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COVID‑19 Vaccine Uptake and Associated Factors in Nigeria: A Critical Epidemiological Review
Abstract
COVID‑19 vaccination in Nigeria has been investigated through administrative reports, household and telephone surveys, facility-based studies, qualitative enquiries and digital interventions. Their findings are difficult to reconcile because willingness, hesitancy, receipt of a first dose and completion of vaccination are frequently treated as interchangeable outcomes. This critical narrative review examines the distribution of vaccine uptake, its associated factors and the strength of evidence supporting strategies to improve equitable vaccination. Live searches of publicly accessible scholarly records, web-indexed biomedical literature and authoritative institutional sources identified relevant publications from January 2020 to 22 July 2026, supplemented by foundational methodological and behavioural literature. Evidence was organised by outcome definition, fieldwork period, population, sampling design and inferential strength rather than combined into a pooled national estimate. Early household evidence documented low receipt despite substantial willingness in some populations, whereas later administrative reports indicated considerable expansion of vaccination. These observations do not establish a uniform trajectory across states or population groups. Confidence in vaccine safety, perceived need, trusted recommendations, social endorsement and practical access repeatedly appeared relevant, but demographic associations varied across settings. Most determinant studies were cross-sectional and could not establish whether knowledge, trust or healthcare contact preceded vaccination. Particular uncertainties concern pregnant women, older people outside clinical services, residents of informal settlements and populations poorly represented in telephone or online samples. Nigerian randomised social-media experiments did not demonstrate statistically clear increases in uptake, despite more encouraging observational campaign findings. Evidence from a trial in another West African country supports testing accessible delivery models but does not establish their Nigerian effect size. The most defensible response combines reliable local services with respectful communication, product- and time-specific measurement, and targeted protection of people at higher clinical risk. Future research should prioritise representative longitudinal surveillance, verified vaccination outcomes and pragmatic evaluations that distinguish demand constraints from service failures.
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1. Introduction
Vaccination programme performance is not adequately described by the number of people who report favourable opinions about a vaccine. A population may express willingness while facing limited access, or may receive vaccination despite unresolved concerns. This distinction is especially consequential in the Nigerian COVID‑19 literature, where studies labelled as investigations of uptake have sometimes measured willingness, while other studies have equated every unvaccinated respondent with a hesitant respondent. These choices change both the estimated size of the problem and the interventions that appear necessary. An epidemiological account must therefore establish what was measured before interpreting the factors associated with it (Adedeji-Adenola et al., 2022; Ibenye-Ugbala et al., 2026; MacDonald & SAGE Working Group on Vaccine Hesitancy, 2015).
Nigeria began its national COVID‑19 vaccination programme on 5 March 2021. Subsequent expansion occurred alongside a changing public-health response, and official reporting eventually incorporated efforts to integrate vaccination into primary healthcare and reach populations experiencing vulnerability. The World Health Organization's account of Nigerian implementation in July 2023 documented substantial cumulative vaccination, but its denominator was the targeted adult population rather than every resident. Such reports describe programme activity at a specified time; they cannot retrospectively validate a survey from a different period or establish current protection in every subgroup (World Health Organization, 2023a).
The published evidence spans different stages of vaccine availability and public experience. Pre-rollout and early-rollout surveys often asked about a hypothetical free vaccine. Later investigations examined actual receipt, although usually by self-report, and some assessed dose completion or booster uptake. Nationally framed telephone studies, small community enquiries and surveys of healthcare workers answer different questions. Their contrasts are informative when interpreted in context, but misleading when presented as competing estimates of one stable national prevalence. A review centred on epidemiological interpretation is therefore needed alongside behavioural accounts of hesitancy (Bamgboye et al., 2024; Kanyanda et al., 2021; Nomhwange et al., 2022; Sato, 2023).
Previous Nigerian reviews established the prominence of safety concerns, confidence and sociodemographic variation. Olu-Abiodun and colleagues synthesised ten studies of vaccine acceptance, while Babatope and colleagues examined barriers across a broader set of heterogeneous studies. These reviews remain useful descriptions of the early literature. Nevertheless, their emphasis on acceptance and hesitancy does not resolve the later questions of actual receipt, appropriate denominators, population selection or the causal effectiveness of delivery and communication interventions. Newer household evidence, mixed-methods investigations and randomised digital experiments warrant a reassessment that preserves those distinctions (Babatope et al., 2023; Evans et al., 2024; Olu-Abiodun et al., 2022; Wonodi et al., 2024).
An additional challenge is the lag between fieldwork and publication. A study appearing in 2025 or 2026 may describe behaviour during the initial rollout rather than contemporary vaccination. Treating publication year as observation year creates an artificial impression of persistent stagnation or abrupt improvement. Conversely, cumulative administrative totals may conceal unmet needs among people who were not reached, those requiring subsequent doses or those whose clinical risk warrants renewed attention. Evidence must be situated in both calendar time and the vaccination pathway (Enyereibe et al., 2025; Ibenye-Ugbala et al., 2026; World Health Organization, 2023b).
1.1 Scope, Research Gap and Objectives
This review examines COVID‑19 vaccine uptake among Nigerian adults and relevant priority populations, with acceptance and hesitancy considered as related but distinct constructs. Its objectives are to clarify outcome definitions, interpret temporal and geographical variation, evaluate individual and contextual factors associated with vaccination, and distinguish observational associations from evidence capable of supporting intervention decisions. The principal contribution is an integrated appraisal of measurement, representativeness, causal interpretation and implementation relevance. Nigerian evidence forms the core synthesis; international methodological literature and a directly relevant West African intervention trial provide limited contextual support. Vaccine efficacy, laboratory immunogenicity and comprehensive pharmacovigilance are outside scope except where necessary to interpret programme goals. The review does not seek to calculate a pooled national uptake estimate or to prescribe individual vaccination schedules.
2. Methods for Literature Selection
2.1 Review Design and Rationale
A critical narrative design was selected because the central question concerns the interpretation of heterogeneous evidence rather than estimation of a single common parameter. Included sources differed in population, outcome, vaccination phase and study purpose. Combining them statistically would obscure distinctions between intention, receipt and completion. The review used the principles of the Scale for the Assessment of Narrative Review Articles to guide the justification of scope, description of literature selection, referencing and scientific reasoning. This framework informed manuscript development; no formal numerical quality score was assigned to the review or to its constituent studies (Baethge et al., 2019).
2.2 Information Sources
Live searches used publicly accessible scholarly records and web-indexed searches targeting PubMed and PubMed Central. Article records and accessible full texts were examined to establish bibliographic identity, methods and results. References in relevant reviews and primary studies were followed to locate additional evidence. Institutional searches focused on the World Health Organization for programme context, behavioural guidance and changes in vaccination priorities. Searches for article titles, authors and digital object identifiers (DOIs) supported metadata verification and checks for correction or retraction notices. Subscription bibliographic databases were not directly searched, and no claim of exhaustive database coverage is made.
2.3 Search Strategy and Search Period
The eligible publication period was 1 January 2020 to 22 July 2026. Earlier publications were included only for established concepts of vaccine hesitancy, behavioural measurement, narrative-review conduct or statistical interpretation. Live retrieval was restricted to publications within this interval rather than treating newly indexed material as automatically eligible. Search concepts combined Nigeria with COVID‑19 vaccination and uptake, acceptance, willingness, hesitancy, coverage, determinants or associated factors. Additional searches addressed pregnancy, older adults, healthcare workers, chronic illness, trust, misinformation, rural access, informal settlements, social media, randomised evaluation and primary healthcare integration.
Representative search expressions were "Nigeria" AND "COVID‑19" AND ("vaccine uptake" OR vaccination OR hesitancy); "Nigeria" AND "COVID‑19 vaccine" AND ("associated factors" OR determinants OR barriers); and "Nigeria" AND vaccination AND (randomised OR intervention OR "social media"). Web-indexed biomedical searches used site restrictions to pubmed.ncbi.nlm.nih.gov and pmc.ncbi.nlm.nih.gov. Exact-title and DOI searches were used to retrieve or verify individual articles. Search terms were adapted to the retrieved evidence, including alternative British and American spellings, rather than presented as a fixed systematic-review database strategy.
2.4 Eligibility Criteria
Eligible empirical sources addressed Nigerian populations and measured vaccination receipt, dose completion, intention, acceptance, hesitancy or contextually relevant barriers. Quantitative, qualitative, mixed-methods and intervention studies were considered. Reviews were retained to identify earlier syntheses and assess the review gap, but their component studies were not treated as additional independent observations. English-language peer-reviewed articles were prioritised. Authoritative institutional documents were eligible for programme descriptions and guidance, not as substitutes for comparative effectiveness studies. Sources without verifiable bibliographic identity were excluded. Abstract-only records were not used to support detailed methods or numerical interpretations unavailable in the accessible record.
2.5 Screening, Duplicate Handling and Study Selection
Titles and abstracts were assessed for relevance, followed by examination of accessible full texts for the sources central to the synthesis. Duplicate publication records were reconciled using titles, authors, journal details and DOIs. Reports using the same national telephone-survey infrastructure were considered potentially overlapping evidence, even when they addressed different questions or survey rounds. Similarly, observational and experimental publications concerning the same communication programme were distinguished from independent replication. Selection was purposive and interpretive rather than an exhaustive systematic screening exercise. No numerical screening flow diagram is presented, and study selection did not involve independent duplicate screening or a registered systematic-review protocol.
2.6 Critical Appraisal and Evidence Synthesis
Appraisal considered sampling, eligibility, observation dates, outcome definitions, self-report, missing data, adjustment for confounding, precision and external validity. Greater weight was given to probability-based population estimates for descriptive inference and randomised allocation for intervention effects. Qualitative findings were used to illuminate mechanisms and experiences, not estimate their population prevalence. Particular attention was paid to discordance between an article's title and measured endpoint, conflation of non-vaccination with hesitancy, and interpretation of odds ratios as if they were risk ratios. Findings were organised into measurement, distribution, associated factors, equity and implementation themes. Confidence judgements are narrative assessments, not formal certainty grades.
3. Defining and Measuring COVID‑19 Vaccine Uptake
3.1 Separate Attitudes, Intentions and Behaviour
Acceptance describes a stated orientation towards vaccination, but its operational meaning varies. It may refer to an answer about future willingness, a favourable attitude score or an author's classification of people already vaccinated. Hesitancy, conventionally understood as delay or refusal despite available vaccination services, is not synonymous with absence of a dose. Someone who has never been offered an accessible appointment may be unvaccinated without rejecting vaccination. Conversely, a person vaccinated to satisfy employment requirements may retain substantial doubts. Treating behaviour and attitude as one binary variable loses both distinctions (Brewer et al., 2017; MacDonald & SAGE Working Group on Vaccine Hesitancy, 2015).
A concrete example is the online study by Adedeji-Adenola and colleagues. Despite referring to uptake in its title, its principal reported proportion was willingness to receive vaccination: 80.9% of 1,058 respondents. That result concerns expressed intention within an online sample, not verified vaccination coverage. At the other end of the classification problem, Ibenye-Ugbala and colleagues reported 44.1% vaccinated and classified the remaining 55.9% as hesitant, although some unvaccinated respondents planned to receive vaccination. The useful information lies in the separate responses, not in accepting the combined label uncritically (Adedeji-Adenola et al., 2022; Ibenye-Ugbala et al., 2026).
Attitude scales introduce another distinction. In the study of people living with chronic conditions in Ibadan, a positive attitude was defined relative to the sample median of a vaccine-attitude score. The resulting proportion cannot be interpreted as the percentage vaccinated or as a universally calibrated threshold of confidence. A median-based classification is partly determined by the distribution within the sample itself. It may be useful for within-study comparisons, but transporting its prevalence into a national synthesis would require evidence that the same construct and threshold apply elsewhere (Ojewale et al., 2022).
These examples support a practical extraction rule: record the actual question, response options and denominator before assigning a study to an outcome category. Titles and discussion terminology are insufficient. A review that counts every acceptance study as an uptake study can manufacture an apparent intention-behaviour gap from unrelated samples, rather than observe that gap within the same individuals. The converse error is to overlook genuine access problems because all non-receipt is attributed to reluctance. Outcome precision is therefore a prerequisite for both descriptive accuracy and fair attribution of responsibility (Adedeji-Adenola et al., 2022; Ibenye-Ugbala et al., 2026; World Health Organization, 2022).
3.2 Initiation, Completion and Time-Specific Protection
Receipt of at least one dose provides a clear behavioural endpoint when the question and population are specified. It does not establish completion of the primary series, receipt of a subsequent recommended dose or the timing of vaccination relative to a risk period. Early vaccine products also differed in their primary schedules. Consequently, a generic definition of full vaccination as two doses can misclassify recipients of a product with a one-dose primary schedule. Studies should retain the product, dose count and policy definition applicable during fieldwork rather than impose a later definition retrospectively (Bamgboye et al., 2024; World Health Organization, 2023b).
Completion requires an appropriate denominator. Among people who initiated a multidose schedule, the relevant question is how many completed it after having sufficient time to do so. Among all eligible adults, completion coverage answers a different question because it includes both failure to initiate and failure to continue. Booster coverage likewise differs depending on whether the denominator is all adults, primary-series recipients or people eligible for a subsequent dose at the observation date. These quantities cannot be compared by percentage alone. Their interpretation depends on a shared eligibility rule and comparable follow-up (Bamgboye et al., 2024; World Health Organization, 2023a, 2023b).
Administrative counts of doses administered are not counts of unique people protected. A person may contribute more than one administration, while differences in registration, reporting delay or population estimation can affect the relation between recorded activity and coverage. These are measurement considerations, not evidence that a particular Nigerian dataset is invalid. Transparent reconciliation would require person-level deduplication, documented denominator sources and consistency checks across reporting levels. Surveys remain complementary because they can investigate those not reached, although self-report introduces its own uncertainty (Bamgboye et al., 2024; Enyereibe et al., 2025; World Health Organization, 2023a).
3.3 A Combined Behavioural and Service-Delivery Interpretation
The behavioural and social drivers framework distinguishes thinking and feeling, social processes, motivation and practical issues. This is preferable to explaining uptake through confidence alone because it makes service accessibility conceptually visible. The 5C approach similarly recognises constraints alongside confidence, complacency, calculation and collective responsibility. Neither framework makes every measured association causal. Their value is to guide the questions asked and identify candidate mechanisms that require testing. They should not be used to convert a cross-sectional regression into a validated pathway from belief to behaviour (Betsch et al., 2018; World Health Organization, 2022).
For Nigeria, an integrated interpretation starts with eligibility and opportunity, then examines motivation and the experience of obtaining vaccination. The sequence is not necessarily linear: an unsuccessful visit may reduce trust, a trusted recommendation may reveal a convenient service, and receiving vaccination may improve reported confidence. The Abuja mixed-methods study using the behavioural and social drivers framework found relevant signals across practical, social and confidence domains, supporting the usefulness of assessing these dimensions together. It did not establish which component would produce the largest increase if changed by an intervention. Table 1 summarises the endpoint distinctions that govern the remainder of this review (Wonodi et al., 2024).
Table 1
Vaccination endpoints and the denominators needed for valid interpretation
	Endpoint
	Required population or denominator
	Interpretive boundary
	Supporting references

