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Abstract
Background  Vaccination plays a pivotal role in safeguarding the health and wellbeing of children worldwide, 
preventing the spread of infectious diseases, and reducing mortality rates. Despite significant progress in global 
immunisation efforts, disparities in vaccination coverage persist in Madagascar. This study examines the factors 
associated with full vaccination coverage among children aged 12–23 months in Madagascar.

Methods  We analysed a cross-sectional dataset from the 2021 Madagascar Demographic and Health Survey (MDHS). 
A total of 2,250 mothers with children aged  12 to 23 months were extracted from the children’s dataset. Vaccination 
coverage was evaluated based on maternal self-report and child vaccination card observations. A weighted 
multivariable binary logistic regression analysis was used to examine the factors associated with full vaccination 
coverage. Adjusted odds ratios (aORs) with 95% confidence intervals (CIs) were used to present the results of the 
factors associated with full vaccination coverage. Stata 13.0 was used to perform all the analyses.

Results  We found that 48.9% of children aged 12–23 months were fully vaccinated. Vaccination coverage for Bacille 
Calmette-Guérin (BCG), third-dose polio, third-dose of diphtheria–tetanus–pertussis (DPT), and measles was 78.1%, 
58.6%, 68.4%, and 63.9%, respectively. Mothers aged 35 to 49  (aOR: 1.69; 95% CI: 1.08–2.64) were more likely to have 
their children fully vaccinated compared to women aged 15–24. Children born to mothers with secondary or higher 
education (aOR:1.68; 95% CI:1.15–2.45) were more likely to receive full vaccination than those whose mothers had 
no formal education. Mothers within the middle-class wealth index (aOR: 1.48; 95% CI: 1.04–2.12) were more likely to 
have their children fully vaccinated compared to the poorest category. Mothers who were working (aOR: 1.45; 95% 
CI: 1.06–1.98) had higher odds of full childhood vaccination compared to those who were not working. Compared 
to mothers who delivered their babies at home or other places, those who delivered their babies at the health 
facility (aOR:1.57; 95% CI: 1.22–2.02) were more likely to vaccinate their children . Mothers who had less than eight 
(1–7) antenatal care visits (aOR: 3.63; 95% CI: 2.30–5.72) and those with 8 or more visits (aOR: 1.20; 95% CI: 1.35–6.51) 
were more likely to have their children vaccinated fully compared to those with zero antenatal care visits. Mothers 
exposed to media (aOR: 1.65; 95% CI: 1.26–2.16) were more likely to fully vaccinate their children than their unexposed 
counterparts.
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Introduction
Vaccination is among the most impactful and cost-effec-
tive public health interventions for combating childhood 
diseases [1]. Annually, vaccination averts 3.5-5  million 
deaths caused by vaccine-preventable diseases such as 
diphtheria, hepatitis B, measles, mumps, pertussis, pneu-
monia, polio, rotavirus diarrhoea, rubella, influenza, and 
tetanus [1]. In 2018, approximately 700,000 children died 
of vaccine-preventable diseases, with nearly 99% of these 
fatalities occurring in low-and middle-income countries 
(LMIC) [2]. An estimated 20  million children globally 
did not receive one or more doses of the diphtheria-per-
tussis-tetanus (DPT) vaccine in 2022 [3], even though 
around 20 million infants (89%) worldwide had received 
the third dose in the same year [3]. The disruptions 
caused by the COVID-19 pandemic strained health sys-
tems, exacerbating the situation and leading to 22 million 
children missing their routine first dose of the measles 
vaccine in 2022, a significant increase from 19 million in 
2019 [1]. Notably, the under-five mortality rate in Mada-
gascar remains alarmingly high at 66.3 deaths per 1000 
live births [4], significantly surpassing the global target of 
37 per 1000 live births set for 2020 [5].

Madagascar, an island country in sub-Saharan Africa, is 
inhabited by roughly 30 million people [6]. The Expanded 
Programme on Immunization (EPI) officially began in the 
country in 1976, following the World Health Organiza-
tion (WHO) guidelines to establish a vaccine schedule 
[7]. Its primary objective has been to confer immunity 
to children against tuberculosis (Bacillus Calmette–
Guérin), DPT, poliomyelitis, and measles. Over the past 
two decades, additional vaccines have been introduced, 
including yellow fever (introduced in 1998 for high-risk 
countries but adopted locally in 1998), hepatitis B – 
HepB (in 2007), Haemophilus influenzae type B – Hib 
(in 2008), pneumococcal conjugate vaccine – PCV (in 
2012), rotavirus vaccine – RV (in 2014), inactivated polio 
vaccine – IPV (in 2015), measles (in 1976), and a second 
dose of measles-containing vaccine second – MCV2 (in 
2012) [8, 9]. All vaccines, except the second dose of the 
MCV, should be administered to children before they 
reach one year of age [10]. Madagascar’s vaccination pro-
gram provides fixed and routine service delivery, aug-
mented by two annual maternal and child health weeks 
introduced in 2006 [11].

