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Abstract: Background/Objectives: Over the past 50 years, developing new vaccines has
been pivotal in responding to emerging and re-emerging diseases globally. However, de-
spite substantial partner support, introducing new vaccines in sub-Saharan Africa remains
challenging. This systematic review documents the barriers to new vaccine introduction
in sub-Saharan Africa by distinguishing between vaccines integrated into routine immu-
nization programs and those introduced primarily for outbreak response. Methods: A
comprehensive electronic search was conducted across five databases for articles published
in English or French on the challenges of new vaccine introduction in sub-Saharan Africa.
Three reviewers screened articles independently based on the titles and abstracts, with full-
text assessments conducted for inclusion. Data were analyzed thematically and synthesized
narratively. Results: A total of 796 articles were retrieved from the five databases. Follow-
ing the screening, 33 articles were finally retained and included in the review. These articles
concerned the introduction of eight new vaccines (malaria vaccine, COVID-19 vaccine, HPV
vaccine, Ebola vaccine, cholera vaccine, hepatitis B vaccine, rotavirus vaccine, and typhoid
vaccine). The analyses revealed coordination and financing challenges for six vaccines in
seventeen countries, acceptability challenges for five vaccines in ten countries, logistical
challenges for two vaccines in six countries, and quality service delivery challenges for three
vaccines in thirteen countries. Conclusions: Addressing the challenges of introducing new
vaccines in sub-Saharan Africa requires targeted, evidence-based strategies. Prioritizing
political commitment, innovative funding, public education, workforce development, and
infrastructure improvements will strengthen immunization systems and enable timely
vaccine delivery. Collaborative efforts and a focus on local context can advance equitable
health outcomes, safeguard public health, and support global immunization goals.

Keywords: new vaccines; immunization challenges; implementation barriers; sub-Saharan
Africa; health systems strengthening
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1. Introduction
Vaccination remains one of the most effective strategies for preventing and controlling

infectious diseases, offering protection against over 20 potentially life-threatening condi-
tions worldwide [1]. Over the past five decades, vaccination has been estimated to have
saved more than 130 million lives, underscoring its critical role in global health [2]. Rec-
ognizing its importance, the World Health Assembly has recommended the introduction
of new vaccines into national immunization programs, particularly to address emerging
diseases of public health concern [3].

Routine immunization programs typically focus on childhood and adolescent vaccina-
tions, such as HPV, rotavirus, hepatitis B, and malaria vaccines, which are systematically
integrated into national schedules. In contrast, vaccines such as COVID-19, Ebola, cholera,
and typhoid are primarily deployed for outbreak response and do not follow routine
administration patterns.

Technical and financial assistance have been pivotal to vaccine introduction for
resource-limited settings such as sub-Saharan Africa. Between 2000 and 2022, Gavi, the
Vaccine Alliance, invested over USD 11 billion to improve access to vaccines across the
African continent [4].

Specific initiatives, including the COVAX mechanism funded by the European Union,
have supported the deployment of COVID-19 vaccines in 15 African countries [5]. Similarly,
the AMVIRA initiative has facilitated malaria vaccine introduction in 19 African nations [6].
Supporting new vaccine rollout also encompasses research, clinical trials [7], and pilot
phase implementation [8]. These efforts have led to measurable successes. In Botswana,
for instance, introducing COVID-19 vaccines resulted in more than 50% population cov-
erage [9], while the rollout of cholera vaccines successfully curtailed transmission during
an outbreak in Lusaka, Zambia [10]. Despite such achievements, significant challenges
have been identified in implementing new vaccines in sub-Saharan Africa [11]. First, many
new vaccines require stringent storage and transportation conditions to maintain efficacy,
which poses difficulties in keeping the cold chain in remote or resource-constrained re-
gions [12]. Second, affordability and funding sustainability challenges threaten coverage
rates, particularly in countries with fragile health systems and economies [13].

Additionally, new vaccine introduction frequently encounters resistance fueled by
misinformation, mistrust, or entrenched cultural beliefs [14]. Operational challenges further
compound these issues. Evaluations of vaccine introductions have highlighted inadequa-
cies in adverse event monitoring systems and limitations in data infrastructure, impeding
the comprehensive assessment of vaccine safety and coverage [15]. Furthermore, new
vaccines necessitate additional training for healthcare workers, exacerbating workloads in
health systems already strained by human resource shortages [16]. Logistical barriers are
another key challenge, particularly in reaching remote and marginalized populations [17].
To better understand these challenges, identify effective solutions, and guide the introduc-
tion of new vaccines in sub-Saharan Africa, we systematically reviewed published articles
examining barriers to vaccine rollout and their associated mitigation strategies in the region.
This review includes both routine and outbreak response vaccine categories.

2. Materials and Methods
This systematic review followed the PRISMA 2020 Statement guidelines to ensure rigor

and transparency in reporting [18]. A comprehensive search strategy, guided by the PICO
approach, was developed to identify relevant quantitative and qualitative studies. Five
electronic databases—PubMed, Scopus, CINAHL, Web of Science, and Embase—were queried,
yielding 796 articles. The search period spanned January 2019 to December 2024. The detailed
PubMed search strategy is provided in Appendix A (see Table A1). The review protocol was
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prospectively registered on the PROSPERO platform (registration number: 532857; registered
on 6 April 2024) to enhance methodological transparency and reduce the potential for bias.

2.1. Concept Definition

A vaccine is defined as a biological product designed to stimulate the immune system
to generate antigen-specific immunity against a pathogen, thereby preventing the disease it
causes [19]. A new vaccine is a vaccine recently introduced into the immunization program
of a given country [20].

Acceptability refers to the extent to which a vaccine is perceived as appropriate,
beneficial, and desirable by the target populations, typically measured by their willingness
to be vaccinated and influenced by factors such as trust, accessibility, and perceived risk [21].

2.2. Inclusion/Exclusion Criteria

We restricted our search to articles published in English or French between January
2019 and July 2024, focusing on the challenges of introducing new vaccines in sub-Saharan
Africa. Articles were excluded if they were: (i) dissertations or theses, (ii) press publica-
tions, (iii) editorials, (iv) editorial reports, (v) supplementary articles, (vi) newsletters, or
(vii) studies not accessible in the university library.

2.3. Selection of Studies

Articles retrieved were imported into Rayyan software for systematic screening
(https://www.rayyan.ai). The selection process followed a stepwise approach based
on our research question and inclusion criteria. Initially, articles were screened by title
and abstract by the principal investigator and collaborators (SF, WSR, LTB, NMN). Of
the 796 articles identified, 11 duplicates and 732 articles not meeting the inclusion criteria
were excluded. Fifty-three articles underwent full-text review, and twenty were excluded
for the following reasons: insufficiently described or missing methodology (n = 5), lack
of specificity to new vaccines (n = 4), not vaccine-related (n = 1), not focused on African
countries (n = 2), prepublication articles not validated (n = 2), results based on commentary
rather than evidence (n = 5), and data dated beyond the eligibility window (n = 1).