	Willingness or intention
	Respondents asked about a specified future vaccine offer and time horizon.
	A stated plan is not receipt. Conditional willingness may assume free and accessible services.
	(Adedeji-Adenola et al., 2022; Kanyanda et al., 2021)

	Hesitancy
	People assessed using a defined attitudinal or behavioural question, with service availability considered.
	Non-vaccination alone does not establish reluctance; vaccinated people can retain concerns.
	(Ibenye-Ugbala et al., 2026; MacDonald & SAGE Working Group on Vaccine Hesitancy, 2015)

	Any-dose uptake
	Eligible people reporting or documenting at least one dose by a stated date.
	Measures initiation, not primary-series completion or current protection.
	(Bamgboye et al., 2024; Enyereibe et al., 2025)

	Primary-series completion
	All eligible adults, or initiators who have had sufficient time to complete the product-specific schedule.
	The denominator and product schedule must be explicit; these two completion measures differ.
	(Bamgboye et al., 2024; World Health Organization, 2023b)

	Subsequent recommended dose
	People eligible for another dose under the policy and interval applicable at observation.
	A proportion of all adults differs from a proportion of eligible primary-series recipients.
	(World Health Organization, 2023b)

	Doses administered
	Vaccine administrations recorded by the programme.
	Counts service activity; repeated doses to one person are not additional unique recipients.
	(World Health Organization, 2023a)


