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Abstract :  

Background: Child vaccination is recognised as a mechanism to improve child survival and 

health by reducing child deaths. However, there are significant inequalities in the coverage of 

different childhood vaccinations in both urban and rural areas. In this article, we examine the 

inequalities between rural and urban areas in the vaccination of children in Togo. 

Methods: Using data from the 2017 MICS6 Survey, we examine the probability that a child 

aged 12-59 months will receive the required vaccinations and break down the sources of 

inequalities in immunisation coverage between rural and urban areas. This is done using the 

Oaxaca-Blinder decomposition technique, which identifies the sources and factors that explain 

differences in outcomes between groups. 

Results: Analysis of the results shows that the characteristics of the child, the mother and the 

household influence the immunization status of the child. For example, children in rural areas 

are more likely to complete the required vaccinations. We find that a pro urban advantage in 

characteristics is observed.  

Conclusion: There is also a need to specifically target vulnerable children in urban areas, in 

order to maintain the focus on women's empowerment and to pay special attention to children 

from poor households. 

Keywords: Immunisation coverage, Vaccination, Inequality of health care, Decomposition, 
Rural-urban 
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Introduction 

Improving children's health has been at the centre of efforts in most developing countries over 

the past four decades. Vaccination coverage helps to protect children from the risk of 

contracting the serious infectious diseases targeted by vaccines. It is recognised as one of the 

most effective measures to prevent child mortality, morbidity and complications of infectious 

diseases in children. It also aims to vaccinate children to prevent illness, disability and death 

from vaccine-preventable diseases. Vaccination is a proven tool to control and eliminate 

potentially fatal infectious diseases. It is estimated that 2 to 3 million deaths can be prevented 

each year (Louis et al. 2016). It is one of the investments in health, with proven strategies that 

make it accessible to even the most hard-to-reach and vulnerable populations.  

Although the world saw a considerable reduction in child mortality between 1990 and 2015, 

sub-Saharan Africa is still characterised by a high rate of under-five deaths. In 2019, under-five 

mortality is 76% deaths per 1000 live births in Sub-Saharan Africa compared to 67% per 1000 

live births for under-fives in Togo (Chan and Lake 2012). A quarter of these deaths are 

preventable through interventions such as immunisation coverage. Reports have indicated that 

current vaccines can prevent about 25% of deaths in children under 5 years of age. In Togo, in 

2018, one child in five years of age was still missing out on immunisation, which means that 

nearly 10.7 million children under one year of age are exposed to deadly yet preventable 

diseases such as measles, tuberculosis, BCG. Etc. (Golding et al. 2017)estimate that sub-

Saharan Africa will account for 60% of child deaths by 2030. There is therefore an urgent need 

to achieve universal coverage of immunization as a mechanism to reduce child mortality and 

prevent other infectious diseases. 

With this in mind, the World Health Organization (WHO) and the United Nations Children's 

Fund (UNICEF) have developed the various immunization strategies, with the aim of increasing 

the number of children immunized against preventable diseases, integrating other interventions 

and achieving universal immunization coverage. This effort was also reflected in Togo, where 

the Expanded Programme on Immunization (EPI) was introduced in the country in 1979. These 

global commitments and particularly in Togo have led to increased public and private 

investment in promoting accessible child health intervention programmes, particularly in 

nutrition and immunization services. There is therefore an urgent need to achieve universal full 

immunisation coverage as a mechanism to achieve the goals of Sustainable Development 

(SDO). This provides African countries, and Togo in particular, with the mechanisms to 

guarantee an equitable rate of vaccination coverage. Furthermore, it is imperative to examine 
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and understand the factors that contribute to the use of vaccination in different areas in order to 

ensure effective and targeted services for the implementation of the vaccination programme. 

These mechanisms help to achieve equity in childhood immunization involving the creation of 

equal opportunities for all eligible children. This facilitates access to these health services and 

identifies disadvantaged and vulnerable children at risk of not being vaccinated.  