Despite these sustained efforts, recent evidence indi-
cates that vaccine coverage in Madagascar has been nota-
bly low for all recommended vaccines [12]. According to 
the WHO/UNICEF Estimates of National Immunization 
Coverage  report, the coverage for the third dose of DTP/
HepB and the second dose of MCV was 57% and 32%, 
respectively, in 2022 [13], placing the country among 
those with the greatest disparities in immunisation rates 
globally [14]. Suboptimal vaccination coverage may result 
in larger-than-usual outbreaks, a phenomenon referred 
to as “post-honeymoon” epidemics [15]. Following a 
prolonged period of minimal measles incidence, insuffi-
cient measles vaccination coverage (> 80% by 2017) [16] 
resulted in an outbreak that affected all 22 regions of 
Madagascar in September 2018, with more than 100,000 
reported cases resulting in approximately 1,000 deaths 
[16]. Also, between 2014 and 2015, 12 cases of Vaccine-
Derived Polio Virus (VDPV) were reported across seven 
regions of the country, confirming weak routine immuni-
sation coverage [17].

LMICs typically exhibit lower vaccination coverage 
rates than other countries [18]. The low vaccine uptake 
rate in LMICs is linked to various factors, including insuf-
ficient political support for vaccination programs, limited 
access to healthcare facilities, diminished public aware-
ness, and inadequate education and awareness about 
vaccines among healthcare workers and caregivers, par-
ticularly mothers [19–21]. Vaccine rate disparities also 
arise due to socioeconomic variations in geographical 
location, educational attainment, rural-urban residence, 
sex, cultural beliefs, misconceptions, and vaccine hesi-
tancy that may affect parental decision-making regarding 
vaccination, among others [14, 19, 22, 23]. In Madagascar, 
Clouston et al. [24] found that insufficient infrastructure, 
the country’s fragmented nature owing to an underde-
veloped road network, staffing shortages, lack of energy 
sources, and limited supply of vaccines appear to contrib-
ute to reduced immunisation coverage as well as parental 
education and wealth status.

Limited research has been undertaken in Madagascar 
regarding the correlation between socio-demographic 
factors and full vaccination coverage. One of these 
studies included other countries [25], and another was 
conducted before the COVID-19 pandemic [24]. The 
more recent study by Ramaroson et al. [26] focused on 

Conclusion  Full childhood vaccination coverage is low in Madagascar. Factors identified to be associated with 
vaccination coverage were maternal age, education, place of delivery, working status, antenatal care visits, and media 
access. Collaboration between the Ministry of Health and local authorities is recommended in Madagascar to improve 
vaccination coverage, promote antenatal care, clean delivery practices and access to skilled birth attendants, raise 
parental awareness, and enhance healthcare workers’ communication about vaccination schedules through various 
media channels.
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structural, relational, and cultural constraints influenc-
ing vaccination coverage. Given the persistently low vac-
cination rates observed in previous years, falling below 
the WHO recommendation of at least 90% of all vaccine 
coverage [27], and the exacerbated decline in vaccination 
rates due to the COVID-19 pandemic, conducting a more 
specific post-COVID-19 analysis becomes essential to 
bolster vaccination rates. Therefore, this study aimed to 
identify factors associated with full vaccination coverage 
among children aged 12–23 months in Madagascar.

The expanded programme on immunization (EPI) 
schedule in Madagascar

Vaccine Age of Administration
BCG At birth
OPV0 At birth
DTP-HepB-Hib 6 weeks, 10 weeks, 14 weeks
OPV 6 weeks, 10 weeks, 14 weeks
PCV 6 weeks, 10 weeks, 14 weeks
Rotavirus Vaccine 6 weeks, 10 weeks
Measles Vaccine (MCV1) 9 months
Yellow Fever Vaccine 9 months
Inactivated Polio Vaccine (IPV) 14 weeks, 9 months
Measles Vaccine (MCV2) 15–23 months

Methods
Data source, design, and sampling procedure
We used data obtained from the 2021 Madagascar 
Demographic and Health Survey [28]. The MDHS used 
a cross-sectional study design, which was carried out by 
the National Institute of Statistics in conjunction with 
the Madagascar Ministry of Health in 22 regions of the 
country. The MDHS is a nationally representative survey 
that collects data on fundamental health indicators, such 
as mortality, morbidity, family planning service utilisa-
tion, fertility, and maternal and child health services such 
as vaccinations. Data were derived from the measure 
DHS, program (​h​t​t​p​​s​:​/​​/​d​h​s​​p​r​​o​g​r​​a​m​.​​c​o​m​/​​d​a​​t​a​/​​d​a​t​​a​s​e​t​​/​
M​​a​d​a​​g​a​s​​c​a​r​_​​S​t​​a​n​d​​a​r​d​​-​D​H​S​​_​2​​0​2​1​.​c​f​m​?​f​l​a​g​=​1). The ​c​o​
u​n​t​r​y​’​s survey comprises a variety of datasets, including 
data on men, women, children, births, and households. 
This study used the children’s record dataset (KR file). It 
comprises a women’s questionnaire that measures socio-
demographic characteristics of the mothers’ informa-
tion on reproductive health and service use behaviours, 
as well as information specific to childbirths in the past 
five years for women between the ages of 15 and 49. The 
MDHS used two stages of stratified sampling techniques 
to select respondents for the study. Enumeration Areas 
(EAs) were randomly selected in the first stage, house-
holds were identified in the second stage. This study 
included a weighted sample of 2,250 children aged 12–23 

months in the final analysis. Figure 1 shows the inclusion 
and exclusion criteria of the study sample.

