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Abstract 

Background:  Although a safe and effective vaccine is available, measles remains an important cause of mortality 
and morbidity among young children in Sub-Saharan Africa (SSA). The WHO and UNICEF recommended measles-
containing vaccine dose 2 (MCV2) in addition to measles-containing vaccine dose 1 (MCV1) through routine services 
strategies. Many factors could contribute to the routine dose of MCV2 coverage remaining far below targets in many 
countries of this region. This study aimed to assess the prevalence of MCV2 utilization among children aged 24–35 
months and analyze factors associated with it by using recent nationally representative surveys of SSA countries.

Methods:  Secondary data analysis was done based on recent Demographic and Health Surveys (DHS) data from 
eight Sub-Saharan African countries. In this region, only eight countries have a record of routine doses of measles-
containing vaccine dose 2 in their DHS dataset. The multilevel binary logistic regression model was fitted to identify 
significantly associated factors. Variables were extracted from each of the eight country’s KR files. Adjusted Odds 
Ratios (AOR) with a 95% Confidence Interval (CI) and p-value ≤ 0.05 in the multivariable model were used to declare 
significant factors associated with measles-containing vaccine dose 2 utilization.

Result:  The pooled prevalence of MCV2 utilization in SSA was 44.77% (95% CI: 27.10–62.43%). In the multilevel analy-
sis, mothers aged 25–34 years [AOR = 1.15,95% CI (1.05–1.26), mothers aged 35 years and above [AOR = 1.26, 95% CI 
(1.14–1.41)], maternal secondary education and above [AOR = 1.27, 95% CI (1.13–1.43)], not big problem to access 
health facilities [AOR = 1.21, 95% CI (1.12–1.31)], four and above ANC visit [AOR = 2.75, 95% CI (2.35–3.24)], PNC visit 
[AOR = 1.13, 95% CI (1.04–1.23)], health facility delivery [AOR = 2.24, 95% CI (2.04–2.46)], were positively associated 
with MCV2 utilization. In contrast, multiple twin [AOR = 0.70, 95% CI (0.53–0.95)], rural residence [AOR = 0.69, 95% CI 
(0.57–0.82)] and high community poverty [AOR = 0.66, 95% CI (0.54–0.80)] were found to be negatively associated 
with MCV2 utilization.
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Background
Measles is an acute respiratory illness caused by an 
extremely contagious virus called Morbillivirus. It is 
transmitted mainly through coughing and sneezing, and 
therefore unvaccinated individuals living nearby could be 
more likely to get infected [1–3]. People infected by mea-
sles develop symptoms such as high fever, cough, runny 
nose (coryza), red and watery eyes (conjunctivitis), and 
rash [4, 5]. This virus could be serious in all age groups; 
however, children younger than 5 years of age are more 
likely to suffer from measles complications. Common 
complications include ear infections, diarrhea, pneumo-
nia, and encephalitis (swelling of the brain). Moreover, if 
acquired earlier in life, the virus could result in long-term 
complications of a fatal disease called subacute sclerosing 
panencephalitis (SSPE) [6–8].

Although a safe and effective vaccine is available since 
the early 1960s, measles remains an important cause of 
mortality and morbidity among young children globally. 
In 2019, about 207,500 people died and about 869,770 
were infected with measles worldwide and most of them 
were children [9]. The African region, high in measles 
prevalence, is a key player in the global fight against mea-
sles [10, 11]. The strategy called Periodic Supplementary 
Immunization Activities (SIAs), also known as vaccina-
tion campaigns, has enhanced vaccination coverage and 
interrupted measles transmission in Africa [12–14]. 
Sub-Saharan Africa (SSA) particularly has decreased 
the disease substantially because of intensified measles 
immunization efforts. However, the heterogeneity in 
measles vaccination coverage across countries challenges 
the goal of measles elimination in SSA [15, 16].

The World Health Organization (WHO) and United 
Nations International Children’s Emergency Fund 
(UNICEF) recommended measles-containing vaccine 
dose 1 (MCV1) at 9 months of age, and a second dose 
(MCV2) of measles vaccine at age 15–18 months through 
routine services strategies [17, 18]. The timing for the 
first dose and second dose differs across countries, hence 
in a nation with low levels of measles transmission the 
first dose may be administered at 12 months and MCV2 
based on programmatic considerations. However, the 
vaccination should not be limited to the mentioned times 

and every opportunity should be taken to vaccinate, par-
ticularly those < 15 years of age [19, 20].