A number of socio-economic factors have been identified in previous studies to influence the 

immunisation coverage of children in order to enable certain numbers of children to achieve 

immunisation coverage. In developing countries, spatial inequalities in the availability of and 

access to health care are major barriers for rural households that are underserved in essential 

basic health services. This is the case (Abadura et al. 2015 ;Bugvi et al. 2014;Antai 2012), 

which report on disadvantages in immunization among rural children in Ethiopia, Nigeria and 

Pakistan respectively. 

The results of previous studies have shown that household characteristics are important factors 

in the immunization coverage of children. Studies such as those in (Corsi et al. 2009;Mulder et 

al. 2016) find gender disparities in child immunization in India, and that girls are more 

disadvantaged than boys. In contrast, (Antai 2012) finds that girls are more likely to receive full 

immunisation in Nigeria, while (Tsawe et al. 2015; Landoh et al. 2016) no significant gender 

differences in immunisation coverage in Swaziland and Togo. On the one hand, (Singh, 

Jasilionis, and Oksuzyan 2018) find that inequalities in immunisation coverage disadvantage 

children living in low-income households. On the other hand, (Barata et al. 2012) finds a low 

rate of vaccination among children from households with high socio-economic characteristics 

in Brazil. 

However, gaps in health systems in the uptake of vaccines in children in different settings have 

led to an increase in child morbidity and mortality. From all of the above, there is a need to find 

some answers to the problems raised, hence the following research question:  

In order to be able to answer this research question, the objectives of this article are :  

 To identify the socio-economic factors that explain the different vaccinations received 

by children under five years of age. 

 To analyse the breakdown of inequalities in the use of vaccination coverage among 

children. 
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On the side of the political decision-makers, this article helps to awaken the decision-makers to 

the implications of adequate policies in order to avoid a significant increase in infant mortality 

rates, chronic diseases, and to decrease the life expectancy of children in Togo. 

The outline of this article is organised as follows, with Section 1 focusing on methodological 

approaches referring to the different analyses of immunisation coverage. Section 2 deals with 

the source of the data and the description of the statistical variables. Section 3 is divided into 

two parts: The first part deals with the results obtained on the determinants of child 

immunization coverage, while the second part focuses on the results of the decomposition of 

inequalities. Finally, a conclusion follows on the implications of economic policies. 

Methodological approach 

The analysis of socio-economic inequalities in health uses approaches such as the concentration 

index and inequality graphs (Kakwani, Wagstaff, and Van Doorslaer 1997). Moreover, this 

technical method does not explain the ways in which socio-economic factors influence observed 

inequalities in access to and use of health care. (Wagstaff et al. 2009) proposes a methodology 

for decomposing the concentration index which shows the contribution of each characteristic 

to the concentration index, which is the part of the inequality that can be explained by the 

variations in contribution, the differentiation of factors between socio-economic groups. 

However, the approach proposed by (Wagstaff and Doorslaer 2003) is appropriate for the 

decomposition of well-founded socio-economic inequalities. The use of the logit model makes 

it possible to examine the determinants of immunisation coverage and then to decompose the 

observed differences in immunisation coverage between rural and urban areas using a non-

linear decomposition technique. This section first examines the determinants of the status of 

immunisation coverage among children and then uses the decomposition technique to assess 

the source and extent of inequalities between rural and urban areas in Togo. 

Determinants of immunisation coverage in children under five years of age  

 

The immunization status (Iijh) of child i from mother j in household h is modelled as a non-

linear function of child specific characteristics (Cijh), maternal characteristics (Mjh), household 

socio-economic characteristics (Zh), including place of residence, and an error term (ɛijh). 𝐼ijh = 𝐹(𝐶ijh; 𝑀jh;  𝑍h;  ɛijh)        (1) 
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A reduced model form is estimated in which the variable explained is binary and takes the value 

of 1 if the child has achieved full immunization coverage and 0 if not. The specific model is 

written as follows: 

 𝐼ijh = 𝜋 + 𝛼𝑖𝐶ijh + 𝛽𝑖𝑀jh + 𝛿𝑖𝑍h + ɛijh     (2) 

where π is a constant term and α, β, and δ are parameters to be estimated. The error term is 

random and is assumed to be a constant variance and a mean of zero.  