Variables
Outcome variable
The outcome variable was the full childhood vaccination 
status of children aged 12–23 months. According to the 
WHO recommendation, “a fully vaccinated child is the 
one who has received the following vaccines; BCG vac-
cination against tuberculosis; three doses of DPT vaccine 
to prevent diphtheria, pertussis, and tetanus ; at least 
three doses of polio vaccine; and one dose of measles vac-
cine [29]. Data on vaccination coverage were collected 
through vaccination cards or verbal reports from moth-
ers. Mothers were asked to recall their child’s vaccina-
tions if a vaccination card was unavailable or incomplete. 
The outcome variable had five response categories: no, 
vaccination date on the card, reported by mother, vacci-
nation marked on the card, and don’t know. These were 
recoded into binary values: For mothers who responded 
‘no’ were recorded as ‘’ 0’’ and labelled not received, 
whereas the other responses ‘’ vaccination date on the 
card, reported by mother, vaccination marked on the 
card were recorded together as “1” and labelled “received 
the vaccine”. Children who received no or partial vaccina-
tion were labelled “no,” while those who received all vac-
cines were labelled “yes.”

Explanatory variables
We included sixteen explanatory variables. The explana-
tory variables were selected from the MDHS dataset 
based on prior knowledge and published literature [23–
25, 30–34]. The variables include child sex (male and 
female), the birth order (1,  2–3, 4–5 and 6 and above), 
mother’s age (15–24, 25–34, and 35–49 years), mother’s 
occupation (not working and working), mother’s edu-
cation (no formal education, primary education and 
secondary or higher), father’s education (no formal edu-
cation, primary education and secondary or higher), 
number of children under the age of 5 years (0–1, 2 and 
3 or more), wealth index (poorest, poorer, middle, richer 
and richest), number of living children (1 and 2+), num-
ber of antenatal care visits during pregnancy (no visits, 
less than eight visits (1-7 visits), and eight visits or more 
visits),  place of delivery (home or other and health 
facility), postnatal care visits (no and yes), marital sta-
tus  (never married, married, cohabiting, widowed and 
divorced). Other variables included the place of residence 
(urban and rural), distance to health facility (big problem 
and not a big problem), and access to media—television, 
radio, and newspaper (not access and access). Table  1 
shows the coding scheme of the study variables.

https://dhsprogram.com/data/dataset/Madagascar_Standard-DHS_2021.cfm?flag=1
https://dhsprogram.com/data/dataset/Madagascar_Standard-DHS_2021.cfm?flag=1
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Statistical analysis
Stata software version 13  was used for all the analy-
ses. Descriptive statistics, including percentages, bar 
charts, and frequency tables, were used to describe the 
study respondents and to determine the proportion of 
full vaccination coverage by socio-demographic charac-
teristics. Bivariate analysis was used to show the asso-
ciation between socio-demographic characteristics and 
full vaccination coverage. Variables were determined 
statistically significant at p-value < 0.25 during bivari-
ate analysis, and few variables above the set significance 
level but had shown significant association in some stud-
ies were considered for adjustment in the multivariable 
logistic regression. Adjusted odds ratio (aOR) and 95% 
confidence interval (CI) were used to assess the strength 

of the association between full vaccination coverage and 
the explanatory variables. The statistical significance 
threshold was set at < 0.05. Sample weights were applied 
to compensate for the unequal probability of selection 
between the strata that have been geographically defined 
as well for non-responses. Details of the weighting pro-
cedure can be found in the MDHS 2021 (28). The “svy” 
command was used to weigh the survey data and to 
account for the complex nature of the DHS.

Ethical approval and consent to participate
Ethical clearance was not sought for this study due to 
the public availability of the 2021 MDHS data. We sub-
mitted a project proposal to the DHS program. After-
wards, permission was obtained to download and use 

Fig. 1  Inclusion and exclusion criteria
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the children’s  (KR) dataset. No names of individuals or 
household addresses are in the data files.

