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ABSTRACT

Objective This study estimated the proportion of children
aged 12-23 months who were fully vaccinated in sub-
Saharan Africa (SSA), explored geographical disparities
across subregions and countries, and identified country-
level factors associated with full vaccination (FV).

Design Cross-sectional study.

Setting SSA.

Participants Children aged 12—23 months.

Primary outcome FV.

Methods Data for this study were extracted from the most
recent Demographic and Health Survey (DHS) conducted
in 34 SSA countries between 2012 and 2023. The study
included a total weighted sample of 69218 children.
Univariate analyses were performed to describe the socio-
demographic profile of the participants and estimate the
proportion of FV and the proportion for each of the eight
vaccines (BCG, DTP1, DTP2, DPT3, Polio1, Polio2, Polio3,
Measles1) at regional level. Bivariate and spatial analyses
were produced to examine existing disparities at regional,
subregional and countries’ income levels. A multivariate
logistic regression analysis was fitted for identifying
country-level factors associated with FV.

Results 54.1% (95% Cl 53.7% to 54.5%) children aged
12-23 months in SSA were fully vaccinated. In addition,
substantial inequalities emerged in FV coverage across
countries ranging from 23.9% in Guinea to a high of 95.5%
in Rwanda. The same pattern was observed for the eight
vaccines. Findings also showed that children of birth order
3 and above, who were delivered at home, had received
less than four antenatal visits, from poor households and
households with more than 5 members, whose mothers
were under 25, had primary education level and below,
and had no income-generating activities were less likely to
be fully vaccinated.

Conclusion To achieve WHO’s global vaccination coverage
target of 90% by 2030 in SSA, vaccination programmes
must take account of regional, subregional and national
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Prior studies that addressed childhood vaccination
in sub-Saharan Africa (SSA) focused on a single
country or a group of countries in the region.

= Bacillus Calmette—Guérin (BCG) was the most widely
administered vaccine in SSA.

WHAT THIS STUDY ADDS

= To our knowledge, this study presents comparable
national estimates on full vaccination among chil-
dren 12-23 months in 34 SSA countries that have
conducted recent Demographic and Health Surveys
(some during COVID-19).

= Within the context of generally low full vaccination
coverage, there were marked inequities across SSA
countries and subregions, with the lowest full vac-
cination coverage in Central Africa and West Africa,
and the highest in Southern Africa.

= The countries with the best coverage in SSA were
generally small. By contrast, many large countries
had low coverage.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Multifaceted efforts must be expedited to quickly
scale up coverage with all vaccines across SSA, es-
pecially in West and Central African countries.

= ‘The Big Catch-up’ initiative of GAVI must be prompt-
ly customised and adopted by each SSA country to
adequately address the access and utilisation barri-

ers to vaccination uptake.

inequities. Our findings also underline the need for
interventions tailored to each SSA country’s socio-cultural
context.

Ethical consideration Ethical approval was not required
as this is a secondary analysis of publicly available data.
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INTRODUCTION
Vaccination has been pivotal in reducing vaccine-
preventable diseases (VPDs) and decreasing childhood
mortalityand morbidityinlow-income and middle-income
countries, particularly those in sub-Saharan Africa (SSA).
Over the past five decades, remarkable improvements
have been made in immunisation programmes. In the
early 1970s, WHO established the Expanded Programme
on Immunization (EPI) with the goal of immunising
every child against six VPDs (ie, diphtheria, pertussis,
tetanus (DPT), poliomyelitis, measles and tuberculosis)
by 1990." The implementation of the EPI as well as subse-
quent global goals, such as those outlined in the Sustain-
able Development Goals (SDGs) Target 3.b, the Global
Vaccine Action Plan® and the Regional Strategic Plan
for Immunization in Africa,3 have been a global success,
with vaccination averting 154 million deaths, including
146 million among children younger than 5 years.*
However, despite the significant progress and efforts to
increase immunisation coverage, SSA continues to face
challenges in achieving high coverage as recommended
by WHO for children aged 12-23 months, with disparities
in full vaccination (FV) rates observed across countries
and subregions.” Consequently, many children in the
region remain undervaccinated, contributing to persis-
tent outbreaks of diseases that are otherwise prevent-
able.”®

To address these challenges, governments, non-
governmental organisations (NGOs) and international
agencies have been implementing various strategies
aimed to close the gaps in immunisation and ensure that
children receive critical vaccines on time, protecting them
from preventable diseases. For instance, several govern-
ments in SSA such as Rwanda,7 Kenya8 and Ghana® have
introduced routine immunisation schedules, integrated
childhood vaccines into primary healthcare systems and
used outreach strategies to reach hard-to-access commu-
nities, such as mobile vaccination units and community
health worker programmes.'” NGOs like Médecins Sans
Frontieéres and Save the Children have played a crucial
role in enhancing vaccine delivery through targeted
immunisation campaigns, strengthening supply chains
and training caregivers about the importance of timely
vaccination.!" Multilateral agencies such as GAVI, the
Vaccine Alliance and WHO have driven global initia-
tives, including the Immunization Agenda 2030, which
focuses on increasing access to vaccines for children
in low-income and conflict-affected regions.”” Addi-
tionally, partnerships between the public and private
sectors have helped reduce vaccine costs and improve
the availability of vaccines. Strategies like door-to-door
vaccination drives, the use of digital health platforms for
tracking immunisation records and the deployment of
vaccine refrigerators in remote areas have also proven
successful in increasing coverage among this vulnerable
age group."” These efforts collectively strive to eliminate
immunisation gaps and guarantee that children receive

essential vaccines promptly, safeguarding them from
preventable illnesses.

Due to incompleteness and paucity of administrative
data in most SSA countries, in recent years, the Demo-
graphic and Health Surveys (DHS) have emerged as a
critical source of data in tracking vaccination coverage
across countries. The DHS provides standardised, nation-
ally representative data, enabling detailed analyses of
vaccination trends and their correlates at the subregional
and country levels. However, multicountry analyses
systematically comparing vaccine coverage across several
SSA regions and within countries are relatively scarce.
Such comparative studies are essential for identifying
both common and unique factors influencing vaccine
uptake across different contexts, as well as for high-
lighting subregions that require targeted interventions."*
While previous studies have focused on individual coun-
tries or small subregions within SSA, a broader, multi-
country analysis is necessary to capture the diverse trends
in vaccination coverage across the subcontinent. Such
analyses are critical for identifying common challenges
and successes that can be addressed through regional or
global health initiatives. In this regard, this study aims
to document FV among children aged 12-23 months
in SSA. The research will explore the disparities in FV
coverage and identify the key factors related to undervac-
cination by conducting a subregional and country-level
analysis. Moreover, this study contributes to global health
efforts, particularly within the context of the SDGs, which
emphasise the importance of universal health coverage
and reducing child mortality."

METHODS

Data source

Data for this study were extracted from the most recent
DHS conducted in 34 SSA countries between 2012 and
2023. These countries were grouped into four WHO
regions.16 When a country has carried out two surveys
during the 2012-2023 period, data from the most recent
survey have been incorporated (table 1).