Note. The table presents analytical distinctions, not a new validated classification instrument. COVID‑19 = coronavirus disease 2019. Eligibility and observation dates should accompany every reported percentage.
4. Temporal and Geographical Patterns of Reported Uptake
4.1 Early Rollout and the Limits of Retrospective Comparisons
Early evidence must be read against the opportunity to obtain vaccination. The population-based survey reported by Enyereibe and colleagues was conducted in June 2021, although published in 2025. Among vaccine-eligible participants, reported receipt was 3.4% in the Federal Capital Territory and 1.6% in Kano. These are observations from approximately three months after national introduction, not evidence of coverage in 2025. Their household sampling offers a stronger descriptive basis than convenience recruitment, but their geographical scope remains restricted to the surveyed locations (Enyereibe et al., 2025).
The same investigation documented substantial prior infection through serological evidence. This helps explain why notified cases alone could provide an incomplete picture of local exposure, but it does not prove that participants accurately understood their infection history or that prior infection caused vaccination decisions. Serological exposure, perceived susceptibility and vaccine receipt are distinct variables. Without individual temporal data, the study cannot determine whether low receipt reflected limited initial access, safety concerns, low perceived need or their interaction. It supports the need for contextual interpretation rather than a single explanation (Enyereibe et al., 2025).
In Zamfara, a community survey of 910 household heads conducted from October to December 2021 found that 8.9% had received vaccination. Among those not vaccinated, only 10.1% expressed willingness to be vaccinated within the following week. That short time horizon differs from a question about eventual willingness and should not be compared directly with general acceptance estimates. Associations presented as predictors of acceptability in the paper should also not be relabelled as determinants of actual receipt. The household-head design does not describe all adult members equally (Ahmad et al., 2025).
Early national telephone work provides a contrasting perspective. Kanyanda and colleagues found generally substantial willingness across six sub-Saharan African countries, including Nigeria, while Oyekale's analysis of a Nigerian survey round reported high stated willingness. Such findings challenge the assumption that insufficient demand was necessarily the sole initial obstacle. They do not demonstrate that vaccine supply was the only obstacle either: hypothetical willingness may weaken when a decision becomes immediate, and the availability assumed by the question may differ from local reality. Their greatest contribution is to keep both motivation and opportunity in view (Kanyanda et al., 2021; Oyekale, 2022).
4.2 Telephone, Digital and Household Estimates During Expansion
Ojo and colleagues analysed national telephone-survey data collected from November 2021 to January 2022 and reported 32.8% uptake. Interpretation requires a reporting caveat: the abstract describes 2,370 participants, whereas the methods and results describe an analytic sample of 2,122. The discrepancy is not resolved by choosing one number without explanation. The estimate is informative about the weighted survey analysis, but the exact sample denominator needs clarification before using it in a quantitative synthesis. Telephone coverage and selection of household heads also remain relevant to its target population (Ojo et al., 2023).
A six-location telephone survey conducted in May and June 2022 reported 29.7% complete vaccination, 19.3% incomplete vaccination and 50.9% no vaccination. Its locations were chosen to represent different zones and substantial reported case burdens, but sample allocation was related to cases rather than the distribution of all Nigerian adults. Lagos contributed a particularly large share. These design features make the study valuable for comparisons within the surveyed setting, while limiting any claim that its pooled percentage estimates national adult coverage. Its separate reporting of intention among unvaccinated participants is a methodological strength (Bamgboye et al., 2024).
The October 2022 digital survey by Agha and colleagues reported any-dose receipt in 56.4% of 957 respondents across six selected states. The sample was recruited through Facebook and Instagram and structured across demographic cells. This approach improved diversity within the recruited sample but did not establish that people without internet access, social-media accounts or willingness to engage with a chatbot had equivalent inclusion probabilities. The percentage therefore should not be treated as evidence that national uptake had risen to that level. It is more securely interpreted as a platform-recruited behavioural study (Agha et al., 2024).
A household survey in Gwagwalada, Abuja, conducted in November 2022 reported 46% uptake among 1,512 eligible adults and paired the survey with qualitative enquiry. Its community-based design and explicit behavioural framework provide useful evidence independent of purely online recruitment. Nonetheless, one area council cannot represent the entire Federal Capital Territory, much less Nigeria. The contrast between this finding and digital or telephone estimates is not itself evidence of disagreement: different populations can have different uptake at similar times without any study being intrinsically contradictory (Wonodi et al., 2024).
4.3 Administrative Expansion and Persistent Local Blind Spots
Official reporting offers an essential but different scale of observation. As of 17 July 2023, the World Health Organization's Nigerian programme account reported 87,838,137 people with at least one dose, 77,285,627 with a completed primary series and 16,011,524 booster recipients. The statement that more than three-quarters had received a dose referred to the targeted adult population. These figures document major cumulative programme expansion, but they are not interchangeable with all-age population coverage or contemporaneous survey estimates from selected communities (World Health Organization, 2023a).
Later publications do not necessarily update that administrative picture. The 2026 Lagos article by Ibenye-Ugbala and colleagues describes a project ending in June 2022, with data collection, analysis and writing occupying its final four months. Its findings therefore belong to an earlier implementation period. Sogbesan and colleagues' 2026 mixed-methods article also requires interpretation through its recruitment setting rather than its publication date: community participants were recruited through selected primary-care facilities, including mothers attending routine immunisation services. Neither publication provides a nationally representative estimate for 2026 (Ibenye-Ugbala et al., 2026; Sogbesan et al., 2026).
The strongest conclusion about temporal change is consequently narrower than a smooth national uptake curve. Initial receipt was low in several documented settings, programme totals later expanded substantially, and local studies continued to identify uneven reach. The relative contributions of expanded supply, convenient delivery, changing perceptions, occupational requirements and repeated opportunities cannot be separated by juxtaposing unrelated cross-sectional percentages. A defensible trend analysis would follow comparable populations with stable outcome definitions or link consistent administrative series to independent validation. Table 2 presents selected estimates with their observation periods and design qualifications (Bamgboye et al., 2024; Enyereibe et al., 2025; World Health Organization, 2023a).
Table 2
Selected Nigerian uptake estimates interpreted by fieldwork, population and design
	Setting and observation period
	Sample or frame
	Reported endpoint
	Main qualification
	Supporting references

	FCT and Kano; June 2021
	Population-based household survey.
	Any dose: 3.4% in FCT; 1.6% in Kano among vaccine-eligible participants.
	Early rollout; published in 2025. Not a national estimate or a measure of 2025 coverage.
	(Enyereibe et al., 2025)

	Zamfara; October–December 2021
	910 household heads.
	Any dose: 8.9%.
	Household heads do not represent every adult equally. Acceptance models concern a separate endpoint.
	(Ahmad et al., 2025)

	National phone survey; November 2021–January 2022
	Weighted household-head analysis.
	Reported uptake: 32.8%.
	Abstract n = 2,370; methods/results n = 2,122. Denominator discrepancy requires clarification.
	(Ojo et al., 2023)

	Six selected locations; May–June 2022
	1,148 telephone respondents.
	Complete: 29.7%; incomplete: 19.3%; none: 50.9%.
	Case-related allocation and selected locations limit national interpretation. Product definitions require care.
	(Bamgboye et al., 2024)

	Six selected states; October 2022
	957 social-media/chatbot respondents.
	Any dose: 56.4%.
	Demographic stratification does not remove digital recruitment bias.
	(Agha et al., 2024)

	Gwagwalada, Abuja; November 2022
	1,512 adults; household cluster sampling.
	Any-dose uptake: 46%.
	Area-council estimate with complementary qualitative evidence; not nationwide coverage.
	(Wonodi et al., 2024)

	Port Harcourt; January–March 2022
	927 antenatal attendees at three clinics.
	Vaccinated: 14.4%.
	Clinic attendance selects women already connected to care; willingness was measured separately.
	(Omunakwe et al., 2024)

	Lagos; project ending June 2022
	854 community respondents across three LGAs.
	Vaccinated: 44.1%.
	Published in 2026. All unvaccinated respondents were labelled hesitant, including some planning vaccination.
	(Ibenye-Ugbala et al., 2026)

	Lagos, Oyo and Jigawa; published 2026
	2,206 community participants and 396 HCWs at selected facilities.
	Any dose: 43.4% in community sample; 96.7% in HCWs.
	Convenience/purposive recruitment; publication year is not an observation date.
	(Sogbesan et al., 2026)