The functional form of the model estimated is reduced as follows:  𝐼 = 𝑋′𝛽 where I represents the child's immunization coverage, X is a vector of explanatory 

variables and β is a vector of coefficient to be estimated. The probability that a child is fully 

vaccinated is :  

Pr(𝐼 = 1|𝑋) = Λ (𝑋′𝛽) = 𝑒𝑋′𝛽1+𝑒𝑋′𝛽        (3) 

where Λ is the cumulative density function of logistics distribution. The coefficient is by a logit 

regression technique. In these models, marginal effects represent the effect of a change in 

covariance on the probability of full immunization coverage. Thus, the marginal effects of the 

logit model are presented to facilitate interpretation and discussion. Thus, the marginal effect 

is represented as follows  

∂ Pr (I=1|X)∂ 𝑋𝑖 = Λ (𝑋′𝛽) [1 − Λ (𝑋′𝛽)] 𝛽𝑖        (4) 

Analysis of the decomposition of inequalities by children's vaccination status. 

The decomposition technique proposed by (Oaxaca 1973;Blinder 1973)provides a common 

approach to examining differences in ongoing outcomes between groups. The Oaxaca-Blinder 

decomposition technique allows for the identification of sources and factors that explain 

differences in outcomes between groups. The first component of the observed difference is the 

explanatory effect. It captures differences in the outcome of interest that arise from differences 

in characteristics between groups. The second component is called the coefficient or feedback 

effect. The feedback effect is unexplained and is attributed to the difference in the performance 

of characteristics between groups. The classic Oaxaca-Blinder decomposition technique has 

been extended to binary and other non-linear data. In (Fairlie 2005; Fitzenberger, Kohn, and 

Wang 2011) the technique of decomposing differences between groups was applied when the 

explained variables are binary. The non-linear decomposition model assumes that the 
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conditional expectation of the probability of a child's immunisation status is a non-linear 

function of a characteristic vector.  

Then the estimated models for rural and urban areas are defined as follows:  𝐼𝑅 = Λ (𝑋′β𝑅) represents the characteristics of children in rural areas (5   ) 

𝐼𝑈 = Λ (𝑋′β𝑈) represents the characteristics of children in urban areas     (6) 

To decompose inequalities in immunisation coverage (ΔI) among children between rural and 

urban areas, the equation is rewritten as follows:  ∆𝐼 = 𝐼𝑅 − 𝐼𝑈 = Λ(𝑋𝑅′ β𝑅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − Λ(𝑋𝑈′ β𝑈)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅       (7) 

Consider a counterfactual conditional probability of immunization status (I*) which estimates 

the probability of the child's immunization status if the coefficients in rural and urban areas are 

the same.  𝐼∗ = Λ (𝑋𝑅′ β𝑈)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅        (8) 

The breakdown of the differences is as follows : ∆𝐼 = 𝐼𝑅 − 𝐼∗ + 𝐼∗ − 𝐼𝑈 = Λ(𝑋𝑅′ β𝑅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − Λ(𝑋𝑅′ β𝑈) ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ + Λ(𝑋𝑅′ β𝑈)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ + Λ(𝑋𝑈′ β𝑈)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅        (9) 

The first term measures the returns  Λ (𝑋𝑅′ β𝑅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − Λ (𝑋𝑅′ β𝑈) ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
represents the endowment effect 

while the second part Λ (𝑋𝑅′ β𝑈)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ + Λ (𝑋𝑈′ β𝑈) ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
represents the endogenous effect . 

The decompositions in equations 4 and 5 can be seen as special cases of a more general 

decomposition. Hence, equation 6 returns to :  ∆𝐼 = 𝐼𝑅 − 𝐼𝑈 =  ∆𝑋𝑅′ β𝑅 + ∆𝑋𝑈′ β𝑈 + ∆𝛽𝑋          (10) = 𝐸 + 𝐶 + 𝐶𝐸 

so that the difference in average scores can be considered as resulting from a difference in 

allocations (E), a difference in coefficient (C), and a difference resulting from the interaction 

of allocations and coefficients (CE). Indeed, the first decomposition places the interaction in 

the unexplained part, while the second in the explained part.  