DHS is a comparable nationally representative survey
undertaken regularly in over 90 countries, enhancing
a global understanding of developing country health
and demographic trends. Further, the DHS data were
divided into several modules, including Household
(HR), Women (IR), Men (MR), Children (KR), Births
(BR) and Couples (CR). The birth recode file contains
information relating to the survival status of all children
born in 5 years prior to the survey, vaccination status, as
well as the socio-economic and cultural characteristics of
their mothers.

Population study and management of missing observations

For this study, child data sets from 34 SSA countries were
pooled. All observations that contained such missing
information were excluded. Ultimately, our analysis
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Table 1 Selected countries by survey year and WHO regions

Central Eastern Southern Western

Angola (2016) Burundi (2017) Lesotho (2014) Benin (2018)

Cameroon (2018) Comoros (2012) Namibia (2013) Burkina Faso (2021)

Chad (2015) Ethiopia (2019) South Africa (2016) Céte d'lvoire (2021)

Congo DR (2014) Kenya (2022) Zambia (2018) Gambia (2020)

Gabon (2021) Madagascar (2021) Zimbabwe (2015) Ghana (2022)
Malawi (2016) Guinea (2018)
Mozambique (2023) Liberia (2020)
Rwanda (2020) Mali (2018)
Tanzania (2022) Mauritania (2021)
Uganda (2016) Niger (2012)

Nigeria (2018)

encompassed a weighted sample of 69218 children aged
12-23 months (see online supplemental figure 1).

Variable selection and measurement

Outcome variable

The outcome variable was the vaccination status of
children, coded as dummy responses, with 1 for ‘fully
vaccinated’ and 0 for ‘not fully vaccinated’. A child who
received all the eight recommended vaccines (one dose
of BCG, three doses of DTP, three doses of polio and
one dose of measles) is considered fully vaccinated. The
survey enumerators acquired the vaccination status of
children from documented vaccine records or through
the maternal verbal report in instances where vaccination
cards were unavailable.

Independent variables

These include socio-demographic, community, house-
hold, maternal and children characteristics, such
as subregions (“Central Africa”, “Eastern Africa”,
“Southern Africa”, “Western Africa”), place of residence
(*urban”, “rural”), household size (“less than 47, “4-5”,
“more than 5”), community medial level (“high”, “low”),
wealth index (“poorest”, “poorer”, “middle”, “richer”,
“richest”), type of facility (“health facility”, “home/
others”), mother’s age (“less than 257, “25-34”, “35-44”,
“45 and above”), mother’s education level (“primary
and below”, “secondary”, “higher”), mother’s occupa-
tion (“yes”, “no”), marital status (“never in union”, “in
union”, “divorced/separated/widowed”), sex of child
(“male”, “female”), birth order (“17, “2”, “>3”) and
number of antenatal visits (“less than 47, “4-8”, “9 and
above”). All the explanatory variables were derived from
a comprehensive literature review'™ as well as their
availability in the child data sets.

Senegal (2023)
Sierra Leone
Togo (2014)

Statistical analysis

Our analysis was conducted in different steps. First,
univariate descriptive statistics were used to provide
an overview of the study population and estimate the
proportion of FV and the coverage for each of the eight
vaccines at global level. Second, bivariate and spatial
analyses were produced to observe vaccination coverage
(FV and for each of the eight vaccines) at the national,
regional and subregional levels. We also used the World
Bank Income Classification to categorise all studied coun-
tries by income level. A logistic regression was estimated
to identify country-level significant factors associated with
FV in SSA. Results were reported as adjusted ORs (aORs)
with their 95% CIs. The criterion for statistical signifi-
cance was established as p<0.05. The variance inflation
factor was applied to assess multicollinearity. Throughout
the analytical process, data were weighted to ensure the
representativeness of the DHS sample and carried out
in R 4.4.1 and STATA 18.0 (StataCorp). We followed the
Strengthening the Reporting of Observational Studies in
Epidemiology reporting guidelines.

Patient and public involvement
No patient is involved.

RESULTS

Socio-demographic profile of study population

Online supplemental table 1 depicts the socio-
demographic characteristics of the study population.
Nearly 40.0% of the children were from Western Africa,
31.4% from Eastern Africa, 17.5% from Central Africa
and 7.8% from Southern Africa. Slightly more than half
(50.8%) of the children were male, and 66.3% lived in
rural areas. Around a third had mothers with no income-
generating activities, 44.0% were in the poorest/poorer
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Figure 1
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Immunization coverage for eight vaccines and complete vaccination status in SSA. BCG, Bacillus Calmette-Guérin

vaccine; DTPR, Diphtheria-tetanus-pertussis vaccine; FV, full vaccination; Pol, Polio vaccine.

wealth index quintiles, 56.1% came from households
with more than five members and 60.4% were from
communities with low media exposure. Most children
(75.7%) were delivered at public/private health facility,
and 22.8% were their mother’s first child. A third were to
mothers under 25, over two-thirds (68.0%) had mothers
with a primary or no formal education and 86.1% had
their mothers in union. For 51.6% of them, their mothers
had received 4-8 antenatal visits during pregnancy.

Immunisation coverage of eight vaccines and FV

Figure 1 presents the immunisation coverage for eight
vaccines and complete vaccination status in SSA. Overall,
54.1% (95% CI 53.7% to 54.5%) of children were fully
vaccinated in SSA. Coverage was higher for BCG (86.6%;
95% CI 86.3% to 86.9%) and Poliol (85.6%; 95% CI
85.3% to 85.9%), while it was lower for Polio3 (67.5%;
95% CI 67.2% to 67.8%) and DTP3 (72.2%; 95% CI
71.9% to 72.5%). Additionally, more than 80.0% of chil-
dren in SSA had received BCG, Poliol, Polio2 and DTP1.

Disparities in complete vaccination coverage among nations
within SSA

Figure 2 includes information on disparities in complete
vaccination coverage among nations within SSA. While
the proportion of fully vaccinated children is relatively
low in SSA, it masks significant disparities between
countries in this region. The proportion of FV coverage
ranged from 23.°% to 95.°% in SSA. Countries such as
Guinea (23.9%; 95% CI 19.3% to 28.5%), Chad (26.0%;
95% CI 22.8% to 29.1%), Angola (30.6%; 95% CI 27.4%
to 33.8%), Nigeria (31.2%; 95%CI 29.1% to 33.3%),
Cote d’Ivoire (35.7%; 95% CI 32.0% to 39.4%), Mauri-
tania (37.9%; 95% CI 34.6% to 41.3%) and Mozambique
(37.9%; 95% CI 34.2% to 41.5%) had the lowest propor-
tions of fully vaccinated children, while in Gambia,

Burundi and Rwanda the proportion was over 80.0%.
Globally, only Rwanda reached 90.0% or higher average
coverage across all eight vaccines.

There was also an effect of country size. The countries
with the best coverage were generally small. By contrast,
many large countries had low coverage.