Note. These are illustrative studies, not an exhaustive evidence inventory or a pooled prevalence series. Percentages retain the source definitions. FCT = Federal Capital Territory; LGA = local government area; HCW = healthcare worker. Most receipt outcomes were self-reported.
5. Factors Associated with Vaccine Uptake
5.1 Age and Sex Are Contextual Indicators, Not Fixed Explanations
Older age was associated with higher reported uptake in some Nigerian surveys. In the national telephone analysis, adults aged at least 60 years had higher adjusted odds than those younger than 30 years. In the six-location telephone survey, adults aged 50–64 years had a higher adjusted prevalence than those younger than 25 years. These comparisons are directionally compatible, but they are not equivalent effect estimates: their age categories, populations and statistical measures differ. Neither establishes that age itself causes vaccination independently of eligibility, perceived vulnerability, healthcare contact and service availability (Bamgboye et al., 2024; Ojo et al., 2023).
Age-related differences can reflect several processes that require separate investigation. Earlier prioritisation may give older adults more opportunities, while greater perceived risk may encourage attendance. Conversely, transport difficulties, dependence on another household member or difficulty locating a vaccination site may prevent an interested older person from acting. These pathways can coexist, making a positive average age association compatible with serious unmet need among the least mobile older adults. The geriatric-centre study from Ibadan underscores the relevance of safety perceptions and practical information within this population, without representing those unable to attend the centre (Adebusoye et al., 2023; World Health Organization, 2023b).
Sex associations were less consistent. Bamgboye and colleagues reported greater uptake among women in their telephone sample, whereas Sogbesan and colleagues found higher adjusted uptake among men in a community sample heavily composed of female facility users. In the digital study by Agha and colleagues, an initial sex difference did not remain clearly independent after adjustment. These findings should not be forced into a universal claim that Nigerian women or men are inherently more hesitant. They reflect different recruitment mechanisms, occupational patterns, household roles and adjustment sets (Agha et al., 2024; Bamgboye et al., 2024; Sogbesan et al., 2026).
The appropriate interpretation is that sex can identify inequities requiring explanation, not that it supplies the explanation. Adjusting for employment, access or social approval may change a sex coefficient because these variables share information or occupy different positions in a causal pathway. Disappearance of statistical significance alone does not establish mediation. Programme design should therefore investigate the specific constraints experienced by women and men locally, while avoiding assumptions that a sex-specific communication campaign will correct barriers that actually concern service hours, income loss or mobility (Agha et al., 2024; World Health Organization, 2022).
5.2 Education, Employment and Economic Resources
Education often appears favourable in analyses of actual uptake, but the evidence does not support an uncomplicated education-to-vaccination gradient. Ojo and colleagues found greater uptake among respondents with tertiary education, while early multicountry telephone evidence identified some pockets of hesitancy among more educated or wealthier respondents. These observations need not conflict. Education may facilitate navigation of services and access to information while also enabling greater scrutiny, selective media use or delay during uncertain early rollout. Its association depends on the endpoint, population and phase being examined (Kanyanda et al., 2021; Ojo et al., 2023).
Formal employment may similarly represent exposure to workplace vaccination, administrative requirements, occupational risk or predictable service access, rather than a direct psychological effect. Government employment was associated with uptake in the facility-linked community analysis reported by Sogbesan and colleagues. Because employment and vaccination were observed together, the estimate does not isolate any particular workplace mechanism. A comparison between occupations would require information on on-site services, eligibility, mandates, paid time, previous illness and employment conditions. Otherwise, occupational categories remain proxies for several unmeasured opportunities (Sogbesan et al., 2026).
Economic barriers are particularly important when a vaccine is officially free. Transport, queuing, childcare and income forgone can still make attendance costly. Agha and colleagues found lower adjusted odds of uptake among respondents reporting cost or loss of income as obstacles. This supports asking about the full cost of obtaining vaccination rather than assuming that a zero purchase price removes financial constraints. Because the evidence is cross-sectional and digitally selected, it does not quantify how much uptake would increase following transport reimbursement or extended opening hours. Those are intervention hypotheses, not effects already demonstrated (Agha et al., 2024).
Income and education should also be distinguished from the mechanisms through which they might operate. A programme that identifies lower uptake in a disadvantaged group but responds only with information may miss the relevant constraint. Equally, providing transport without addressing an unresolved safety concern may have little effect. The analytical task is to identify the barrier at the point of attempted vaccination and determine whether it is changeable. Behavioural and service-delivery frameworks are useful precisely because they discourage substituting a demographic label for a measurable mechanism (Betsch et al., 2018; World Health Organization, 2022).
5.3 Trust, Safety Confidence and Institutional Relationships
Confidence in vaccine safety and the credibility of institutions recurs across quantitative and qualitative Nigerian evidence. The early multisite qualitative investigation by Wonodi and colleagues documented narratives in which distrust, interpretations of the pandemic and concerns about external intentions shaped vaccine discussions. The study's focus groups and interviews provided depth about the content and social meaning of those narratives. They did not establish how common each belief was among all Nigerians or the proportion of non-vaccination attributable to it (Wonodi et al., 2022).
Trust is not one interchangeable exposure. Confidence in a familiar health worker, approval of government pandemic management, belief in the competence of a vaccination team and confidence in a specific product can differ within the same person. Sato's analysis linked survey information on vaccine hesitancy with geographically matched information on trust in government. Because the two datasets were matched at contextual rather than individual level, the resulting association should not be interpreted as proof that a particular person's distrust caused that person's refusal. It is evidence about contextual correspondence that warrants individual-level testing (Sato, 2022).
Among healthcare workers in Ondo State, lower trust in government information was associated with greater endorsement of vaccine conspiracy beliefs and lower willingness. This finding is relevant because healthcare workers can be both vaccine recipients and sources of advice. Nevertheless, the design cannot determine whether mistrust preceded exposure to misinformation, whether misinformation reduced trust, or whether both reflected other experiences. Treating one as the established cause of the other would exceed the temporal information available (Oyeyemi et al., 2023).
The practical implication is not that communication is futile, but that credibility cannot be reduced to message frequency. A service that is predictable, respectful and able to answer questions gives a recommendation a different context from a campaign followed by an unavailable clinic. Qualitative evidence from Ebonyi and the Abuja mixed-methods study supports attention to interpersonal endorsement and practical experience alongside safety confidence. These sources justify integrated interventions but do not rank their components by causal effectiveness (Omale et al., 2024; Wonodi et al., 2024).
Safety concerns should be recorded as perceptions unless linked to clinically evaluated events. A report that respondents feared harm is not evidence that vaccination produced that harm. Equally, dismissing every concern as misinformation can obscure legitimate questions about expected reactions, eligibility or where to seek advice. An epidemiologically sound programme distinguishes the occurrence of a concern, its informational basis and its behavioural consequences. This distinction protects both scientific accuracy and the quality of engagement with people deciding whether to be vaccinated (Omunakwe et al., 2024; World Health Organization, 2022).
5.4 Perceived Disease Risk, Previous Experience and Knowledge
Low perceived need can reduce the urgency of vaccination even when a person has no strong objection to vaccines. Nigerian qualitative studies described a mismatch between public messages about COVID‑19 and some participants' personal experience of serious illness. Such accounts offer plausible explanations for delayed action but do not establish that the disease was absent or clinically unimportant in those communities. The serological evidence from the Federal Capital Territory and Kano demonstrates why perceived experience, notified disease and underlying exposure should not be treated as equivalent measures (Enyereibe et al., 2025; Wonodi et al., 2022).
Previous testing and healthcare contact were associated with receipt in the facility-linked study by Sogbesan and colleagues. A test may increase awareness, but the association can also arise because people with better access, occupational requirements or greater concern are more likely both to test and to vaccinate. Without dates and reasons for testing, the relationship cannot be interpreted as an effect of testing on uptake. For healthcare workers, very high baseline vaccination also leaves few unvaccinated observations, making adjusted estimates involving uncommon exposures especially unstable (Sogbesan et al., 2026).
Knowledge measures are frequently interpreted too strongly. Correct answers about transmission or prevention need not imply confidence in a newly introduced vaccine, and a questionnaire score may capture education or healthcare exposure rather than a directly actionable barrier. Vaccination itself may provide information through counselling, creating reverse causation when knowledge and uptake are measured at the same interview. Thus, an association between knowledge and vaccination does not demonstrate that an educational session would produce the corresponding change in behaviour (Brewer et al., 2017; Ibenye-Ugbala et al., 2026; Ojewale et al., 2022).
The more useful research question is what information is missing at a specific decision point. Someone uncertain about safety requires a different conversation from someone who does not know where services operate or whether a previous dose counts towards completion. Grouping these needs into a general knowledge deficit reduces programme precision. Longitudinal studies should measure baseline understanding, subsequent service opportunities and verified receipt separately. They should also examine whether changes in understanding precede behaviour rather than merely accompany it (Wonodi et al., 2024; World Health Organization, 2022).
5.5 Social Norms, Religious Context and Digital Information
Social endorsement can support vaccination through reassurance, practical guidance and visible examples of attendance. The Abuja behavioural study identified family and friends' endorsement as a relevant social-process measure, while the Makoko barrier analysis highlighted interpersonal and contextual differences between vaccinated and unvaccinated residents. These studies suggest that the social environment deserves attention, but they cannot separate influence from selection. People with similar attitudes may associate with one another, and vaccinated respondents may become more aware of vaccination within their networks (Ozoh et al., 2023; Wonodi et al., 2024).
Religious affiliation should be interpreted with particular care. Nigerian studies do not establish a uniform association that applies across communities. In the six-location telephone study, Muslim affiliation was associated with higher adjusted uptake than Christian affiliation; other reports emphasised particular religious narratives or local differences. An affiliation coefficient combines geography, service exposure, socioeconomic position, leadership and many other contextual features. It is not a test of religious doctrine and should not be presented as evidence that a faith group is intrinsically resistant (Bamgboye et al., 2024; Omale et al., 2024).
Local religious and community leaders may be useful partners when trusted by the relevant population, but their involvement should not be assumed to guarantee behaviour change. Engagement needs to identify who is listened to, who is excluded and what practical support follows the recommendation. A statement from a leader, an opportunity to ask questions and an accessible vaccination session are different intervention components. Their contributions require evaluation rather than attribution of any subsequent increase to leadership alone (Omale et al., 2024; World Health Organization, 2022).
Digital environments can circulate both useful information and misleading claims. Sadiq and colleagues' analysis of Nigerian YouTube material illuminates the types of messages and arguments present on that platform. It cannot estimate the prevalence of those beliefs among Nigerian adults or establish how viewing a video changes actual vaccination. Similarly, comments are not a probability sample of audiences, and the most visible material is not necessarily the most influential. Platform research is best used to identify topics for further enquiry and communication testing rather than to diagnose national attitudes (Sadiq et al., 2023).
5.6 Access, Service Reliability and the Opportunity to Act
Practical access is a recurring theme across evidence collected using different methods. In the digital survey, reporting that vaccination was unavailable where respondents normally obtained health services was associated with substantially lower uptake. The Abuja household study also identified knowledge of vaccination sites as a relevant practical measure. In Makoko, the comparison of vaccinated and unvaccinated residents situated behaviour within the lived constraints of a deprived urban community. Together, these studies challenge any presumption that non-vaccination can be fully explained by unfavourable beliefs (Agha et al., 2024; Ozoh et al., 2023; Wonodi et al., 2024).
Urban residence does not necessarily imply convenient access. Informal settlements may be geographically close to services while residents face uncertain eligibility information, unsuitable opening times, social exclusion or competing work demands. Conversely, rural residents may report favourable intentions but have fewer reliable opportunities. A rural disadvantage in receipt can therefore coexist with a rural advantage in willingness, as suggested by contrasts between later uptake studies and earlier intention analyses. The apparent inconsistency becomes more coherent when opportunity and motivation are separated (Bamgboye et al., 2024; Oyekale, 2022; Ozoh et al., 2023).
Availability is also a time-specific condition. A respondent who reports a nearby facility may still have encountered a closed service, an unavailable product or an instruction to return later. These possibilities require direct measurement; they should not be asserted as the explanation for every observed difference. Practical indicators should include whether vaccination was offered, whether a visit was attempted, whether an eligible dose was available and whether the person completed the visit. Such measures would identify service failures more precisely than a general question about distance (Brewer et al., 2017; World Health Organization, 2022).
The evidence supports an integrated interpretation but not a numerical allocation of responsibility among barriers. Confidence, opportunity and social support are correlated, and most Nigerian studies measure them simultaneously. The most defensible judgement is that access cannot be omitted from either research or implementation, not that it has been proven to dominate every locality. Table 3 summarises recurring associations, conflicting findings and the limits of causal interpretation across the main determinant domains (Agha et al., 2024; Omale et al., 2024; Wonodi et al., 2024).
Table 3
Associated factors, contrasting findings and limits of inference
	Domain
	Selected evidence
	Interpretation and unresolved issue
	Supporting references

