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Abstract

Background

Achieving universal health coverage requires ensuring that children have access to high-quality, safe,
effective and affordable vaccines. The Immunization Agenda 2030 focuses on increasing vaccination
services for children who have never received any routine vaccines (zero-dose) and those who have
missed some recommended vaccines (under vaccinated children), aiming to reduce immunization rate
disparities and promote vaccination equity. This study examines the extent to which socioeconomic and
regional factors impact childhood immunization in Ghana among children aged 12-59 months.

Methods

A population-based cross-sectional study was conducted among children aged 12-59 months from the
2022 Ghana Demographic and Health Survey. The analysis was performed using Stata Version 15, which
is based on bivariate and multivariate logistic regression models to examine the impact of various
independent variables on children's complete immunization in Ghana.

Results

The results revealed that childhood immunization is significantly linked with maternal education, the
household wealth index, urban-rural residence, antenatal care attendance, media exposure and perceived
distance to a healthcare facility. In addition, our multivariate logistic analysis showed that maternal
education, the household wealth index, antenatal care attendance, and marital status remained
significantly associated with complete childhood immunization. Surprisingly, our logistics analysis
revealed no significant link between full childhood immunization and factors such as urban-rural
residence, mother’s age, media exposure, employment status, perceived distance to health facilities, and
household size.

Conclusions

By exploring these predictors, our paper contributes to the extant literature on ongoing discussions on
health equity, vaccination accessibility, and evidence-based public health policy in sub-Saharan Africa.
Thus, this paper underlines the need for targeted, equity focused interventions to fully increase
childhood vaccination coverage. Further research is needed in developed economies.

1. Background

Globally, childhood immunization is a highly effective and cost efficient public health intervention that
greatly decreases morbidity and mortality from vaccine preventable diseases [1, 2]. According to the
World Health Organization (WHO), immunization prevents an estimated 3.5 to 5 million deaths each year
from diseases including measles, diphtheria, tetanus, pertussis, and poliomyelitis. Despite significant
global advancements in vaccine coverage, disparities in childhood immunization remain, especially in
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low- and middle-income countries in sub-Saharan Africa (SSA). In many African countries including SSA,
incomplete immunization is a major contributor to preventable childhood illnesses, hospitalizations and
mortality. Inequalities in vaccine coverage persist as a reflection of wider socioeconomic and healthcare
inequalities, despite increased access to routine immunization services via the Expanded Programme on
Immunization in several countries. The literature has evidenced that maternal education, household
wealth, access to healthcare, use of antenatal care (ANC), and place of residence are critical factors
influencing childhood vaccination coverage in SSA [3, 4].

Over the past 20 years, Ghana has been recognized for its comprehensive childhood immunization
programmes in SSA, which have significantly increased vaccination coverage [4, 5]. However, national
advancements have created disparities in vaccination rates among various demographic groups and
regions. Recent evidence from the Ghana Demographic and Health Survey (GDHS) indicates ongoing
disparities in childhood immunization coverage among urban versus rural populations, wealth
categories, and geographic regions [6]. Furthermore, variability in vaccination coverage leads to an
increased risk of outbreaks of vaccine-preventable diseases, with some areas achieving high levels and
others experiencing delays and incomplete immunization [7]. However, important gaps remain in the
literature. First, previous studies in Ghana were mostly limited to specific vaccines and localized
populations which may not reflect recent changes in demographics and healthcare [8]. Furthermore,
research in Ghana relies primarily on traditional methods, with few studies addressing how structural
inequalities such as wealth, maternal education and geographic location collectively influence
immunization outcomes in the evolving healthcare landscape [3, 9].

Moreover, although recent studies have explored vaccination coverage and determinants, limited
attention has been given to the joint interaction of socioeconomic inequalities and regional disparities
within an integrated analytical framework [6]. Therefore, we close these important gaps to extend the
extant literature on the extent to which socioeconomic and regional factors impact childhood
immunization in Ghana.