Disparities in vaccine type among countries in SSA

Figure 3 shows the vaccination coverage by country and
each type of vaccine. BCG vaccine is one of the most
widely used vaccines in SSA. 12 countries (Burkina Faso,
Burundi, Gambia, Ghana, Kenya, Lesotho, Malawi,
Uganda, Rwanda, Sierra Leone, Togo and Zambia)
reached 95.0% or higher coverage. By contrast, six
countries (Angola, Guinea, Madagascar, Nigeria, Chad
and Ethiopia) had below 80.0% coverage. Chad was
the only country with BCG coverage below 60.0%. For
Poliol, seven countries (Burundi, Gambia, Ghana,
Kenya, Malawi, Rwanda and Zambia) had at least 95.0%
coverage, and three countries (Angola, Guinea and
Nigeria) recorded coverage below 75.0%. For Polio2,
2 countries (Burundi and Rwanda) were at least 95.0%
coverage, and 10 (Angola, Cote d’Ivoire, Gabon, Guinea,
Madagascar, Mali, Mozambique, Nigeria, Chad and Ethi-
opia) had recorded coverage below 75.0%. For Polio3,
only Rwanda had reached coverage of over 95.0%.
Further, Burundi and Gambia recorded coverage levels
ranging from 91.0% to 93.0%, and Angola, Guinea,
Mauritania and Nigeria had coverages below 50.0%.

For DTPI, eight countries (Burundi, Gambia, Ghana,
Kenya, Lesotho, Malawi, Rwanda and Zambia) had at
least 95.0% coverage, whereas only three countries
(Guinea, Nigeria and Chad) had coverages below 65.0%.
Five countries (Burundi, Gambia, Malawi, Rwanda and
Zambia) exceed 95.0% coverage for DTP2. On the other
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Figure 2 Full vaccination coverage or proportion of fully vaccinated children (ie, proportion of children aged 12-23 months
who have received all eight vaccines) by country. Note: Countries highlighted in grey are those for which data is either
unavailable or outdated.
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Figure 3 Vaccination coverage by country and by each type of vaccine. Note: Countries highlighted in grey are those for
which data is either unavailable or outdated. BCG, Bacillus Calmette-Guérin vaccine; DTP, Diphtheria-tetanus-pertussis

vaccine.
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Figure 4 Vaccination coverage by WHO African regions and different income groups for each type of vaccine. BCG, Bacillus
Calmette-Guérin vaccine; DTP, Diphtheria-tetanus-pertussis vaccine; FV, Full Vaccination.

hand, Nigeria (57.8%; 95% CI 56.1% to 59.4%), Angola
(51.5%; 95%CI 48.8% to 54.2%) and Chad (48.6%;
95%CI 46.0% to 51.2%) also had the lowest DTP2
coverage rates. Regarding DTP3, Burundi and Rwanda
were the only countries with coverage rates of over 95.0%.
Moreover, Angola, Guinea and Chad had coverages
below 50.0%. Finally, concerning Measles1, only Rwanda
had reached coverage of over 95.0%. DTP3 vaccination
coverage in countries like Angola, Guinea, Nigeria and
Ethiopia was below 60.0%. Many countries in SSA (n=14)
had DTP3 vaccination coverage levels of between 60.0%
and 75.0%.

Vaccination coverage by WHO regions and different income
groups

Figure 4 presents variations in FV across different regions
of SSA. Among the four WHO regions, the Central Africa
region (which includes countries such as Angola and
Chad) had the lowest coverage (38.2%; 95% CI 36.7% to
39.6%), while the Southern Africa region had the highest
(71.5%; 95% CI 70.1% to 72.9%). The same findings
emerged across all the eight vaccines.

Also, there were important disparities in childhood
vaccination coverage by countries’ income levels.
Lower-middle-income countries had lower childhood
vaccination coverage than upper-middle-income and
low-income countries. For instance, coverage rates for FV
were 50.1% (95% CI 49.3% to 50.9%), 54.4% (95% CI
51.9% to 56.8%) and 58.0% (95% CI 57.3% to 58.6%),
respectively.

Vaccination coverage by selected socio-demographic
characteristics of children

Online supplemental table 2 provides information on
FV coverage by selected socio-demographic factors of

children. There was no significant difference between
the proportion of fully vaccinated males (54.2%) and
females (54.1%) in SSA. The proportion of FV was 55.8%
in urban areas, while it was 53.3% in rural areas. We also
found that FV was much higher among children from
households with less than four members (57.1%) than
those from households with more than five members
(52.9%). Further, the proportion of fully vaccinated chil-
dren was 52.0% for mothers under 25, 55.3% for those
aged 25-34, 55.8% for those aged 35-44 and 45.8% for
those aged 45 and above. Similarly, FV was most common
among children whose mothers had a higher education
level (69.8%), and least common among those whose
mothers had primary education and below (50.1%). FV
was almost similar in children whose mothers had an
income-generating activity and in those whose mothers
had no income-generating activities (54.8% and 52.8%,
respectively). Moreover, FV was most common in chil-
dren from the wealthiest households (63.4%), from
communities with high media exposure (62.1%), whose
mothers had never been married (57.3%) and whose
mothers had received 4-8 antenatal visits during preg-
nancy (60.8%). Turning to birth order, the proportion of
FV was much higher among first-born children (58.2%)
and those delivered in health facilities (61.2%).

The proportion of different types of vaccine by selected
socio-demographic variables is presented in online
supplemental table 3. Trends are like those seen above.
Vaccination coverage (for each of the eight vaccines)
was higher in Southern Africa, urban areas, commu-
nities with high media level, households with less than
four members, richest households, first-born children,
children delivered in health facilities, children whose
mothers had never been married, had received 4-8
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antenatal visits during pregnancy and aged 25-24 and
35—44.

Factors associated with childhood FV in SSA

Online supplemental figure 2 displays results from the
final model. Children from Southern Africa (aOR=2.20;
95% CI 2.05 to 2.35) and Eastern Africa (aOR=1.72;
95% CI 1.65 to 1.79) were more likely to be fully vacci-
nated compared with those from Western Africa.
Conversely, the odds of FV among children from Central
Africa (aOR=0.66;95% CI 0.63 to 0.69) decreased by 34%
compared with their counterparts from Western Africa.
Children from households with less than four members
(aOR=0.91;95% CI 0.86 to 0.97) and households with 4-5
members (aOR=0.94; 95% CI 0.91 to 0.98) were found to
have a lower probability of FV. Children from rural areas
were 1.3 times more likely to receive the eight vaccines
(aOR=1.31;95% CI 1.26 to 1.37) than those from urban
areas. Children from the richest (aOR=1.52;95% CI 1.42
to 1.62), richer (aOR=1.33; 95% CI 1.26 to 1.41), middle
(aOR=1.25;95% CI 1.19 to 1.32) and poorer (aOR=1.13;
95% CI 1.07 to 1.18) households had greater odds of FV
compared with those from the poorest households. Like-
wise, the odds of FV among children delivered in health
facilities were 2.5 times higher (aOR=2.49;95% CI 2.39 to
2.59) than that of children who were delivered at home.
Children whose mothers were aged 25-34 (aOR=1.25;
95% CI 1.19 to 1.31) and 35—44 (aOR=1.38; 95% CI 1.30
to 1.47) were found to have greater odds of FV compared
with those aged less than 25. Furthermore, children
whose mothers had secondary (aOR=1.26; 95% CI 1.21
to 1.32) and higher education level (aOR=1.46; 95% CI
1.33 to 1.60) were more likely to be completely vacci-
nated compared with those whose mothers had primary
level and below. The likelihood of FV was significantly
higher among children whose mothers had an income-
generating activity (aOR=1.12; 95% CI 1.08 to 1.16) than
those whose mothers had no income-generating activi-
ties. In addition, the results revealed that children whose
mothers had been never married (aOR=1.14; 95% CI
1.04 to 1.25) and in union (aOR=1.29; 95% CI 1.20 to
1.38) were more likely to be fully vaccinated compared
with those whose mothers were divorced/separated/
widowed. Children of the first (aOR=1.22;95% CI 1.15 to
1.29) and second (aOR=1.10; 95% CI 1.04 to 1.15) birth
order were at least 1.1 times more likely to be fully vacci-
nated than children of birth order 3 and above. Finally,
children whose mothers had received 4-8 (aOR=1.46;
95% CI 1.41 to 1.51) and 9 and above (aOR=1.15;95% CI
1.09 to 1.22) antenatal visits during pregnancy were more
likely to be completely immunised with the eight vaccines
than children whose mothers received less than four
antenatal visits.

