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Background: One of the biggest breakthroughs of contemporary medicine

is measles vaccination. It is essential for the total elimination of measles.

Understanding the magnitude and determinants of e�ective second-dose

measles vaccination coverage is a critical task. Accordingly, we set out to check

the best available evidence of the pooled second-dose measles vaccination

coverage among under-five children in East Africa.

Method: We searched electronic databases such as PubMed, Google Scholar,

Cochrane, and others. Two reviewers separately carried out the search of the

Joanna Briggs Institute, selection of studies, critical appraisal, and data extraction.

A third party was involved in resolving the disagreement among the reviewers.

Seven studies included in this study, four from Ethiopia, two from Kenya, and

one from Tanzania were cross-sectional and published in English language,

with publication dates before 29 November 2023. Articles lacking full-text, the

intended outcome, and that are not qualitative studies were excluded from

the analysis. The Microsoft Excel checklist was used to extract the data and

then exported to STATA 11. In addition, I2, Funnel plots, and Egger’s test were

employed to measure heterogeneity and detect publication bias, respectively. A

random e�ect model was used.

Result: The meta-analysis includes a total sample size of 4,962 children from

seven articles. The pooled prevalence of second-dose measles vaccination

among under-five children in East Africa was found to be 32.22% [95% CI; (18.82,

45.63)], and the significant factors were as follows: birth order (1.72; OR= 95%CI:

1.32, 2.23), information about measles-containing second-dose vaccine (MCV

2) (7.39; OR = 95% CI: 5.21, 10.50), mother’s marital status (1.47; OR = 95%

CI: 1.05, 2.07), complete immunization for other vaccines (2.17; OR = 95% CI:

1.49, 3.17), and distance of vaccination site (3.31; OR = 95% CI: 2.42, 4.53).
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Conclusion: The current study found that pooled prevalence of second-dose

measles vaccination coverage among under-five children was still very low. It

was also observed that birth order, distance of the vaccination site, complete

immunization for other vaccines, mother’s marital status, and information about

MCV were factors associated with second-dose measles vaccination. These

factors imply that there is a need for countries and their partners to act urgently

to secure political commitment, expand primary health service and health

education, and increase vaccination coverage.

KEYWORDS

children, coverage, East Africa, immunization measles, second dose, vaccination

Introduction

Measles is a highly contagious virus that can result in serious

illness, lifelong problems, and fatalities (1). The first dose of the

measles-containing vaccine should be given to infants as early as

9 months of age in nations where the disease is still spreading,

and the second dose should be given as late as 15–18 months

(2). The World Health Organization (WHO) recommends that

two doses of the measles-containing vaccine (MCV) be included

in all national immunization regimens. An estimated 169 million

children worldwide are believed to have missed out on receiving

the first dose of the measles vaccine between 2010 and 2017 and

an additional 19.2 million in 2018 (3, 4). Furthermore, measles led

to a loss of 140,000 lives worldwide in 2018, according to estimates

from the United States Centers for Disease Control and Prevention

and WHO (4). Countries in all the six WHO regions have

adopted measles elimination goals (5). The elimination of measles

is confirmed by the absence of endemic measles transmission in

a region or other defined geographical area for a minimum of

1 year within the framework of an efficient surveillance system.

Between 2000 and 2015, there was a 70% decline in the global

number of recorded cases of measles, from 853,479 to 254,928,

and a 75% fall in the incidence of measles cases per million

people, from 146 to 36. These patterns show progress toward both

regional and global measles elimination targets as well asmilestones

for measles control (3, 6). Moreover, WHO, UNICEF, and other

partners created the Global Measles and Rubella Strategic Plan

2012–2020 (7). This strategy plan’s primary goal was to provide

the measles-containing second-dose vaccine (MCV2) to every child

(8). However, none of the 2020 milestones or elimination goals

(less than one case per 100,000 population per year) were met

(9). Some nations still experience repeated outbreaks of measles

despite the UNICEF andWHO’s comprehensive measles reduction

strategy, as well as the cooperation of international organizations

for reducing mortality due to measles (3). The vaccination of

at least 95% of the population with two doses of the measles

vaccine effectively prevents the incidence and transmission of the

Abbreviations: ANC, antenatal care; MCV, measles-containing vaccine;

MeSH, Medical Subject Headings; JBI, Joanna Briggs Institute; PRISMA,

Preferred Reporting Items for Systematic Review and Meta-Analysis

statement; UNICEF, United Nations Children’s Fund; WHA, World Health

Assembly; WHO, World Health Organization.

disease within that community, ensuring herd immunity and the

protection of all individuals, including those who are not vaccinated

(10). MCV2 coverage in the WHO European Region was just

90% (11). Although MCV2 has recently been introduced in Africa,

most nations still have minimal coverage. Of the 26 nations that

implemented MCV2, only eight achieved a coverage rate of above

80% in 2015 (5). In seven nations, the coverage ranged from 60

to 80%, while in eight countries, it was <60% (5). Nonetheless, a

great number of people die due to the highly contagious measles

every year (12). An estimated 207,500 measles deaths were reported

worldwide in 2019, with 147,900 (more than 70%) of those deaths

occurring in African nations (12). Over the past 10 years, there

has been a decrease in the death rate due to measles in Africa

(13); however, the disease remains an issue in the region (14, 15).