Notably, our paper addresses these gaps by focusing on Ghana for the following valuable reasons. First,
Ghana represents a unique public health setting characterized by rapid urbanization, substantial regional
socioeconomic variation, expanding healthcare infrastructure, and ongoing immunization policy reforms
[9, 10]. Additionally, Ghana's increasing integration of digital health campaigns and community-based
health planning services creates an important context for understanding persistent inequalities in
vaccine uptake despite improvements in national immunization programmes [11]. Therefore, we suggest
that understanding these disparities is essential for designing targeted public health interventions
capable of improving equitable vaccine coverage and reducing preventable childhood morbidity and
mortality. Against this backdrop, we ask the following important research question:

To what extent do socioeconomic and regional factors influence childhood immunization uptake in
Ghana?
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By utilizing nationally representative GDHS 2022 data, we examine how maternal education, household
wealth, urban-rural residence, antenatal healthcare utilization, media exposure, and geographic region
shape childhood immunization outcomes in Ghana. By adopting both bivariate and multivariate logistic
regression models, we found that childhood immunization is significantly linked with maternal
education, the household wealth index, urban-rural residence, ANC attendance, media exposure and
perceived distance to a healthcare facility. In addition, our multivariate logistic analysis revealed that
maternal education, the household wealth index, ANC attendance, and marital status remained
significantly associated with complete childhood immunization. Surprisingly, our logistics analysis
demonstrated no significant link between full childhood immunization and factors such as urban-rural
residence, mother’s age, media exposure, employment status, perceived distance to health facilities, and
household size. By exploring these predictors, our paper contributes to the extant literature on ongoing
discussions on health equity, vaccination accessibility, and evidence-based public health policy in sub-
Saharan Africa.

The rest of the paper is organized as follows: Section 2 discusses the data source, descriptions of the
variables and summary statistics of the sample. Section 3 presents the results and discussions obtained
from both bivariate and multivariate logistics regressions. The paper ends with conclusions in section 4,
summarizing the key findings, and highlighting the policy recommendations based on the findings.

2. Methods and Data

This paper employed a cross-sectional analytical method utilizing secondary data obtained from the
Demographic and Health Survey (DHS) programme. The DHS Programme conducts household surveys in
low and middle-income countries to provide standardized data on health indicators, including population
health, maternal and child health, fertility, nutrition, and immunization [12]. The study used data from the
latest GDHS, applying a multistage stratified sampling design for national representativeness across all
administrative regions. The GDHS is suitable considering its extensive and standardized data on
childhood immunization, maternal characteristics, household socioeconomic conditions, and healthcare
utilization. The survey enables comparative regional analyses because of its nationally representative
sampling and detailed geographic breakdown.

In particular, the study used a population aged 12-59 months included in the GDHS dataset. This study
suggested that restricting the analysis to children within this age range ensured that participants had
sufficient time to complete the recommended national immunization schedule at the time of the survey.
The DHS employs a two-stage stratified cluster sampling approach. In the first stage, enumeration areas
are selected on the basis of probability proportional to population size. In the second stage, households
are systematically selected within each enumeration area. Children with incomplete immunization
records or missing information on key explanatory variables were excluded from the final analysis. The
sampling weights provided by the DHS dataset were applied during the statistical analyses to account
for the complex survey design and ensure nationally representative estimates. The study included a
sample of 5,695 children after data cleaning.
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2.1. Study Variables
2.1.1. Dependent Variables

Our paper focuses on child immunization status in Ghana, which serves as the main outcome measure
of our research. Notably, child immunization is categorized as either complete immunization or
incomplete immunization. For complete immunization, it is defined on the basis of the Ghana Expanded
Programme on Immunization schedule and DHS vaccination indicators. Children are considered fully
immunized if they have received all age-appropriate routine vaccinations, as verified by vaccination cards
or maternal recall during the survey. However, children who have not received all recommended vaccine
doses are considered incompletely immunized.