An approach to related decompositions : 

The decomposition of Oaxaca can also be written as a special case of another decomposition : ∆𝐼 = 𝐼𝑅 − 𝐼𝑈 =  ∆𝑋(𝐷β𝑈 + (𝐼 − 𝐷)β𝑅) + ∆𝛽(𝑋𝑈′ (𝐼 − 𝐷) + 𝑋𝑅′ 𝐷)      (11) 
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Where I is the identity matrix and D is a weight matrix. In the simple case, where x is a scalar 

and not a vector, I is equal to one, and D is a weight. In our case, D = 0 in the first decomposition.  

Other formulations have been proposed: Cotton (1988) suggested weighting the difference in 

the x's by the mean of the vector coefficients, giving us : 

 
 𝛽∗ = 12 β𝑈 + 12 β𝑅        (12) 

(Reimers 1983)suggested weighting the vector coefficients by the proportions in the two 

groups: 

  𝛽∗ = 𝑛𝑢𝑟𝑏𝑎𝑛𝑛𝑢𝑟𝑏𝑎𝑛+𝑛𝑟𝑢𝑟𝑎𝑙 β𝑈 + 𝑛𝑟𝑢𝑟𝑎𝑙𝑛𝑢𝑟𝑏𝑎𝑛+𝑛𝑟𝑢𝑟𝑎𝑙 β𝑅          (13) 

There is a fifth decomposition proposed by (Neumark 1988), which uses the coefficients 

obtained from the regression of pooled data, 𝛽𝑃:  ∆𝐼 = 𝐼𝑅 − 𝐼𝑈 =  ∆𝑋𝛽𝑃 + (𝑋𝑅′ (β𝑅 − 𝛽𝑃) + (𝑋𝑢′ ∆𝑋𝑈′ (𝛽𝑃 − β𝑈))          (14) 

Source of data 

The data used are from the 2017 MICS6 Survey. It represents a series of nationally 

representative samples of households, children aged 0-5 years, women aged 15-49 years and 

men aged 15-59 years. The survey was conducted by the Togolese Directorate of Statistics with 

financial and technical support from UNICEF, USAID and UNFPA, and the Ministry of Health. 

The basic objective is to verify the various indicators of maternal and child health. The 

information collected usually covers nutrition, immunization coverage, health care utilization, 

health insurance coverage, socio-economic characteristics, etc. The information is then used to 

develop a national strategy for maternal and child health. 

A predetermined number of households are randomly selected from each cluster to form the 

total household sample size. All women aged between 15 and 49 who are either permanent 

residents of the household or visitors who stayed in the household the night before the survey 

can be interviewed. The birth history of each woman was collected. For children under the age 

of five, the vaccination status of each child was obtained either from their vaccination or from 

a verbal reminder from the mother. Estimates for full immunisation coverage from the sixth 

Multiple Indicator Cluster Survey (MICS6, 2017) are based on children aged 12-23 months and 

24-35 months.  
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Description of variables 

The explained variable is a binary indicator of a child's immunization status. It indicates 

whether or not the child has received the basic immunizations required by WHO standards. For 

example, WHO and UNICEF recommend that a child receive one dose of BCG and one dose 

of measles and three doses of polio and DTP vaccines.  

Explanatory variables : 

The choice of these variables is influenced by previous studies.  

Child characteristics include age in months, sex of the child, and place of birth. The age of the 

child in months was classified into four groups: 12-23 months, 24-35 months, 36-47 months 

and 48-59 months. In addition, the place of delivery is essential because it determines whether 

or not a child will receive the required vaccinations. The characteristics of the mother such as 

marital status, level of education, age at birth are taken into account in this article. In addition, 

the sex of the child is included to examine the presence of gender differences in the child's 

immunization process. The child's birth order reflects the mothers' attitudes towards 

immunization coverage as the number of children increases.  