Studies showed that the relative efficacy of two-dose 
(MCV1 and MCV2) is high in preventing the disease 
compared to only the one-dose group [21–23]. All coun-
tries have been recommended to include routine MCV2 
in their national vaccination schedule regardless of the 
level of coverage with a routine dose of MCV1 [19]. 
Many countries have eradicated the virus successfully by 
advancing the coverage of two routine doses of the mea-
sles vaccine [24]. However, measles elimination has not 
been achieved due to different determinants and mea-
sles continues to be a leading cause of childhood death in 
developing countries [25–27].

Many factors could contribute to the routine dose of 
MCV2 coverage remaining far below targets in many 
countries of Sub-Saharan Africa. Research revealed that 
the socio-demographic characteristics of families as well 
as the communities were significant variables. In addi-
tion, knowledge, perceptions, and attitudes towards vac-
cination (both at the community level and individual 
level) had been obstacles to meeting the target of elimi-
nating the disease. Moreover, health service availability 
and quality of performance, inconsistency in the oppor-
tunity of vaccination, and geographical location (resi-
dence) were important determinants for a routine dose of 
MCV2 coverage [28–30].

The global priorities are improving measles control, 
increasing awareness of vaccination, and conducting 
studies to answer the technical questions about measles 
elimination strategies [14, 31]. To control and eliminate 
measles in SSA, a routine dose of MCV2 coverage is a 
key strategy as mentioned by the WHO [19]. In addi-
tion, healthcare professionals and stakeholders should be 
informed of the predicted changes in measles epidemiol-
ogy such as vaccine coverage, morbidity, and mortality. 
Moreover, previous studies were country-specific, so this 
study may contribute to comparing the MCV2 utilization 
across nations by using recent DHS surveys of countries 
in SSA for which the MCV2 data was available.

Given these, it is essential to expand our understand-
ing of the current prevalence, and associated deter-
minants. Thus the purpose of our study was to reveal 

Conclusions and recommendations:  Measles-containing vaccine doses 2 utilization in Sub-Saharan Africa was 
relatively low. Individual-level factors and community-level factors were significantly associated with low measles-
containing vaccine dose 2 utilization. The MCV2 utilization could be improved through public health intervention by 
targeting rural residents, children of uneducated mothers, economically poor women, and other significant factors 
this study revealed.
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the prevalence of routine dose of MCV2 utilization 
and analyze factors associated with it by using recent 
nationally representative surveys of SSA countries.

Materials and methods
Study design, setting, and period
Secondary analysis was performed based on the recent 
Demographic and Health Surveys (DHS) of eight Sub-
Saharan African countries. Generally, there are thirty-
six countries in the Sub-Saharan Africa region, among 
them only eight countries have a record of routine dose 
of MCV2 in their DHS dataset. Those countries were 
Angola, Burundi, Malawi, Nigeria, Sierra Leone, Tanza-
nia, South Africa, and Zambia. The DHS used a cross-
sectional survey study design to collect the data and 
the study was conducted in those eight Sub-Saharan 

African countries. The DHS survey in those countries 
was conducted from 2015 to 2019 (Table 1).

Data source
The DHS is a nationally representative survey con-
ducted in countries with low and middle income. Eight 
countries’ datasets were appended together to investi-
gate MCV2 utilization and associated factors among 
children aged 24–35 months in Sub-Saharan Africa. 
We used the Kids record dataset (KR file) and children 
who have data on MCV2 utilization at any time before 
the survey according to vaccination card, mother’s 
report, either vaccination card or mother’s reports were 
included.

DHS selected the study participants by using two 
stages of the stratified sampling technique. In the first 
stage, Enumeration Areas (EAs) were randomly selected 
while in the second stage households were selected. In 
most DHS surveys the sample is selected with unequal 
probability to increase cases available for certain areas 
for which statistics are needed. We weighted the sam-
ple using the individual weight of women (v005) to pro-
duce the proper representation. Hence sample weights 
were generated by dividing (v005) by 1,000,000 and the 
total weighted sample of 15,090 children was used for 
the analysis (Fig. 1).