2.1.2. Independent Variables

The research included 11 independent variables based on the extant literature examining the
determinants of childhood immunization updates in SSA and Ghana. These variables include maternal
education level, the household wealth index, region of residence, urban-rural residence, maternal age,
ANC attendance, exposure to mass media, marital status, employment status, distance to healthcare
facility, and household size. These were selected because the DHS views them as essential elements of
maternal healthcare and the literature has shown a strong correlation between them and full
immunization [13—-16]. Maternal education level was categorized into four categories: no formal
education, primary education, secondary education and higher education. the household wealth index
developed by the DHS using principal component analysis of household assets is divided into poorest,
middle, richer and richest. Region of residence describes the administrative area in Ghana where
households are situated, accelerating the evaluation of geographic disparities in immunization uptake
according to the GDHS dataset. The place of residence was classified as either rural or urban and
defined as a binary variable. Maternal age was measured as a continuous variable in years categorized
as: 15-24, 25-34, and 35-49 years. The number of ANC visits was recoded as = 4 visits vs < 4 visits.
Exposure to mass media was categorized as “yes” or “no” based on self-reported access to print media,
radio, or television. Marital status was recorded as either unmarried or married. Maternal employment
status was categorized as either currently employed or not employed during the survey period. Distance
to healthcare facilities was examined based on respondents’ perceptions categorized as: “big problem”
or "not a big problem" in accessing care. Household size was quantified as a continuous variable for the
total number of members and categorized into small (1-4 members), medium (5-7 members), and large
(8 or more members) households for subgroup analysis.

2.2. Data analysis

In this study, we used STATA version 15 to analyse the data. The study employed both descriptive and
inferential statistics. The variables are presented as frequencies and percentages. The research adopted
two models, bivariate and multivariate logistic regression, to examine the effects of independent
variables on the complete immunization of children in Ghana. Specifically, multivariate logistic

Page 5/19



regression analysis was used to identify independent predictors of childhood immunization uptake,
accounting for confounding variables. Adjusted odds ratios with 95% confidence intervals were reported
to assess the strength of associations between explanatory variables and complete childhood
immunization. The logistic regression model adopted in our study is as follows:

log(lp%p) =B+ B X1+B8,Xo+... +8,X,
where p denotes the probability of the child being fully immunized. X7 ... X5 represents the
independent variables included in the model, including maternal education, the household wealth index,
region of residence, place of residence, maternal age, ANC attendance, media exposure, marital status,
employment status, distance to health facilities, and household size. 3 is the intercept term. The
coefficients ... . X, represent the log-odds change in the likelihood of complete immunization
associated with a one-unit change in each predictor variable, with all other variables held constant.
Statistical significance was determined as two-sided (p < 0.05). Notably, all analyses considered the
complex survey design of the GDHS, including sampling weights, clustering, and stratification, to ensure
validity. Multicollinearity among independent variables was evaluated through the variance inflation
factor (VIF) and model goodness of fit.

3. Results and Discussions

3.1. Sociodemographic and economic characteristics

The study sample was weighted to be descriptive of 5,695 children aged 12-59 months. The
sociodemographic, maternal and household characteristics associated with these children are shown in
Table 1. According to the findings, most mothers were between the ages of 25 and 34 (49.85%), followed
by those between the ages of 35-49 (29.52%) and 15-24 (20.63%). In terms of education level, only a
small percentage of mothers had higher education (4.46%), with secondary education accounting for the
majority (48.10%), followed by no formal education accounting for 27.4%, and primary education
representing 20%. With respect to household wealth status, a greater percentage of children came from
households in the lowest wealth quintile (22.18%), followed by those in the middle (19.56%) and poorer
(21%) categories, few children came from households in the richest (18.41%) and richer representing
18.85% of all children. Next, most of the children were from rural families representing 55%, whereas the
others were from urban families representing 45%.
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Table 1
Bivariate Results