Disagreements on eligibility were resolved through consensus among the reviewers, re-
sulting in the inclusion of 33 studies (see Figure 1). These comprised twenty-six quantitative
studies, four qualitative studies, two mixed-methods studies, and one clinical trial.Vaccines 2025, 13, x FOR PEER REVIEW 4 of 16 
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2.4. Data Extraction and Analysis

Search results were uploaded to Rayyan for organization and deduplication. Initial
selection by three reviewers (title and abstract) was followed by a full-text review based on
the inclusion and exclusion criteria. A fourth reviewer resolved disagreements. Narrative
synthesis was employed to thematically group the challenges to introducing new vaccines.
Extracted data included author and year of publication, study setting, participants and
demographics, study design, vaccine type, study quality, and the main challenges reported.

Challenges were categorized into four domains: acceptability, logistical challenges,
service delivery, and coordination/financing.

2.5. Quality Assessment of Studies

The quality of the included studies was assessed using the Mixed Methods Appraisal
Tool (MMAT), 2018 version. The MMAT was selected for its applicability to reviews
involving qualitative, quantitative, and mixed-methods studies [22]. Each article was
evaluated against five criteria, with a score of two points for “Yes” responses and zero for
“No” or “Unknown” responses. Total scores were converted into percentages, ranging from
60% to 100%. Of the 33 studies, 12 scored 60%, 14 scored 80%, and 7 achieved 100%.

3. Results
The results of 33 articles concerned the introduction of eight (8) new vaccines. These

vaccines include the malaria vaccine (MV), COVID-19 vaccine, human papillomavirus (HPV)
vaccine, Ebola virus vaccine, cholera vaccine, hepatitis B vaccine (HBV), rotavirus vaccine, and
typhoid vaccine. The introduction of these vaccines essentially revealed four types of challenges.
These challenges were grouped into (1) acceptability, (2) immunization service logistics capacity,
(3) quality service delivery, and (4) the challenges of coordinating and financing new vaccines.

3.1. Acceptability of New Vaccines

Challenges related to the acceptability of new vaccines were reported in 18 of the
33 studies and involved the introduction of five vaccines against malaria, COVID-19, human
papillomavirus (HPV), hepatitis B, and Ebola in ten African countries. Acceptability varied
by vaccine type and country, ranging from strong adherence to marked reluctance (Table 1).

Table 1. Results on the acceptability of new vaccines.

Author,
Year Study Type Country Vaccine

Integrated
into Routine

Immunization
Participants Acceptability

Articles describing high acceptability of new vaccines (adherence > 80%)

Doshi et al.,
2023 [23] Quantitative DRC Ebola

vaccine No 588 healthcare
professionals

99.0% self-reported vaccine
acceptance and 70.2%

acceptance of the first offer.

Tagbor
et al., 2023

[24]
Quantitative Ghana

Hepatitis
B vaccine

(HBV)
No 190 nurses 98.8% were willing to

receive the vaccine.

Balogun
et al., 2022

[25]
Quantitative Nigeria HPV

vaccine No 678 parents of
teenagers

96.8% of parents intended
to have their teenagers
vaccinated with HPV.

McCoy
et al., 2021

[26]

Mixed
study

Sierra
Leone

Malaria
vaccine No 615 inhabitants

of Bo

95% of participants were
ready to receive the vaccine,
and 99% were ready to have

their children vaccinated.
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Table 1. Cont.

Author,
Year Study Type Country Vaccine

Integrated
into Routine

Immunization
Participants Acceptability

Azees et al.,
2024 [27] Quantitative Nigeria COVID-19

vaccine No 2130 health
workers

92.8% of agents
recommend the vaccine

despite MAPI.

Elbadawi
et al., 2022

[28]
Quantitative Sudan COVID-19

vaccine No 930 healthcare
professionals

88.0% of participants
agreed to be vaccinated.

Articles describing reluctance and refusal toward new vaccines

Chekol
et al., 2022

[29]
Quantitative Ethiopia HPV

vaccine Yes 366 schoolgirls
75.7% believe they will
take the vaccine if they

feel at risk.

Niguse
et al., 2023

[30]
Quantitative Ethiopia COVID-19

vaccine No 403 healthcare
professionals

71% of participants
vaccinated against

COVID-19 at least once.

Grantz
et al., 2019

[7]
Qualitative Guinea Ebola

vaccine No 110 front-line
health workers

67% agreed to take part in
the vaccine trial.

Barrall
et al., 2022

[31]
Quantitative DRC COVID-19

vaccine No 588 healthcare
professionals

52.0% reluctant to
vaccinate.

Ayele et al.,
2024 [32] Quantitative Ethiopia COVID-19

vaccine No 422 healthcare
professionals

45.3% of healthcare
professionals accepted the

COVID-19 vaccine.

Islam et al.,
2021 [33] Quantitative

South
Africa and
4 countries

HPV
vaccine Yes 151 vaccine

suppliers

13% of service providers
report non-completion of

doses (2nd and 3rd).

Garbern
et al., 2023

[34]
Quantitative DRC COVID-19

vaccine No

631 healthcare
professionals

and community
members

26.5% of healthcare
professionals are reluctant to
vaccinate, and 32.4% refuse

outright.

Ridde et al.,
2021 [35] Quantitative Senegal COVID-19

vaccine No 607 adults

18.4% do not wish to be
vaccinated, 41.5% have

not been vaccinated, and
25% have been vaccinated

incorrectly.

Addo et al.,
2024 [36] Quantitative Ghana COVID-19

vaccine No 1768 Ghanaian
adults

12.7% say their religion
does not allow

vaccination.

Chinawa
et al., 2021

[37]
Quantitative Nigeria COVID-19

vaccine No 577 mothers
and children

6.9% of mothers intend to
receive the vaccine.

Casey et al.,
2022 [38] Qualitative Senegal HPV

vaccine Yes 10
stakeholders

Reluctance and refusal to
take the HPV vaccine,

according to key informants.

Rujumba
et al., 2021

[39]
Qualitative Uganda HPV

vaccine Yes

40 health
workers,

teachers, girls’
parents

Reluctance on the part of
some parents (according

to teachers).
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High vaccine acceptance rates (>90%) were noted for five vaccines across four countries.
Key factors driving acceptance included perceived risks of target diseases, such as the
Ebola virus in the Democratic Republic of Congo (DRC) [23], the severity of COVID-19
infection in Nigeria [27], the perceived sensitivity of hepatitis B (p < 0.05) in Ghana [24],
experiential attitudes toward HPV vaccination (p < 0.01) in Nigeria [25], and population
confidence in malaria vaccine in Sierra Leone [26].

Conversely, vaccine hesitancy emerged in at least eight countries. For COVID-19
vaccines, reluctance was driven by fear of adverse events following immunization (AEFI)
in Ethiopia [32] and the DRC [34], lack of information in Senegal [35] and in Sudan [28], low
awareness of vaccination in Ethiopia [30], concerns about safety in the DRC [31], religious
considerations in Ghana [36], and perceived susceptibility (p < 0.001) in Nigeria [37].

For HPV vaccines, barriers to acceptance included parental education level in
Ethiopia [29], infodemics in Senegal [38] and in South Africa [33], and trust in regula-
tory measures in Uganda [39]. Reluctance toward the Ebola vaccine in Guinea stemmed
from stigma [7].

3.2. Logistic Challenges

Logistical barriers were reported in seven studies concerning the introduction of
malaria and HPV vaccines in six countries (Table 2). Challenges included vaccine availabil-
ity, cold chain infrastructure gaps, and district and facility-level logistics shortfalls.