Table 1  Year of the survey by countries

Country Year of survey Country Year of survey

Angola 2015/16 Sierra Leone 2019

Burundi 2016/17 Tanzania 2015/16

Malawi 2015/16 South Africa 2016

Nigeria 2018 Zambia 2018

Fig. 1  Diagrammatic representation of sample selection in the study
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Population
The source population for this study was children who 
lived in Sub-Saharan Africa. Our study population was 
children aged 24–35 months, who lived in Sub-Saharan 
Africa. The WHO recommended MCV1 to be given at 9 
months of age, and MCV2 at age 15–18 months through 
routine services strategies [18]. The DHS data reported 
the percentage of children aged 12–23 months and 24–35 
months who received MCV2. Therefore the age from 
24 to 35 is the ideal age category for our study to get a 
complete record of MCV2 vaccination. We weighted 
(v005/1,000,000) our sample to correct over- and under-
sampling and sound the findings.

Definition of variables
Outcome variable
MCV2 vaccination status of children aged 24–35 months 
was our response variable. The outcome variable was 
binary and was coded as “1” if children received MCV2 
and”0″ otherwise.

Independent variables
Independent variables were considered at two levels 
(individual level and community level). Individual-level 
(level-I) variables were maternal age, maternal education, 
mother’s marital status, wealth index, media exposure, 

sex of the child, distance to health facilities, twin status, 
child size at birth, sex of household head, ANC visit, 
PNC visits, place of delivery. Community-level (level-II) 
variables such as community media exposure, commu-
nity women’s education, community poverty, country, 
and place of residence were included. We did an aggrega-
tion of individual-level variables at the cluster level and 
categorized them as higher or lower based on median 
value to generate community-level variables except for 
residence and country (Table 2).

Statistical analyses
A multilevel binary logistic regression model was fit-
ted to identify significantly associated factors. Variables 
were extracted from each of the eight country’s KR files 
and STATA version 14.2 was used to clean, recode and 
analyze the data. Pooled data were generated by append-
ing the extracted data from the 8 Sub-Saharan African 
countries and weighted to draw valid inferences. Four 
models were applied, comprising the null model (model 
0) without any explanatory variables, to test the random 
effect of between-cluster variability and check the exist-
ence of variation (ICC) on random intercept, Model I 
with individual-level variables only, to assess the impact 
of individual-level variables on the outcome, Model II 
with community-level factors only assesses the impact of 

Table 2  Independent variables of MCV2 utilization among children aged 24–35 months in SSA

Variables Categorization / operationalization

Individual level variables

 Age of mothers The age of mothers was categorized as 15–24, 25–34, and 35+
 Mothers educational level The mother’s educational status was categorized as uneducated, primary, secondary and above

 Mothers marital status The marital status of the mothers was categorized as married or not married.

 Media access Media access was categorized as Yes and No

 Wealth index The wealth index was categorized as Poor, Middle, and Rich.

 Sex of child The sex of the child was categorized as male or female.

 Distance to a health facility Distance to a healthcare facility was categorized as a big problem and not a big problem.

 Twin status The category for twin status was single birth and multiple births

 Sex of household head Categorized as Male and Female

 ANC visit ANC was categorized into three, No ANC visits, 1–3, and 4 + visits

 PNC visit Classified as at least one PNC visit or not having a PNC visit at all.

 Place of delivery Place of delivery was categorized as Home and Health facilities

 Child size at birth Child size at birth was categorized as large, average, and small

Community level variables

 Residence The residents were grouped as urban, and rural

 Community-level media usage Community-level media usage was categorized as low and high. “Low” refers to communities in which < 50% 
of respondents had media access while “high” indicates communities in which ≥ 50% of respondents had 
media access.

 Community-level women education Community-level women’s education was categorized as low if communities in which < 50% of respondents 
had primary and above education and high if ≥ 50% of respondents had attended primary and above.

 Community level poverty Community-level poverty was categorized as low if the proportion of low wealth quintile (poorest and poorer) 
households was < 50% and high if the proportion was ≥ 50%.
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community-level factors on the outcome, and Model III 
with both individual-level and community-level variables 
fitted to reveal their net fixed and random effects on the 
outcome variable.

Because the models were nested, we used deviance 
(− 2LLR) for model comparison. The intra-cluster Corre-
lation Coefficient (ICC) was used to quantify the degree 
of heterogeneity of MCV2 between clusters. In addition, 
the Likelihood Ratio test (LR), Proportional Change in 
Variance (PCV), and Median Odds Ratio (MOR) were 
computed to measure the variation between clusters. 
Both community and individual-level variables with a 
p-value ≤ 0.2 in the bi-variable analysis were included in 
the multivariable model [32]. Adjusted OR (AOR) with 
95% CI and p < 0.05 were applied to determine signifi-
cantly associated factors. We used the variance inflation 
factor (VIF) test to check multicollinearity, and multicol-
linearity was not found because all variables have VIF < 5, 
and model III’s VIF was 1.49.