Although some studies have reported the determinants of second-

dose measles vaccination coverage in East Africa, none of them

have systematically reviewed the second-dose measles vaccination

coverage, which varies and is not uniform throughout the nation.

Public health stakeholders must choose the optimal vaccination

schedules based on their nation’s epidemiology, the features of its

health system, and the best available data regarding the second-

dose measles vaccination coverage at measles elimination in order

to control the disease. The reported determinants include antenatal

care (ANC), mother’s education, place of delivery, birth order,

receiving pentavalent 3, age of the child, information about MCV2,

distance of the vaccination site, knowledge about immunization,

attitude, maternal age, complete immunization, postnatal check,

waiting time, residence near the health facilities, family size,

household wealth status, maternal occupation, andmother’smarital

status (16–18). Thus, the current study aims at identifying relevant

studies and summarizing major determinants of second-dose

measles vaccination coverage in East Africa. The results of this

review will add to existing knowledge about the problem and

guide policymakers to improve second-dose measles vaccination

coverage in East Africa.

Method and materials

Searching strategy and data source

All published studies conducted in East Africa reporting

the second-dose measles vaccination coverage from September

2016 to 2022 were included. Only cross-sectional, human,
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and English language research were included in the search

parameters. The Preferred Reporting Items for Systematic Review

and Meta-Analysis statement (PRISMA) guidelines were followed

in reporting the review’s findings (19). To get the relevant

articles, PubMed, Cochrane, Google Scholar, and other electronic

databases were accessed. Furthermore, articles were searched

by looking through the reference lists of previously recognized

articles as well as the gray literature that was available in the

repository of the local university. The article search was conducted

independently and systematically by the authors. Furthermore,

a manual cross-referencing search of the gray literature was

conducted to locate additional noteworthy articles. The core search

terms and phrases were “Child,” “Children,” “Coverage,” “Second

Dose Measles,” “Vaccination,” “magnitude of Second Dose Measles

coverage,” “associated factors,” “Immunization Coverage,” and “East

Africa.” We used various Boolean operators to construct search

algorithms for the Medical Subject Headings (MeSH terms) below.

Particularly, to fit advanced PubMed database, the following

search strategy was applied: (((((((((Epidemiologic) OR (Child))

OR (Children)) AND (Coverage, Second Dose Measles)) OR

(Second Dose Measles coverage)) OR (Coverage, Vaccination))

OR (Vaccination coverage)) OR (Immunization Coverage)) OR

(Coverage, Immunization)) AND (East Africa).

Inclusion and exclusion criteria

Those studies included in this systematic review and meta-

analysis were the studies with the prevalence and/or at least one

associated factor of second-dose measles vaccination coverage,

studies conducted in East Africa, studies published in English

language, and studies published before 29 November 2023.

Unpublished studies, book reviews, and case reports, publications

with only an abstract, studies that did not identify the intended

outcome, qualitative studies, and studies conducted outside East

Africa were excluded.

Types of exposure

To evaluate the effects on second-dose measles vaccine

coverage, factors influencing such coverage were taken into account

as exposure variables in this systematic review and meta-analysis.

Outcome of interest

The second-dose measles vaccination coverage was calculated

by dividing the number of children who received a second dose of

the measles vaccination by the total number of children involved

in the research and then multiplying the result by 100. Mothers’

verbal reports and/or immunization cards were used in studies

that were included in this systematic review and meta-analysis

to ascertain whether or not a child received the vaccine. The

identified predictors were antenatal care (ANC) (<4, and ≥4),

mother’s education (formal education and non-formal education),

place of delivery (health facility vs. home), birth order (first vs. two

and above), received pentavalent 3 (yes vs. no), information about

MCV2 (yes vs. no), distance to the vaccination site (≤ min and

>30min), knowledge about immunization (yes vs. no), attitude

(good vs. poor), complete immunization (yes vs. no), postnatal

check (yes vs. no), waiting time (<1 and ≥1 h), residence (urban

vs. rural), family size (≤5 and >5), household wealth status (rich

vs. poor), maternal occupation (employed vs. unemployed), and

marital status (married vs. unmarried).

Study selection

The authors TGA and ATG conducted an initial search across

several databases in order to eliminate duplicate studies. The

retrieved studies were exported to the reference manager program,

Endnote version 9. The titles and abstracts of the research were

checked and evaluated by the same two authors (TGA and ATG),

who then independently evaluated the full texts. Disagreements

were resolved by consensus.

Methods of data extraction and quality
assessment

All studies that were accepted based on the full-text screening

were retained for data extraction.

