nization of vaccination services were reasons for incomplete vac-
cination in the majority of studies,'®'®!>20:22729,31-33,37-44,46-49



However, good knowledge of vaccines is important for effective
vaccine acceptance and utilization."" For instance, a study in
Kenya highlighted that empowering caregivers and healthcare
workers with immunization information could benefit vaccination
uptake.”® Therefore, health education programs targeting those
responsible for vaccination are essential to strengthen their under-
standing of the purposes and benefits of vaccination, vaccination
schedules, as well as the organization of vaccination services. These
programs can be delivered in healthcare services but also commu-
nity settings.”

The beliefs and perceptions of caregivers and community
members about vaccination are also key for childhood vaccina-
tion. Indeed, beliefs that vaccines cause serious adverse events or
are not eﬂ‘ective)l2,14,18,20,22—26,29—33,36,38,39,42—44,48 CaregiVer’S fear
Of minor Side eﬁects’lz,l5,16,18,20,22—24,26—28,31,34,38—44,46—48 and
pressures against vaccination from partners, community mem-
bers, or religious authorities'>!®!%21:232426:2731.3246- 48 ere fre.
quently mentioned as reasons for incomplete vaccination.

To address these issues, understanding the concerns and
points of view of communities regarding vaccination and
involving the entire community in the response (including
men, religious leaders, and community leaders) are important.
Indeed, although women were generally responsible for child
vaccination, the community had a strong influence on the final
decision in several settings. Some interventions include
informing community members about the risks and benefits
of vaccination and how to handle common side effects,”
improving counseling at vaccination sites,” and developing
approaches that acknowledge parental concerns and try to
address their misconception.'!

Finally, to address missed opportunities for
Vaccination12,14,16,17,22,24—28,30,31,34—40,43—45,48,49and pOOr relation_
ShipS Wlth healthcare providersl2,17—19,23,24,26,27,29,32,33,38,40,42,47,49
improved communication within healthcare services is neces-
sary. For instance, interventions include improving the treat-
ment of staff and providing supportive supervision, providing
training on vaccination, and ensuring that all health staff knows
and accept the national contraindications policy.”

Improving the organization of vaccination services

Poor or insufficient organization of vaccination services is an
important reason for incomplete vaccination of children and
adolescents in sub-Saharan Africa. Indeed, caregiver’s time con-
straints and/or long waiting times at vaccination services'>'*~
20,26-28,31,3436, 3841434446479 th o \navailability of vaccines and/
or personnel at vaccination sites'>!®!772%2426729,34-38:40-4547.49
and missed opportunities for vaccination
39:4043-45.4849 ywere common in the studies identified.

To reduce waiting times at vaccination services, vaccination
sessions could be regularly organized at times where most
caregivers are available and caregivers could also be encour-
aged, where possible, to come throughout the vaccination
hours to avoid long waiting times.” If needed, employers
could be encouraged to exceptionally allow caregivers to attend
vaccination services during working hours.”

Furthermore, skills and performance in forecasting stocks of
vaccines, supplies, and equipment, as well as in their storage
should be improved.7 For instance, each facility director should

12,14,16,17,22,24-28,30,31,34—
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be responsible for ensuring that vaccination services are avail-
able when they should be, that staff is present, and that services
are still available when staff is away.”

Poor access to vaccination services was mentioned in
several studies!21415:18-20.22,24,26-28,33,37,39-41,43-47, L 4 . 14
be reduced by identifying the largest pockets of incomple-
tely vaccinated children and increasing outreach activities
in these areas.

Further research

Although vaccines provided through the EPI and campaigns
were free for communities, the cost related to vaccination
remained a barrier in several studies,'®'?2%2%26:33:3738:45.47
suggesting that caregivers have to pay for extra costs at vacci-
nation sites or that they are unaware that vaccines are free.
However, only a few studies gave details on the types of costs
(e.g., syringes, vaccination cards). Therefore, further research
on the type of vaccination costs incurred by households is
needed to then determine how these barriers can be overcome
(e.g., through improved communication on free EPI vaccines).

Second, reasons for incomplete vaccination should be
more fully investigated in quantitative studies to under-
stand the barriers to vaccination. Indeed, in more than
half the studies'»?072%30732:34736.40.42.43°48  1oa50ns  for
incomplete vaccination were not further explored (e.g.,
“unspecified worries”, “disapproval”), whereas these were
frequently mentioned.