Descriptive statistics 

Table 1 presents the descriptive statistics of the variables used for the empirical analysis in 

children under five with immunization coverage. The survey notes that about 20% of children 

aged 0-59 months have received the basic immunizations required by WHO and UNICEF 

standards. Male children make up about 51% of the sample in 2017. The proportion of children 

giving birth in health facilities is 74.52% compared with 25.48% at home. Similarly, the 

proportion of mothers with health insurance coverage is 4.41%. A policy of free health 

insurance for children was launched in 2017 as a mechanism to enable pupils to access health 

care, hence an extension to children under five years of age would be a positive step towards 

achieving the MDG target in 2030. As a result, increasing the proportion of health insurance 

coverage for women will promote an increase in the provision of basic services for children. 

Furthermore, women's level of education remains crucial in their decision-making. The number 

of years of full schooling for mothers remains low. Women with no level of education account 

for 38.55% compared with 33.7% in primary school and 27.75% in secondary/senior school. 

The proportion of households in rural areas is 57.87% in 2017 compared to 32.13% in urban 

areas. The summary statistics according to the wealth index show the differences in the socio-

economic characteristics of households in 2017. Households with low socio-economic status 

(poor households) have a proportion of 46.24%, while 33.37% belong to the category of persons 
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with high socio-economic status. Compared to previous years, the change in the socio-economic 

status of households reflects a relatively stable economic growth observed during this period 

with a decrease in the poverty rate in the country. 

 

 

Table 1: Descriptive analyses of the variables. 

Determinants of immunisation coverage in children under five  

Table 2 presents logit regressions of the immunization status of children under five years of age 

in both rural and urban areas. The results show that there are significant differences between 

rural and urban areas in the probability that a child will be fully vaccinated according to the 

basic principles of the WHO MICS6 survey in 2017. More specifically, the results show that, 

compared to children in urban areas, children living in rural households are about 8% more 

likely to have received the required basic vaccinations. The results thus found diverge from 

previous studies in most developing countries that report a statistically significant rural 

disadvantage in child immunization coverage (Abadura et al. 2015; Antai 2012). 

In terms of child-specific characteristics, there are no gender disparities in the immunisation 

status of children in Togo. Indeed, the results of gender differences in immunisation coverage 

have been widely reported in studies conducted in South Asian countries where son preference 

is endemic (Corsi et al. 2009; Pal et al. 2006). However, there is a significant difference between 

immunization status and different age modalities in children under five years of age. Compared 

to children aged 12 to 23 months, children aged 36 to 47 months and 48 to 59 months are less 

likely to receive a basic full course of immunization recommended by the World Health 

Organization. These results in the age difference in immunization coverage among children 

have been reported in previous studies. The results indicate a negative effect of a child's birth 

order on the likelihood that a child will receive the vaccine in 2017. (Abadura et al. 2015) report 

that children of a higher birth order are less likely to receive the required vaccinations in 

Nigeria, and (Corsi et al. 2009) report the same for India. The results suggest neglect in the 

vaccination of mothers, as their interest in vaccinating their children declines as the number of 

children increases (Adedokun et al. 2017) In contrast, (Antai 2012)argues that the low 

probability of full immunisation coverage of children of a higher birth order reflects the 

existence of relationships between children (girls and boys) that limit the available household 

resources, leading to neglect in their vaccination. 
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Firstly, the result may reflect the increased opportunity cost. Mothers' indirect wages in 

household production increase as the number of children increases. Thus, as a high opportunity 

cost, time spent in a health centre to vaccinate a child of a higher birth order reduces the 

likelihood that the child will be fully vaccinated. In addition, young mothers can be better 

educated and informed about family planning and child health. Improved education of the 

mother reflects the high probability that a child will be fully immunized. The results indicate a 

positive relationship between the mother's age at birth and the likelihood that the child will be 

fully vaccinated in 2017. The effects of the mother's age at birth therefore shed light on the 

possibilities. 

The use of health insurance facilitates the use of health services and reduces out-of-pocket 

expenses (Schellenbacher et al. 2013). (Brugiavini and Pace 2016) find a positive effect of 

health insurance uptake on the use of maternal health care in Ghana. The results show that 

mothers with health insurance are more likely to have full basic immunization for their children. 