Variable Category COR 95%ClI p-value
Maternal education ~ Primary vs none 1.3 1.03-1.63  0.027
Secondary vs none 1.85 1.42-242 <0.001
Higher vs none 268 1.79-4.01 <0.001
Wealth index Poorer vs poorest 1.18 0.93-1.49 0.162
Middle vs poorest 1.29 1.01-1.64 0.041
Richer vs poorest 1.42 1.11-1.81 0.006
Richest vs poorest 2.1 1.59-2.77 <0.001
Residence Urban vs rural 1.65 1.30-2.09 <0.001
Maternal age 25-34vs 15-24 1.1 0.88-1.38 0.39
35-49vs 15-24 1.07 0.82-1.40 0.62
ANC visits > 4 visits vs < 4 visits 2.4 1.82-3.18 <0.001
Media exposure Yes, vs No 1.38 1.13-1.69 0.002
Marital status Married/cohabiting vs not married 1.15 091-1.46 024
Employment status  Employed vs Unemployed 1.08 0.86-1.35 0.51
Distance to facility Not a big problem vs big problem 1.44 1.12-1.85 0.004
Household size 5-7vs1-4 0.95 0.76-1.19 0.65
>8vs1-4 0.89 0.70-1.14 0.35
Note: COR cumulative Odds Ratio, Cl= Confidence Interval, “ p < 0.05, ™ p<0.01, ™ p < 0.001

According to the regional distribution, the Ashanti Region (18.7%), Greater Accra Region (15.46%) and
Northern Region (12.4%) had the highest proportions of children, whereas the Upper West Region had
the lowest proportion. Most mothers were either married or cohabiting with insufficient data suggesting
that they were never married, divorced, separated or widowed. Regarding employment, most of the
mothers representing 79.3% were employed, with few unemployed mothers during the survey period.
Finally, a sizable portion of mothers stated that distance to a medical facility was not a considerable
issue representing 72.2%, whereas some mothers still saw distance as a barrier to receiving care,
representing 27.74%. Based on the overall results, we suggest that our study population has significant
socio-demographic differences in maternal, household and geographic factors that could influence the
prevalence of childhood immunization in Ghana.

3.2 Bivariate analysis
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We present the results of the bivariate logistic regression analysis examining the crude relationships
among explanatory factors and full childhood immunization among Ghanaian children aged 12-59
months, as shown in Table 1.

Table 1 shows that evidence of childhood immunization was significantly linked with maternal
education, the household wealth index, urban-rural residence, ANC attendance, media exposure and
perceived distance to a healthcare facility at the bivariate level. First, maternal education showed a
positive and significant association with childhood immunization. It can be observed that children whose
mothers had completed primary school were 1.30 times more likely to be fully immunized than were
children whose mothers had not received any formal education (COR = 1.30, 95%, Cl = 1.03-1.63, p value
=0.027). Similarly, children whose mothers completed secondary education were 1.85 times more likely
to be fully immunized, and those whose mothers completed higher education had an even higher
likelihood of 2.68, indicating significant correlations between maternal education rates and child
immunization rates (mothers who completed secondary education = COR=1.85, 95%, Cl:1.42-2.42, p <
0.001, those who completed higher education = COR=2.68,95%, Cl = 1.79-4.01, p value < 0.001).

Moreover, the household wealth index showed a significant effect on childhood immunization, with
children from middle-income households having higher odds of full immunization than those from the
poorest households (COR =1.29,95%, Cl:1.01-1.64, p value = 0.041). However, those from wealthier
households were more likely to be fully immunized, with significant odds ratios of 1.42 and 2.10 for
those from the richest and richer households, respectively (COR =1.42,95%, Cl:1.11-1.81, p = 0.006,
COR=2.10,95%, Cl:1.59-2.77, p < 0.001). The previous findings reinforced our findings such as those of
[17-19]. However, the associations for poorer households were not statistically significant.