DISCUSSION
This study aimed to document FV coverage in SSA, a
region where under 5 mortality rates remain persistently

high. Specifically, this study evaluated the proportion of
children aged 12-23 months who were fully vaccinated,
explored geographical disparities across subregions
and countries, and identified factors associated with FV
coverage in SSA.

Summary of results

Globally, 54.1% (95% CI 53.7% to 54.5%) children aged
12-23 months were fully vaccinated in SSA. BCG was
the most widely administered vaccine (86.6%; 95% CI
86.3% to 86.9%), while Polio3 (67.5%; 95% CI 67.2% to
67.8%) and DPT3 (72.2%; 95% CI 71.9% to 72.5%) were
the least administered. Further, dropout rates between
DPT1-DPT3 and Poliol-Polio3 were high (21.1% and
14.5%, respectively) (see online supplemental tables 4
and b5). The results also revealed that Southern Africa
had higher child vaccination coverages, whereas Central
and Western Africa had lower rates. Similarly, substantial
inequalities emerged in FV coverage across countries
ranging from 23.9% (95% CI 19.3% to 28.5%) in Guinea
to a high 0£ 95.5% (95% CI 94.4% to 96.5%) in Rwanda.
The same pattern was observed for the eight vaccines. In
addition, we found thatlow FV coverage in SSA was signif-
icantly associated with geographical and socio-economic
factors.

FV coverage in SSA is far from the 90% target by 2030

FV coverage in SSA was far from the 90% target set by
WHO for 2030. Conflicting public health priorities, polit-
ical instabilities, suboptimal community engagement,
inefficient and ineffective health systems, insufficient
financial resources, as well as social vulnerabilities may
substantially account for this low vaccination coverage.'®*’
Societal, cultural and religious pressures also contribute
to the low vaccination coverage level across the region.**

BCG is the most prevalent vaccine and DPT3/Polio3 the least
prevalent in SSA

Findings showed that BCG was the most widely used of all
eight vaccines in SSA. The only vaccine against tubercu-
losis, BCG is administered immediately after childbirth
as a single dose.” In 45 out of 48 countries in SSA, BCG
is scheduled at birth.? Moreover, our data indicated that
over three-quarters of children aged 12-23 months in SSA
were delivered in health facilities. This may explain the
relatively high coverage rate of BCG in some subregions.
Although the BCG vaccine is provided free of charge in
SSA, parents must pay for vaccination cards and syringes
in some countries, which are obstacles to early BCG vacci-
nation and attaining the 90% target.”’

Conversely, DPT3 and Polio3 were the least frequent,
partly due to the repeated visits required for these
vaccines.”® The DPT1 and Poliol coverages in SSA were
high (2 80%), an indicator of good access to vaccination-
related services.? On the other hand, the rates of Poliol-
to-Polio3 and DPTI1-to-DPT3 dropout were higher than
the WHO 10% threshold,” clearly indicating a region-
wide problem with the utilisation of vaccination services.*
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The same conclusion may apply to the polio vaccine.
Inadequate health service monitoring, low access to suffi-
cient health information, distance and/or travel time to
reach healthcare centres (issues in rural/remote areas),
coupled with economic vulnerabilities, are likely reasons
for high vaccination dropouts in SSA.*" **

Western and Central Africa: the most vulnerable subregions in
terms of FV coverage

Another important finding was that Western and Central
Africa were the most vulnerable subregions regarding
FV coverage. Factors contributing to these figures are
multifaceted. First, of the 19 Central and Western African
WHO countries considered in our study, 10 are consist-
ently ranked among the 20 countries with the lowest
Human Development Index in the world.” Besides, the
majority of countries in these subregions (14/19) allo-
cate less than 5% of their Gross Domestic Product to
healthcare expenditure,” reflecting a low priority given
to the health sector, which may explain partly the lower
immunisation system performance.23 % Second, Western
and Central African WHO regions have been heavily
affected by repeated armed conflicts over the past two
decades,” ** which have disrupted immunisation services
and affected FV coverage.” During these conflicts, chil-
dren in these regions also face multiple deprivations
related to drinking water, quality food and access to
other health services.® * Third, the 2014-2016 Ebola
outbreaks played an essential role in their very low child-
hood vaccination coverage. Almost half of our study’s
Western and Central African WHO region countries
had carried out their last DHS during or just after the
Ebola outbreaks. During this period, there was a depri-
oritisation of routine healthcare, including vaccination
services, in favour of the treatment of patients with Ebola
and disease prevention.*’ Childhood vaccination services
were even suspended in some districts/areas affected due
to the reallocation of health workers to Ebola preven-
tion activities.”’ Moreover, families were very reluctant
to vaccinate their children against preventable diseases
in health centres out of fear of contracting the virus,
creating another public health crisis.

Extreme disparities in FV coverage across countries in SSA

There were important inequities across the countries in
FV coverage. The highest proportions of children fully
vaccinated were in Rwanda and Burundi. In Rwanda, this
observation may be partially due to its strong leadership,
the implementation of robust decentralised childhood
immunisation programmes and community involve-
ment,* whereas Burundi receives ongoing funding from
external organisations such as the GAVI Alliance and
the Measles and Rubella Initiative.*” By contrast, Angola,
the Democratic Republic of Congo, Nigeria, Ethiopia
and Guinea were among the countries with the lowest
FV coverage. These countries have high fertility rates
and large populations of children under the age of 2
years. This demographic situation puts pressure on their

health systems and may contribute to a large number
of undervaccinated children.*” * Healthcare system
weaknesses caused by underfunding of vaccination
programmes and constant political instability in some
countries in SSA are also very likely contributors to low
vaccination coverage.”” There was also a negative correla-
tion between vaccination coverage and the size of coun-
tries. Globally, countries with high vaccination coverage
were among the smallest in geographical size, while
those with low coverage were primarily among the largest
countries. This is an important issue that has been largely
overlooked in the extant literature on childhood vaccina-
tion coverage in SSA, which can partly be explained by
the fact that children in SSA are most often vaccinated
in the form of itinerant vaccination campaigns.* Vacci-
nation campaigns are organised by health authorities,
who deploy health workers for outreach to remote areas
by road and in motorised vehicles.* * These personnel
administer vaccines in public locations in small towns
and villages, or from home to home (eg, polio). It is
typically the case that larger countries have the most
inaccessible localities for these vaccination campaigns.?’
This is reflected in the absence of passable roads or very
long distances, which can affect vaccination services.
Moreover, larger countries commonly have inadequate
numbers and distribution of health facilities that are
necessary to facilitate vaccination.?’