Table 2. Results of studies on the logistical challenges of new vaccines.

Author, Year Study Type Country Vaccine
Integrated into

Routine
Immunization

Targets Logistics Description

Islam et al.,
2021 [33] Quantitative South

Africa
HPV

vaccine Yes 151 service
providers

Vaccine not available
to the public.

Adjei et al.,
2023 [40] Mixed study Ghana Malaria

vaccine Yes 54 facilities
and 94 carers

Out of stock in the
previous six months in

24% (13/54) HF.

McCoy et al.,
2021 [26] Mixed study Sierra

Leonne
Malaria
vaccine No 615 inhabi-

tants of Bo

Supply shortages
during vaccination

campaigns.

Nguyen
et al., 2020

[41]
Quantitative Nigeria HPV

vaccine Yes 137 health
agents

Barriers to vaccination:
availability of vaccine

(39%), lack of CDF
(4%), support (1%).

Casey et al.,
2022 [38] Qualitative Senegal HPV

vaccine Yes 10 of
stakeholders

Vaccine shortages
leading to

postponements and
restrictions on targets.

Rujumba
et al., 2021

[39]
Qualitative Uganda HPV

vaccine Yes 40 keys
informants

Lack of refrigerators in
some.

Grant et al.,
2022 [42] Qualitative Ghana Malaria

vaccine
Yes

21 healthcare
managers and

staff

Insufficient
refrigerators and

vaccine carriers in HF.

Lack of vehicles in the
districts and

motorbikes in the HF.
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For the HPV vaccine, specific barriers were global vaccine shortages, delayed rollout
in Senegal [38], vaccine unavailability at designated sites in Nigeria [41] and in public
programs in South Africa [33], and inadequate cold chain storage in Uganda [39].

For the malaria vaccine, challenges included vaccine supply shortages and resulting
community disinterest in Sierra Leone [26] as well as vaccine stock-outs and inadequate
mobile logistics in Ghana [42].

Corrective measures adopted included revising logistics plans to address cold chain
gaps in Ghana [40], procuring vaccines through Gavi collaborations in Nigeria [41], and
integrating HPV vaccination within school programs in South Africa [33].

3.3. Challenges to Quality Service Delivery

Five studies identified immunization service delivery challenges for hepatitis B,
malaria, and HPV vaccines across 13 countries (Table 3). Key issues included inadequate
vaccination delivery strategies and healthcare workforce barriers.

Table 3. Results of challenges related to quality service delivery of new vaccines.

Author, Year Study Type Country Vaccine
Integrated into

Routine
Immunization

Targets Delivery Challenge

Shah et al.,
2020 [43] Quantitative 12 African

countries HBV No
1044

healthcare
personnel

Customer reception
problems 32% of reasons

for not vaccinating targets.

Adjei et al.,
2023 [40] Mixed study Ghana Malaria

vaccine Yes 54 ESS,
94 carers

Customer reception
problems: busy carers
(50/54), long waiting

times (44/54).

Casey et al.,
2022 [38] Qualitative Senegal HPV

vaccine Yes 10 of
stakeholders

Unsuitable strategy
(focused solely on

schools).

Shortage of qualified staff:
lack of information and
consistency of services.

Rujumba
et al., 2021

[39]
Qualitative Uganda HPV

vaccine Yes

40 health
workers,

teachers, girls’
parents

Insufficient vaccination staff.

Lack of strategies for those
not attending school.

Non-payment of staff
allowances and teacher

motivation.

Grant et al.,
2022 [42] Qualitative Ghana Malaria

vaccine
Yes

21 SSE
managers

Lack of training for
volunteers responsible for

raising community
awareness.

Unsuitable timetable: gap
(15 months) between the

3rd and 4th doses, leading
to dropouts.

For hepatitis B vaccination, inadequate provision of services contributed to a 32%
non-vaccination rate across 12 countries [43]. Long waiting times and overburdened
staff during malaria vaccine delivery were similarly noted in Ghana [40]. Furthermore,
facility managers criticized extended malaria vaccination schedules for contributing to
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dropouts [42]. Ineffective HPV vaccine delivery strategies included difficulty tracking
school-aged children transferred to other districts in Senegal [38] and in Uganda [39].
Challenges were exacerbated by workforce capacity deficits, particularly in Ghana for
malaria vaccines [42] and in Senegal for HPV vaccines [38]. Recommendations included
phased program scaling [40], stakeholder engagement [38], comprehensive training of
healthcare providers [39], and sharing best practices to improve service delivery [42].

3.4. Challenges Associated with Coordinating and Financing New Vaccines

Fourteen studies reported coordination and financing challenges related to six vac-
cines—malaria, influenza, HPV, rotavirus, typhoid, and hepatitis B—across 17 African
countries (Table 4).

Table 4. Results related to the coordination and financial challenges of new vaccines.

Author, Year Study Type Country Vaccine
Integrated into

Routine
Immunization

Targets Coordination and
Financial Challenges

Waterlow
et al., 2023

[44]
Quantitative Kenya Flu

vaccines No
Patients

hospitalized
in 5 hospitals

Median cost per DALY
averted above WHO
threshold (USD 100).

Debellut
et al., 2022

[45]
Quantitative Malawi Typhoid

vaccine Yes
4 districts and

6 establish-
ments

High cost of introduction
(4% of total EPI budget,

i.e., $29,814,969).

Shah et al.,
2020 [43] Quantitative 12 African

countries HBV No
1044

healthcare
staff

High cost of the vaccine,
the most frequently cited

reason for non-vaccination
(46% of participants).

Islam et al.,
2021 [33] Quantitative

South
Africa
and 4

countries

HPV
vaccine Yes

151 providers
authorized to

administer
vaccines

High cost of the vaccine
for customers is a barrier
to vaccination for 30% of
interviewers, including
16% of South Africans.

Baral et al.,
2021 [8] Quantitative

Ghana,
Kenya

and
Malawi

Malaria
vaccine Yes

Nourishing
SSEs in pilot

areas

Financial cost per FVC
multiplied by 3 if the

government pays for the
vaccine in full. Economic
costs 3 and 5 times higher.

Debellut
et al., 2022

[46]
Quantitative Niger Rotavirus

Vaccine Yes
391 children

under the age
of 5

High cost of the program,
varying according to the

vaccine: USD 46.7 million
with ROTAVAC, USD

61.8 million, ROTASIIL
Government co-funding.

Adjei et al.,
2023 [40] Mixed study Ghana Malaria

vaccine Yes
54 establish-

ments and 94
carers

Lack of funds forced 90%
of establishments to cancel

activities.

McCoy et al.,
2021 [26] Mixed study Sierra

Leone
Malaria
vaccine No

615
inhabitants of

Bo

Cost of barrier vaccine:
56% prepared to pay USD

0.69 for the vaccine.

Hidle et al.,
2022 [47] Quantitative Zimbabwe HPV

vaccine Yes
30 districts

and 60 health
facilities

MOHCC co-funding 77%
high additional cost: USD

7.79 economic cost per
dose.
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Table 4. Cont.

Author, Year Study Type Country Vaccine
Integrated into

Routine
Immunization

Targets Coordination and
Financial Challenges

Nguyen
et al., 2020

[41]
Quantitative Nigeria HPV

vaccine Yes 137 health
agents

The cost of vaccine was
seen as an obstacle to
vaccination by 13% of

respondents.