Our bivariate analysis further revealed that place of residence was significantly associated with
immunization status. Children living in urban areas were 1.65 times more likely to be fully immunized
than those in rural communities (COR = 1.65,95%, Cl:1.30-2.09, p value < 0.001). This finding departs
from prior studies in developing countries that reported statistically significant rural disadvantages in
child immunization coverage [20-22]. Our findings imply that despite urban health facilities and
immunization centres, barriers remain, leading to low immunization coverage among underserved
populations in informal settings [23, 24]. Over the last two decades, Ghana has witnessed a rapid pace of
urbanization, with substantial growth in slums and informal settlements [3]. Thus, the growing number of
underserved children in slums and informal settlements in urban areas in Ghana have contributed to the
observed urban disadvantage in the coverage of child immunizations. Given the existence of large
spatial disparities in access to and utilization of health services and facilities, the child immunization
strategy in Ghana appears to have placed emphasis on rural areas, much to the neglect of underserved
populations in urban areas. In line with this, there has been much emphasis on expanding basic health
services in rural areas through the Community-based Health Planning and Services (CHPS) programme.
The urban-based CHPS has been much more challenging to implement, as the population is more
volatile and less well demarcated [25].
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Next, we discovered that complete immunization was highly correlated with prenatal care service
attendance. Children whose mothers have four or more ANC visits are more likely to be fully immunized
than are those whose mothers have fewer visits (COR = 2.40,95%, Cl = 1.82-3.18, p < 0.001). This implies
that having four or more prenatal appointments may increase a child’'s chances of receiving all
recommended immunizations, perhaps because of increased health education, counselling and
interaction with medical professionals during pregnancy. These findings are consistent with those of
prior studies in SSA [26, 27]. This may be explained by the fact that in Ghana, local health centres are the
backbone of the primary health care approach and offer a range of preventive and curative services,
including immunization programmes, which have been strengthened at the all-district level following
WHO recommendations.

Mass media exposure was significantly correlated with full childhood immunization, with children of
mothers exposed to mass media having 1.38 times greater odds of full immunization than those without
exposure (COR =1.38,95%, Cl:1.13-1.69, p value = 0.002). This result is in line with those of previous
studies, such as [3, 8, 28]. This is evident in Ghana because mass media platforms, including radio and
television, are extensively utilized to communicate public health (PH) information and immunization
campaigns, leading to increasing attention to caregivers’ awareness, knowledge and acceptance of
childhood immunization services. Additionally, compared with mothers who saw the distance to medical
facilities as a major obstacle, mothers who saw it as a minor issue were 1.44 times more likely to fully
immunize their children (95%, Cl: 1.12-1.85, p value = 0.004). On the other hand, complete childhood
immunization was not significantly correlated with maternal age, marital status, employment status and
household size at the bivariate level (p value > 0.05). Thus, we suggest that maternal socioeconomic
characteristics, healthcare utilization and accessibility factors are significant predictors of childhood
immunization uptake in Ghana.

3.3. Multivariate Analysis

The multivariate logistic regressions used in this study are presented in Table 2. The model supports the
examination of factors associated with complete childhood immunization among children aged 12-59
months in Ghana. After adjusting for potential confounding variables, maternal education, the household
wealth index, ANC attendance, and marital status remained significantly associated with complete
childhood immunization. The results revealed that maternal education was significantly associated with
childhood immunization status. Compared with children whose mothers had no formal education,
children whose mothers had completed secondary school had a 1.63-fold greater chance of being fully
immunized (AOR =1.63, 95%, Cl:1.22-2.18, p value < 0.001). This affirms the findings of previous studies
[8, 20, 29]. This suggests that a mother's educational attainment improves access to information and
communication with health workers, resulting in a better understanding of immunization schedules and
practices [30]. Thus, we argue that improving female and maternal education can serve as a global
mechanism to enhance child health outcomes, especially in developing countries including Ghana.
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Table 2
Logistic Regression Results