Socio-cultural differences between countries may
also explain these disparities in FV coverage in SSA.
For instance, in Uganda and Northern Nigeria, many
parents/caregivers refuse to vaccinate their children
because of mistrust and campaign propaganda.” ** In
Malawi, Nigeria, Kenya and Tanzania, mothers may be
pressured by partners (patriarchal societies) to vacci-
nate or not vaccinate children.?” *7 % Also, in countries
such as Burkina Faso, Cameroon, Chad, Ethiopia, Mada-
gascar and Mali, ethnicity, cultural beliefs (eg, beliefs that
vaccines contain harmful ingredients that cause female
infertility) and religious beliefs are a barrier to full child-
hood vaccination coverage.**! Many parents/caregivers
believe in the efficacy of traditional medicines.’®

COVID-19 has negatively affected childhood vaccina-
tion coverage in Madagascar (48.5% in 2021 vs 61.6%
in 2009) and Burkina Faso (71.5% in 2021 vs 81.3% in
2010) because of restrictions on movement and disrup-
tions to essential health services during the pandemic.”*
Parents/caregivers were afraid to visit health centres to
avoid contracting the infection.”® Besides, logistical
barriers and measures to mitigate the risk of COVID-19
transmission have adversely affected house-to-house
campaigns and community-based programmatic efforts.”*

Socio-demographic factors associated with FV coverage in
SSA countries

Consistent with previous studies, maternal age was
a predictor of FV; mothers aged 25-34 and 35-44 were
more likely to have fully vaccinated children than those
under 25. This can be attributed to older women’s greater
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use of maternal health services. Therefore, they would
have a better knowledge of childhood diseases that can
be prevented by basic vaccinations.*

The educational status of mothers was associated with
FV coverage, which is supported by studies in India'’
and Turkey.”® The more educated the mother, the
better access she would have to health information and
resources, as well as better understanding of the bene-
fits of childhood vaccination services.'® %’ Furthermore,
educated mothers influence the repressive attitudes of
hesitant partners towards vaccines.” Besides, educated
mothers have greater autonomy in healthcare decisions
when accessing child healthcare services.*

Household size was also a determinant of FV. Chil-
dren from households with more than five members had
higher odds of FV compared with children from house-
holds with fewer members. A study in Brazil has reported
similar findings."” Mothers from large households are
more likely to receive support from other members of
the household, which may positively affect their ability to
better care for their children and afford them the time
they have to take eligible children for vaccination.*

Birth order was inversely correlated with FV. The odds
of FV increased with a decrease in the number of chil-
dren a mother has had. This finding aligns with a study
conducted in Pakistan®' and probably reflects different
factors. First, it is well established that women go to the
health centres more during their first pregnancy/birth
because of their greater vulnerability (they are more
likely to be overweight, obese and suffer from high blood
pressure than their cadets).” Second, some researchers
argue that they do not make the same investment in
health inputs, such as vaccination for children of higher
birth orders than their elderly siblings.”” Third, a high
number of children could significantly impact a family’s
resources, which would decrease their odds of Fv.18

Children from wealthier households were more likely
to be FV than those from poor households. Similarly,
mothers with an income-generating activity were more
likely to fully vaccinate their children compared with
those without income-generating activity. Earlier studies
have reported similar findings."® ** * Economically
vulnerable mothers face greater difficulties in covering
the indirect costs of accessing maternal and child health
services (transportation, vaccination card).” In parallel,
our data showed that mothers from poor households
were better educated than those from poor households.
Notably, educated mothers in SSA tend to have better
healthcare-seeking behaviour.*

Compared with children delivered at home, children
delivered in health facilities were more likely to be fully
vaccinated. Likewise, mothers who received at least
four antenatal visits during pregnancy had higher odds
of fully vaccinating their children than mothers who
reported fewer than four visits. These findings are in line
with studies conducted in Blrazil,58 Indonesia,59 Pakistan®!
and Somalia.®” Contact with health professionals enables
mothers to discuss and obtain reliable information about

vaccinating their children and ensures prompt delivery
of vaccines administered at birth.*? It also gives health-
care providers the opportunity to raise parents’ aware-
ness of childhood immunisation and review vaccination
histories, resulting in a significant reduction in missed
opportunities and better monitoring of children’s vacci-
nation schedules.'®**

Having divorced/separated/widowed mothers was
associated with a decreased likelihood of FV. A similar
result was found in Somalia.®" In SSA, divorced/sepa-
rated/widowed mothers live in very precarious conditions
and generally receive no support from their ex-partner or
family."® In many countries in this region, they are even
marginalised.”” As a result, they would have few finan-
cial resources to cover the indirect costs of vaccinating
their children and face time constraints as they have to
scramble to care for their children.'®?’

Strengths and limitations of the study

The strengths of our study lie in the use of the latest nation-
ally representative DHS, conducted in 34 SSA countries
between 2012 and 2023. DHS uses standard procedures
and validated questionnaires, designed to enable compar-
ison at national and regional levels. Further, the data
sets from these 34 countries were merged and weighted,
giving reliable regional, subregional and country-level
estimates. Further, rigorous analytical procedures were
used to minimise sampling errors and obtain represent-
ative results for the region, subregions and individual
countries included in the study. This study, however, is
not without limitations. First, data were not collected
simultaneously in all countries, which may introduce
some bias in estimates and comparisons at subregional
and country levels. Second, we used an exclusively quan-
titative research design. Future qualitative studies will
provide a more nuanced understanding of the FV in
SSA. Third, due to the cross-sectional study design, we
could not infer causality in the relationships between the
exposure variables and the outcome. Fourth, due to the
self-reported nature of the DHS, the data may be subject
to recall bias that may overestimate/underestimate the
findings. This recall bias may have been mitigated using
vaccination cards to collect data on immunisation status.
Finally, the use of secondary data has limited the inclu-
sion of other important variables that could have influ-
enced the study findings. For instance, there was no infor-
mation on the behaviour of health professionals towards
mothers/caregivers in child immunisation services.

CONCLUSION

Results of this study highlight an overall low prevalence
of FV coverage and inequities in this coverage across
subregions and countries in SSA. Despite the benefits
of immunisation through deaths averted over the last
five decades since the EPI was established, difficulties in
access and utilisation of these critical services continue to
threaten child survival in countries with low vaccination
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coverage. Therefore, multifaceted efforts must be expe-
dited to quickly scale up coverage with all vaccines across
SSA, especially in West and Central African countries.
Although ‘The Big Catch-up’ initiative of GAVI'® is
a laudable step towards closing accelerating progress
towards the targets of the 2030 Immunization Agenda, this
programme must be promptly customised and adopted
by each SSA country to adequately address the access and
utilisation barriers to vaccination uptake. Indeed, indi-
vidual country governments and all partners must also
implement contextually appropriate actions to rapidly
scale up immunisation services to reach underimmunised
and unimmunised children in their respective jurisdic-
tions. Some cross-cutting actions may include increased
and sustained funding for vaccination programmes and
supplies, training and support for vaccination providers,
strengthening the primary healthcare infrastructure
and data monitoring and surveillance. Taken together,
country governments, partners and multilateral agencies
must make more concerted efforts to deliver vaccination
services to promote child health and well-being in SSA.