A data extraction form was developed, which the authors TGA

and BT then used for extracting data from each of the included

studies. To retrieve the data, a standardized data extraction

form for Microsoft Excel was used. Significant information was

acquired from the included studies, including the first author’s

name, the year of publication, the study location, the nations

under investigation, the study design, associated variables, sample

size, the number of outcomes, the prevalence (magnitude), the

risk estimate (odds ratio), and 95% confidence interval (CI). A

quality appraisal checklist from the Joanna Briggs Institute (JBI)

was used to assess the quality of the included studies. Cross-

sectional studies were evaluated using the following eight criteria:

inclusion criteria, study subject and setting description, valid and

reliable exposure measurement, objective and standard criteria

applied, confounder identification, confounder handling strategies,

outcome measurement, and appropriate statistical analysis. When

a study achieved a quality assessment indicator score of 75–100%, it

was considered high quality, a score of 50–74% indicated moderate

quality, and a score of 0–49% represented low quality. These

indicators resulted in six studies rated as high quality and one as

moderate quality (Table 1).

Data processing and analysis

Pooled analysis was conducted using weighted inverse variance

random-effects model (20). For the meta-analysis, STATA version

11 statistical software was employed. The funnel plot and Egger’s

regression test were used to more objectively assess publication

bias (21). The studies’ heterogeneity was measured using the

I-squared statistic; An I-squared statistic of 25, 50, and 75%,

respectively, indicated low, moderate, and high heterogeneity (22,

23). Sensitivity analysis was used to see how one study affected
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TABLE 1 Characteristics and quality status of the studies included to assess the pooled magnitude of second-dose measles vaccination coverage in East

Africa.

ID First author Year of
publication

Country Study
design

Study
population

Sample
size

Number of
outcome

Prevalence Quality
status

1 Joseph Obiero Ogutu,

et al.

2020 Kenya Cross-

sectional

Children aged

19–59 months

417 213 51.08 Low risk

2 Atalay Goshu

Muluneh, et al.

2019 Ethiopia Cross-

sectional

Children aged

<36 months

965 120 12.44 Low risk

3 Aynalem Demewoz,

et al.

2020 Ethiopia Cross-

sectional

Children aged

24–35 months

837 403 48.15 Low risk

4 Fredrick Mike

Makokha, et al.

2016 Kenya Cross-

sectional

Children aged

24–35 months

571 102 17.86 Low risk

5 Richard Magodi 2017 Tanzania Cross-

sectional

Children aged

<5 years

1,000 442 44.20 Low risk

6 Addisu Waleligne

Tadesse, et al.

2022 Ethiopia Cross-

sectional

Under-five

children

372 158 42.47 Low risk

7 Achamyeleh Birhanu

Teshale, et al.

2019 Ethiopia Cross-

sectional

Children aged

24–35 months

800 79 9.88 Low risk

the estimate as a whole. To determine the relationship between

determinant factors and outcome variables in the included articles,

the odds ratio was employed.

Results

Searching results

The search strategy retrieved 15 articles from Cochrane library,

19 from Pub Med, and 6,360 from Google Scholar. After retrieval,

3,011 articles were removed as they were duplicates, 3,239 due

to outcomes mixed with other non-relevant indicators, and 126

due to study area. A total of 18 articles were selected for full-

text review. Out of them, 11 articles that failed to provide the

outcome of interest were removed from the analysis following

full-text reviews. Finally, this systematic review and meta-analysis

comprised seven articles to determine the coverage of second-dose

measles vaccination and associated factors in East Africa (Figure 1).

Characteristics of the included studies

Four studies were found in Ethiopia (17, 18, 24, 25), two in

Kenya (16, 26), and one in Tanzania (27). All the seven studies

employed a cross-sectional study design. Regarding the year of

publication, four studies were published before 2020 and three

studies were published between 2020 and 2022 (Table 1).

Magnitude of second-dose measles
vaccination coverage in East Africa

The pooled prevalence of second-dose measles vaccine

coverage in East Africa was estimated by a meta-analysis

encompassing seven studies with a total of 4,962 participants.

Consequently, the overall pooled prevalence of second-dose

measles vaccination coverage in East Africa was 32.22% [95% CI;

(18.82, 45.63); I2 = 99.3% (Figure 2)].

Subgroup analysis

Based a country-based subgroup analysis, Tanzania had the

highest prevalence of second-dose measles vaccination coverage of

44.20% (95% CI: 41.12, 47.28), followed by Kenya at 34.42% (95%

CI: 1.86, 66.97) (Figure 3).

Publication bias

The Egger’s regression test and a funnel plot were used to

assess publication bias. Subjectively, a funnel plot with an uneven

distribution (Figure 4) suggests the existence of publishing bias. In

addition, the objective p-value of 0.019 from the Egger’s regression

test indicated the existence of publication bias.

Sensitivity analysis

To determine the weight of each study on the aggregated effect

size of magnitude of second-dose measles vaccine coverage, we

performed a sensitivity analysis. The Der Simonian-Laird random-

effects model sensitivity analysis revealed that no single study

had an impact on the overall magnitude of second-dose measles

vaccination coverage in East Africa (Figure 5).

The association between birth order and
second-dose measles vaccination coverage

Among the included seven studies, four studies reported

the association between birth order and second-dose measles

vaccination coverage. The pooled odds ratio from these studies was
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FIGURE 1

A PRISMA flow diagram of articles screening and process of selection.