Results
Descriptive characteristics of the respondents
A total of 2,250 women with children aged  12 to 23 
months of age were included in the analysis. As shown 
in Fig.  1, the overall prevalence of fully vaccinated chil-
dren in Madagascar in 2021 was 48.9%. The vaccination 
coverage for BCG, DPT3, Polio 3 and measles was 78.1%, 
68.4%, 58.6% and 63.9%, respectively. Table 2 presents the 
baseline characteristics of the study population. More 
than half (52.1%) of the children were identified as males, 
and more than one-third (39.6%) were in the 2–3 birth 
cohort. Regarding maternal and household characteris-
tics, approximately half of respondents were between the 
ages 15 and 24 years and 45.0% of respondents had pri-
mary school education. Furthermore, almost half (44.9%) 
of the respondents’ partners also had primary school 
education. Most respondents (47.1%) had between 0 and 
1 child under five years, and about two in three respon-
dents (67.8%) were in marital union. Approximately a 
quarter was within grouped under the poorest wealth 
index. Regarding maternal care, a majority (87.2%) had 
less than eight contacts of ANC, and almost two-thirds 
(65.7%) had a postnatal check-up of their babies within 
two months of birth. Further, most respondents (84.2%) 
were living in rural residences,  two-thirds indicated that 

distance to health facilities was not a big problem, and 
more than half (54.5%) had access to media. 

Proportion of children 12–23 months vaccinated with 
essential vaccines
Figure  2 shows the vaccination coverage for children 
aged 12–23 months in Madagascar. Almost half 48.9% 
of the children had received full vaccination in Mada-
gascar. There were variations in polio and DPT vaccina-
tion among the children. Vaccination coverage for BCG, 
third-dose polio, third-dose DPT, and measles was 78.1%, 
58.6%, 68.4%, and 63.9%, respectively.

Bivariate analysis of full vaccination coverage among 
children aged 12–23 months
Similar proportions of male and female children had full 
vaccination coverage. Likewise, the vaccination cover-
age among mothers across different age groups as shown 
in Table  3. Full vaccination coverage was higher among 
mothers with secondary or higher education  (61.9%). 
Partners with secondary or higher education had a 
greater proportion (60.2%) of full vaccination. Full vac-
cination coverage was higher among children who lived 
in urban areas (58.7%) and belong to richest wealth index 
(64.1%). Higher proportions of full vaccination were 
recorded among children whose mothers were never 
married (54.3%), those whose place of delivery was the 
health facility ( 61.1% ) and those with no big problem 
getting to the health facility ( 51.9% ). Also, 53.6%  of 
the women had eight contacts or more antenatal care 
whereas 55.1%  attended postnatal care.  Additionally, 
a higher proportion of full vaccination was observed 
among mothers who had three or more children (41.4%) 
below the age of five years. Full vaccination cover-
age was high among women who had access to media 
(59.7%),  those working (49.3%), and those who had only 
one child living (56.7%).

Factors associated with full childhood vaccination 
coverage of children aged 12–23 months
In Table  4, the multivariable analysis showed that male 
children were more likely to be fully immunized com-
pared to females (aOR: 1.24; 95% CI: 1.01–1.53). Moth-
ers aged 35–49 (aOR: 1.69; 95% CI: 1.08–2.64) were more 
likely to have their children fully immunized compared to 
women between 15 and 24 years. Children born to moth-
ers with secondary or higher education were more likely 
to receive full vaccination than those whose mothers had 
no formal education. Mothers within the middle-class 
wealth index (aOR: 1.48; 95% CI: 1.04–2.12) were more 
likely to have their children fully vaccinated compared to 
the poorest category. Mothers who were working (aOR: 
1.45; 95% CI: 1.06–1.98) were more likely to fully vac-
cinate their children compared to those who were not. 

Table 1  Definition of the explanatory variables used in the 
analysis
Characteristic Definition and coding
Child’s sex 1 = Male; 2 = Female
Birth order 1 = 1; 2 = 2–3; 3 = 4–5; 4 = 6 +
Mother’s age  (age groups) 1 = 15–24; 2 = 25–34; 3 = 35–49
Mother’s education 0 = No formal education; 1 = Primary 

education; 2 = Secondary or higher
Partner’s education 0 = No formal education; 1 = Primary 

education; 2 = Secondary or higher
Place of residence 1 = Urban; 2 = Rural
Wealth index 1 = Poorest; 2 = Poorer; 3 = Middle; 

4 = Richer; 5 = Richest
Place of delivery 1 = Home or other; 2 = Health facility
Number of antenatal visits 0 = No visits; 1 = Less than 8 con-

tacts (1–7 visits) 2 = 8 contacts or more
Postnatal check-up of baby 
within two months of birth

0 = No; 1 = Yes

Marital status 0 = Never married; 1 = Married; 2 = Co-
habiting; 3 = Widowed; 4 = Divorced