Casey et al.,
2022 [38] Qualitative Senegal HPV

vaccine Yes 10 of
stakeholders

Delay in the availability of
national funds

Introduction delayed until
Gavi support

Communication plan not
finalized.

Alonso et al.,
2019 [48] Quantitative Mozambique HPV

vaccine Yes 13 keys
informants

The budget constraint for
3 doses: economic cost per

FIG, 3 doses (USD 2.29)
and alternative cost at a

reduced dose (USD 31.14).

Grant et al.,
2022 [42] Qualitative Ghana Malaria

vaccine
Yes

21 health
service

managers

The pilot district selection
process is unknown or

contested.

Criteria for eligibility of
targets for vaccination

open to criticism.

Brennan
et al., 2022

[49]
Quantitative Senegal HPV

vaccine Yes 77 health es-
tablishments

High operational costs:
service provision (57%;

USD 4.28 per dose),
training (18%; USD

1.36 per dose).

Coordination issues included pilot site selection, eligibility criteria for target popula-
tions, and implementation planning. In Ghana, the exclusion of districts during malaria
vaccine piloting led to dissatisfaction among health officials [42].

Implementation delays were similarly noted. In Senegal, the HPV vaccine rollout
was postponed due to vaccine unavailability, insufficient funding, and an incomplete
communication plan [38]. Financial resource mobilization challenges impacted the malaria
vaccine rollout in Ghana [40].

Financing barriers centered on the high costs of vaccine introduction relative to
the WHO-recommended affordability thresholds, as observed with influenza vaccines
in Kenya [44] and typhoid vaccines in Malawi [45].

Partner co-financing mitigated some costs, enabling HPV introduction in Senegal [49]
and Zimbabwe [47] and rotavirus vaccine deployment in Niger [46]. However, cost varia-
tions persisted and were linked to differing proportions of co-financing [33].

Several countries adopted alternative strategies. Niger prioritized lower-cost rotavirus
vaccines [46], Mozambique reduced HPV vaccine dosing regimens [48], and Malawi cut
ancillary program costs [45]. Without subsidies, financial burdens fell to health services
and vaccine beneficiaries, as documented with hepatitis B vaccines in 12 countries [43],
HPV programs in Nigeria [33], HPV vaccine in Nigeria [41], and in Sierra Leone, where
only 56% of respondents were willing to pay USD 0.69 for the HPV vaccine [26].
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4. Discussion
This review provides critical insights into the challenges of introducing new vac-

cines within sub-Saharan Africa’s national immunization programs. By categorizing these
challenges into acceptability, logistical capacity, service delivery quality, and coordination
and financing, the study identified cross-cutting barriers that are context-dependent and
vaccine-specific. These findings are pivotal for informing policymakers, program man-
agers, and stakeholders to optimize vaccine introduction strategies and strengthen regional
health interventions.

Our analysis underscores that vaccine acceptability is variable and context-specific,
influenced by vaccine type, perceived risk, and sociocultural factors. High acceptance levels
(>90%) were documented for Ebola and hepatitis B vaccines among healthcare workers and
target populations in the DRC [23] and Ghana [24], respectively. This acceptance included
heightened disease risk perceptions, community trust, and provider advocacy.

Conversely, vaccine hesitancy remains a significant barrier, particularly for COVID-19
and HPV vaccines. For COVID-19 vaccines, fear of adverse events following immu-
nization (AEFI), limited information, and religious concerns contributed to reluctance in
Ethiopia [32] and Senegal [35]. Similarly, parental education levels and infodemics drove
HPV vaccine hesitancy in Senegal [38] and Uganda [39]. These findings mirror those from
Latin America, where vaccine acceptability varied widely by country and target group: 95%
among healthcare workers in Mexico but as low as 40% in Peru [50]. Such disparities empha-
size the critical role of tailored communication strategies, trust-building interventions, and
community engagement to mitigate misinformation and address population-specific barri-
ers. Lessons from successful campaigns, such as Ebola vaccination in the DRC, highlight
the importance of integrating risk communication and leveraging trusted local actors.

Logistical challenges emerged as central barriers, particularly the limitations of cold
chain infrastructure and vaccine supply shortages. Insufficient cold chain capacity ham-
pered HPV vaccine delivery in Uganda [39] and malaria vaccination in Ghana [42], consis-
tent with observations from Latin America, where gaps in cold chain availability similarly
undermined the vaccine introduction efforts [51]. In addition to infrastructure gaps, recur-
rent vaccine shortages, notably for HPV [38] and malaria vaccines [26], disrupted program
continuity and undermined population confidence. Comparable vaccine shortages in Asia
and the Pacific highlight the global nature of organizational and funding constraints for vac-
cine distribution [52]. Cold chain strengthening and innovative logistical solutions, such as
mobile storage units, must be prioritized to ensure vaccine potency and access in remote set-
tings. Global partnerships, including Gavi and WHO support, remain critical to addressing
supply disruptions and bridging logistical inequities across resource-limited contexts.

Shortcomings in immunization service delivery were widespread and included in-
sufficient workforce capacity, poor customer care, and organizational inefficiencies. Long
waiting times and provider negligence were reported during malaria vaccine delivery
in Ghana [40] and hepatitis B vaccination across 12 countries [43]. Such findings align
with studies on COVID-19 vaccination services in Egypt, where site overcrowding and
disorganization were predominant challenges [53].

These barriers underscore the need to streamline service delivery processes, optimize
workforce distribution, and strengthen training programs. Strategies to address inefficien-
cies include phased vaccine rollout approaches, stakeholder involvement, and monitoring
frameworks to evaluate provider performance and client satisfaction.

Financing challenges remain a cornerstone barrier to vaccine introduction across
Africa, where vaccine and operational costs often surpass the available health budgets. For
instance, the typhoid vaccine in Malawi [45] and influenza vaccines in Kenya [44] exceeded
the WHO-defined cost thresholds for health interventions. Unlike resource-constrained
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regions in Asia, such as Afghanistan, where HPV vaccination costs represented just 0.7% of
GDP due to streamlined target cohorts [54], African countries contend with broader target
populations and weaker financing mechanisms.

Co-financing agreements, such as Gavi-supported HPV vaccine programs in Sene-
gal [38] and Zimbabwe [47], offer critical opportunities to offset costs. However, sustained
government commitments, innovative financing strategies, and cost-effective program
adaptations (e.g., reducing HPV vaccine doses [48]) are imperative to overcome long-term
financial barriers and ensure equitable vaccine access.

An important example of a successfully introduced routine childhood vaccine is
the rotavirus vaccine, which has now been implemented in 123 countries worldwide,
achieving a global coverage of 55% [55]. In sub-Saharan Africa, 38 countries introduced
the vaccine between 2012 and 2023, with coverage ranging from 5% to 61% depending
on the country [56]. The vaccine is administered orally, concomitantly with other routine
childhood immunizations (Penta, PCV, IPV) at 2–4 months of age, depending on the
national immunization schedule [57].

Despite its broad introduction, our systematic review did not identify any significant
challenges associated with the rotavirus vaccine rollout in the past five years. This may
indicate that previous logistical and financial barriers have been successfully mitigated, po-
tentially due to Gavi funding, well-established cold chain infrastructure, and its integration
with existing immunization programs. However, the variation in coverage rates (5% to
61%) suggests that access disparities persist, possibly due to regional differences in supply
chain efficiency, health system capacity, and caregiver awareness [56].