Results
Socio‑demographic characteristics of respondents in SSA
In this study, 15,090 children aged 24–35 months in 
eight Sub-Saharan African countries were included. Of 
the total, 46.57% of mothers were aged 25–34 years and 
about one-third (31.36%) of mothers had no formal edu-
cation. The majority of study participants had ANC vis-
its (87.93) during their pregnancy, however, only 35.55% 
had PNC visits. About 68.87% of women deliver their 
children at health institutions and 66.24% were rural resi-
dents (Table 3).

Prevalence of MCV2 utilization in sub‑saharan african 
countries
In eight Sub-Saharan African countries, the pooled 
prevalence of MCV2 utilization in children was 44.77% 
(95% CI: 27.10 − 62.43%). All the children had taken the 
MCV1 and the pooled prevalence of MCV1 utilization 
was 83.07% (73.51 − 92.63%). In the subgroup analysis, 
the prevalence of MCV2 utilization was 65.20% in coun-
tries with high MCV2 coverage while it was 16.43% in 
their counterparts (Fig. 2).

Multilevel logistic regression analysis of MCV2 utilization 
in Sub‑Saharan Africa
Model comparison and random effect analysis
In the random effect analysis result, the ICC value in 
the null model was 0.14, indicating that 14% of the 
total variability in MCV2 utilization was attributable 
to between-cluster variability, while about 86% attrib-
utable to individual differences. The MOR in the null 

model was 1.86, which indicates if we randomly pick a 
child from two separate clusters, a child with a higher 
probability of MCV2 vaccination in the cluster had a 
1.86 times higher probability of being vaccinated than 
a child with lower MCV2 vaccinations in the cluster. 
Model III was the best-fitted model since it has the 
highest log likelihood (− 8912) and the lowest devi-
ance (17,824) value. The PCV in model III was 23.8%, 
meaning that about 23.8% of the total variability in the 
MCV2 vaccination was explained by the full model 
(Table 3).

Fixed effect analysis
In the final model of multilevel logistics regression 
analysis; mothers aged 25–34 years, mothers aged 35 
years and above, maternal had attended secondary edu-
cation and above, not a big problem to access health 
facilities, four and above ANC visits, PNC visits, health 
facility delivery were positively associated variables 
with MCV2 utilization. Children from mothers aged 
25–34 and 35 + years were 1.15 and 1.26 times more 
likely to utilize MCV2 than women aged 15–24 years 
[AOR = 1.15; 95% CI; 1.05–1.26] and [AOR = 1.26; 95% 
CI; 1.14–1.41] respectively. The odds of MCV2 utiliza-
tion were 1.27 times higher among children from moth-
ers whose educational status was secondary and above 
than mothers with no education [AOR = 1.27; 95% CI; 
1.13–1.43].

The distance to health facilities was another fac-
tor. Women who responded that distance was not a 
big problem, their children were 1.21 times higher 
in MCV2 utilization compared to their counterparts 
[AOR = 1.21; 95% CI; 1.12–1.31]. Children from women 
who have attended ANC4 + and PNC visits were 2.75 
and 1.13 times more likely to utilize MCV2 compared 
to no ANC and PNC visits [AOR = 2.75; 95% CI; 2.35–
3.24] and [AOR = 1.13; 95% CI; 1.04–1.23] respectively. 
Children delivered in health facilities were 2.24 more 
likely to be vaccinated for MCV2 compared to those 
delivered at home [AOR = 2.24; 95% CI; 2.04–2.46].

While factors such as twins, rural residence, and high 
community poverty were negatively associated with 
MCV2 utilization. The odds of MCV2 utilization among 
twin children were decreased by 30% [AOR = 0.70; 95% 
CI; 0.53–0.95]. The odds of utilizing MCV2 among chil-
dren from mothers who lived in rural was decreased 
by 31% compared with children whose mothers reside 
in urban [AOR = 0.69; 95% CI; 0.57–0.82]. High com-
munity-level poverty was also a factor for MCV2 vac-
cination, and children from the community with high 
poverty were 34% less likely to be vaccinated compared 
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Table 3  Socio-demographic characteristics of respondents in SSA

Variables Categories Unweighted frequency (%) Weighted frequency (%)

Country Angola 1,577 (10.45) 1,524 (10.10)

Burundi 1,677 (11.12) 1,739 (11.53)