Number of under five children 1 = 0–1; 2 = 2; 3 = 3 or more
Media 0 = Not access; 1 = Access
Mothers working status 0 = Not working; 1 = Working
Distance to the health facility 1 = Big problem; 2 = Not a big problem
Number of living children 1 = 1; 2 = 2+
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Characteristic Weighted sample(n) Percentage and 95% CI
Child’s sex
Male 1,172 52.1 (49.9–54.3)
Female 1,078 47.9 (45.7–50.0)
Birth order
1 619 27.5 (25.4–29.8)
2–3 892 39.6 (37.2–42.1)
4–5 395 17.6 (15.8–19.5)
6 + 344 15.3 (13.4–17.3)
Mother’s age (age groups)
15–24 954 42.4 (40.0-44.8)
25–34 890 39.5 (37.0-42.1)
35–49 406 18.1 (16.2–20.0)
Mother’s education
No formal education 482 21.4 (18.9–24.2)
Primary education 1012 45.0 (42.3–47.5)
Secondary or higher 756 33.6 (30.9–36.4)
Partner’s education
No formal education 368 20.5 (17.9–23.4)
Primary education 802 44.9 (41.9–47.9)
Secondary or higher 618 34.6 (31.7–37.5)
Place of residence
Urban 355 15.8 (14.0-17.7)
Rural 1895 84.2 (82.3–86.0)
Wealth index
Poorest 603 26.8 (23.4–30.5)
Poorer 497 22.1 (19.8–24.4)
Middle 459 20.4 (18.2–22.9)
Richer 360 15.9 (13.9–18.3)
Richest 331 14.7 (12.4–17.5)
Place of delivery
Home or other 1,358 60.4 (57.2–63.6)
Health facility 892 39.6 (36.4–42.8)
Number of antenatal contacts
No contact 222 10.4 (8.6–12.4)
Less than eight contacts 1,867 87.2 (85.1–89.1)
Eight or more contacts 51 2.40 (1.58–3.55)
Postnatal check-up of baby within two months of birth
No 1,398 65.7 (62.9–68.4)
Yes 730 34.3 (31.6–37.1)
Marital status
Never married 180 7.9 (6.83–9.31)
Married 1,526 67.8 (64.8–70.7)
Cohabiting 277 12.3 (10.3–14.6)
Widowed 19 0.8 (0.50–1.32)
Divorced 248 11.0 (9.4–12.9)
Number of under five children
0–1 1,058 47.1 (44.5–49.6)
2 921 40.9 (38.7–43.1)
Three or more 271 12.0 (10.45–138)
Media
Not access 1,024 45.5 (42.2–48.8)
Access 1,226 54.5 (51.2–57.8)
Mothers working status

Table 2  Descriptive characteristics of women with children aged 12–23 months in Madagascar (N = 2,250)
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Compared to mothers who delivered their babies at 
home or other places, mothers who delivered their babies 
at the health facility were more likely to vaccinate their 
children fully (aOR: 1.57; 95% CI: 1.22–2.02). Mothers 
who had less than eight antenatal care visits (aOR: 3.63; 
95% CI: 2.30–5.72), and those with eight or more visits 
(aOR: 1.20; 95% CI: 1.35–6.51) were more likely to have 
their children vaccinated fully compared to those with 
no antenatal care visits. Mothers exposed to media were 
more likely to fully vaccinate their children than their 
counterparts (aOR: 1.65; 95% CI: 1.26–2.16).

Discussion
This study examined the full vaccination coverage and its 
associated factors among children aged 12–23 months in 
Madagascar. We found the proportion of full vaccination 
coverage among the children was 48.9%. Factors associ-
ated with full vaccination coverage were the child’s sex, 
mother’s age, mother’s education, place of delivery, num-
ber of antenatal care visits, wealth index, mother’s work-
ing status, and media access.

In this study, the coverage of full childhood vaccina-
tion stood at 48.9%, indicating that most children (51.1%) 
did not receive all recommended childhood vaccinations. 
The proportion of full vaccination coverage observed in 
our study is similar to findings from studies conducted in 

Fig. 2  The proportion of children 12–23 months vaccinated with essential vaccines, MDHS, 2021

 

Characteristic Weighted sample(n) Percentage and 95% CI
Not working 338 15.1 (13.1–17.2)
Working 1,912 84.9 (82.8–86.9)
Distance to the health facility
Big problem 811 36.0 (32.8–39.3)
Not a big problem 1,439 63.9 (60.7–67.2)
Number of living children
1 632 28.1 (25.9–30.4)
2+ 1,617 71.8 (69.6–74.0)

Table 2  (continued) 
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Characteristic Partial vaccination
n = 1154
n (%)

Full vaccination
n = 1,096
n (%)