Author affiliations

'Bureau d’Etudes et de Recherche en Statistiques Appliquées, Port-au-Prince, Haiti
%National Bureau of Statistics of Togo, Lomé, Togo

SUniversity of Ouagadougou, Ouagadougou, Burkina Faso

*University of the Western Cape, Bellville, South Africa

SDepartment of Law and Political and Social Sciences, Paris 12 Val de Marne
University, Creteil, lle-de-France, France

6Department of Public Health, Arcadia University, Glenside, Pennsylvania, USA
"0fficial University of Semuliki, Beni, Congo (the Democratic Republic of the)
8Versailles Saint-Quentin-en-Yvelines University, Versailles, fle-de-France, France
®Laval University, Quebec City, Canadian province of Quebec, Canada
"%University of Bordeaux, Talence, France

"University of Rwanda, Kigali, Rwanda

X Emmanuel Juakaly Wayisovia @m_juakaly and Adama Ouedraogo @ouedraogo_
adama

Acknowledgements The authors thank the Demographic and Health Surveys
(DHS) programme for the approval to use recent DHS data for the 34 selected
countries in SSA.

Contributors Conception and design: DJS and VCKT. Literature review: DJS,

AK, 0CO, CZ0 and VCKT. Data management and analysis: DJS, VCKT and KD.
Interpretation of the results: DJS, AO, CZ0 and VCKT. Drafting of the article: DJS,
VCKT, 0CO, CZ0 and AK. Review, editing and supervision: DJS, VCKT, 0CO, CZ0,
A0, EJW, PN, HTF, SM and AK. All authors read and approved the final version of the
article. Guarantor: DJS.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Map disclaimer The inclusion of any map (including the depiction of any
boundaries therein), or of any geographic or locational reference, does not imply the
expression of any opinion whatsoever on the part of BMJ concerning the legal status
of any country, territory, jurisdiction or area or of its authorities. Any such expression
remains solely that of the relevant source and is not endorsed by BMJ. Maps are
provided without any warranty of any kind, either express or implied.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval The data sets used were procured from the DHS programme’s
official repository website (http://dhsprogram.com). Ethical approval was not
required as this is a secondary analysis of publicly available data. The corresponding
author registered and requested access to data from the DHS online archive and

received approval to access the data on 13 July 2024. The participants’ anonymity
and confidentiality were assured. All methods were carried out in accordance with
relevant guidelines and regulations.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. All data
are available from the Demographic and Health Surveys website (URL:https://www.
dhsprogram.com/data/available-datasets.cfm) upon registration.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

David Jean Simon http://orcid.org/0009-0005-1432-3390

Comfort Z Olorunsaiye http://orcid.org/0000-0003-4725-0448
Emmanuel Juakaly Wayisovia http://orcid.org/0000-0002-5669-2697
Adama Ouedraogo http://orcid.org/0000-0002-4725-1574

Patrice Ngangue http://orcid.org/0000-0002-5204-7420

Habib Tchoubou Foba http://orcid.org/0009-0001-1603-290X

Serge Madjou http://orcid.org/0009-0001-6009-0613

REFERENCES

1 Samarasekera U. 50 years of the Expanded Programme on
Immunization. The Lancet 2024;403:1971-2.

2 WHO. Global vaccine action plan 2011-2020. 2013. Available: http://
www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_
2011_2020/en

3 Regional Office for Africa. Regional strategic plan for immunization
2014-2020. World Health Organization Regional Office for Africa;
2015.

4 Shattock AJ, Johnson HC, Sim SY, et al. Contribution of vaccination
to improved survival and health: modelling 50 years of the Expanded
Programme on Immunization. Lancet 2024;403:2307-16.

5 Bosch-Capblanch X, Banerjee K, Burton A. Unvaccinated children
in years of increasing coverage: how many and who are they?
Evidence from 96 low- and middle-income countries. Tropical Med
Int Health 2012;17:697-710.

6 Ryman TK, Dietz V, Cairns KL. Too little but not too late: Results
of a literature review to improve routine immunization programs in
developing countries. BMC Health Serv Res 2008;8:134.

7 UNICEF. Rwanda’s mobile vaccination strategy: reaching remote
communities. Retrieved from UNICEF.org; 2022.

8 GAVI. Innovative immunization strategies in Africa. Retrieved from
GAVl.org; 2023.

9 WHO. Routine immunization programs in Africa. Retrieved from
WHO.int; 2023.

10 WHO. Immunization coverage in children aged 12-23 months:
progress and challenges. Retrieved from WHO.int; 2023.

11 Save the Children. Innovative strategies to increase childhood
vaccination coverage. Retrieved from SaveTheChildren.org; 2022.

12 GAVI. Immunization agenda 2030: reaching the next generation.
Retrieved from GAVI.org; 2023.

13 UNICEF. Increasing vaccine access for children: reaching the
underserved through mobile health and technology. Retrieved from
UNICEF.org; 2022.

14 Cutts FT, Claquin P, Danovaro-Holliday MC, et al. Monitoring
vaccination coverage: Defining the role of surveys. Vaccine (Aucki)
2016;34:4103-9.

15 You D, Hug L, Ejdemyr S, et al. Global, regional, and national levels
and trends in under-5 mortality between 1990 and 2015, with
scenario-based projections to 2030: a systematic analysis by the

10 Jean Simon D, et al. BMJ Glob Health 2025;10:6018333. doi:10.1136/bmjgh-2024-018333


https://x.com/m_juakaly
https://x.com/ouedraogo_adama
https://x.com/ouedraogo_adama
http://dhsprogram.com
https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0005-1432-3390
http://orcid.org/0000-0003-4725-0448
http://orcid.org/0000-0002-5669-2697
http://orcid.org/0000-0002-4725-1574
http://orcid.org/0000-0002-5204-7420
http://orcid.org/0009-0001-1603-290X
http://orcid.org/0009-0001-6009-0613
http://dx.doi.org/10.1016/S0140-6736(24)01016-X
http://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en
http://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en
http://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en
http://dx.doi.org/10.1016/S0140-6736(24)00850-X
http://dx.doi.org/10.1111/j.1365-3156.2012.02989.x
http://dx.doi.org/10.1111/j.1365-3156.2012.02989.x
http://dx.doi.org/10.1186/1472-6963-8-134
http://dx.doi.org/10.1016/j.vaccine.2016.06.053

8 BMJ Global Health

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

UN Inter-agency Group for Child Mortality Estimation. The Lancet
2015;386:2275-86.

Mboussou F, Kada S, Danovaro-Holliday MC, et al. Status of Routine
Immunization Coverage in the World Health Organization African
Region Three Years into the COVID-19 Pandemic. Vaccines (Basel)
2024;12:168.

Vikram K, Vanneman R, Desai S. Linkages between maternal
education and childhood immunization in India. Soc Sci Med
2012;75:331-9.

Fenta SM, Biresaw HB, Fentaw KD, et al. Determinants of full
childhood immunization among children aged 12-23 months in sub-
Saharan Africa: a multilevel analysis using Demographic and Health
Survey Data. Trop Med Health 2021;49:29.