1.72 (95% CI: 1.32, 2.23), which revealed that under-five children

with birth orders larger than one were 1.72 times more likely

than their counterparts to receive the second dose of the measles

vaccination (Figure 6).

The association between information about
MCV2 and second-dose measles
vaccination coverage

Three of the seven included studies revealed an association

between coverage of the second dose of the measles vaccination

and information of MCV2. The pooled odds ratio was 7.39

(95% CI: 5.21, 10.50), indicating that mothers who were

aware of the second dose of the measles vaccine were 7.39

times more likely to vaccinate their children than those

who were unaware of the second-dose measles vaccination

(Figure 7).

The association between marital status and
second-dose measles vaccination coverage

Four of the seven included studies revealed an association

between the coverage of second-dose measles vaccination and

mother’s marital status. The pooled odds ratio was 1.47 (95%

CI: 1.05, 2.07), indicating that children from married women are

1.47 times more likely to receive the second dose of the measles

vaccination than children from unmarried women (Figure 8).

The association between complete
immunization for other vaccines and
second-dose measles vaccination coverage

Two of the seven included studies revealed an association

between the coverage of second-dose measles vaccination and

complete immunization for other vaccines. The pooled odds ratio
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FIGURE 2

Forest plot of the pooled prevalence of second-dose measles vaccination coverage in East Africa, 2023.

was 2.17 (95% CI: 1.49, 3.17), indicating that children who had

received all other recommended vaccinations were 2.17 times more

likely to receive the second dose of the measles vaccine than

children who had not received all other recommended vaccinations

(Figure 9).

The association between distance of
vaccination site and second-dose measles
vaccination coverage

Of the seven studies that were considered, two of them showed

an association between the coverage of the second dose of the

measles vaccination and the distance from the immunization site.

The pooled odds ratio was 3.31 (95% CI: 2.42, 4.53), showing that

mothers who live closest to the immunization site are 3.31 times

more likely to bring their child for the second dose of the measles

vaccination than mothers who have to travel a long distance to

receive the vaccination (Figure 10).

Discussion

To the best of our knowledge, the current meta-analysis

is the first of its kind for exploring the second-dose measles

vaccination coverage among under-five children in East Africa.

Despite employing different strategies and approaches, countries

are still having difficulty reaching their vaccine coverage targets,

particularly for the second dose of the measles vaccination. This

systematic review and meta-analysis study assessed the pooled

prevalence of second-dose measles vaccine coverage among under-

five children in East Africa. Additionally, birth order, distance of

vaccination site, complete immunization for other vaccines, marital

status, and information about MCV2 were found to be significantly

associated with second-dose measles vaccination coverage in East

Africa. Among the limitations of this study is the fact that we only

examined cross-sectional research, which can potentially introduce

bias into the analysis.

The overall pooled prevalence of second-dose measles

vaccination coverage in East Africa was 32.22% [95% CI; (18.82,

45.63)]. The pooled prevalence of this study is consistent within

the Africa WHO region 2018 report (25%) (3). However, it is

lower than different regions of the WHO in its 2019 report such as

Eastern Mediterranean (82.4%), European (91.6%), and Western

Pacific (80.7%) (28). Similarly it is lower than the United States

(91.5%) (29), South-East Asia Region (80%) (30), and measles

vaccination coverage trend in Myanmar from 2014 to 2018; the

MCV2 coverage in 2018 was 87% (31). A difference in the vaccine’s

introduction period and the respondents’ sociocultural traits, such

as difficulty accessing immunization services, lack of comparably
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FIGURE 3

Forest plot of the subgroup prevalence of second-dose measles vaccination coverage in East Africa, 2023.

better infrastructure, low socioeconomic position, low literacy rate,

and lack of information availability, could be the cause of the low

coverage of the second dose of the measles vaccination (32). The

other explanation might be that women make different decisions

and have poor attitudes and perceptions about vaccinations,

which negatively affect the rate of vaccination coverage (33). In

order to meet the regional and global targets for the eradication

of measles, it will be critical to retain political commitment and

assure significant, ongoing investments in addition to increasing

the second dose of the measles-containing vaccine.

This study found between-country differences in the second-

dose measles vaccination coverage among under-five children in

East Africa. The lowest prevalence was observed from Ethiopia

(28.15%; 95% CI: 10.63, 45.66) while the highest was in Tanzania

(44.20%; 95% CI: 41.12, 47.28). It is very lower than the World

Health Assembly (WHA) target to increase routine coverage

with the second dose of a measles-containing vaccine, and it

is far below (>95%) the second dose of measles coverage than

the WHO-recommended coverage for global measles elimination

(13). Additionally, there are issues that require extra attention,

especially in East Africa where routine vaccinations are taken

into account while developing programs. Specific strategies and

approaches are required to guarantee access to and appropriate

use of immunization services, particularly for the second dose of

measles vaccination.

This study found birth order to be a significant determinant

of second-dose measles vaccination coverage among under-five

children. In this regard, we found that, compared to the first

birth order child, children with a higher birth order had a higher

likelihood of receiving MCV2. However, it is inconsistent with the
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FIGURE 4

Funnel plot for publication bias, Log prop, or log of proportion (LNP) represented in the x-axis and standard error of log proportion in the y-axis.