Chi-square/ p-value

Child’s sex 2.617/0.1627
Male 621 (52.9) 552 (47.1)
Female 533 (49.5) 544 (50.5)
Birth order 39.82/<0.001
1 270 (43.6) 349 (56.4)
2–3 439 (49.2) 453 (50.8)
4–5 234 (50.1) 162 (40.9)
6 + 211 (61.4) 132 (38.6)
Mother’s age (age groups) 0.29/0.891
15–24 494 (51.8) 460 (48.2)
25–34 450 (50.6) 440 (49.4)
35–49 210 (51.6) 196 (48.4)
Mother’s education 129.272/<0.001
No formal education 344 (71.2) 139 (28.8)
Primary education 522 (51.6) 489 (48.4)
Secondary or higher 288 (38.1) 468 (61.9)
Partner’s education 75.78/<0.001
No formal education 251 (68.5) 116 (31.5)
Primary education 404 (50.3) 399 (49.7)
Secondary or higher 246 (39.8) 372 (60.2)
Place of residence 16.874/0.0012
Urban 147 (41.3) 208 (58.7)
Rural 1,007 (53.2) 888 (46.8)
Wealth index 137.961/<0.001
Poorest 414 (68.6) 189 (31.4)
Poorer 276 (55.6) 221 (44.4)
Middle 206 (44.9) 253 (55.1)
Richer 139 (38.7) 221 (61.3)
Richest 119 (35.9) 212 (64.1)
Place of delivery 90.92/<0.001
Home or other 807 (59.4) 551 (40.6)
Health facility 347 (38.9) 545 (61.1)
Number of antenatal visits 117.78/<0.001
No visits 189 (85.1) 33 (14.9)
Less than eight contacts 872 (46.7) 995 (53.3)
Eight contacts or more 24 (46.4) 27 (53.6)
Postnatal check-up of baby within two months of birth 16.26/0.0012
No 756 (54.1) 642 (45.9)
Yes 328 (44.9) 402 (55.1)
Marital status 27.93/0.007
Never married 82 (45.7) 98 (54.3)
Married 740 (48.5) 786 (51.5)
Cohabiting 169 (60.9) 109 (39.1)
Widowed 9 (51.6) 9 (48.4)
Divorced 153 (61.9) 95 (38.3)
Number of under five children 17.79/0.0027
0–1 495 (46.8) 563 (53.2)
2 500 (54.3) 421 (45.7)
3 or more 159 (58.6) 112 (41.4)
Media access 130.16/<0.001
Not access 660(64.4) 364(35.6)
Access 494(40.3) 732(59.7)

Table 3  Bivariate analysis of full vaccination coverage of children 12–23 months in Madagascar
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Ethiopia [35], Uganda [36], and Mozambique [37]. How-
ever, our results exceed previous studies, reporting 18.8% 
in Guinea [36] and 33.3% in Ethiopia [38]. Additionally, 
our findings are lower than those of other studies, report-
ing 85% in Burundi [33], 93.1% in China [39], and 85.6% 
in sub-Saharan Africa [40]. Although our study did not 
investigate specific reasons behind the low vaccination 
rate among children, prior studies in Madagascar have 
linked this issue to vaccine stockouts, hindering access 
to vaccination services, and factors such as a shortage of 
adequately trained personnel to administer the vaccines 
[41] and unreliable access to electricity for maintaining 
the cold chain [24]. Ill-treatment of women by medical 
professionals, such as being hostile, demeaning, or vio-
lent, could have resulted in a decrease in the uptake of 
vaccination services. Evidence shows that health provid-
ers punished women who forgot their child’s vaccination 
card, skipped an appointment, or had a dirty or poorly 
dressed child [41]. Mothers who experience this abuse 
from their providers may feel embarrassed and be dis-
couraged from vaccinating their children. These beliefs 
may exacerbate postpartum depression in mothers, 
which could have detrimental effects on their health [42]. 
Nevertheless, the differences in vaccination coverage 
between countries could be attributable to socio-cultural 
differences, changes in healthcare coverage and legisla-
tion, discrepancies in sample size, and differences in vac-
cination access among the study settings [43, 44].

The study found that male children were more likely 
than female children to have received all recommended 
vaccinations, possibly due to a preference for male chil-
dren in some cultures [39]. However, contrasting find-
ings from a systematic review in Madagascar indicated 
similar vaccination coverage in both boys and girls. Nev-
ertheless, three of the four articles noted slightly higher 
vaccination rates among girls than boys [23]. As per the 
findings of Fang et al. [45] there has been a decline or 
complete elimination of male and female discernment 
concerning health state and the general understanding 
of the notion of “male preference” in recent times. The 

results may differ based on the study setting, but gender 
discernment has a mixed impact on vaccination status. 
There has been some shift in male affection and a pos-
sible decrease in gender bias, particularly in households 
where only one child is permitted. However, we cannot 
ignore sex differences in vaccine access because, in some 
places, male preference still has a significant impact on 
children’s health [39, 45].

Mothers aged 35 to 49 were more likely to fully vac-
cinate their children than those aged 15 to 24. This is 
consistent with studies reported in Nigeria [46] and East 
African countries [33]. This phenomenon could be attrib-
uted to the increased accessibility of maternal health 
services as mothers age, including antenatal care visits, 
supervised deliveries, and postnatal care visits, which 
serve as platforms for introducing mothers to child vacci-
nation [47, 48]. Furthermore, with advancing age, moth-
ers tend to acquire a more comprehensive understanding 
of childhood diseases and the importance of vaccination 
in preventing them [49].