	Age
	Age ≥60 versus <30 years: aOR 2.20 (95% CI 1.19–4.07) in a national phone analysis.
	Association may reflect prioritisation, perceived risk and service contact; it does not describe homebound older adults.
	(Adebusoye et al., 2023; Ojo et al., 2023)

	Education
	Tertiary education: aOR 3.03 (95% CI 1.83–5.01) versus no formal education in the same analysis.
	Early willingness studies did not show a universal educational advantage. Endpoint and phase can alter the pattern.
	(Kanyanda et al., 2021; Ojo et al., 2023)

	Sex
	Direction differed across telephone and facility-linked samples; a digital-study difference attenuated after adjustment.
	No fixed sex-based explanation is established. Recruitment and social circumstances require examination.
	(Agha et al., 2024; Bamgboye et al., 2024; Sogbesan et al., 2026)

	Rural residence
	aPR 0.81 (95% CI 0.72–0.91) versus urban residence in a six-location uptake survey.
	An uptake disadvantage can coexist with favourable willingness; service opportunity may differ.
	(Bamgboye et al., 2024; Oyekale, 2022)

	Practical access
	Cost/income loss: aOR 0.35 (95% CI 0.24–0.50); unavailable routine-site vaccination: 0.29 (0.21–0.40).
	Digital cross-sectional associations support investigating access, not a quantified effect of removing each barrier.
	(Agha et al., 2024)

	Trust and safety
	Contextual trust, confidence in safety and willingness were associated across several designs.
	Trust measures are not interchangeable. Ecological matching and reverse causation limit individual causal claims.
	(Oyeyemi et al., 2023; Sato, 2022; Wonodi et al., 2024)

	Social and religious context
	Social endorsement appeared relevant; affiliation associations varied with setting and population.
	Do not infer intrinsic resistance from affiliation or distinguish influence from social selection without stronger designs.
	(Bamgboye et al., 2024; Omale et al., 2024; Ozoh et al., 2023)

	Knowledge and experience
	Knowledge, testing or healthcare contact were associated with attitudes or receipt in some samples.
	These may precede or follow vaccination. A knowledge association does not estimate an educational intervention effect.
	(Ojewale et al., 2022; Sogbesan et al., 2026)