FIGURE 5

Sensitivity analysis of the included studies.

finding of a study conducted in China on second-dose measles

vaccination (34). Additionally, it contradicts the findings of the

study done in East Africa on other types of vaccinations (35),

which might be the case because mothers with higher birth orders

have firsthand experience of the advantages of immunizations from

previous pregnancies and deliveries. Furthermore, compared to

their peers, children who had all of the other basic immunizations

had a higher chance of receiving MCV2. This finding is due to

the possibility that mothers had additional services and health

information during their children’s earlier vaccinations.

This study also found that mothers who live closest to the

immunization site are 3.31 times more likely to bring their child
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FIGURE 6

The pooled e�ect of birth order on second-dose measles vaccination coverage in East Africa.

FIGURE 7

The pooled e�ect of information about MCV2 on second-dose measles vaccination coverage in East Africa.
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FIGURE 8

The pooled e�ect of marital status on second-dose measles vaccination coverage in East Africa.

FIGURE 9

The pooled e�ect of complete immunization for other vaccines on second-dose measles vaccination coverage in East Africa.

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1359572
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Alemu et al. 10.3389/fpubh.2024.1359572

FIGURE 10

The pooled e�ect of distance of vaccination site on second-dose measles vaccination coverage in East Africa.

for the second dose of the measles vaccination than mothers

who have to travel long distance to receive the vaccination. This

finding was consistent with the finding of the study conducted in

Shenzhen in East China (36). However, it contradicts the findings

of a study conducted in the province of Aceh Jaya, Indonesia (37).

The possible reason might be due to mothers who travel very far to

bring their children to the vaccination site, their present schedule

commitment, andworkload from home duties. In addition, it might

be due to the fact that majority of people would not travel more

than 5m for basic curative and preventive care. An important factor

influencing the usage of healthcare services was distance (38).

Additionally, it was found that, among under-five children,

receiving the second dose of the measles vaccination was

significantly influenced by them receiving all other recommended

vaccinations. In this regard, children who received all other

recommended vaccinations were 2.17 times more likely to receive

for the second dose of the measles vaccination than children

who had not received all other recommended vaccinations. This

finding is due to the possibility that mothers had additional services

and health information during their children’s earlier vaccinations

(39). Moreover, mothers may know the routine schedule and the

appropriate age for the second-dose vaccination of measles.

The present study also found a significant association between

marital status and second-dose measles vaccination coverage.

Mothers who are married were 1.47 times more likely to take

their child for the second-dose measles vaccination than mothers

who are unmarried. Partner involvement has been shown to

improve health-seeking behavior and seeking health services (40).

One explanation might be that married women receive unfettered

emotional and financial support; their spouse might even remind

them to get the child vaccinated. Thus, unmarried women can

have a disproportionately greater psychological influence, which

can affect vaccination uptake.

Moreover, this systematic review and meta-analysis observed

that mothers who were aware of the second dose of the measles

vaccine were 7.39 times more likely to vaccinate their child than

those who were unaware of the second-dose measles vaccination.

This finding is consistent with studies from Nepal and India that

showed that lack of knowledge of the immunization schedule was

the cause of incomplete or partial vaccination (41, 42). This lack

of knowledge could be because women who were aware of the

vaccination schedule were probably also aware of the benefits of

vaccination and the minimum age at which immunizations must

be completed. Mothers’ intention to vaccinate their children may

also be influenced by their increased knowledge of the second dose

of the measles vaccine.

Strengths and limitations

The strengths of this review included a rigorous, standardized

methodological approach, broad inclusion criteria, and the
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involvement of multidisciplinary expertise. Despite prudently

extensive search and planned reviews, more than two reviewers

minimized all possible risk of bias. The current study is not

without limitations. Some of the limitations comprise the fact

that we have reviewed only cross-sectional studies that are prone

to confounding the number of studies that were not equally

distributed among countries. Regarding the intended result, bias

may exist, particularly for women without immunization records,

and the number of studies included in the current study was very

few and may affect the overall result.

Conclusion

The current study found that the pooled prevalence of

second-dose measles vaccine coverage among under-five children

was much lower than WHO’s target for second-dose measles

vaccination coverage and far lower than the prevalence of second-

dose measles vaccination coverage across the world. These findings

also showed that second-dose measles vaccination among under-

five children is affected by birth order, distance of vaccination

site, complete immunization for other vaccines, marital status, and

information about MCV 2. These factors imply that there is a need

for countries and their partners to act urgently to secure political

commitment, expand primary health service and health education,

and increase vaccination coverage to improve second-dose measles

vaccination coverage among under-five children.

Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.

Author contributions

TA: Conceptualization, Data curation, Formal analysis,

Methodology, Software, Validation, Writing – original draft,

Writing – review & editing. TT: Formal analysis, Methodology,

Software, Writing – review & editing. BW: Conceptualization,

Data curation, Formal analysis, Methodology, Writing – review &

editing. EM: Conceptualization, Data curation, Formal analysis,

Writing – review & editing. MA: Conceptualization, Formal

analysis, Methodology, Writing – review & editing. AZ: Data

curation, Formal analysis, Software, Writing – review & editing.