While our findings did not highlight major recent barriers, the historical challenges
faced during the rotavirus vaccine introduction, such as high initial costs, supply chain
gaps, and cold chain requirements, remain relevant for countries introducing new routine
vaccines in the future. Additionally, continuous monitoring of the coverage rates and
assessment of drop-out rates between doses are essential to ensure sustained vaccine
impact. Future research should examine whether these challenges persist in specific sub-
national or remote regions where routine vaccine distribution remains uneven [58].

This review is a comprehensive repository of challenges encountered in recent vac-
cine introductions across the African region. It highlights opportunities for strengthening
health systems, aligning resources, and tailoring program interventions to overcome con-
textual barriers.

By addressing these interrelated challenges, countries can improve the efficiency,
equity, and success of future vaccine introduction efforts, particularly in emerging diseases
and global immunization goals.

Strengths and Limitations

This review offers a critical overview of vaccine introduction challenges across diverse
African settings, providing practical insights to guide immunization program planning and
execution. However, limitations must be acknowledged. First, while significant data were
synthesized, insufficient evidence on political commitment—an essential determinant of
vaccine program success—was available. Second, the exclusion of meta-analytical methods
limited the quantitative exploration of results.

Third, a key limitation of this study was the reliance on published scientific literature,
which may not have fully captured the breadth of challenges associated with introducing
new vaccines in sub-Saharan Africa. Many practical barriers and contextual insights
related to vaccine introduction are often documented in gray literature, policy reports,
program evaluations, and internal documents from ministries of health, non-governmental
organizations (NGOs), and global health agencies such as Gavi, WHO, and UNICEF. By
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focusing exclusively on peer-reviewed studies in indexed databases, our analysis may have
underrepresented operational, logistical, and policy implementation challenges frequently
discussed in non-scientific sources. Moreover, publishing implementation experiences and
field-based challenges in academic journals can be slow and selective, favoring studies
with clear methodologies and measurable outcomes. This poses a risk of publication bias,
as critical field-level experiences, such as stakeholder negotiations, real-time decision-
making, or adaptive strategies, may not be formally documented in ways that fit within the
structured formats of scientific literature. As a result, our findings may skew toward well-
documented challenges while underemphasizing nuanced, on-the-ground complexities
faced by health workers, policymakers, and community organizations.

Finally, contextual heterogeneity across countries warrants cautious interpretation
when comparing findings. Variations in socio-economic, cultural, and health system factors
may differentially influence vaccine-related challenges and solutions.

5. Conclusions
The successful introduction of new vaccines in sub-Saharan Africa requires context-

specific strategies that address both routine immunization challenges (e.g., HPV, rotavirus,
hepatitis B, malaria) and emergency response barriers (e.g., COVID-19, Ebola, cholera,
typhoid). By distinguishing between these two categories, this review provides a more
nuanced understanding of the vaccine implementation hurdles. Strengthening political
commitment, financing mechanisms, supply chain logistics, and vaccine acceptance strate-
gies will be essential for future immunization efforts.

Future research should integrate policy reviews, field evaluations, and stakeholder
interviews to capture a broader range of implementation experiences, ensuring that both
scientific evidence and real-world operational insights inform vaccine introduction policies
in sub-Saharan Africa.
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Appendix A

Table A1. PubMed search strategy.

Search Terms Keywords

Health workers,
physicians, nurses,
decision makers,

drug industry

“Decision-makers” OR “Health Personnel” [Mesh] OR “Community Health Workers” [Mesh]
OR “Allied Health Personnel” [Mesh] OR “Physicians” [Mesh] OR “nurses” [Mesh] OR
“Societies, Pharmaceutical” [Mesh] OR “Drug Industry” [Mesh] OR “Drug and Narcotic

Control” [Mesh]

New vaccines

“New vaccines” OR “Ebola Vaccines” [Mesh] OR “West Nile Virus Vaccines” [Mesh] OR “AIDS
Vaccines” [Mesh] OR “Cholera Vaccines” [Mesh] OR “Herpes Simplex Virus Vaccines” [Mesh]
OR “Dengue Vaccines” [Mesh] OR “Cancer Vaccines” [Mesh] OR “Papillomavirus Vaccines”

[Mesh] OR “Vaccines” [Mesh] OR “Rubella Vaccine” [Mesh] OR “Malaria Vaccines” [Mesh] OR
“ChAdOx1 nCoV-19” [Mesh] OR “Poliovirus Vaccine, Inactivated” [Mesh]

Challenges, costs,
impact

“Risk-Taking” [Mesh] OR “Challenge” OR “Health Impact Assessment” [Mesh] OR
“Cost-Benefit Analysis” [Mesh] OR “Costs and Cost Analysis” [Mesh] OR “Costs”

Low-and-middle
income countries

“Angola” OR “Benin” OR “Botswana” OR “Burkina Faso” OR “Burundi” OR “Cabo Verde” OR
“Cameroon” OR “Central African Republic” OR “Chad” OR “Comoros” OR “Congo” OR

“Democratic Republic of Congo” OR “Cote d’Ivoire” OR “Equatorial Guinea” OR “Eritrea” OR
“Eswatini” OR “Swaziland” OR “Ethiopia” OR “Gabon” OR “Gambia” OR “Ghana” OR

“Guinea” OR “Guinea-Bissau” 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 “South Sudan” OR

“Sudan” OR “Tanzania” OR “Togo” OR “Uganda” OR “Zambia” OR “Zimbabwe”

References
1. OMS. Vaccins et Vaccination; OMS: Geneva, Switzerland, 2024.
2. UNICEF. Les 10 Chiffres Clés de la Vaccination des Enfants Dans le Monde|UNICEF France; UNICEF: Paris, France, 2024.
3. WHO. World-Health-Assembly-Resolution; WHO: Geneva, Switzerland, 2012.
4. CDC Africa. Africa CDC’s Engage a Soutenir la Reconstitution des Fonds Gavi à Paris—Africa CDC; CDC Africa: Addis Ababa,

Ethiopia, 2024.
5. OMS/AFRO. Financement de l’Union Européenne Renforce la Vaccination Contre la COVID-19 en Afrique; OMS/AFRO: Geneva,

Switzerland, 2022.
6. UNICEF. La Sierra Leone Introduit un Vaccin Contre le Paludisme; UNICEF: Pyrmont, Australian, 2024.
7. Grantz, K.H.; Claudot, P.; Kambala, M.; Kouyaté, M.; Soumah, A.; Boum, Y.; Juan-Giner, A.; Jemmy, J.P.; Cummings, D.A.; Grais,

R.F. Factors influencing participation in an Ebola vaccine trial among front-line workers in Guinea. Vaccine 2019, 37, 7165–7170.
[CrossRef] [PubMed]

8. Baral, R.; Levin, A.; Odero, C.; Pecenka, C.; Tabu, C.; Mwendo, E.; Bonsu, G.; Bawa, J.; Dadzie, J.F.; Charo, J.; et al. Costs of
continuing RTS,S/ASO1E malaria vaccination in the three malaria vaccine pilot implementation countries. PLoS ONE 2021,
16, e0244995. [CrossRef]

9. Mahler, H. Increasing COVID-19 Vaccine Uptake in Botswana Through Community Outreach and Door-to-Door Vaccination.
2023. Available online: https://covid19communicationnetwork.org/wp-content/uploads/2023/11/Botswana_Success_Story_
published-june-9th.pdf (accessed on 18 November 2024).