Barata RB, Ribeiro MCS de A, de Moraes JC, et al. Socioeconomic
inequalities and vaccination coverage: results of an immunisation
coverage survey in 27 Brazilian capitals, 2007-2008. J Epidemiol
Community Health 2012;66:934-41.

Girmay A, Dadi AF. Full Immunization Coverage and Associated
Factors among Children Aged 12-23 Months in a Hard-to-Reach
Areas of Ethiopia. Int J Pediatr 2019;2019:1924941:1924941:.

Noh J-W, Kim Y-M, Akram N, et al. Factors affecting complete

and timely childhood immunization coverage in Sindh, Pakistan;

A secondary analysis of cross-sectional survey data. PLoS One
2018;13:e0206766.

Rodrigue ND, Paul NKV. Birth order and demand for immunization
for children under the age of five in cameroon. 2020. Available:
https://aercafrica.org/wp-content/uploads/2020/01/Research-Paper-
394.pdf

Sinumvayo JP, Munezero PC, Tope AT, et al. Vaccination and
vaccine-preventable diseases in Africa. Scientific African
2024;24:e02199.

Stoop N, Hirvonen K, Maystadt J-F. Institutional mistrust and child
vaccination coverage in Africa. BMJ Glob Health 2021;6:004595.
Martinez L, Cords O, Liu Q, et al. Infant BCG vaccination and risk
of pulmonary and extrapulmonary tuberculosis throughout the life
course: a systematic review and individual participant data meta-
analysis. Lancet Glob Health 2022;10:e1307-16.

Bassoum O, Kimura M, Tal Dia A, et al. Coverage and Timeliness of
Birth Dose Vaccination in Sub-Saharan Africa: A Systematic Review
and Meta-Analysis. Vaccines (Basel) 2020;8:301.

Périeres L, Séror V, Boyer S, et al. Reasons given for non-
vaccination and under-vaccination of children and adolescents in
sub-Saharan Africa: A systematic review. Hum Vaccin Immunother
2022;18:2076524.

Thapa K, Adhikary P, Faruquee MH, et al. Associated Factors for
Dropout of First Vs Third Doses of Diphtheria Tetanus Pertussis
(DPT) Vaccination in Nepal. Adv Prev Med 2021;2021:1319090.
Kazungu JS, Adetifa IMO. Crude childhood vaccination coverage in
West Africa: Trends and predictors of completeness. Wellcome Open
Res 2017;2:12.

Burton A, Monasch R, Lautenbach B, et al. WHO and UNICEF
estimates of national infant immunization coverage: methods and
processes. Bull World Health Organ 2009;87:535-41.

Gebeyehu NA, Asmare Adela G, Dagnaw Tegegne K, et al.
Vaccination dropout among children in Sub-Saharan Africa:
Systematic review and meta-analysis. Hum Vaccin Immunother
2022;18:2145821.

Mosser JF, Gagne-Maynard W, Rao PC, et al. Mapping diphtheria-
pertussis-tetanus vaccine coverage in Africa, 2000-2016: a spatial
and temporal modelling study. The Lancet 2019;393:1843-55.
UNDP. Access and explore human development data for 193
countries and territories worldwide. 2024. Available: https://hdr.
undp.org/data-center/country-insights#/ranks

World bank. Current health expenditure (% of gdp). 2024. Available:
https://data.worldbank.org/indicator/SH.XPD.CHEX.GD.ZS

Wariri O, Edem B, Nkereuwem E, et al. Tracking coverage, dropout
and multidimensional equity gaps in immunisation systems in West
Africa, 2000-2017. BMJ Glob Health 2019;4:e001713.

Grundy J, Biggs B-A. The Impact of Conflict on Immunisation
Coverage in 16 Countries. Int J Health Policy Manag 2018;8:211-21.
Mutua MK, Mohamed SF, Porth JM, et al. Inequities in On-Time
Childhood Vaccination: Evidence From Sub-Saharan Africa. Am J
Prev Med 2021;60:S11-23.

Hogan D, Gupta A. Why Reaching Zero-Dose Children Holds the
Key to Achieving the Sustainable Development Goals. Vaccines
(Basel) 2023;11:781.

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

Amberg F, Chansa C, Niangaly H, et al. Examining the relationship
between armed conflict and coverage of maternal and child health
services in 35 countries in sub-Saharan Africa: a geospatial analysis.
Lancet Glob Health 2023;11:e843-53.

Das U, Fielding D. Higher local Ebola incidence causes lower child
vaccination rates. Sci Rep 2024;14:1382.

Takahashi S, Metcalf CJE, Ferrari MJ, et al. Reduced vaccination
and the risk of measles and other childhood infections post-Ebola.
Science 2015;347:1240-2.

Bobo FT, Asante A, Woldie M, et al. Child vaccination in sub-
Saharan Africa: Increasing coverage addresses inequalities. Vaccine
(Auckl) 2022;40:141-50.

Ameyaw EK, Kareem YO, Ahinkorah BO, et al. Decomposing the
rural-urban gap in factors associated with childhood immunisation
in sub-Saharan Africa: evidence from surveys in 23 countries. BMJ
Glob Health 2021;6:e003773.

Lindstrand A, Cherian T, Chang-Blanc D, et al. The World of
Immunization: Achievements, Challenges, and Strategic Vision for
the Next Decade. J Infect Dis 2021;224:S452-67.

Tesema GA, Tessema ZT, Tamirat KS, et al. Complete basic
childhood vaccination and associated factors among children

aged 12-23 months in East Africa: a multilevel analysis of recent
demographic and health surveys. BMC Public Health 2020;20:1837.
Ghinai I, Willott C, Dadari |, et al. Listening to the rumours: what the
northern Nigeria polio vaccine boycott can tell us ten years on. Glob
Public Health 2013;8:1138-50.

Michael CA, Ogbuanu IU, Storms AD, et al. An assessment of the
reasons for oral poliovirus vaccine refusals in northern Nigeria. J
Infect Dis 2014;210 Suppl 1:5S125-30.

Vermandere H, Naanyu V, Mabeya H, et al. Determinants of
acceptance and subsequent uptake of the HPV vaccine in a cohort
in Eldoret, Kenya. PLoS One 2014;9:e109353.

Kagoné M, Yé M, Nébié E, et al. Community perception regarding
childhood vaccinations and its implications for effectiveness:

a qualitative study in rural Burkina Faso. BMC Public Health
2018;18:324.

Kwedi Nolna S, Bonono C-R, Nsangou Moncher M, et al. Factors
influencing the performance of routine immunization in urban areas:
A comparative case study of two cities in Cameroon: Douala and
Yaoundé. Vaccine (Auckl) 2018;36:7549-55.

Mekonnen AG, Bayleyegn AD, Ayele ET. Immunization coverage

of 12-23 months old children and its associated factors in Minjar-
Shenkora district, Ethiopia: a community-based study. BMC Pediatr
2019;19:198.

Bangura JB, Xiao S, Qiu D, et al. Barriers to childhood immunization
in sub-Saharan Africa: A systematic review. BMC Public Health
2020;20:1108.

Ramaroson HJV, Mattern C, Huysmans E, et al. Obstacles to routine
immunization in Madagascar: Structural, relational and cultural
constraints. Vaccine X 2023;15:100348.