MW: Formal analysis, Software, Writing – review & editing. AK:

Conceptualization, Methodology, Validation, Writing – review &

editing. BT: Conceptualization, Methodology, Software, Writing

– review & editing. AG: Conceptualization, Formal analysis,

Methodology, Validation, Writing – original draft, Writing –

review & editing.

Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.

Acknowledgments

We would like to acknowledge the authors who conducted and

published the original studies.

Conflict of interest

The authors declare that the research was conducted

in the absence of any commercial or financial relationships

that could be construed as a potential conflict

of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

1. Rota PA, Moss WJ, Takeda M, de Swart RL, Thompson KM, Goodson JL. Measles
(primer). Nat Rev Dis Prim. (2016) 2:16049. doi: 10.1038/nrdp.2016.49

2. World Health Organization. Measles vaccines: WHO position paper–April 2017–
Note de synthèse de l’OMS sur les vaccins contre la rougeole–avril 2017. Wkly
Epidemiol. Rec. (2017) 92:205–27.

3. Dabbagh A, Laws RL, Steulet C, Dumolard L, Mulders MN, Kretsinger K, et al.
Progress toward regional measles elimination—worldwide, 2000–2017. Morb Mortal
Wkly Rep. (2018) 67:1323. doi: 10.15585/mmwr.mm6747a6

4. WHO.Measles Vaccines: WHO Position Paper. (2018). Available online at: https://
www.who.int/ (accessed October 5, 2023).

5. Masresha BG, Luce R, Okeibunor J, Shibeshi ME, Kamadjeu R, Fall AJ.
Introduction of the second dose of measles containing vaccine in the childhood
vaccination programs within the WHO Africa Region–lessons learnt. J Immunol Sci.
(2018) 3:113–21. doi: 10.29245/2578-3009/2018/si.1117

6. Dabbagh A, Patel MK, Dumolard L, Gacic-Dobo M, Strebel PM, Mulders MN,
et al. Progress towards regional measles elimination worldwide, 2000-2016/Progres
accomplis dans le monde en vue de l’elimination regionale de la rougeole, 2000-2016.
Morb Mortal Wkly Rep. (2017) 92:1148–53. doi: 10.15585/mmwr.mm6642a6

7. Orenstein WA, Cairns L, Hinman A, Nkowane B, Olivé J-M,
Reingold AL. Measles and Rubella Global Strategic Plan 2012–2020
midterm review report: Background and summary. Vaccine. (2018)
36:A35–42. doi: 10.1016/j.vaccine.2017.10.065

8. Orenstein WA, Hinman A, Nkowane B, Olive J, Reingold A. Measles and
rubella global strategic plan 2012–2020 midterm review. Vaccine. (2018) 36:A1–
A34. doi: 10.1016/j.vaccine.2017.09.026

9. Dixon MG, Ferrari M, Antoni S, Li X, Portnoy A, Lambert B,
et al. Progress toward regional measles elimination—worldwide, 2000–
2020. Morb Mortal Wkly Rep. (2021) 70:1563. doi: 10.15585/mmwr.mm
7045a1

Frontiers in PublicHealth 12 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1359572
https://doi.org/10.1038/nrdp.2016.49
https://doi.org/10.15585/mmwr.mm6747a6
https://www.who.int/
https://www.who.int/
https://doi.org/10.29245/2578-3009/2018/si.1117
https://doi.org/10.15585/mmwr.mm6642a6
https://doi.org/10.1016/j.vaccine.2017.10.065
https://doi.org/10.1016/j.vaccine.2017.09.026
https://doi.org/10.15585/mmwr.mm7045a1
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Alemu et al. 10.3389/fpubh.2024.1359572

10. World Health Organization. European Vaccine Action Plan 2015–2020: Midterm
Report. Copenhagen (2018).

11. Sheikh S, Biundo E, Courcier S, Damm O, Launay O, Maes E, et al.
A report on the status of vaccination in Europe. Vaccine. (2018) 36:4979–
92. doi: 10.1016/j.vaccine.2018.06.044

12. Patel MK, Goodson JL, Alexander Jr JP, Kretsinger K, Sodha SV, Steulet C, et al.
Progress toward regional measles elimination—worldwide, 2000–2019. Morb Mortal
Wkly Rep. (2020) 69:1700. doi: 10.15585/mmwr.mm6945a6

13. Minta AA, Ferrari M, Antoni S, Portnoy A, Sbarra A, Lambert B, et al. Progress
toward regional measles elimination—worldwide, 2000–2021.Morb Mortal Wkly Rep.
(2022) 71:1489. doi: 10.15585/mmwr.mm7147a1

14. Patel MK, Antoni S, Nedelec Y, Sodha S, Menning L, Ogbuanu IU, et al. The
changing global epidemiology of measles, 2013–2018. J Infect Dis. (2020) 222:1117–
28. doi: 10.1093/infdis/jiaa044