10. Poncin, M.; Zulu, G.; Voute, C.; Ferreras, E.; Muleya, C.M.; Malama, K.; Pezzoli, L.; Mufunda, J.; Robert, H.; Uzzeni, F.; et al.
Implementation research: Reactive mass vaccination with single-dose oral cholera vaccine, Zambia. Bull. World Health Organ.
2018, 96, 86–93. [CrossRef] [PubMed]

11. USAID. Goulots D’étranglement et Avancées; USAID: Washington, DC, USA, 2016.
12. Bajrovic, I.; Croyle, M.A. Challenges in vaccine transport: Can we deliver without the cold chain? Expert Rev. Vaccines 2023, 22,

933–936. [CrossRef]
13. Ozawa, S.; Stack, M.L. Public trust and vaccine acceptance-international perspectives. Hum. Vaccines Immunother. 2013, 9,

1774–1778. [CrossRef]
14. Galagali, P.M.; Kinikar, A.A.; Kumar, V.S. Vaccine Hesitancy: Obstacles and Challenges. Curr. Pediatr. Rep. 2022, 10, 241–248.

[CrossRef]

https://doi.org/10.1016/j.vaccine.2019.09.094
https://www.ncbi.nlm.nih.gov/pubmed/31623917
https://doi.org/10.1371/journal.pone.0244995
https://covid19communicationnetwork.org/wp-content/uploads/2023/11/Botswana_Success_Story_published-june-9th.pdf
https://covid19communicationnetwork.org/wp-content/uploads/2023/11/Botswana_Success_Story_published-june-9th.pdf
https://doi.org/10.2471/BLT.16.189241
https://www.ncbi.nlm.nih.gov/pubmed/29403111
https://doi.org/10.1080/14760584.2023.2273901
https://doi.org/10.4161/hv.24961
https://doi.org/10.1007/s40124-022-00278-9


Vaccines 2025, 13, 269 14 of 16

15. WHO. Strengthening Surveillance and Evaluation Frameworks For Vaccine Safety; WHO: Geneva, Switzerland, 2020.
16. Maltezou, H.C.; Dounias, G.; Rapisarda, V.; Ledda, C. Vaccination policies for healthcare personnel: Current challenges and

future perspectives. Vaccine X 2022, 11, 100172. [CrossRef]
17. Bruni, L.; Diaz, M.; Barrionuevo-Rosas, L.; Herrero, R.; Bray, F.; Bosch, F.X.; de Sanjosé, S.; Castellsagué, X. Global estimates of

human papillomavirus vaccination coverage by region and income level: A pooled analysis. Lancet Glob. Health 2016, 4, e453–e463.
[CrossRef]

18. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef]

19. Montero, D.A.; Vidal, R.M.; Velasco, J.; Carreño, L.J.; Torres, J.P.; Benachi O., M.A.; Tovar-Rosero, Y.-Y.; Oñate, A.A.; O’Ryan, M.
Two centuries of vaccination: Historical and conceptual approach and future perspectives. Front. Public Health 2024, 11, 1326154.
[CrossRef]

20. OMS. Principes et Considérations sur L’ajout d’un Vaccin Dans un Programme National de Vaccination: De la Décision à L’exécution et au
Suivi; Organisation Mondiale de la Santé: Geneva, Switzerland, 2014; ISBN 978-92-4-250689-1.

21. Kouassi, D.P.; Irika, O.; Soumahoro, S.I.; Coulibaly, M.; Yao, G.H.A.; Kouame, A.D.; Yeo, S.; Ouaga, J.M. Acceptabilité de
la vaccination contre la COVID-19 chez les professionnels de santé en Côte d’Ivoire, 2021. Santé Publique 2022, 34, 549–556.
[CrossRef] [PubMed]

22. Hong, Q.N.; Pluye, P.; Fàbregues, S.; Bartlett, G.; Boardman, F.; Cargo, M.; Dagenais, P.; Gagnon, M.-P.; Griffiths, F.; Nicolau, B.;
et al. Improving the content validity of the mixed methods appraisal tool: A modified e-Delphi study. J. Clin. Epidemiol. 2019, 111,
49–59.e1. [CrossRef] [PubMed]

23. Doshi, R.H.; Garbern, S.C.; Kulkarni, S.; Perera, S.M.; Fleming, M.K.; Muhayangabo, R.F.; Ombeni, A.B.; Tchoualeu, D.D.; Kallay,
R.; Song, E.; et al. Ebola vaccine uptake and attitudes among healthcare workers in North Kivu, Democratic Republic of the
Congo, 2021. Front. Public Health 2023, 11, 1080700. [CrossRef] [PubMed]

24. Tagbor, S.; Ohene, L.A.; Adjei, C.A.; Kyei, J. Perceptions and Cues to Action as Predictors of Nurses’ Vaccination Intentions at
Two Primary Health Care Facilities in Ghana. Am. J. Trop. Med. Hyg. 2023, 108, 433–440. [CrossRef]

25. Balogun, F.M.; Omotade, O.O. Parental intention to vaccinate adolescents with HPV vaccine in selected communities in Ibadan,
Southwest Nigeria: An application of Integrated Behavioral Model. Hum. Vaccines Immunother. 2022, 18, 2069959. [CrossRef]

26. McCoy, K.D.; Weldon, C.T.; Ansumana, R.; Lamin, J.M.; Stenger, D.A.; Ryan, S.J.; Bardosh, K.; Jacobsen, K.H.; Dinglasan, R.R. Are
malaria transmission-blocking vaccines acceptable to high burden communities? Results from a mixed methods study in Bo,
Sierra Leone. Malar. J. 2021, 20, 183. [CrossRef]

27. Azees, A.S.; Fasiku, M.M.; Isa, A.; Ezenwoko, A.Z.; Ahmed, A.; Temitayo-Oboh, A.O.; Utulu, R.; Adeniyi, M.A.; Musa, A.; Alo,
C.; et al. Vaccine Safety: Assessing the Prevalence and Severity of Adverse Events Following COVID-19 Vaccination amongst
Healthcare Workers in Tertiary Health Facilities in Nigeria. Niger. Postgrad. Med. J. 2024, 31, 1–7. [CrossRef]

28. Elbadawi, M.H.; Altayib, L.S.; Birier, A.B.G.; Ali, L.E.; Hasabo, E.A.; Esmaeel, M.A.M.; Elmahi, O.K.; Group of collaborators.
Beliefs and barriers of COVID-19 vaccination hesitancy among Sudanese healthcare workers in Sudan: A cross sectional study.
Hum. Vaccines Immunother. 2022, 18, 2132082. [CrossRef]

29. Chekol Abebe, E.; Mengie Ayele, T.; Tilahun Muche, Z.; Behaile T/Mariam, A.; Dagnaw Baye, N.; Mekonnen Agidew, M.;
Asmamaw Dejenie, T. Evaluation and comparison of post-vaccination adverse effects among Janssen and Oxford-AstraZeneca
vaccinated adult individuals in Debre Tabor Town: A cross-sectional survey in Northwest Ethiopia. Hum. Vaccines Immunother.
2022, 18, 2104059. [CrossRef]