In addition, the health status of the mother favours the use of health care because having health 

insurance can usually or when their child is sick. Health workers can use this opportunity to 

make up for missing vaccinations, resulting in higher coverage in this group. Similarly, the 

positive relationship between health insurance and basic immunization of children may reflect 

possible financial difficulties, which may result in a financial burden for these households. 

However, mothers without health insurance face health care expenses through financial 

payments for child immunizations. In addition, the results reveal a disadvantage suffered by 

households with low socio-economic status in 2017. The coefficient of the variable is negative 

and significant. The presence of inequality in child immunisation against households with high 

socio-economic status departs from a majority of studies on socio-economic inequalities in 

children's health outcomes.  

Table 2: Analyses of the determinants of immunization among children under five years 

of age by residence. 
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Analysis of the breakdown of rural-urban inequalities in immunisation coverage in 

2017. 

This section presents the summary analysis of the results of the decomposition of inequalities 

between rural and urban areas in the immunisation coverage of children in Togo in 2017. The 

rural zone represents the reference category for this breakdown in terms of immunisation 

coverage. The results reveal the existence of disparities between rural and urban areas in terms 

of the probability that a child will receive the basic vaccinations (BCG, Polio and DPT3). 

Contrary to logit estimates, the decomposition analysis reveals the direction of the disparities 

in the immunisation coverage of children in Togo. 

In 2017, the average probability that a child will be able to receive a full basic immunisation in 

rural areas is 0.137 compared to an average probability of 0.136 in urban areas. The rural-urban 

difference in average probability is not statistically significant for a child to be vaccinated. In 

terms of the source of disparities, the probability of these results indicates that the explained 

endowment or effect contributes about 7.39% of the difference. Indeed, differences in 

endowments or characteristics favour children of urban residents. This suggests that, on 

average, children residing in urban areas have higher levels of endowment compared to children 

in rural areas. The unexplained coefficient or effect, however, favours children in rural areas. 

This result implies that in the health system in Togo, the conditions of child immunization 

services are favourable to households with a higher standard of living for the same level of 

characteristics compared to urban households.  

Table 3: Decomposition of Oaxaca  

Table 4 shows the breakdown of the vaccination gap between urban and rural areas into three 

components; a gap due to the difference in the level of the determinants, a gap due to the 

difference in the effect of the coefficients and a gap due to the interaction. The next step will 

be to carry out the Oaxaca decomposition test. Four tables will then be obtained according to 

the results obtained. The results in Table 2 show the average values of immunisation coverage 

of children under five years of age for the two groups. Table 4 then shows the contributions 

attributable to differences in initial allocations (E), coefficients (C), and interactions (EC). 

Table 4: Breakdown of explained and unexplained portions of the vaccination gap in 

rural and urban areas. 
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Furthermore, the results of the decomposition in Table 5 show how the explained and 

unexplained portions of the rural-urban gap vary according to the decomposition used. The first 

two columns of Table 5 correspond to the Oaxaca decomposition with D = 0 and D = 1 

respectively. The third and fourth columns correspond to the decompositions of (Cotton 

1988)where the diagonal of D is equal to 0.5 and D = 1, respectively. 𝐹𝑛𝑝 0,267. The last column 

corresponds to the decomposition of (Neumark 1988). In contrast to the usual results where it 

is the mean values of the variables that explain most of the differences in the inequality of 

immunisation coverage between children from rural and urban areas, which gives us contrasting 

results for Togo. The breakdowns in (Cotton 1988)are the third and fourth columns 

respectively. The last column, named *, refers to the decomposition of (Neumark 1988)which 

uses pooled regression coefficients. Indeed, although the first Oaxaca decomposition (D =0), 

the decomposition of (Cotton 1988) (unlike the second Oaxaca decomposition and the Neumark 

decomposition) shows that differences in the mean values of the different variables explain 

inequalities in immunisation coverage between rural and urban children much better than 

differences in the effects of determinants. It should be noted, however, that differences in the 

effects of determinants also play an important part in explaining inequalities in immunisation 

coverage. In each decomposition, they explain at least 1695.2 of the inequalities in vaccination 

coverage. It then appears that discrimination at this level exists in access to health care services 

in rural areas to appropriate health care and acceptable living conditions.  