15. Kornbluh R, Davis R. Global trends in measles publications. Pan Afr Med J.
(2020) 35(Suppl. 1):1–15. doi: 10.11604/pamj.supp.2020.35.1.18508

16. Ogutu JO, Francis GM, Kamau DM, Owiny MO, Oyugi EO, Ettyang GK,
et al. Factors associated with low coverage of the second dose of Measles containing
vaccine among children aged 19–59 Months, Alego-Usonga Sub-County, Kenya, 2020.
J Intervent Epidemiol Public Health. (2023) 6. doi: 10.37432/jieph.2023.6.1.73

17. Muluneh AG,MeridMW, Tigabu B, FeredeMG, Kassa GM, Animut Y. Less than
one-fifth of Ethiopian children were vaccinated for measles second dose; evidence from
the Ethiopian mini demographic and health survey 2019. Vaccine X. (2022) 12:100217.
doi: 10.1016/j.jvacx.2022.100217

18. Tadesse AW, Sahlu D, Benayew M. Second-dose measles vaccination
and associated factors among under-five children in urban areas of
North Shoa Zone, Central Ethiopia, 2022. Front Public Health. (2022)
10:1029740. doi: 10.3389/fpubh.2022.1029740

19. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al.
The PRISMA 2020 statement: an updated guideline for reporting systematic reviews.
BMJ. (2021) 88:105906. doi: 10.1016/j.ijsu.2021.105906

20. Marín-Martínez F, Sánchez-Meca JJE, Measurement P. Weighting by inverse
variance or by sample size in random-effects meta-analysis. Educ Psychol Meas. (2010)
70:56–73. doi: 10.1177/0013164409344534

21. Song F, Khan KS, Dinnes J, Sutton A. Asymmetric funnel plots and publication
bias in meta-analyses of diagnostic accuracy. Int J Epidemiol. (2002) 31:88–
95. doi: 10.1093/ije/31.1.88

22. Ioannidis JP. Interpretation of tests of heterogeneity and bias in meta-analysis. J
Eval Clin Pract. (2008) 14:951–7. doi: 10.1111/j.1365-2753.2008.00986.x

23. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat
Med. (2002) 21:1539–58. doi: 10.1002/sim.1186

24. Demewoz A, Wubie M, Mengie MG, Kassegn EM, Jara D, Aschale
A, et al. Second dose measles vaccination utilization and associated
factors in Jabitehnan District, Northwest Ethiopia. Dose Response. (2023)
21:15593258231164042. doi: 10.1177/15593258231164042

25. Teshale AB, Amare T. Exploring spatial variations and the individual
and contextual factors of uptake of measles-containing second dose vaccine
among children aged 24 to 35 months in Ethiopia. PLoS ONE. (2023)
18:e0280083. doi: 10.1371/journal.pone.0280083

26. Makokha F, Wanjala P, Githuku J, Kutima H. Uptake of second dose of measles-
containing vaccine among children in Kakamega County, Kenya. Int Houselold Surv
Netw. (2015) 5:1–4.

27. Magodi R, Mmbaga EJ, Massaga J, Lyimo D, Abade A. Factors associated
with non-uptake of measles-rubella vaccine second dose among children under

five years in Mtwara district council, Tanzania, 2017. Pan Afr Med J. (2019)
33. doi: 10.11604/pamj.2019.33.67.17055

28. Plans-Rubió P. Vaccination coverage for routine vaccines and herd immunity
levels against measles and pertussis in the world in 2019. Vaccines. (2021)
9:256. doi: 10.3390/vaccines9030256

29. Hill HA, Elam-Evans LD, Yankey D, Singleton JA, Kang YJM, Report MW.
Vaccination coverage among children aged 19–35 months—United States, 2017.Morb
Mortal Wkly Rep. (2018) 67:1123. doi: 10.15585/mmwr.mm6740a4

30. Khanal S, Kassem AM, Bahl S, Jayantha L, Sangal L, Sharfuzzaman M, et al.
Progress toward measles elimination—South-East Asia Region, 2003–2020. Morb
Mortal Wkly Rep. (2022) 71:1042. doi: 10.15585/mmwr.mm7133a2

31. Thar AMC, Wai KT, Harries AD, Show KL, Mon LL, Lin H, et al. Reported
measles cases, measles-related deaths and measles vaccination coverage in Myanmar
from 2014 to 2018. Trop Med Health. (2020) 48:1–11. doi: 10.1186/s41182-020-0191-4

32. Bingham A, Drake JK, LaMontagne DS. Sociocultural issues in the introduction
of human papillomavirus vaccine in low-resource settings. Arch Pediatr Adolesc Med.
(2009) 163:455–61. doi: 10.1001/archpediatrics.2009.50

33. Vonasek BJ, Bajunirwe F, Jacobson LE, Twesigye L, Dahm J, Grant MJ,
et al. Do maternal knowledge and attitudes towards childhood immunizations in
rural Uganda correlate with complete childhood vaccination? PLoS ONE. (2016)
11:e0150131. doi: 10.1371/journal.pone.0150131