Note. aOR = adjusted odds ratio; aPR = adjusted prevalence ratio; CI = confidence interval. Estimates retain their original reference groups and outcome definitions; aORs and aPRs are not directly comparable. The table does not rank factors by causal importance.
6. Priority Populations and Inequalities in the Evidence
6.1 Healthcare Workers: Access, Professional Variation and Counselling
Healthcare workers occupy a distinctive position because occupational exposure, institutional vaccination offers and professional expectations may affect their own uptake. The large early deployment assessment by Nomhwange and colleagues enrolled more than 10,000 healthcare workers during March and April 2021. It is valuable for understanding responses during organised vaccine provision, but it should not be treated as a simple probability sample of every Nigerian healthcare worker. Recruitment during deployment can select people already connected to the programme and therefore more likely to encounter an offer (Nomhwange et al., 2022).
High reported uptake in a workforce does not eliminate uncertainty about confidence. Sogbesan and colleagues reported vaccination in 96.7% of 396 primary healthcare workers, compared with 43.4% of 2,206 community participants recruited through selected facilities. This contrast should not be interpreted as the causal effect of being a healthcare worker. The groups differed in recruitment, opportunities and social composition. It does, nevertheless, illustrate why service-linked exposure must be considered when interpreting occupational contrasts (Sogbesan et al., 2026).
The Ondo survey shows that professional training does not automatically prevent endorsement of misleading claims. Yet the finding should not justify treating all healthcare workers as a homogeneous communication problem. Roles, training, employment conditions and sources of information differ. A defensible workforce strategy would identify specific counselling needs and provide accessible opportunities for vaccination, while evaluating the quality of recommendations offered to patients. Self-reported willingness to recommend a vaccine is not the same outcome as a recommendation observed in practice or a patient's subsequent receipt (Nomhwange et al., 2022; Oyeyemi et al., 2023).
6.2 Pregnant Women and Reproductive-Health Services
Pregnancy-specific evidence deserves separate consideration because decisions concern both maternal and fetal well-being, and general adult messages may not answer the questions raised during antenatal care. In a survey of 927 antenatal attendees in Port Harcourt from January to March 2022, Omunakwe and colleagues reported vaccination in 14.4%. The study also measured willingness and reasons for hesitancy, which should not be merged with receipt. Its multicentre recruitment improves local breadth, but women attending the selected clinics are not representative of all pregnant women, particularly those receiving little or no antenatal care (Omunakwe et al., 2024).
Antenatal contact offers an opportunity for discussion and service linkage, not evidence that an educational intervention alone will increase vaccination. Evaluation should distinguish whether an eligible woman received a clear recommendation, whether concerns were addressed, whether vaccination was available during or near the visit and whether receipt followed. Current clinical eligibility and product guidance must govern implementation; historical acceptance surveys cannot substitute for that guidance. The relevant programme outcome is appropriate, informed vaccination among eligible women rather than an undifferentiated increase in favourable attitudes (Omunakwe et al., 2024; World Health Organization, 2023b).
Measurement also needs to avoid attributing an apparent sex difference to pregnancy without evidence. Most general-population surveys do not provide sufficient pregnancy-specific denominators, timing or reasons for delay. Women may be classified together despite very different clinical and social circumstances. Pregnancy-focused research should therefore retain gestational timing, previous vaccination, clinician advice and service availability, while recognising the risk of excluding women who are least connected to formal services. This approach would make the evidence more useful for care pathways than broad comparisons of male and female respondents (Omunakwe et al., 2024; World Health Organization, 2022).
6.3 Older Adults and People Living With Chronic Conditions
Older adults and people with relevant comorbidities are central to risk-based vaccination priorities, but their representation in Nigerian behavioural research is uneven. The geriatric-centre study in Ibadan reported hesitancy among 43.1% of 332 participants. Its definition and clinic-based recruitment should be retained when interpreting the estimate. Those attending a specialist centre have already navigated a healthcare pathway; people who are homebound, dependent on carers or disconnected from services may have different barriers. A clinic estimate cannot establish the burden among those missing from the clinic (Adebusoye et al., 2023; World Health Organization, 2023b).
Similarly, the Ibadan chronic-condition study provides evidence about attitudes among patients receiving care, not direct coverage in all people living with chronic illness. Its findings concerning confidence in government and other correlates support further investigation, but a favourable attitude score does not establish that a clinically appropriate dose was received. The practical research gap is therefore the link from risk identification through recommendation and access to documented receipt. Without that link, a programme may appear successful on attitudes while leaving clinically important gaps in vaccination (Ojewale et al., 2022).
For these populations, overall first-dose coverage is an incomplete performance measure. The more relevant questions include whether eligible high-risk people were identified, whether opportunities were missed during routine care and whether subsequent recommended vaccination occurred at the appropriate time. Such questions require denominators based on clinical risk and current eligibility, rather than only age or attendance. They also require outreach methods capable of reaching people outside existing care networks. These are design priorities inferred from the limitations of the available evidence, not proven effects of a particular Nigerian outreach model (Adebusoye et al., 2023; Ojewale et al., 2022; World Health Organization, 2023b).
6.4 Informal Settlements, Rural Communities and Underrepresented Adults
The Makoko investigation deliberately compared 45 vaccinated with 45 unvaccinated residents. Its balanced groups were chosen for barrier analysis and must not be used to infer 50% community coverage. The study is valuable because it examines a population that broad urban categories can obscure. This illustrates a wider methodological principle: targeted qualitative or comparative recruitment can reveal barriers well while being unsuitable for prevalence estimation. Excluding such work would lose important equity evidence, but misusing it as a survey would create a different error (Ozoh et al., 2023).
Rural and northern populations should likewise not be treated as uniform. The Zamfara household-head study, the Kano household survey and telephone analyses of broader regions involved different populations and stages of rollout. Their results justify locally informed investigation, not a single regional explanation. Household-head recruitment may underrepresent younger adults and women, while phone and internet recruitment can miss people with limited connectivity. Apparent geographical patterns must therefore be read together with who was able to enter each study (Ahmad et al., 2025; Enyereibe et al., 2025; Oyekale, 2022).
The reviewed evidence provides limited direct information about adults with disabilities, mobile populations, people experiencing displacement and those beyond routine service reach. Absence of detailed estimates for these groups does not establish that their uptake was low or high; it identifies an information gap. Equity-oriented surveillance should record inclusion barriers and use recruitment approaches that do not depend exclusively on digital access or clinic attendance. The purpose is to make underserved populations observable without converting their social identity into an assumed behavioural deficit (World Health Organization, 2022, 2023a).
7. Methodological Quality and Causal Interpretation
7.1 Representativeness Depends on the Sampling Process
Sample size cannot compensate for systematic exclusion. A large online survey can estimate relationships precisely within its recruited population while still misrepresenting adults without digital access. A telephone sample drawn from a household frame may be better grounded, but attrition, phone ownership and selection of a respondent within the household remain consequential. Facility samples answer questions about people who reached services. These designs should be appraised according to their intended inferential population rather than ranked only by participant count (Agha et al., 2024; Kanyanda et al., 2021; Sogbesan et al., 2026).
Probability weights can correct known differences in selection probabilities and some observed non-response patterns. They do not automatically remove bias from unmeasured differences between respondents and non-respondents. Nor do demographic quotas convert convenience recruitment into probability sampling. A national label should therefore be supported by a national frame, transparent selection and an appropriate weighting strategy. For subnational comparisons, sampling allocation and uncertainty matter as much as the presence of respondents from several geopolitical zones. Geographic breadth alone is not proof of population representativeness (Bamgboye et al., 2024; Kanyanda et al., 2021).
Another source of overconfidence is repeated analysis of related data. Oyekale, Sato and Ojo and colleagues drew on the Nigerian national longitudinal telephone-survey infrastructure, though with different questions, rounds or analytical purposes. Agreement among their reports is not equivalent to replication in wholly independent populations. Reviews should map the underlying datasets and observation periods before counting corroborating studies. The same principle applies to several publications from one intervention programme: they may address complementary questions without providing independent confirmation of the same effect (Evans et al., 2023; Evans et al., 2024; Ojo et al., 2023; Oyekale, 2022; Sato, 2023).
7.2 Measurement, Missing Data and Internal Consistency
Self-reported vaccination is often the most feasible population measure, but its interpretation depends on recall, question wording and the ability to identify dose number or product. Asking whether a person has ever received a COVID‑19 vaccine is generally more specific than asking whether they are fully vaccinated, unless the latter is carefully defined. Record verification can strengthen outcome ascertainment, although requiring a retained card may exclude valid recipients who have lost documentation. A mixed verification strategy should therefore distinguish verified receipt, credible self-report and uncertain status rather than silently recode uncertainty as non-vaccination (Bamgboye et al., 2024; World Health Organization, 2022).
Missing responses can change denominators between overall uptake, willingness among unvaccinated participants and reasons for refusal. Each percentage should retain its own denominator, especially when questions are conditional. Reasons for reluctance may be multiple-response items and should not be expected to sum to 100%. A composite hesitant category can also conceal important subgroups: people declining all vaccination, those awaiting information and those planning to attend later. Collapsing these categories may simplify regression but weakens intervention targeting (Ahmad et al., 2025; Ibenye-Ugbala et al., 2026; Omunakwe et al., 2024).
Internal discrepancies warrant proportionate treatment. The sample-size inconsistency in Ojo and colleagues' report does not justify declaring the entire evidence base unreliable. It does justify withholding unwarranted numerical precision and seeking clarification before pooling. Similar scrutiny should be applied to inconsistent outcome labels or descriptions of the fieldwork period. The appropriate response is to preserve verifiable results with a clearly bounded interpretation, rather than either ignoring the problem or treating every reporting imperfection as evidence of invalid data (Ojo et al., 2023).
7.3 Association Is Not an Intervention Effect