30. Niguse, S.; Gebremariam, S.; Terefa, D.R.; Biset, Y.; Mekasha, E.; Meskele, K. Assessment of COVID-19 vaccine take-up and its
predictors among healthcare professionals in public hospitals, Addis Ababa, Ethiopia: Facility-based cross-sectional study. Hum.
Vaccines Immunother. 2023, 19, 2171181. [CrossRef]

31. Barrall, A.L.; Hoff, N.A.; Nkamba, D.M.; Musene, K.; Ida, N.; Bratcher, A.; Dzogang, C.; Tangney, S.; Beia, M.; Nzaji, M.K.; et al.
Hesitancy to receive the novel coronavirus vaccine and potential influences on vaccination among a cohort of healthcare workers
in the Democratic Republic of the Congo. Vaccine 2022, 40, 4998–5009. [CrossRef] [PubMed]

32. Ayele, A.D.; Ayenew, N.T.; Tenaw, L.A.; Kassa, B.G.; Yehuala, E.D.; Aychew, E.W.; Mihretie, G.N.; Belay, G.H. Acceptance of
COVID-19 vaccine and associated factors among health professionals working in Hospitals of South Gondar Zone, Northwest
Ethiopia. Hum. Vaccines Immunother. 2024, 17, 4925–4933. [CrossRef] [PubMed]

33. Islam, J.Y.; Gurbani, A.M.; Ramos, S.M.; Morgan, K.P.; Kim, C.J.; Richter, K.L.M.; de Sanjose, S.; Smith, J.S.; Vielot, N.A. Health
Care Provider Perceptions of Facilitators and Barriers to Human Papillomavirus Vaccination Delivery in Five Countries. Sex.
Transm. Dis. 2021, 48, 557–564. [CrossRef] [PubMed]

34. Garbern, S.C.; Perera, S.M.; Mbong, E.N.; Kulkarni, S.; Fleming, M.K.; Ombeni, A.B.; Muhayangabo, R.F.; Tchoualeu, D.D.; Kallay,
R.; Song, E.; et al. COVID-19 Vaccine Perceptions among Ebola-Affected Communities in North Kivu, Democratic Republic of the
Congo, 2021. Vaccines 2023, 11, 973. [CrossRef]

https://doi.org/10.1016/j.jvacx.2022.100172
https://doi.org/10.1016/S2214-109X(16)30099-7
https://doi.org/10.1136/bmj.n71
https://doi.org/10.3389/fpubh.2023.1326154
https://doi.org/10.3917/spub.224.0549
https://www.ncbi.nlm.nih.gov/pubmed/36577681
https://doi.org/10.1016/j.jclinepi.2019.03.008
https://www.ncbi.nlm.nih.gov/pubmed/30905698
https://doi.org/10.3389/fpubh.2023.1080700
https://www.ncbi.nlm.nih.gov/pubmed/37559741
https://doi.org/10.4269/ajtmh.21-1335
https://doi.org/10.1080/21645515.2022.2069959
https://doi.org/10.1186/s12936-021-03723-0
https://doi.org/10.4103/npmj.npmj_227_23
https://doi.org/10.1080/21645515.2022.2132082
https://doi.org/10.1080/21645515.2022.2104059
https://doi.org/10.1080/21645515.2023.2171181
https://doi.org/10.1016/j.vaccine.2022.06.077
https://www.ncbi.nlm.nih.gov/pubmed/35840471
https://doi.org/10.1080/21645515.2021.2013082
https://www.ncbi.nlm.nih.gov/pubmed/35119353
https://doi.org/10.1097/OLQ.0000000000001389
https://www.ncbi.nlm.nih.gov/pubmed/34014055
https://doi.org/10.3390/vaccines11050973


Vaccines 2025, 13, 269 15 of 16

35. Ridde, V.; Ba, M.F.; Gaye, I.; Diallo, A.I.; Bonnet, E.; Faye, A. Participating in a vaccine trial for COVID-19 in Senegal: Trust and
information. Hum. Vaccines Immunother. 2021, 17, 3907–3912. [CrossRef]

36. Addo, P.C.; Kulbo, N.B.; Sagoe, K.A.; Ohemeng, A.A.; Amuzu, E. Guarding against COVID-19 vaccine hesitance in Ghana:
Analytic view of personal health engagement and vaccine related attitude. Hum. Vaccines Immunother. 2024, 17, 5063–5068.
[CrossRef]

37. Chinawa, A.T.; Chinawa, J.M.; Ossai, E.N.; Obinna, N.; Onukwuli, V.; Aronu, A.E.; Manyike, C.P. Maternal level of awareness
and predictors of willingness to vaccinate children against COVID 19; A multi-center study. Hum. Vaccines Immunother. 2021, 17,
3982–3988. [CrossRef]

38. Casey, R.M.; Adrien, N.; Badiane, O.; Diallo, A.; Roka, J.L.; Brennan, T.; Doshi, R.; Garon, J.; Loharikar, A. National introduction of
HPV vaccination in Senegal—Successes, challenges, and lessons learned. Vaccine 2022, 40, A10–A16. [CrossRef]

39. Rujumba, J.; Akugizibwe, M.; Basta, N.E.; Banura, C. Why don’t adolescent girls in a rural Uganda district initiate or complete
routine 2-dose HPV vaccine series: Perspectives of adolescent girls, their caregivers, healthcare workers, community health
workers and teachers. PLoS ONE 2021, 16, e0253735. [CrossRef]

40. Amponsa-Achiano, K.; Okine, R.; Tweneboah, P.O.; Sally, E.T.; Dadzie, J.F.; Osei-Sarpong, F.; Adjabeng, M.J.; Bawa, J.T.; Bonsu, G.;
Antwi-Agyei, K.O.; et al. Post introduction evaluation of the malaria vaccine implementation programme in Ghana, 2021. BMC
Public Health 2023, 23, 586. [CrossRef]

41. Nguyen, N.Y.; Okeke, E.; Anglemyer, A.; Brock, T. Identifying Perceived Barriers to Human Papillomavirus Vaccination as a
Preventative Strategy for Cervical Cancer in Nigeria. Ann. Glob. Health 2020, 86, 118. [CrossRef] [PubMed]

42. Grant, J.; Gyan, T.; Agbokey, F.; Webster, J.; Greenwood, B.; Asante, K.P. Challenges and lessons learned during the planning and
early implementation of the RTS,S/AS01E malaria vaccine in three regions of Ghana: A qualitative study. Malar. J. 2022, 21, 147.
[CrossRef] [PubMed]

43. Shah, S.M.; Rodin, H.; Pogemiller, H.; Magbagbeola, O.; Ssebambulidde, K.; Zewde, A.; Goers, M.; Katz, B.; Obaitan, I.; Abdo, E.F.;
et al. Hepatitis B Awareness and Vaccination Patterns among Healthcare Workers in Africa. Am. J. Trop. Med. Hyg. 2020, 103,
2460–2468. [CrossRef] [PubMed]

44. Waterlow, N.R.; Waterlow, N.R.; Radhakrishnan, S.; Radhakrishnan, S.; Dawa, J.; Dawa, J.; van Leeuwen, E.; van Leeuwen, E.;
Procter, S.R.; Procter, S.R.; et al. Potential health and economic impact of paediatric vaccination using next-generation influenza
vaccines in Kenya: A modelling study. BMC Med. 2023, 21, 106. [CrossRef]