Malawi 2,801 (18.57) 2,821 (18.69)

Nigeria 4,187 (27.75) 4,239 (28.09)

Sierra Leone 1,421 (9.42) 1,373 (9.10)

Tanzania 1,302 (8.63) 1,293 (8.57)

South Africa 590 (3.91) 566 (3.75)

Zambia 1,532 (10.15) 1,533 (10.16)

Age of mothers 15–24 4,145 (27.47) 4,230 (28.03)

25–34 6,990 (46.33) 7,028 (46.57)

35+ 3,952 (26.19) 3,832 (25.40)

Mothers educational level No education 4,741 (31.42) 4,732 (31.36)

Primary education 5,582 (37.00) 5,641 (37.38)

Secondary and above 4,764 (31.58) 4,716 (31.26)

Mothers marital status Married 10,504 (69.62) 10,597 (70.23)

Not married 4,583 (30.38) 4,493 (29.77)

Wealth index Poor 6,788 (44.99) 6,596 (43.71)

Middle 3,164 (20.97) 3,039 (20.14)

Rich 5,135 (34.04) 5,455 (36.15)

Media access No 6,158 (40.82) 5,987 (39.67)

Yes 8,929 (59.18) 9,103 (60.33)

Sex of child Male 7,616 (50.48) 7,647 (50.67)

Female 7,471 (49.52) 7,443 (49.33)

Distance to a health facility Not big problem 5,989 (40.50) 5,928 (40.06)

Big problem 8,800 (59.50) 8,871 (59.94)

Twin status Single birth 14,834 (98.32) 14,841 (98.35)

Multiple births 253 (1.68) 249 (1.65)

Sex of household head Male 11,765 (77.98) 11,954 (79.22)

Female 3,322 (22.02) 3,136 (20.78)

ANC visit No 1,871 (12.40) 1,822 (12.07)

1–3 4,446 (29.47) 4,457 (29.54)

4+ 8,770 (58.13) 8,811 (58.39)

PNC visit No 9,734 (64.69) 9,699 (64.45)

Yes 5,312 (35.31) 5,350 (35.55)

Place of delivery Home 4,760 (31.55) 4,698 (31.13)

Health facilities 10,327 (68.45) 10,392 (68.87)

Child size at birth Large 4,804 (31.84) 4,751 (31.48)

Average 8,335 (55.25) 8,369 (55.46)

Small 1,948 (12.91) 1,970 (13.06)

Residence Urban 4,805 (31.85) 5,094 (33.76)

Rural 10,282 (68.15) 9,996 (66.24)

Community-level media usage Low 7,592 (50.32) 7,590 (50.30)

High 7,495 (49.68) 7,500 (49.70)

Community-level women education Low 7,436 (49.29) 7,357 (48.75)

High 7,651 (50.71) 7,733 (51.25)

Community poverty Low 1,939 (12.85) 1,875 (12.42)

High 13,148 (87.15) 13,215 (87.58)
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to their counterparts [AOR = 0.66; 95% CI; 0.54–0.80] 
(Tables 4 and 5).

Discussion
Measles is a highly contagious and vaccine-preventable 
disease that has been a major cause of child mortal-
ity and morbidity, particularly in Sub-Saharan Africa [2, 
10]. The study was aimed at quantifying MCV2 utiliza-
tion and its determinants in Sub-Saharan African coun-
tries using the recent 8 countries DHS data sets. MCV2 
vaccination coverage in Sub-Saharan Africa was 44.77% 
(95% CI: 27.10–62.43%), which significantly varied across 
countries ranging from 15.33% in Nigeria to 76.67% in 
Burundi. This variation could be because of the uneven 
distribution of healthcare facilities, disparities in access 
to immunization programs, and the attitude of popula-
tions toward the value of measles immunization [33, 34].

Individual level variables including the age of moth-
ers, women’s education, distance to health facilities, twin 
status, ANC visit, PNC visit, and place of delivery were 
statistically associated with MCV2 utilization in the 
multilevel analysis. This study confirmed the association 
between a mother’s age and MCV2 utilization in Sub-
Saharan Africa. Mothers aged 25 and above were more 
likely to vaccinate their children with MCV2 than moth-
ers aged 15–24. This result was in agreement with other 

previous studies [32, 35]. The potential explanation for 
this positive relationship could be, that older mothers 
might be aware that lethal childhood diseases like mea-
sles can be avoided via vaccinations. In addition, aged 
women could have more experience in vaccinating their 
children and less vaccine hesitancy compared to their 
counterparts.