Most determinant studies compare vaccinated and unvaccinated people at one point in time. Consequently, exposures such as confidence, information source and knowledge may have been altered by the vaccination encounter itself. A vaccinated person may name healthcare workers as a source because counselling occurred during administration. A person who encountered no service may report lower trust after an unsuccessful attempt. These pathways make reverse causation plausible even when a regression includes several demographic covariates. Statistical adjustment cannot restore a temporal sequence that was not measured (Ojo et al., 2023; Wonodi et al., 2024).
Confounding presents a separate challenge. Education, wealth, employment, urban residence and healthcare contact may be interrelated. Including all available variables without an explicit causal question can obscure whether an estimate represents a total relationship, a direct relationship conditional on mediators, or an artefact of selection. Variables should be chosen according to the research question and plausible temporal structure, not solely because they meet a bivariate significance threshold. Sensitivity analyses can show whether conclusions depend on alternative adjustment sets, but they do not eliminate unmeasured confounding (Agha et al., 2024; Bamgboye et al., 2024).
The statistical measure also matters. An adjusted odds ratio is not an adjusted risk ratio, and when vaccination is common its numerical magnitude can appear more dramatic than the corresponding relative probability. For cross-sectional binary outcomes, appropriately specified prevalence-ratio approaches can improve interpretation. The modified Poisson approach provides a relevant methodological foundation, although analysts must still account for survey weights, clustering and the particular sampling design. Reporting adjusted absolute probabilities or percentage-point differences alongside relative estimates would make results more useful for programme decisions (Zou, 2004).
7.4 Precision, Qualitative Evidence and Strength of Inference
A large estimated association with a wide confidence interval is evidence of uncertainty, not exceptional importance. Sparse cells can occur in subgroup analyses or when almost everyone in a workforce has already been vaccinated. Multiple candidate predictors, uncommon outcomes and extensive categorisation can make estimates unstable. Reviews should examine denominators and confidence intervals rather than rank barriers by the largest reported odds ratio. The geriatric and household-head studies illustrate why striking point estimates require attention to precision and the exact outcome being modelled (Adebusoye et al., 2023; Ahmad et al., 2025).
Qualitative evidence contributes a different form of knowledge. Focus groups can reveal how safety concerns, social expectations and service experiences are interpreted, but cannot establish prevalence. Their contribution is strongest when sampling decisions, context and analysis are transparent and when divergent accounts are retained. The Ebonyi and early multisite studies broaden understanding of mechanisms, while the Abuja study permits comparison between survey patterns and qualitative accounts. Convergence improves interpretive plausibility, but it is not equivalent to experimental confirmation (Omale et al., 2024; Wonodi et al., 2022; Wonodi et al., 2024).
Taken together, the evidence supports comparatively high confidence that measurement and access must be considered alongside motivation. Confidence is lower in any fixed ordering of demographic determinants or in causal claims about trust, knowledge and social-media exposure. Intervention conclusions require a separate hierarchy because an exposure associated with vaccination may be difficult to change, may not be causal or may operate differently when deliberately manipulated. This distinction sets the basis for evaluating proposed responses rather than assuming that every significant association identifies an effective programme lever (Brewer et al., 2017; Evans et al., 2024).
8. Intervention Evidence and Implications for Implementation
8.1 Social-Media Campaigns: Encouraging Associations, Uncertain Uptake Effects
The Nigerian social-media programme studied by Evans and colleagues provides an unusually informative contrast between observational and randomised evidence. The 2023 campaign evaluation compared respondents in campaign and comparison locations and reported favourable associations with vaccination-related outcomes. Its longitudinal component is a strength relative to a single cross-section. Nevertheless, non-random allocation of campaign locations, digital recruitment, attrition and concurrent programme changes limit attribution. Differences between locations may reflect factors that were present before exposure or evolved alongside the campaign (Evans et al., 2023).
The later publication reported two randomised experiments among unvaccinated social-media users selected for a persuadable middle position. Neither experiment demonstrated a statistically clear increase in the primary uptake endpoint. In the second, the adjusted difference was 6.0 percentage points with p = .085; the first produced smaller, non-significant uptake differences. Some attitude or social-norm outcomes changed in parts of the analysis, but these were not consistently accompanied by demonstrated receipt. These results warrant neither a claim of proven success nor a claim that digital communication cannot work (Evans et al., 2024).
The contrast changes the evidential conclusion. The observational study supports feasibility and a potentially useful association; the randomised experiments offer more direct causal evidence but leave uptake effects uncertain. Their selected digital population also limits transferability to people outside social-media recruitment. Attrition and limited sample size reduce precision, while changes in attitudes remain intermediate outcomes. An intervention can be promising enough to refine without being established enough to scale on the assumption of a known vaccination effect (Evans et al., 2023; Evans et al., 2024).
Future campaign evaluations should specify a primary behavioural endpoint, follow participants long enough for accessible vaccination to occur and document whether a service offer accompanied the message. Engagement metrics, advertisement exposure and favourable comments should remain implementation measures rather than substitutes for receipt. A programme may reach many people yet fail to overcome a closed clinic or transport cost. Conversely, a modest communication component may be sufficient when an immediately accessible service is available. This interaction should be designed into evaluation rather than inferred from message exposure alone (Brewer et al., 2017; World Health Organization, 2022).
8.2 Last-Mile Delivery and the Limits of Regional Extrapolation
Direct Nigerian experimental evidence on convenient delivery was limited in the reviewed literature. A relevant comparator is the cluster-randomised trial in 150 communities in Sierra Leone, where mobile vaccination teams accompanied by community mobilisation increased uptake by approximately 26 percentage points within several days. Randomisation provides stronger evidence for the intervention package than Nigerian cross-sectional associations between access and receipt. However, the trial concerns a specific service configuration and setting; it does not supply a Nigerian effect estimate or isolate the separate contribution of mobilisation from delivery (Meriggi et al., 2024).
The proper implication is to test similarly practical approaches under Nigerian conditions. Candidate settings include remote communities, informal settlements and locations where routine service users report difficulty obtaining vaccination. Adaptation should consider staffing, reliable supply, transport, local communication and the opportunity cost of reallocating health workers. A positive effect in one country does not remove the need to assess acceptability, cost and sustainability elsewhere. Equally, uncertainty about the exact Nigerian effect is not a reason to ignore a strong experimental demonstration that access can be a major constraint (Agha et al., 2024; Meriggi et al., 2024; Ozoh et al., 2023).
An integrated delivery trial could compare usual services with scheduled community sessions, an enhanced information-and-referral package, and their combination. Such a design would help distinguish whether the main limiting factor is motivation, opportunity or both. Its outcomes should include verified uptake, completion when due, missed opportunities, total programme cost and effects on other primary-care activities. These are proposed evaluation priorities derived from the evidence, not descriptions of interventions already shown to work nationwide (Brewer et al., 2017; Meriggi et al., 2024; World Health Organization, 2022).
8.3 Integration into Primary Healthcare and Risk-Based Prioritisation
The World Health Organization's 2023 Nigerian programme account described support for integrating COVID‑19 vaccination with primary healthcare and reaching vulnerable populations. This establishes a policy and implementation direction, not an evaluated causal effect. Integration may create opportunities during antenatal, chronic-disease or other routine contacts, but its value depends on an eligible person actually being offered an available dose. Counting facilities designated to provide vaccination is therefore insufficient. Assessment should follow the patient pathway from identification through counselling and administration (World Health Organization, 2023a).
Risk-based prioritisation also changes what success means. The World Health Organization's 2023 Strategic Advisory Group of Experts on Immunization roadmap emphasised vaccination priorities in a setting of substantial population immunity and changing disease epidemiology. An epidemiological review should therefore avoid treating an old universal coverage target as a timeless proxy for protection. National averages can rise while clinically important groups remain insufficiently reached. Monitoring should distinguish initial uptake from recommended subsequent vaccination and identify gaps among those for whom prevention of severe disease remains most consequential (World Health Organization, 2023b).
Integration presents trade-offs that require observation rather than assumption. Adding vaccination to a busy clinic may reduce the need for another visit, but it may also increase waiting times or workload. Outreach can reach people outside facilities but may be difficult to sustain without predictable staffing and supply. These are reasons to evaluate implementation conditions and balancing outcomes, not arguments against integration. The strongest programme design would combine population reach with explicit measures of service reliability, patient experience and continuity of other essential care (Brewer et al., 2017; World Health Organization, 2023a).
8.4 Communication, Accountability and Proportionate Policy
Communication should connect trustworthy information with a feasible action. For an undecided person, a clear recommendation and an opportunity to discuss safety may be appropriate. For a willing person unable to attend, reliable opening hours, referral or outreach may be more relevant. For someone with a previous dose, the issue may be understanding whether another dose is recommended. This segmentation follows the behavioural and service-delivery evidence more closely than a uniform campaign directed at a presumed national deficit of knowledge (Wonodi et al., 2024; World Health Organization, 2022).
Coercive policies require a separate evidential and ethical assessment. A qualitative report that respondents mentioned workplace requirements or suggested mandates does not establish their effectiveness, fairness or acceptability across the population. Nor does an association between government employment and uptake demonstrate that compulsion caused the difference. Any evaluation should distinguish convenient workplace provision from mandatory conditions and assess unintended exclusion, trust and access to essential services. The Nigerian studies reviewed here do not justify a universal mandate recommendation derived from correlational findings alone (Omale et al., 2024; Sogbesan et al., 2026).
Accountability should include monitoring reasons for missed vaccination opportunities and responding to community feedback. A repeated failure to deliver after mobilisation can undermine the credibility of subsequent invitations, but the frequency and consequences of such failures require documentation. The priority is a testable service improvement cycle rather than attributing every unmet target to the public. Table 4 separates intervention findings from plausible but unproven implementation implications, with particular attention to the difference between Nigerian evidence and regional extrapolation (Brewer et al., 2017; World Health Organization, 2022).
Table 4
Intervention evidence and boundaries of implementation claims
	Approach
	Evidence and finding
	Defensible implication
	Supporting references