The study revealed a significant association between 
full vaccination coverage and maternal educational 
attainment. Children of mothers with secondary or 
higher education had a higher likelihood of being fully 
vaccinated than those without formal education. This 
may be attributed to educated mothers being more 
informed about vaccination benefits, having access to 
relevant information, and ensuring their children adhere 
to the recommended vaccine schedule. Previous studies 
have shown that vaccination inclination increases with 
educational attainment [50, 51]. Previous research con-
ducted in Nigeria [52], India [53], and Pakistan [54] sup-
ports this finding. However, a study in Ghana found no 
association between full vaccination and the educational 
status of the mother [55].

 Mothers who were working demonstrated a signifi-
cantly higher likelihood of fully vaccinating their chil-
dren than those who were not. This finding aligns with 
existing literature in rural Nigeria, which suggests that 
employment may provide some psychological motivation 

Characteristic Partial vaccination
n = 1154
n (%)

Full vaccination
n = 1,096
n (%)

Chi-square/ p-value

Mothers working status 1.85/0.253
Not working 185 (54.7) 153 (45.3)
Working 969 (50.7) 943 (49.3)
Distance to the health facility 16.63/0.006
Big problem 462 (57.0) 349 (43.0)
Not a big problem 691 (48.1) 748 (51.9)
Number of living children 22.48/0.001
1 274 (43.3) 358 (56.7)
2+ 880 (54.4) 738 (45.6)

Table 3  (continued) 
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Characteristic aOR (95%CI)
Child’s sex
Female 1.00
Male 1.24 (1.01-1.53)*
Birth order
1 1.00
2–3 1.21 (0.59–2.46)
4–5 0.96 (0.43- 2.16)
6 + 0.85 (0.35- 2.06)
Mother’s age (age groups)
15–24 1.00
25–34 1.34 (0.99–1.80)
35–49 1.69 (1.08- 2.64)*
Mother’s education
No formal education 1.00
Primary education 1.54 (1.08–2.20)
Secondary or higher 1.68 (1.15–2.45)*
Place of residence
Urban 1.00
Rural 0.93 (0.64–1.37)
Wealth index
Poorest
Poorer 1.15 (0.83–1.59)
Middle 1.48 (1.04–2.12)*
Richer 1.51 (0.98–2.31)
Richest 1.12 (0.68–1.84)
Place of delivery
Home or other 1.00
Health facility 1.57 (1.22–2.02)*
Number of antenatal contacts
No visits 1.00
Less than eight contacts 3.63 (2.30–5.72)**
Eight contacts or more 1.20 (1.35–6.51)*
Postnatal check-up of baby within two months of birth
No 1.00
Yes 1.10 (0.88- 1.38)
Marital status
Never married 1.00
Married 0.98 (0.65–1.47)
Cohabiting 0.64 (0.36–1.12)
Widowed 0.96 (0.36–2.57)
Divorced 0.67 (0.40–1.12)
Number of under five children
0–1 1.00
2 1.03 (0.79–1.33)
3 or more 1.47 (0.95–2.28)
Media access
Not access 1.00
Access 1.65 (1.26–2.16)**
Mothers working status
Not working 1.00
Working 1.45 (1.06–1.98)*
Distance to the health facility
Not a big problem 1.00

Table 4  Multivariable logistic regression analysis of factors associated with full vaccination coverage among children 12–23 months
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to access optimal child care, including vaccination [56]. 
It could also result from the fact that employment may 
enhance a mother’s financial capacity, increasing access 
to healthcare services, including vaccination programs. 
Employment may also promote greater exposure to 
health education and awareness campaigns, as work-
places can serve as channels for disseminating public 
health information. Amoah et al. [57] reported in their 
study in sub-Saharan Africa that maternal employment, 
education, and decision-making capacity were positively 
associated with the full vaccination of children . More-
over, employed mothers might also experience social 
influences, such as peer encouragement, which can posi-
tively affect their health-seeking behavior, including vac-
cination uptake. To enhance vaccination coverage and 
reduce disparities, efforts should focus on addressing 
social determinants of health, ensuring access to quality 
healthcare, and removing barriers to maternal health-
seeking behaviors [41].

Our study found that middle-class mothers were more 
likely to fully vaccinate their children than the poor. This 
highlights the role of socioeconomic factors in improv-
ing vaccination uptake. Middle-class families may benefit 
from better access to healthcare services, education, and 
resources that facilitate maternal health-seeking behav-
iors [58]. However, the association was not significant 
among the wealthiest categories, suggesting that factors 
like complacency, competing priorities, or mispercep-
tions in health systems might influence their decisions 
[59, 60]. These findings emphasize the need for tailored 
public health strategies to address barriers across all eco-
nomic groups.