34. Hu Y, Wang Y, Chen Y, Liang H, Chen Z. Measles vaccination coverage,
determinants of delayed vaccination and reasons for non-vaccination among children
aged 24–35 months in Zhejiang province, China. BMC Public Health. (2018) 18:1–
8. doi: 10.1186/s12889-018-6226-7

35. Tesema GA, Tessema ZT, Tamirat KS, Teshale AB. Complete basic childhood
vaccination and associated factors among children aged 12–23 months in East Africa:
a multilevel analysis of recent demographic and health surveys. BMC Public Health.
(2020) 20:1–14. doi: 10.1186/s12889-020-09965-y

36. Lin W, Xiong Y, Tang H, Chen B, Ni J. Factors associated with delayed
measles vaccination among children in Shenzhen, China: a case-control study.
Hum Vaccin Immunother. (2014) 10:3601–6. doi: 10.4161/21645515.2014.
979687

37. Maulida R, Rahmartani LD, Hairani LK, Wahyono TY. Coverage and
determinants of second-dose measles vaccination among under-five children in
Aceh Jaya District, Aceh Province, Indonesia. J Epidemiol Kesehatan. (2019)
2. doi: 10.7454/epidkes.v2i1.3049

38. Kyei NN, Campbell OM, Gabrysch S. The influence of distance and level
of service provision on antenatal care use in rural Zambia. PLoS ONE. (2012)
7:e046475. doi: 10.1371/journal.pone.0046475

39. Marefiaw TA, Yenesew MA, Mihirete KM. Age-appropriate
vaccination coverage and its associated factors for pentavalent 1-3 and
measles vaccine doses, in northeast Ethiopia: a community-based cross-
sectional study. PLoS ONE. (2019) 14:e0218470. doi: 10.1371/journal.pone.0
218470

40. Angusubalakshmi R, Boratne AV, Venkataraman SJ. Male involvement as a
significant contributor for enhancingmaternal and child health-care services: a scoping
review. Indian J Public Health. (2023) 67:455–60. doi: 10.4103/ijph.ijph_1749_22

41. Shrestha S, Shrestha M, Wagle RR, Bhandari G. Predictors of incompletion of
immunization among children residing in the slums of Kathmandu valley, Nepal:
a case-control study. BMC Public Health. (2016) 16:1–9. doi: 10.1186/s12889-016-3
651-3

42. Trivedi R, Singh S, Adhikari P, Jatav DP. Coverage evaluation of primary
immunization and the associated determinants in an urban slum of Rewa. Indian J
Community Health. (2014) 26:37–40.

Frontiers in PublicHealth 13 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1359572
https://doi.org/10.1016/j.vaccine.2018.06.044
https://doi.org/10.15585/mmwr.mm6945a6
https://doi.org/10.15585/mmwr.mm7147a1
https://doi.org/10.1093/infdis/jiaa044
https://doi.org/10.11604/pamj.supp.2020.35.1.18508
https://doi.org/10.37432/jieph.2023.6.1.73
https://doi.org/10.1016/j.jvacx.2022.100217
https://doi.org/10.3389/fpubh.2022.1029740
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1177/0013164409344534
https://doi.org/10.1093/ije/31.1.88
https://doi.org/10.1111/j.1365-2753.2008.00986.x
https://doi.org/10.1002/sim.1186
https://doi.org/10.1177/15593258231164042
https://doi.org/10.1371/journal.pone.0280083
https://doi.org/10.11604/pamj.2019.33.67.17055
https://doi.org/10.3390/vaccines9030256
https://doi.org/10.15585/mmwr.mm6740a4
https://doi.org/10.15585/mmwr.mm7133a2
https://doi.org/10.1186/s41182-020-0191-4
https://doi.org/10.1001/archpediatrics.2009.50
https://doi.org/10.1371/journal.pone.0150131
https://doi.org/10.1186/s12889-018-6226-7
https://doi.org/10.1186/s12889-020-09965-y
https://doi.org/10.4161/21645515.2014.979687
https://doi.org/10.7454/epidkes.v2i1.3049
https://doi.org/10.1371/journal.pone.0046475
https://doi.org/10.1371/journal.pone.0218470
https://doi.org/10.4103/ijph.ijph_1749_22
https://doi.org/10.1186/s12889-016-3651-3
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Coverage and determinants of second-dose measles vaccination among under-five children in East Africa countries: a systematic review and meta-analysis
	Introduction
	Method and materials
	Searching strategy and data source
	Inclusion and exclusion criteria
	Types of exposure
	Outcome of interest
	Study selection
	Methods of data extraction and quality assessment
	Data processing and analysis

	Results
	Searching results
	Characteristics of the included studies
	Magnitude of second-dose measles vaccination coverage in East Africa
	Subgroup analysis
	Publication bias
	Sensitivity analysis
	The association between birth order and second-dose measles vaccination coverage
	The association between information about MCV2 and second-dose measles vaccination coverage
	The association between marital status and second-dose measles vaccination coverage
	The association between complete immunization for other vaccines and second-dose measles vaccination coverage
	The association between distance of vaccination site and second-dose measles vaccination coverage

	Discussion
	Strengths and limitations
	Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