	Nigerian social-media campaign
	Non-randomised campaign evaluation found favourable vaccination-related associations.
	Supports feasibility and further testing; residual differences between campaign and comparison locations limit attribution.
	(Evans et al., 2023)

	Randomised digital messages
	Two Nigerian experiments did not establish clear uptake effects. Experiment 2: adjusted +6.0 percentage points, p = .085.
	An uncertain estimate is neither proof of success nor proof of no effect. Attitude change is not receipt.
	(Evans et al., 2024)

	Mobile vaccination plus mobilisation
	Sierra Leone cluster trial in 150 communities: approximately +26 percentage points in uptake.
	Strong causal evidence for the package in that setting; supports Nigerian adaptation trials, not automatic effect transfer.
	(Meriggi et al., 2024)

	Primary-care integration
	Nigerian institutional programme description; supporting observational evidence on service contact.
	Test actual offers, available doses, completion and effects on routine care. Policy adoption is not an effectiveness estimate.
	(Sogbesan et al., 2026; World Health Organization, 2023a)

	Trusted, tailored counselling
	Nigerian qualitative and mixed-methods evidence links confidence, endorsement and practical experience.
	Pair relevant answers with a feasible service opportunity; evaluate behaviour and equitable reach.
	(Omale et al., 2024; Wonodi et al., 2024; World Health Organization, 2022)

	Workplace requirements
	Employment associations and qualitative accounts, without a controlled Nigerian mandate evaluation in this synthesis.
	Separate convenient workplace provision from compulsion; assess unintended exclusion and trust.
	(Omale et al., 2024; Sogbesan et al., 2026)


Note. The table distinguishes observed evidence from proposed implementation implications. Percentage-point differences are absolute differences, not relative percentage increases. The Sierra Leone intervention combined delivery with mobilisation.
9. Future Directions
9.1 Establish Comparable Longitudinal Vaccination Surveillance
The immediate research priority is a repeated, probability-based adult survey linked, where feasible and consented, to vaccination records. It should retain comparable measures of any-dose receipt, product-specific completion and currently recommended subsequent doses. Fieldwork dates, eligibility rules and denominator changes should be published with each release. Oversampling of clinically important and underserved groups would allow useful subgroup estimation, while transparent weighting would preserve population interpretation. Such surveillance would resolve a central weakness of the present literature: temporal conclusions drawn from unrelated samples with different endpoints (Bamgboye et al., 2024; Enyereibe et al., 2025; World Health Organization, 2023b).
Follow-up should include people who initially express willingness but remain unvaccinated. Recording whether they received an offer, attempted attendance or encountered a failed visit would distinguish intention change from service failure. The same design could identify vaccinated people who retain concerns, a group lost when acceptance is inferred from receipt. Baseline attitudes should precede the behavioural outcome, and changes in eligibility or supply should be recorded. This would materially improve causal interpretation beyond adding further cross-sectional regressions to an already heterogeneous literature (Ibenye-Ugbala et al., 2026; Sato, 2023; World Health Organization, 2022).
9.2 Test Integrated Delivery and Communication Under Routine Conditions
Pragmatic cluster trials should compare clearly specified service packages in settings with documented gaps. Where randomisation is feasible, delivery and communication components should be separated or combined in a design capable of estimating their contributions. Where programmes are already being introduced, phased implementation with credible comparison periods may support stronger quasi-experimental evaluation than simple before-and-after reporting. Analyses should prespecify receipt as a primary endpoint and include completion, reach, equity, costs and unintended effects on routine care (Evans et al., 2024; Meriggi et al., 2024).
Digital programmes need larger and more inclusive evaluations that make uncertainty explicit. Their designs should distinguish assignment to receive messages from actual exposure and should not select only respondents who complete every follow-up without assessing attrition. Independent replication is particularly valuable when several reports originate from one programme. Evaluations should also test whether adding an immediate service opportunity changes the effect of communication. The current Nigerian experiments support refinement and further testing, not a settled estimate of population-level effectiveness (Evans et al., 2023; Evans et al., 2024).
9.3 Prioritise Clinical Risk, Equity and Measurement Validity
Targeted cohort studies should examine vaccination pathways among pregnant women, older adults, people living with chronic conditions and those outside routine care. Recruitment must extend beyond the clinics where more accessible patients are already found. Outcomes should include appropriate recommendations, missed opportunities and verified subsequent receipt, with adequate sample sizes for clinically meaningful differences. These studies would connect public-health uptake research with the protection needs that motivate prioritisation, rather than relying on favourable attitudes as the final endpoint (Adebusoye et al., 2023; Ojewale et al., 2022; Omunakwe et al., 2024; World Health Organization, 2023b).
Measurement research should compare short behavioural questions across languages and settings, assess whether scales function similarly across groups and distinguish confidence from access. Validation should not be limited to internal consistency: predictive performance for later receipt and agreement with records are also relevant. Community participation can improve wording and identify barriers omitted by externally designed instruments. It should be accompanied by transparent reporting of sampling and analysis rather than treated as evidence of representativeness by itself. Table 5 orders the research priorities by their likely contribution to decision-making (Betsch et al., 2018; Wonodi et al., 2024; World Health Organization, 2022).
Table 5
Prioritised research agenda for decision-relevant vaccination evidence
	Priority
	Design and population
	Essential outcomes or contribution
	Supporting references

	Immediate: comparable coverage
	Repeated probability-based adult surveys, with record linkage where feasible and consented.
	Time-specific initiation, product-specific completion and eligible subsequent doses; validated denominators.
	(Bamgboye et al., 2024; Enyereibe et al., 2025; World Health Organization, 2023b)

	Immediate: intention-to-receipt pathway
	Longitudinal follow-up of willing, undecided and initially vaccinated adults.
	Offers, attempted visits, failed visits, attitude change and later receipt; establishes temporal order.
	(Ibenye-Ugbala et al., 2026; Sato, 2023; World Health Organization, 2022)

	Immediate: underserved high-risk groups
	Community and outreach cohorts extending beyond antenatal, geriatric and chronic-disease clinics.
	Appropriate recommendation, missed opportunities and verified vaccination among people outside routine care.
	(Adebusoye et al., 2023; Ojewale et al., 2022; Omunakwe et al., 2024)

	Near term: integrated packages
	Pragmatic cluster trials comparing communication, convenient delivery and their combination.
	Uptake, completion, equity, costs, service reliability and balancing outcomes for routine care.
	(Brewer et al., 2017; Evans et al., 2024; Meriggi et al., 2024)

	Near term: measurement validity
	Multilingual validation with repeated measurement and vaccination-record comparison.
	Distinguishes confidence from access; tests predictive validity and comparability across groups.
	(Betsch et al., 2018; Wonodi et al., 2024; World Health Organization, 2022)

	Longer term: durable adult delivery
	Implementation cohorts across different primary-care and community settings.
	Sustained reach, repeated-dose adherence, staffing needs and continued performance after campaign funding.
	(World Health Organization, 2023a, 2023b)


Note. Priorities are proposals derived from this synthesis, not evaluated interventions or formal consensus rankings. Their sequencing reflects the need to improve measurement before attributing programme effects.
10. Conclusions
COVID‑19 vaccine uptake in Nigeria cannot be represented adequately by a single percentage assembled from studies of different populations, periods and outcomes. Early low receipt in documented communities coexisted with substantial willingness in some surveys, while later administrative reporting demonstrated considerable programme expansion. These findings are compatible once differences in opportunity, eligibility and measurement are recognised. They do not establish uniform coverage or current protection across all Nigerian adults.
The most consistent interpretation is that motivation and practical opportunity must be considered together. Safety confidence, trusted recommendations, perceived need, social endorsement and access repeatedly appeared relevant. Age, sex, education, religion and residence showed more context-dependent associations and should not be treated as fixed causal explanations. Evidence concerning high-risk and underserved populations remains limited by clinic attendance, household-head selection and digital recruitment. Much of the literature identifies correlates of behaviour rather than effects of interventions.
A credible response combines reliable vaccination services with respectful, locally appropriate communication and risk-based monitoring. Nigerian social-media experiments leave the size of uptake effects uncertain, whereas stronger regional evidence for accessible delivery supports local testing rather than unqualified extrapolation. The next advance should be better observation of the vaccination pathway and rigorous evaluation of integrated service packages. Programme success should be judged through appropriate receipt, completion, equitable reach and protection-oriented priorities, not solely through favourable attitudes or cumulative doses administered.
11. Limitations
This narrative review is intrinsically vulnerable to selection and interpretive bias despite explicit search boundaries and critical appraisal. It was not an exhaustive systematic review, and the purposive selection of influential and informative studies may have omitted relevant evidence. Searches relied on accessible scholarly records, web-indexed biomedical literature and institutional sources rather than direct access to all subscription databases. English-language eligibility and the requirement for verifiable, accessible information may have favoured more visible publications.
The underlying literature was heterogeneous in observation dates, recruitment, outcome definitions and analytical methods. Much of it relied on cross-sectional self-report, and several publications used related survey infrastructures or intervention programmes. These features limited independent replication and prevented a defensible pooled estimate. Geographical and population coverage was uneven, particularly for people outside healthcare services or digital networks. Publication date often differed substantially from fieldwork date, limiting conclusions about contemporary uptake.
Administrative reports and survey estimates were not independently reconciled against a complete national person-level register. Narrative confidence assessments were not formal certainty grades, and no new causal estimates were calculated. Intervention evidence from Sierra Leone was included for contextual relevance but cannot determine effectiveness in Nigeria. Finally, evidence available through 22 July 2026 may not capture subsequent programme changes, revised recommendations or newly published studies. These constraints bound the conclusions to the verified evidence and the specific populations and periods it describes.
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