Similar to previous research [5, 53, 61], our study also 
shows that complete childhood vaccination was more 
likely to be received by children born in a health facil-
ity than those born at home or in other locations. Like-
wise, a study in India found that home-born infants were 
either fully or partially unvaccinated [62]. Also, in line 
with our findings, Pandey et al. [53]  demonstrated that 
approximately 75% of infants born in medical facilities 
had received all recommended vaccinations [54]. Infants 
born in hospitals may have access to critical medical 
services necessary for vaccination programs [62]. Addi-
tionally, mothers who give birth in a medical facility are 
more likely to receive vaccine instruction from medical 
professionals. As a result, their children are more likely 

to acquire subsequent vaccinations since they are more 
aware of the risks and benefits of immunisation [50]. For 
example, children in a hospital have access to the first 
dose of the BCG vaccine, which is given shortly after 
delivery, and parents will be taught about subsequent 
vaccinations [50, 63].

Our study showed a significant association between the 
number of antenatal care visits and full childhood vacci-
nation. In comparison to mothers who had no antenatal 
care visit, those who had fewer than eight contacts and 
eight contacts or more had a higher chance of having 
their children fully vaccinated. This finding is consistent 
with previous research conducted in Zimbabwe [50] and 
Northwest Ethiopia [44], which also found that children 
whose mothers did not have antenatal care contact with 
medical personnel were less likely to have received rec-
ommended vaccinations. This is attributed to the fact 
that mothers who do not receive antenatal care are less 
likely to adhere to antenatal care practice guidelines, 
including the administration of required vaccines dur-
ing pregnancy. Consequently, they exhibit reduced utili-
sation of health services and adherence to vaccination 
guidelines for their children. Conversely, children whose 
mothers have received antenatal care services, benefit-
ting from their familiarity with healthcare systems and 
medical professionals’ support have a higher likelihood of 
receiving all recommended vaccinations [64].

Another factor linked to full childhood vaccination 
coverage is media access. Compared to their counter-
parts, women exposed to the media had a higher likeli-
hood of vaccinating their children in full. This result is 
consistent with research from East Africa [33], Zimba-
bwe [50], and Ethiopia [65], as well as a previous study 
in Madagascar [23]. Media exposure is the most effective 
way to reach the population and encourage better health-
care-seeking behavior [33]. According to Lee et al. [67], 
media exposure is essential for influencing public opin-
ion and disseminating information regarding childhood 
vaccination programs. Exposure to mass media should 
be stressed due to its strong positive correlation with 
vaccination completion, as demonstrated in an earlier 
study [51]. Based on the successful outcomes of preced-
ing studies, information and sensitisation campaigns and 
messages should be carefully designed and distributed 
through radio, newspapers, and television stations [40, 
68].

Characteristic aOR (95%CI)
Big problem 1.04 (0.83–1.32)
Number of living children
1 1.00
2+ 0.63 (0.31–1.29)
(***)P < 0.0001, (**) P < 0.001), (*) p < 0.05

Table 4  (continued) 
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Strengths and limitations
This research has a lot of strengths. First, the study’s data 
came from the most current, nationally representative, 
and large population-based survey sample covering every 
area and administrative division in Madagascar. Secondly, 
there is a typical design across the DHS surveys, with 
standard variables allowing cross-context comparisons. 
The results could therefore be relevant to other devel-
oping countries. It is important to note the limitations 
of this study’s conclusions. First, the analysis employed 
potential predictor elements from the 2021 MDHS. 
However, factors like the quality of vaccination services 
not included in the DHS data set are probably important 
drivers of children receiving all recommended vaccina-
tions. Secondly, recall bias is possible because the data on 
childhood full vaccination was collected retrospectively 
(via vaccination cards and maternal self-report). Third, 
drawing inferences about causal relationships between 
explanatory variables and a comprehensive childhood 
vaccination is made more difficult because the analy-
ses were based on data from a cross-sectional survey. 
As a result, it is essential to confirm the validity of the 
observed connections using data collected longitudinally 
across time.

Conclusion
The overall prevalence of full childhood vaccination 
was 48.9% in Madagascar. Predictors such as child’s sex, 
maternal age, maternal education, place of delivery, num-
ber of antenatal care visits, wealth index, mother’s work-
ing status and media access were significantly associated 
with full childhood vaccination. Our findings indicated 
that full childhood vaccination coverage falls short of 
the WHO’s EPI coverage objective of at least 90%. It is 
recommended that the Ministry of Health in Madagas-
car collaborate with regional health departments and 
local administrative levels to achieve the recommended 
coverage. To address systemic challenges in vaccination 
coverage in Madagascar, key actionable points include 
improving vaccine supply chains through better logis-
tics and infrastructure, enhancing training for healthcare 
workers to ensure respectful care to caretakers during 
vaccination sessions, and increasing access to media for 
public health campaigns that raise awareness about vac-
cination importance. Strengthening antenatal care ser-
vices with integrated vaccination education, promoting 
the use of immunization cards, and engaging community 
leaders to mobilize support for vaccinations are essential. 
Additionally, conducting regular assessments of vaccina-
tion programs can help identify barriers and tailor inter-
ventions to improve uptake and public health outcomes. 
They should also inform mothers about the various vac-
cination plans and the need to keep the vaccination cards 

through media channels, such as radio, television, com-
munity information systems and even phone calls.
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