Variable Category AOR 95%CI p-value
Maternal education Primary vs none 1.21 0.93-1.58 0.154
Secondary vs none 1.63 1.22-2.18 0.001
Higher Vs none 231 1.45-3.69 <0.001
Household wealth index Poorer Vs poorest 1.09 0.84-1.42 0.502
Middle Vs poorest 1.19 0.91-1.56 0.201
Richer vs poorest 1.33 1.00-1.77 0.048
Richest vs poorest 1.82 1.29-2.56 0.001
Urban-rural residence Urban vs rural 1.14 0.87-1.50 0.337
Maternal age 25-34 Vs 15-24 1.06 0.82-1.38 0.646
35-49vs 15-24 1.01 0.74-1.39 0.939
ANC attendance 2 4 visits vs < 4 visits 1.87 1.39-2.55 <0.001
Exposure to mass media Yes, Vs No 1.24 0.98-1.57 0.071
Marital status Married/cohabiting vs not married  1.41  1.04-1.92 0.028
Employment status Employed Vs unemployed 0.96 0.75-1.26 0.831
Distance to healthcare facility  Not a big problem vs big problem 1.22 0.94-1.58 0.126
Household size 5-7vs1-4 094 0.73-1.21 0.634
>8vs1-4 0.87 0.65-1.16 0.339
Note AOR =Adjusted odds ratio, ***p < 0.01, **p < 0.05, *p < 0.1. Cl= Confidence Interval.

Similarly, children whose mothers have higher education tend to be more fully immunized than those
whose mothers have no education (AOR =2.31,95%, Cl =1.45-3.69, p value < 0.001) (see Table 2).
However, there was no significant correlation between primary education and full immunization (AOR =
1.21,95%, Cl =0.93-1.58, p value = 0.154). This finding indicates that immunization rates may noy
depend solely on education, which can be linked to effective immunization campaigns, community
health services and public health education that target mothers irrespective of their educational levels [8,
31].

Table 2 further indicates that household wealth has a significant effect on complete childhood
immunization. In particularly, children from the wealthiest households were substantially more likely to
be fully immunized than were children from the poorest households (AOR = 1.82, 95%, Cl:1.29-2.56, p
value < 0.001). In comparison, children from the wealthiest households had a higher probability of being
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immunized (AOR =1.33,95%, Cl = 1.00-1.77, p value = 0.048). No significant associations were observed
for the poorer and middle wealth categories. These findings were supported by previous studies [18, 19,
26, 32, 33]. For example, [26] reported that children born to mothers in Ethiopia with a higher wealth
index were 40% more likely to have received full vaccination status compared with children from women
in the poor wealth index group. Similarly, [33] demonstrated that higher economic status was associated
with better health. These findings suggests that socioeconomic status significantly impacts childhood
immunization uptake in Ghana. Usually, wealthier families have better access to healthcare services,
transportation and health information, whereas poorer households encounter barriers such as
transportation costs and limited access to health information, reducing their chances of full
immunization.