Cooper S, Bicaba F, Tiendrebeogo CO, et al. Vaccination coverage
in rural Burkina Faso under the effects of COVID-19: evidence from a
panel study in eight districts. BMIC Health Serv Res 2023;23:1016.
Oleribe O, Kumar V, Awosika-Olumo A, et al. Individual and
socioeconomic factors associated with childhood immunization
coverage in Nigeria. Pan Afr Med J 2017;26:220.

Ozer M, Fidrmuc J, Eryurt MA. Maternal education and childhood
immunization in Turkey. Health Econ 2018;27:1218-29.

Price J. Parent-Child Quality Time: Does Birth Order Matter? SSRN
Journal 2006.

Aratjo Veras AAC de, Arruda Vidal S, Costa de Macédo V, et al.
Prevalence, Trends and Conditions for the DTP3 Vaccine: A 25-Year
Historical Perspective. RMHP 2021;Volume 14:4301-10.

Efendi F, Pradiptasiwi DR, Krisnana |, et al. Factors associated with
complete immunizations coverage among Indonesian children aged
12-23 months. Child Youth Serv Rev 2020;108:104651.

Jama AA. Determinants of Complete Immunization Coverage
among Children Aged 11-24 Months in Somalia. Int J Pediatr
2020;2020:5827074.

Mohamud Hayir TM, Magan MA, Mohamed LM, et al. Barriers for full
immunization coverage among under 5 years children in Mogadishu,
Somalia. J Family Med Prim Care 2020;9:2664-9.

Newton-Levinson A, Winskell K, Abdela B, et al. ‘People insult

her as a sexy woman’: sexuality, stigma and vulnerability among
widowed and divorced women in Oromiya, Ethiopia. Culture, Health
& Sexuality 2014;16:916-30.

Jean Simon D, et al. BMJ Glob Health 2025;10:6018333. doi:10.1136/bmjgh-2024-018333

11


http://dx.doi.org/10.1016/S0140-6736(15)00120-8
http://dx.doi.org/10.3390/vaccines12020168
http://dx.doi.org/10.1016/j.socscimed.2012.02.043
http://dx.doi.org/10.1186/s41182-021-00319-x
http://dx.doi.org/10.1136/jech-2011-200341
http://dx.doi.org/10.1136/jech-2011-200341
http://dx.doi.org/10.1155/2019/1924941
http://dx.doi.org/10.1371/journal.pone.0206766
https://aercafrica.org/wp-content/uploads/2020/01/Research-Paper-394.pdf
https://aercafrica.org/wp-content/uploads/2020/01/Research-Paper-394.pdf
http://dx.doi.org/10.1016/j.sciaf.2024.e02199
http://dx.doi.org/10.1136/bmjgh-2020-004595
http://dx.doi.org/10.1016/S2214-109X(22)00283-2
http://dx.doi.org/10.3390/vaccines8020301
http://dx.doi.org/10.1080/21645515.2022.2076524
http://dx.doi.org/10.1155/2021/1319090
http://dx.doi.org/10.12688/wellcomeopenres.10690.1
http://dx.doi.org/10.12688/wellcomeopenres.10690.1
http://dx.doi.org/10.2471/blt.08.053819
http://dx.doi.org/10.1080/21645515.2022.2145821
http://dx.doi.org/10.1016/S0140-6736(19)30226-0
https://hdr.undp.org/data-center/country-insights#/ranks
https://hdr.undp.org/data-center/country-insights#/ranks
https://data.worldbank.org/indicator/SH.XPD.CHEX.GD.ZS
http://dx.doi.org/10.1136/bmjgh-2019-001713
http://dx.doi.org/10.15171/ijhpm.2018.127
http://dx.doi.org/10.1016/j.amepre.2020.10.002
http://dx.doi.org/10.1016/j.amepre.2020.10.002
http://dx.doi.org/10.3390/vaccines11040781
http://dx.doi.org/10.3390/vaccines11040781
http://dx.doi.org/10.1016/S2214-109X(23)00152-3
http://dx.doi.org/10.1038/s41598-024-51633-3
http://dx.doi.org/10.1126/science.aaa3438
http://dx.doi.org/10.1016/j.vaccine.2021.11.005
http://dx.doi.org/10.1016/j.vaccine.2021.11.005
http://dx.doi.org/10.1136/bmjgh-2020-003773
http://dx.doi.org/10.1136/bmjgh-2020-003773
http://dx.doi.org/10.1093/infdis/jiab284
http://dx.doi.org/10.1186/s12889-020-09965-y
http://dx.doi.org/10.1080/17441692.2013.859720
http://dx.doi.org/10.1080/17441692.2013.859720
http://dx.doi.org/10.1093/infdis/jiu436
http://dx.doi.org/10.1093/infdis/jiu436
http://dx.doi.org/10.1371/journal.pone.0109353
http://dx.doi.org/10.1186/s12889-018-5244-9
http://dx.doi.org/10.1016/j.vaccine.2018.10.048
http://dx.doi.org/10.1186/s12887-019-1575-7
http://dx.doi.org/10.1186/s12889-020-09169-4
http://dx.doi.org/10.1016/j.jvacx.2023.100348
http://dx.doi.org/10.1186/s12913-023-10029-1
http://dx.doi.org/10.11604/pamj.2017.26.220.11453
http://dx.doi.org/10.1002/hec.3770
http://dx.doi.org/10.2139/ssrn.767444
http://dx.doi.org/10.2139/ssrn.767444
http://dx.doi.org/10.2147/RMHP.S312263
http://dx.doi.org/10.1016/j.childyouth.2019.104651
http://dx.doi.org/10.1155/2020/5827074
http://dx.doi.org/10.4103/jfmpc.jfmpc_119_20
http://dx.doi.org/10.1080/13691058.2014.921838
http://dx.doi.org/10.1080/13691058.2014.921838

	Regional, subregional﻿﻿﻿﻿ and country-­level full vaccination coverage in children aged 12–23 months for 34 countries in sub-­Saharan Africa: a global analysis using Demographic and Health Survey data
	Abstract
	Introduction﻿﻿
	Methods
	Data source
	Population study and management of missing observations
	Variable selection and measurement
	Outcome variable
	Independent variables

	Statistical analysis
	Patient and public involvement

	Results
	Socio-demographic profile of study population
	﻿﻿Immunisation﻿﻿ coverage of eight vaccines and FV
	Disparities in complete vaccination coverage among nations within SSA
	Disparities in vaccine type among countries in SSA
	Vaccination coverage by ﻿﻿﻿﻿WHO regions and different income groups
	Vaccination coverage by selected socio-demographic characteristics of children
	Factors associated with childhood FV in ﻿﻿SSA﻿﻿

	Discussion
	Summary of results
	FV coverage in SSA is﻿﻿﻿﻿ far from the 90% target by 2030
	BCG﻿﻿﻿﻿ is the most prevalent vaccine and DPT3/Polio3 the least prevalent in SSA
	Western and Central Africa: the most vulnerable subregions in terms of FV coverage
	Extreme disparities in FV coverage across countries in SSA
	Socio-demographic factors associated with FV coverage in ﻿﻿SSA countries
	Strengths and limitations of the study

	Conclusion
	References