Table 5: Results of the decomposition of the urban-rural gap in immunization coverage  

The breakdown in Table 6 shows the results of the decomposition for each variable. It presents 

the contribution of each determinant in the overall explained rural-urban gap in Togo, 

identifying the factor that explains the largest part of the overall gap. In other words, the table 

gives the possibility to observe the contribution of each variable to the total explained gap. By 

considering for example the column for the decomposition of (marked by), it can be seen that 

all the variables apart from the variables such as the wealth index, the mother's level of 

education, the region, disadvantage children in rural areas against vaccination. The difference 

explained in this breakdown is mainly due to the age of the child being between 24 and 35 

months. Thus, in families from rural areas, the higher the age of the child, the lower the 

inequalities in vaccination coverage. This table shows the results of the inequality in 

immunisation coverage between urban and rural areas, which is determined by the age of the 

child. Other factors have a minimal effect in explaining immunization among children under 

five years of age. Referring to the results on the decomposition of (Neumark 1988) last column 
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of the table, we find that the difference in the age of the child in taking the different vaccines 

between urban and rural areas is made up of 34.2% of the explained difference.  

Table 6: Identification of the variable that explains most of the gap between urban and 

rural areas in terms of vaccination. 

Table 7 gives estimates of coefficients, means, and predictions for each variable in each group, 

the "high group" in this case being the urban area and the "low group" being the rural area. For 

the first decomposition of Oaxaca, columns 2 and 3 of the table allow us to determine how the 

gap in each of the coefficients β contributes to the overall unexplained gap. For the other 

decompositions, the contributions of the individual β coefficients can be found by taking the 

difference between the groups in the predictions of the specific variables given in the following 

table and subtracting the explained part given in Table 4. 

Table 7: Estimates of coefficients, averages, and predictions for each variable in each 

group.  
 

Figure 1 shows the detailed results of estimating the decomposition of immunization coverage 

among children under five years of age by residential areas, with error bars representing 

confidence intervals. As shown in Figure 1, children under five years of age have better 

immunization coverage. The decomposition estimates show that inequalities in the child's age 

structure, birth order, child sex, health insurance and economic regions largely explain the 

disparities in access to the different components of immunization between the two areas (rural 

and urban). If children have health insurance coverage, the gap in inequalities would be reduced 

between rural and urban areas. Similarly, if the economic regions have adequate infrastructure 

to carry out vaccination campaigns on a recurrent basis, there would be a reduction in 

inequalities among children in these localities. Moreover, the negative sign in the unexplained 

component indicates that the wealth gap is narrowing between children in the two 

environments.  

Figure 1: Detail of estimated breakdown of immunization coverage among children under five 

years of age. 

Discussion 

This article aims to identify the socio-economic factors that influence the inequality of 

immunisation coverage in both rural and urban areas in Togo. In relation to these trends, the 

average probability of vaccination coverage is 0.14 in rural areas compared to 0.136 in urban 

areas. As a source of disparities, the probability of a difference in contribution is 7.39% between 
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these zones, which indicates the explained effect of this contribution. This difference is due to 

the vaccination programmes of political decision-makers and development partners who give 

importance to vaccination in the fight against infectious diseases. In addition, the increased 

empowerment of women, and the level of education can over time increase the mother's 

decision-making power over the use of child health services, such as vaccination. 

Significantly, there is a difference between vaccination coverage and age in children under five 

years of age. Compared to children aged 12 to 23 months, there is a small proportion of children 

vaccinated in rural areas, and therefore less likely to receive a basic vaccine recommended by 

the World Health Organization. This finding confirms the results found in Ethiopia (Abadura 

et al. 2015).  