Our study showed that the odds of MCV2 utilization 
were higher among women who had attended second-
ary education and above. This is widely accepted and 
is consistent with the findings of several previous stud-
ies [36–39]. It might be because educated mothers may 
have a better understanding of how measles is fatal for 
their children. Besides, mothers’ level of education can 
positively influence practices of MCV2 utilization as they 
know this safe and effective vaccine prevents the disease.

Mothers who reported no problem regarding dis-
tance to access health facilities were more likely to have 
MCV2 utilization than those who reported it was a big 
problem. It is congruent with studies done in Sub-Saha-
ran Africa and somewhere else [40–42]. This might 
be because of the travel cost to reach health facilities 
for the second dose of measles vaccination. Moreo-
ver, issues related to distance from the health facilities 
such as lack of suitable roads; travel phobia and motion 
sickness could be potential factors for missing MCV2 

Fig. 2  The pooled prevalence of MCV2 utilization in Sub-Saharan African countries
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Table 4  Multivariable multilevel logistic regression analysis results of both individual-level and community-level factors associated 
with MCV2 utilization in Sub-Saharan Africa

Variables Categories Null model Model I
AOR [95% CI]

Model II
AOR [95% CI]

Model III
AOR [95% CI]

Age of mothers 15–24 1.00 1.00

25–34 1.14 (1.04—1.25)* –––––––- 1.15 (1.05—1.26)**

35 +  1.24 (1.11—1.37)** –––––––- 1.26 (1.14—1.41)***

Mothers educational level No education 1.00 1.00

Primary Edu 0.92 (0.83—1.02) –––––––- 0.92 (0.83—1.02)

Secondary& above 1.23 (1.09—1.38)*** –––––––- 1.27 (1.13—1.43)***

Mothers marital status Married 1.00 –––––––- 1.00

Not married 0.94 (0.84—1.04) –––––––- 0.95 (0.85—1.06)

Media access No 1.00 –––––––- 1.00

Yes 0.91 (0.85—0.99)* –––––––- 0.93 (0.85—1.01)

Wealth index Poor 1.00 –––––––- 1.00

Middle 1.03 (0.92—1.14) –––––––- 1.03 (0.92—1.15)

Rich 1.04 (0.94—1.15) –––––––- 1.08 (0.96—1.21)

Sex of child Male 1.00 –––––––- 1.00

Female 0.95 (0.88—1.02) –––––––- 0.95 (0.88—1.02)

Distance to a health facility Big problem 1.00 –––––––- 1.00

Not big problem 1.19 (1.09—1.29)*** –––––––- 1.21 (1.12—1.31)***

Twin status Single birth 1.00 –––––––- 1.00

Multiple births 0.68 (0.51—0.92)* –––––––- 0.70 (0.53—0.95)*

Sex of household head Male 1.00 –––––––- 1.00

Female 0.95 (0.86—1.05) –––––––- 0.95 (0.86—1.05)

ANC visit No 1.00 –––––––- 1.00

1–3 1.20 (0.79—1.69) –––––––- 1.13 (0.73 – 1.62)

4 +  2.78 (2.36—3.27)** –––––––- 2.75 (2.35—3.24)***

PNC visit No 1.00 –––––––- 1.00

Yes 1.16 (1.06—1.25)*** –––––––- 1.13 (1.04—1.23)***

Place of delivery Home 1.00 –––––––- 1.00

Health facilities 2.27 (2.06—2.49)*** –––––––- 2.24 (2.04—2.46)***

Child size at birth Large 1.00 –––––––- 1.00

Average 1.04 (0.95—1.13) –––––––- 1.04 (0.95—1.13)

Small 0.89 (0.78—1.01) –––––––- 0.88 (0.78—1.01)

Community level variables

 Residence Urban –––––––- 1.00 1.00

Rural –––––––- 0.83 (0.76—0.90)*** 0.69 (0.57—0.82)**

 Community-level media usage Low –––––––- 1.00 1.00

High –––––––- 0.88 (0.78—1.00) 0.88 (0.77—1.00)

 Community-level women education Low –––––––- 1.00 1.00

High –––––––- 1.06 (0.93—1.20) 0.89 (0.79—1.02)