The results in Table 2 show that children whose mothers attended four or more ANC visits were more
prone to be fully immunized than those whose mothers had fewer visits (AOR = 1.88, 95%, Cl =1.39—
2.55, p value < 0.001). These findings suggest that attendance at ANC services significantly predicts
complete immunization. These findings are consistent with those of prior studies in Ghana [34-36). This
finding is pertinent in Ghana because ANC visits provide opportunities for mothers to receive health
education, counselling on childhood vaccination and data about immunization meetings from healthcare
specialists. In Ghana, ANC services are significant components of maternal and child health
programmes and indispensable entry points for the promotion of full childhood immunization. Moreover,
our results from the logistics analysis indicate that marital status has significant effects on full
childhood immunization. In particular, children of married or partners living together are more likely to be
fully immunized juxtaposed with those of single mothers (AOR =1.41,95%, Cl =1.04-1.92, p =0.028),
which is consistent with the findings of previous studies [37—-40]. [41] did not report significant
differences between carers of children with or without complete vaccination status and those with
marital status in rural Mozambique, however, other previous studies have associated being in union with
a greater likelihood of having a child with a complete vaccination status [38-40]. [39] reported that many
women in Uganda, reported significant support from their partners for their child’s vaccination, including
financial assistance for transportation and permission to proceed with the vaccination process. These
findings emphasize the substantial influence of male partners on child vaccination, with the extent of
this effect eventually liable upon the male partners’ opinions regarding childhood immunization. After
adjusting for other factors, our multivariate logistic analysis revealed no significant associations
between full childhood immunization and urban-rural residence, maternal age, mass media exposure,
employment status, perceived distance to a health facility and household size (see Table 2, p >0.05).
These results indicate that these determinants may not independently influence childhood vaccine
uptake in Ghana. First, the lack of major variations amid urban and rural locations may reflect the
widespread adoption of national immunization programmes and community-based health services
throughout the country [3]. Likewise, the lack of correlation with mothers’ age, employment level and
household size may suggest that immunization services are universally available to mothers
independent of their socioeconomic features. According to [37], nonsignificant connection with the
perceived distance to health facilities can signal improvements in outreach programmes and basic
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healthcare delivery in Ghana. Overall, our findings suggest that maternal socioeconomic characteristics
and the use of maternal health care services are important factors in increasing the use of childhood
immunization in Ghana.

4. Conclusion and Policy Recommendations

Improving child health outcomes is essential for development in Sub-Saharan Africa, especially Ghana.
Global initiatives such as the Sustainable Development Goals (SDGs) emphasize that investments in
child health are crucial for economic growth, as they significantly impact cognitive development,
education, and productivity. Therefore, this research investigated the extent to which socioeconomic and
regional factors impact childhood immunization in Ghana. The paper analyses children aged 12-59
months from the 2022 GDHS, utilizing bivariate and multivariate logistic regression models to assess the
impact of various independent variables on children's complete immunization in Ghana.

The findings from our bivariate analysis revealed that childhood immunization is significantly linked with
maternal education, the household wealth index, urban-rural residence, parental care attendance, media
exposure and perceived distance to a healthcare facility. Specifically, children's likelihood of being fully
immunized increases with maternal education: 1.30 times for primary, 1.85 times for secondary, and
2.68 times for higher education, illustrating a strong correlation between maternal education and
immunization rates. Moreover, household wealth significantly influences childhood immunization rates,
with middle-income children faring better than those from lower-income families. These findings
suggest that socioeconomic status significantly impacts childhood immunization uptake in Ghana.

Our bivariate analysis showed a significant correlation between place of residence and immunization
status, revealing that children in urban areas are 1.65 times more likely to be fully immunized than are
those in rural areas. This underscores ongoing barriers in underserved populations. Additionally, children
whose mothers attend four or more antenatal visits are more likely to be fully immunized due to better
health education. Mothers exposed to mass media also see their children having 1.38 times greater
odds of full immunization than those without such exposure.

In addition, our multivariate logistic analysis depicted that maternal education, the household wealth
index, ANC attendance, and marital status remained significantly associated with complete childhood
immunization. The results revealed that maternal education was significantly associated with childhood
immunization status. Children whose mothers have secondary education are 1.63 times more likely to be
fully immunized than those whose mothers are uneducated, highlighting the role of maternal education
in understanding immunization. However, primary education alone does not significantly impact
immunization rates, suggesting that other factors, such as effective campaigns and community services,
also play arole.

Additionally, household wealth significantly influences immunization uptake, with wealthier families in

Ghana having higher vaccination rates. The study revealed that children whose mothers had four or more

ANC visits are more likely to be fully immunized. Additionally, we established that marital status affects
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immunization rates, with children of married or cohabiting mothers being more likely to be fully
vaccinated than those of single mothers are, highlighting the influence of male partners on vaccination
decisions.