Decomposition analyses also indicate a positive relationship between child vaccination and 

maternal education in urban residential settings. This difference is observed in the vaccination 

status of children between mothers with no education compared to mothers with a high level of 

education. Thus, it is found that children who are not vaccinated are from mothers with a low 

level of education who are more likely to receive late vaccination. This has been supported by 

the empirical literature which has indicated that improving maternal education has been 

promoted as a mechanism for improving child health (Grépin and Bharadwaj 2015) and 

(Adedokun et al. 2017) in Nigeria. This could be due to the fact that an extra year of schooling 

by a mother has a positive effect on the likelihood of a child receiving basic immunisations. 

This improves access to and use of health facilities and the availability of the information 

required for a child's health status. All this contributes to a better understanding of the 

vaccination calendar and practices as they are indicated in Togo (Landoh et al. 2016) 

The household wealth index has a positive impact on the use of health services. Peter, 2017 

observes a reduction in inequalities in child immunisation due to the ratio of the highest to the 

lowest wealth quintile. This is probably due to the fact that low income is associated with both 

low levels of education and low literacy, which could affect mothers' awareness of disease 

prevention strategies, such as childhood immunization (Schellenberg et al. 2003) 

Similarly, the analysis showed that wealth-related inequalities in the use of child immunisation 

coverage favour the rich over the poor. This result is corroborated by that of (Grépin and 

Bharadwaj 2015) in Zimbabwe, which through a concentration index and concentration curve 

indicates that the distribution of fully immunised children is concentrated in the wealthiest 

households. (Halder and Kabir 2008) Bangladesh. Thus, a possible justification could be that 
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households with low wealth index can devote their time to income-generating activities to 

support household living standards. As a result, the poor prioritize income rather than 

preventive health services, such as childhood vaccinations. Furthermore, this disparity linked 

to the wealth index by mothers in the use of vaccinations to the attitudes and practices of poor 

households with regard to their health status and ignorance of vaccination against different 

diseases. In addition, indirect costs such as travel costs to vaccination centres or time lost due 

to income-generating activities make it difficult for poor households to access and use health 

facilities. Hence poverty is considered to be the major cause of health inequalities.  

Conclusion  

The aim of this document is to study the inequalities between rural and urban areas in terms of 

immunisation coverage in Togo based on the 2017 MICS 6 survey in order to improve child 

health. The results obtained are one of the most important objectives in developing countries, 

particularly in sub-Saharan Africa.  

Analysis of the breakdown of rural-urban inequalities in child immunization coverage reveals 

that there are significant disparities in ensuring that a child receives basic immunization. 

However, there is a disadvantage in the immunisation coverage of children in rural areas. The 

gap in immunisation coverage is dominated by the effect explained. This coefficient is negative 

and significant in the vaccination coverage of children. This shows the emergence of urban 

vaccination at a low rate. This disadvantage may reflect the neglect of primary health care in 

some cities and the growing informal settlements in urban areas that favour primary health care. 

The coefficient or unexplained effect as a dominant source is a coverage deficit in 2017, 

reflecting the concentration on vaccination campaigns and improved access to primary health 

care in rural areas. 

The conclusions drawn from this article are based on indications for achieving universal child 

immunization coverage. As economic policy implications: Firstly, emphasis would be placed 

on policies to reduce socio-economic inequalities in the health of children, especially the most 

vulnerable children in urban areas, especially in the urban agglomerations of the city of Lomé. 

In addition, a public health policy must be put in place in response to the demands of a growing 

urban population in Togo. In addition, vaccination campaigns should be targeted at mothers 

and children on the outskirts of town centres and the mobilisation of urban communities as a 

means of increasing the coverage of vaccination services in these areas. In addition, school 

vaccination campaigns should be intensified and expanded to improve immunization coverage 
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in urban areas. In addition, vaccination campaigns should focus on children aged 24-35 months. 

As such, child health interventions should be part of broader strategies for women's 

empowerment and decision-making within the household by improving women's education and 

employment, which are factors promoting or hindering the use of routine childhood 

immunization.  
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Figure 1

Detail of estimated breakdown of immunization coverage among children under �ve years of age.
Source: Author based on data from MICS 6, 2017.