 Community level poverty Low –––––––- 1.00 1.00

High 0.60 (0.49—0.72)*** 0.66 (0.54—0.80)***

Random effect Variance 0.52 0.51 0.49 0.42

ICC 0.14 0.13 0.12 0.11

MOR 1.86 1.84 1.81 1.67

PCV Reff 1.96 6.12 23.8

Model comparison Log likelihood ratio -9650 -8925 -9621 -8912

Deviance 19,300 17,850 19,242 17,824

Mean VIF 1.50 1.12 1.49

ICC Inter cluster corrolation cofficent, MOR Median odds ratio, PCV Proportional change in variance, AOR Adjusted odds ratio, CI Confidence intervalm, VIF Variance inflation factor
*P-value < 0.05
**P-value < 0.01
***P-value < 0.001
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Table 5  Multilevel analysis of MCV2 utilization in the best Model (model III) with frequency of independent factors between 
vaccinated and unvaccinated as well as the COR

Variables Mcv2 utilization Odds ratio

No Yes COR [95% CI] AOR [95% CI]

Age of mothers

  15–24 2,752 (28.73%) 1,478 (26.81%) 1.00 1.00

  25–34 4,413 (46.09%) 2,614 (47.42%) 1.11 (1.02—1.22) 1.15 (1.05—1.26)**

  35 +  2,411 (25.18%) 1,421 (25.77%) 1.15 (1.03—1.27) 1.26 (1.14—1.41)***

Mothers educational

  No education 3,312 (34.59%) 1,420 (25.76%) 1.00 1.00

  Primary education 3,618 (37.79%) 2,022 (36.68%) 1.17 (1.06 -1.29) 0.92 (0.83—1.02)

  Secondary& above 2,645 (27.62%) 2,071 (37.56%) 1.95 (1.77—2.14) 1.27 (1.13—1.43)***

Mother marital status

  Married 6,888 (71.93%) 3,709 (67.27%) 1.00 1.00

  Not married 2,688 (28.07%) 1,804 (32.73%) 1.18 (1.09—1.28) 0.95 (0.85—1.06)

Media access

  No 3,935 (41.09%) 2,051 (37.21%) 1.00 1.00

  Yes 5,641 (58.91%) 3,462 (62.79%) 1.11 (1.02—1.20) 0.93 (0.85—1.01)

Wealth index

  Poor 4,488 (46.87%) 2,108 (38.23%) 1.00 1.00

  Middle 1,893 (19.77%) 1,146 (20.78%) 1.06 (0.99—1.19) 1.03 (0.92—1.15)

  Rich 3,194 (33.36%) 2,260 (40.99%) 1.15 (1.07—1.28) 1.08 (0.96—1.21)

Sex of child

  Male 4,794 (50.07%) 2,852 (51.73%) 1.00 1.00

  Female 4,781 (49.93%) 2,662 (48.27%) 0.92 (0.86—0.99) 0.95 (0.88—1.02)

Distance to a health facility

  Big problem 3,971 (41.93%) 1,957 (36.73%) 1.00 1.00

  Not big problem 5,499 (58.07%) 3,371 (63.27%) 1.31 (1.21—1.41) 1.21 (1.12—1.31)***

Twin status

  Single birth 9,401 (98.18%) 5,439 (98.65%) 1.00 1.00

  Multiple births 175 (1.82%) 75 (1.35%) 0.68 (0.51—0.90) 0.70 (0.53—0.95)*

Sex of household head

  Male 7,694 (80.35%) 4,259 (77.25%) 1.00 1.00

  Female 1,881 (19.65%) 1,254 (22.75%) 1.07 (1.02—1.17) 0.95 (0.86—1.05)

ANC visit

  No 1,568 (16.38%) 253 (4.60%) 1.00 1.00

  1–3 2,791 (29.15%) 1,665 (30.21%) 2.01 (1.58—3.03) 1.13 (0.73 – 1.62)

  4 +  5,215 (54.47%) 3,594 (65.19%) 4.40 (3.79—5.11) 2.75 (2.35—3.24)***

PNC visit

  No 6,427 (67.31%) 3,271 (59.49%) 1.00 1.00

  Yes 3,122 (32.69%) 2,228 (40.51%) 1.41 (1.31—1.52) 1.13 (1.04—1.23)***

Place of delivery

  Home 3,684 (38.48%) 1,013 (18.38%) 1.00 1.00

  Health facilities 5,891 (61.52%) 4,500 (81.62%) 2.92 (2.67—3.18) 2.24 (2.04—2.46)***

Child size at birth

  Large 3,031 (31.66%) 1,719 (31.18%) 1.00 1.00

  Average 5,226 (54.58%) 3,142 (56.99%) 1.05 (0.96—1.14) 1.04 (0.95—1.13)