Furthermore, identifying the reasons for incomplete vacci-
nation of children and adolescents during the COVID-19 pan-
demic (from the point of view of community members) could
show whether the are barriers to vaccination are different
before and during/after the pandemic. The COVID-19 pan-
demic has disrupted routine childhood vaccination uptake
worldwide®® but when the literature search for this systematic
review was conducted in March and December 2020, no study
on the reasons of incomplete vaccination of children and
adolescents during the pandemic in sub-Saharan Africa had
been published.

Finally, several studies have investigated the willingness of
adults to have their own child vaccinated for COVID-19. For
instance, a study conducted mid-2021 in Burkina Faso, Guinea,
Mali, Senegal and Sierra Leone found that 36% of parents
would refuse/probably refuse to have their child vaccinated
for COVID-19.°* Given that few countries in sub-Saharan
Africa have included children and adolescents in their
COVID-19 vaccination strategy (11 African countries in
January 2022),>° we have not identified studies on the reasons
for non-vaccination and/or under-vaccination of children and
adolescents in settings where the vaccine is available to that age

group.

Methodological issues in the studies

The main limitation of the studies included is that more than
half of them do not differentiate non-vaccination from under-
vaccination, whereas the underlying reasons in each situation
generally differ. For example, two studies in Nigeria'>*
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found that the reasons for non-vaccination were related to
demand factors (e.g., beliefs, lack of faith in vaccination,
ignorance of vaccination), whilst supply factors, misunder-
standing of the full vaccination schedule, and physical incon-
venience were important for under-vaccination. Similarly,
a systematic review highlighted that most reasons for non-
vaccination were linked to demand-side factors (parenteral
attitudes and knowledge), and those for under-vaccination
were linked to immunization systems.® The strategies to
address non-vaccination and under-vaccination therefore
differ.®'? For instance, reasons for non-vaccination that relate
to an individual’s beliefs about vaccination may require an
understanding of the underlying causes of non-vaccination
and locally adapted communication strategies. To reduce
under-vaccination, it may be necessary to provide the correct
information on vaccine schedule and timing and organize
vaccination systems more effectively.

Other limitations include potential recall bias of the
reasons for incomplete vaccination in older children and
selection bias as participants were purposefully selected in
some studies.

Limitations of this systematic review

Our study has several limitations. First, we may have been
unable to locate all relevant articles published during the
specified review period, and some subjective judgment may
have been employed in selecting relevant articles for a full
review. However, subjectivity was minimized by using a set
of pre-defined inclusion criteria. Furthermore, we did not
search for gray literature, whereas information from varied
sources can be used to better understand reasons for
incomplete vaccination and enhance the development of
effective strategies to address these barriers.

Second, the categories used to differentiate the reasons
were functional and based on previous literature reviews.
We tried to have as many relevant categories as possible,
but these categories may not fully capture the multi-
causality of incomplete vaccination. The classification
was not always straightforward as some reasons could
cross categories, but these were discussed in pair.

Third, because the review focused on qualitative rea-
sons linked to incomplete vaccination from different study
designs, sample sizes, and methodologies (e.g., focus group
discussions, open-ended questions, structured or semi-
structured questionnaires), we did not assess the reasons
identified through various methodologies and each reason
was abstracted and weighted equally. This might have
increased the relative importance of reasons that did not
have a strong impact on vaccination status. The frequency
of each reason was an attempt to see the relative impor-
tance of each reason but should be interpreted with cau-
tion due to the diverse nature of the studies included.

Finally, the reasons were not specific to the type of vaccine or
the timing. Furthermore, the studies were only conducted in 12
countries and cannot be representative of a region or even
a country.

Conclusion

This systematic review highlights the multiplicity of reasons
given by community members for the incomplete vaccination
of children and adolescents in sub-Saharan Africa, showing the
diverse range of barriers that need to be considered when
attempting to understand reasons for non- and/or under-
vaccination. The findings suggest that to achieve the full benefits
of vaccination, strengthening communication around vaccina-
tion and improving the organization of vaccination services are
essential. Future studies investigating the barriers to vaccination
should aim to distinguish between non-vaccination and under-
vaccination. Of note, understanding the reasons for non-
vaccination or under-vaccination from the perspective of other
stakeholders (e.g., healthcare professionals, governments, insti-
tutions) is also necessary to have a global picture of the under-
lying causes of low vaccination in a given setting.
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