45. Debellut, F.; Mkisi, R.; Masoo, V.; Chisema, M.; Mwagomba, D.; Mtenje, M.; Limani, F.; Mategula, D.; Zimba, B.; Pecenka, C.
Projecting the cost of introducing typhoid conjugate vaccine (TCV) in the national immunization program in Malawi using a
standardized costing framework. Vaccine 2022, 40, 1741–1746. [CrossRef]

46. Debellut, F.; Tang, K.; Clark, A.; Pecenka, C.; Assao, B.; Guindo, O.; Grais, R.F.; Isanaka, S. Impact and cost-effectiveness
of rotavirus vaccination in Niger: A modelling study evaluating alternative rotavirus vaccines. BMJ Open 2022, 12, e061673.
[CrossRef]

47. Hidle, A.; Brennan, T.; Garon, J.; An, Q.; Loharikar, A.; Marembo, J.; Manangazira, P.; Mejia, N.; Abimbola, T. Cost of human
papillomavirus vaccine delivery at district and health facility levels in Zimbabwe: A school-based vaccination program targeting
multiple cohorts. Vaccine 2022, 40, A67–A76. [CrossRef]

48. Alonso, S.; Cambaco, O.; Maússe, Y.; Matsinhe, G.; Macete, E.; Menéndez, C.; Sicuri, E.; Sevene, E.; Munguambe, K. Costs
associated with delivering HPV vaccination in the context of the first year demonstration programme in southern Mozambique.
BMC Public Health 2019, 19, 1031. [CrossRef]

49. Brennan, T.; Hidle, A.; Doshi, R.H.; An, Q.; Loharikar, A.; Casey, R.; Badiane, O.; Ndiaye, A.; Diallo, A.; Roka, J.L.; et al. Cost of
human papillomavirus vaccine delivery in a single-age cohort, routine-based vaccination program in Senegal. Vaccine 2022, 40,
A77–A84. [CrossRef]

50. Alarcón-Braga, E.A.; Hernandez-Bustamante, E.A.; Salazar-Valdivia, F.E.; Valdez-Cornejo, V.A.; Mosquera-Rojas, M.D.; Ulloque-
Badaracco, J.R.; Rondon-Saldaña, J.C.; Zafra-Tanaka, J.H. Acceptance towards COVID-19 vaccination in Latin America and the
Caribbean: A systematic review and meta-analysis. Travel Med. Infect. Dis. 2022, 49, 102369. [CrossRef]

51. Guzman-Holst, A.; DeAntonio, R.; Prado-Cohrs, D.; Juliao, P. Barriers to vaccination in Latin America: A systematic literature
review. Vaccine 2020, 38, 470–481. [CrossRef] [PubMed]

52. Ong, S.K.; Abe, S.K.; Thilagaratnam, S.; Haruyama, R.; Pathak, R.; Jayasekara, H.; Togawa, K.; Bhandari, A.K.; Shankar, A.; Nessa,
A.; et al. Towards elimination of cervical cancer—Human papillomavirus (HPV) vaccination and cervical cancer screening in
Asian National Cancer Centers Alliance (ANCCA) member countries. Lancet Reg. Health-West. Pac. 2023, 39, 100860. [CrossRef]
[PubMed]

53. Kandeel, A.; Eldeyahy, I.; Abu ElSood, H.; Fahim, M.; Afifi, S.; Abu Kamar, S.; BahaaEldin, H.; Ahmed, E.; Mohsen, A.;
Abdelghaffar, K. COVID-19 vaccination coverage in Egypt: A large-scale national survey—To help achieving vaccination target,
March–May, 2022. BMC Public Health 2023, 23, 397. [CrossRef]

https://doi.org/10.1080/21645515.2021.1951097
https://doi.org/10.1080/21645515.2021.2008729
https://doi.org/10.1080/21645515.2021.1963172
https://doi.org/10.1016/j.vaccine.2021.08.042
https://doi.org/10.1371/journal.pone.0253735
https://doi.org/10.1186/s12889-023-15481-6
https://doi.org/10.5334/aogh.2890
https://www.ncbi.nlm.nih.gov/pubmed/32983914
https://doi.org/10.1186/s12936-022-04168-9
https://www.ncbi.nlm.nih.gov/pubmed/35550113
https://doi.org/10.4269/ajtmh.20-0521
https://www.ncbi.nlm.nih.gov/pubmed/33025875
https://doi.org/10.1186/s12916-023-02830-w
https://doi.org/10.1016/j.vaccine.2022.02.016
https://doi.org/10.1136/bmjopen-2022-061673
https://doi.org/10.1016/j.vaccine.2022.01.024
https://doi.org/10.1186/s12889-019-7338-4
https://doi.org/10.1016/j.vaccine.2021.11.057
https://doi.org/10.1016/j.tmaid.2022.102369
https://doi.org/10.1016/j.vaccine.2019.10.088
https://www.ncbi.nlm.nih.gov/pubmed/31767469
https://doi.org/10.1016/j.lanwpc.2023.100860
https://www.ncbi.nlm.nih.gov/pubmed/37576906
https://doi.org/10.1186/s12889-023-15283-w


Vaccines 2025, 13, 269 16 of 16

54. Anwari, P.; Debellut, F.; Vodicka, E.; Clark, A.; Farewar, F.; Zhwak, Z.A.; Nazary, D.; Pecenka, C.; LaMontagne, D.S.; Safi, N.
Potential health impact and cost-effectiveness of bivalent human papillomavirus (HPV) vaccination in Afghanistan. Vaccine 2020,
38, 1352–1362. [CrossRef]

55. OMS. Couverture Vaccinale; OMS: Geneva, Switzerland, 2024.
56. Mwenda, J.M.; Mandomando, I.; Worwui, A.K.; Gacic-Dobo, M.; Katsande, R.; Bwaka, A.M.; Messa, A.; Kiulia, N.M.; Massora, S.;

Garrine, M.; et al. A decade of rotavirus vaccination in the World Health Organization African Region: An in-depth analysis of
vaccine coverage from 2012 to 2023. Vaccine 2025, 48, 126768. [CrossRef]

57. OMS. Informations à L’intention des Décideurs, des Administrateurs de Programmes et des Agents de Santé; OMS: Geneva, Switzer-
land, 2013.

58. Ustrup, M.; Madsen, L.B.; Bygbjerg, I.C.; Konradsen, F. Outstanding challenges for rotavirus vaccine introduction in low-income
countries—A systematic review. Dan. Med. Bull. 2011, 58, A4323. [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.vaccine.2019.12.013
https://doi.org/10.1016/j.vaccine.2025.126768
https://www.ncbi.nlm.nih.gov/pubmed/21975154

	Introduction 
	Materials and Methods 
	Concept Definition 
	Inclusion/Exclusion Criteria 
	Selection of Studies 
	Data Extraction and Analysis 
	Quality Assessment of Studies 

	Results 
	Acceptability of New Vaccines 
	Logistic Challenges 
	Challenges to Quality Service Delivery 
	Challenges Associated with Coordinating and Financing New Vaccines 

	Discussion 
	Conclusions 
	Appendix A
	References