  Small 1,318 (13.76%) 652 (11.83%) 0.84 (0.75—0.95) 0.88 (0.78—1.01)

Residence

  Urban 3,104 (32.42%) 1,989 (36.08%) 1.00 1.00

  Rural 6,471 (67.58%) 3,525 (63.92%) 0.81 (0.74—0.88) 0.69 (0.57—0.82)**
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vaccination. The odds of MCV2 utilization among 
women who have twins were lower as compared to 
women who have single. This could be because mothers 
need an extra hand to take the twins to health facilities. 
In addition, twin mothers might have more burdens in 
taking care of the twins than single mothers. However, 
this was not found significant in other studies.

We found a strong relationship between ANC vis-
its and MCV2 utilization among children. The odds of 
women who had four or more ANC visits were 2.75 
times higher in MCV2 utilization of their children. This 
finding was supported by studies conducted in Ghana, 
Togo, and Ethiopia [43–45]. The possible justification 
could be mothers who fully attended ANC might obtain 
adequate counseling about the need for MCV2 utiliza-
tion for these children. Consistent with previous studies 
[32, 46], PNC visit was found to have a significant asso-
ciation with MCV2 utilization in children. This could be 
explained by women who experienced PNC acquiring 
counseling and health education on the need for MCV2 
for their children. In another direction, on the way to 
PNC, they would consistently be reminded of the sched-
ule for MCV2 vaccination by health professionals.

The odds of women who deliver from health facilities 
were 2.24 times higher as compared to women who deliver 
at home. This finding is in agreement with other previous 
studies elsewhere [47, 48]. Facility delivery is the strongest 
factor associated with children being immunized as health 
professionals would tell the mothers about the importance 
of measles immunization. Therefore mothers who gave 
birth at a health facility could be more likely to comply with 
recommended measles immunizations for their children.

Among the community-level variables, high commu-
nity poverty was significantly associated with lower odds 
of MCV2 utilization. This finding was in line with other 

research results [49–51]. Measles vaccination is provided 
free for children in Sub-Saharan Africa. However, child-
care practices and health-seeking behavior among poorer 
households could be lower compared to the wealthier. Our 
study revealed that women who reside in rural areas were 
less likely to have MCV2 utilization than women living in 
urban. Similar results were also found in previous studies 
[52]. This variation between urban and rural areas could be 
explained by health facilities’ availability, transport acces-
sibility, and physical proximity to health facilities.

This study has some important strengths and limita-
tions. Among the strengths, nationally representative 
data from eight Sub-Saharan African countries was used. 
We fitted the appropriate model (multilevel analysis) to 
address the DHS data’s hierarchical nature. The study 
revealed significantly associated factors of children’s 
MCV2 utilization and this will have implications for poli-
cymakers and program planners to prioritize. Regarding 
the limitations, given the cross-sectional nature of the 
study design, the finding from our study may not estab-
lish a causal relationship between the individual, and 
community-level factors, and MCV2 utilization.

Conclusion
With high disparity among countries, MCV2 utiliza-
tion in Sub-Saharan Africa was low. Individual-level fac-
tors (younger maternal age, no maternal education, big 
problem accessing health facilities, twins, no ANC visit, 
no PNC visits, and home delivery) and community-level 
factors (being rural residence and high poverty) were sig-
nificantly associated with low MCV2 utilization. There-
fore, concerned bodies should intervene by targeting 
rural residents, uneducated mothers, economically poor 
women, and other significant factors this study revealed, 
to improve MCV2 utilization.

Table 5  (continued)

Variables Mcv2 utilization Odds ratio

No Yes COR [95% CI] AOR [95% CI]

Community-level media usage

  Low 4,845 (50.60%) 2,744 (49.77%) 1.00 1.00

  High 4,730 (49.40%) 2,769 (50.23%) 0.99 (0.88—1.12) 0.88 (0.77—1.00)

Community-level women education

  Low 4,818 (50.32%) 2,538 (46.04%) 1.00 1.00

  High 4,757 (49.68%) 2,975 (53.96%) 1.15 (1.03—1.30) 0.89 (0.79—1.02)

Community level poverty

  Low 8,216 (85.80%) 4,998 (90.65%) 1.00 1.00

  High 1,359 (14.20%) 515 (9.35%) 0.57 (0.48—0.69) 0.66 (0.54—0.80)***

*P-value < 0.05

**P-value < 0.01

***P-value < 0.001
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