Surprisingly, our logistics analysis showed no significant link between full childhood immunization and
factors such as urban-rural residence, mother’s age, media exposure, employment status, perceived
distance to health facilities, and household size. These findings indicate that these factors do not
influence vaccine uptake independently. The study highlights that immunization services in Ghana are
accessible to all socioeconomic groups because of improved outreach programmes, emphasizing the
role of maternal socioeconomic factors and healthcare service utilization in increasing childhood
immunization rates.

The findings of the paper provide important policy implications for addressing socioeconomic and
regional disparities in childhood immunization uptake in Ghana. Significant disparities will still exist
especially regarding maternal education, family wealth, ANC utilization and marital status despite Ghana
having made enormous strides in increasing immunization coverage through government vaccination
programmes and outreach services. These findings underline the need for targeted, equity focused
interventions to fully increase childhood vaccination coverage.

First, the strong relationship between maternal education and childhood immunization highlights the
necessity of investing in female education as a long-term PH approach. Children of mothers with
secondary education were substantially more likely to be fully immunized than those of uneducated
mothers were, indicating that educated mothers may have greater knowledge, awareness and
comprehension of vaccination benefits and schedules. Consequently, policymakers should increase girl-
child education programmes, encourage female retention in secondary school and incorporate maternal
and child health education into the school curriculum. In the short term, community-driven health
education programmes should target mothers with limited or no formal education by utilizing local
languages and culturally appropriate communication tactics. Second, Ghana's ongoing socioeconomic
disparities in access to child healthcare services are highlighted by the substantial impact of household
wealth on vaccination uptake. Although child immunization programmes are normally free, poorer
households may be disproportionately subject to indirect expenses such as transportation, time away
from work and other opportunity costs. Thus, government and health stakeholders should enhance pro-
poor interventions such as mobile vaccination clinics, community outreach services, transportation
support and expanded CHPS programmes in underserved areas.

Third, our findings highlight the importance of ANC attendance in boosting childhood immunization
rates. Mothers who attended four or more ANC visits were more likely to fully immunize their children.
This suggests the key role of ANC services in maternal health education and vaccine awareness [42].
Thus, we suggest that policies should focus on enhancing healthcare access to improve ANC
attendance, starting early pregnancy registration campaigns and improving the quality of ANC
counselling. This includes immunization education and postnatal follow up in ANC sessions to motivate
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mothers to follow vaccination schedules. In addition, the strong correlation between childhood
immunization and marital status indicates that maternal healthcare decisions in Ghana are influenced by
partner and family support. Children of married or cohabiting mothers are more likely to be fully
immunized than are those of single mothers, potentially because of the support from partners in
financial, emotional or decision-making aspects [43]. This highlights the importance of interventions and
policies to promote male partner involvement in maternal and child health programmes.

Finally, the lack of significant correlations between full childhood immunization and maternal age, media
exposure, employment, perceived distance to health facilities, urban-rural residence and household size
indicates that Ghana healthcare delivery systems and immunization outreach activities have enhanced
accessibility for several demographic groups. This highlights the positive effects of community-based
healthcare initiatives and national immunization programmes. To sustain successes and address
remaining socioeconomic inequalities in Ghana, additional funding is essential. Accordingly,
policymakers should prioritize equity-based immunization policies focused on vulnerable groups,
particularly low-income households and mothers with reduced education to ensure widespread and
comprehensive vaccination coverage.

This study has limitations and calls for further for further research. First, the study utilized cross-
sectional data from the DHS, thus, causal nexus between socioeconomic factors and childhood
immunization uptake could not be established. Moreover, the research relied on important contextual
factors such as cultural beliefs, vaccine hesitancy, parental perceptions and the quality of healthcare
services, which were not captured in the datasets. Thus, we call for further studies to employ
longitudinal and qualitative methods to better understand the underlying social, cultural and healthcare
related factors influencing childhood immunization uptake in Ghana, especially in vulnerable
populations.
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