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Abstract

An equitable healthcare system should be the health policy goal of all countries. The 
objective of this study is to measure horizontal equity in the use of maternal health 
services in Cameroon from 2004 to 2018. Specifically, it aims to determine the level 
of inequity in assistance during delivery and in the intake of tetanus vaccine from 
2004 to 2018. It identifies sources of inequity in assistance during delivery and at the 
intake of tetanus vaccine. To accomplish this, we used the indirect standardization 
of health care method and the 2004, 2011, and 2018 Demographic and Health 
Surveys. The results show that there are significant inequities in wealth, education, 
region of residence, and in the access to the nearest health facilities. Furthermore, 
sociodemographic and economic inequities are associated with health care utilization 
inequities. A health policy implementation monitoring team is therefore essential if 
the observed inequities in the use of maternal health services in Cameroon are to 
be significantly reduced.
Key words: Horizontal equity; Tetanus vaccine; Assistance during delivery.
JEL classification codes: I14; C13; C25.
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1. Introduction

An equitable healthcare system is the health policy objective of most governments 
in both developed and developing countries. The crucial objectives of health system 
reforms are usually a means to achieve a level of equity and to equalize the system 
of health service utilization (Özsoy and Alcan, 2017). According to Whitehead and 
Dahlgren (2006), equity in health involves the equitable distribution of resources 
needed at health care, coupled with equitable access to opportunities and support 
in the event of illness; whereas health inequity occurs when the social, economic, 
demographic or geographical aspects that characterize health differences between 
population groups are unjust and avoidable (Whitehead and Dahlgren, 2006). The 
health status of individuals is important for productivity and economic growth. 
Maternal health, most especially, is important because of its impact on mortality 
rates, family, poverty, and maternal labour supply decisions. Maternal health status 
is an indicator of the level of health development as well as an indicator of health 
system performance. Maternal health care corresponds to the health care of women 
of reproductive age (15‒49 years). It includes several dimensions: preconception, 
conception, and family planning used to reduce maternal and neonatal mortality. 

Inequity in the utilization of maternal and reproductive health services leads to poor 
reproductive and maternal health outcomes. One of the most serious consequences is 
maternal mortality. They can lead to other serious health problems, such as postpartum 
depression, premature birth, low birth weight, and infant mortality. These problems 
can have serious consequences for both mother and child, including physical, mental, 
and emotional health problems (Gandhi et al, 2022). Maternal and reproductive health 
issues are also a priority for the Sustainable Development Goals (SDGs), which focus 
on equity. SDG 3 calls for ensuring healthy lives and promoting wellbeing for all. The 
maternal and reproductive health objectives for 2030 encompass the following: (i) 
decreasing the worldwide maternal mortality ratio to less than 70 per 100,000 live 
births; (ii) guaranteeing universal availability of sexual and reproductive health care 
services; (iii) eradicating avoidable infant deaths, with all countries striving to decrease 
neonatal mortality to a maximum of 12 per 1,000 live births.

Globally, approximately 830 women died every day due to complications during 
pregnancy or childbirth in 2015 according to the World Health Organization. Target 
3.1 of the Sustainable Development Goals (SDGs) would reduce the global maternal 
mortality ratio from 216 per 100,000 live births in 2015 to less than 70 per 100,000 live 
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births by 2030. This will require achieving an overall annual rate of reduction of at least 
7.5% (Alkema et al, 2016). Women's deaths occur as a result of complications during or 
after pregnancy or childbirth that can be prevented or treated. Other complications 
that existed before become worse at this time, especially if not addressed in a care 
package. 

The main complications, which account for 75% of all maternal deaths include: 
severe haemorrhage (mostly after delivery); infections (usually after delivery); 
hypertension during pregnancy (pre-eclampsia and eclampsia); complications 
from delivery; and unsafe abortion (Alkema et al, 2016). These complications can be 
better managed if the maternal health professional attending the delivery is skilled. 
In 2016, millions of births worldwide were not attended by a skilled midwife, doctor 
or nurse, with only 78% of births attended by a skilled birth attendant (World Health 
Organization [WHO], 2017). Live births in the five years prior to the survey, 69% were 
attended by a trained health provider: 16% by a doctor and 53% by a nurse, midwife, or 
health worker. One in ten (10%) of births were assisted by a traditional birth attendant, 
and 3% of births were not assisted at all (National Institute of Statistics [NIS] & ICF 
International, 2020).

To reduce neonatal mortality, it is important that the mother during pregnancy 
receives multiple doses of tetanus vaccine. Tetanus vaccination during pregnancy 
is one of the essential interventions recommended by maternal and child health 
programmes to improve the chances of survival for women and their newborns 
(National Institute of Statistics [NIS] and ICF International, 2020). Tetanus vaccination 
is one of the important components of maternal health (WHO, 2017). It is the most 
effective intervention against neonatal tetanus. It is independent of all other protective 
approaches, which include hospital care and delivery by trained health professionals 
(Moniz & Beigi, 2014).

Immunization of pregnant women of childbearing age with two doses of tetanus 
toxoid vaccine can reduce the risk of infection and neonatal mortality from tetanus. 
United Nations Children's Fund (UNICEF) and United Nations Population Fund (UNFPA) 
believe that it is important to give at least two doses of tetanus vaccine to all pregnant 
women and three doses to all women of childbearing age. Effective surveillance for 
maternal and neonatal tetanus should be ensured. In most developing countries, the 
tetanus vaccination programme is implemented as part of the routine immunization 
programme (Khan and Raza, 2013). It is, therefore, crucial to improve the use of 
maternal health services and women's access to quality care before, during, and after 
delivery.

Studies focusing on individual health in general and maternal health in particular 
in Cameroon have been interested in analysing the determinants of the uses and 
access to health services (Ndonou, 2016; Tambi, 2015; Saleu, 2020). Inequalities 
in terms of access and use have hardly been analysed, but not geographical and 
economic barriers that explain consumers’ preferences to seek unskilled care. The 
relationship between inequalities and needs has not been established. Although 
measures such as the sectoral health strategy (2016‒2027), the national strategic 
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plan for reproductive health, the CARMMA1 plan, and the Cheque Santé programme 
have been developed, it turns out that access to and use of maternal health services 
are no longer a constraint for certain segment of the population but have certainly 
made it possible to appreciate changes, but they are still far from the targets expected 
to bring about a significant reduction in maternal mortality, and consequently have 
lasting impact on development. 

Research on this is, therefore, very relevant in a country like Cameroon, where 
regions are not equally endowed with health infrastructure and income. It will be an 
important contribution because many existing articles already analyse the horizontal 
equity of maternal health service utilization in Cameroon for a specific year, but they 
have not examined the development over longer periods. The main objective of 
this study is to measure horizontal equity in the use of maternal health services in 
Cameroon from 2004 to 2018. More specifically, it aims at determining the level of 
inequity in the use of maternal health services in Cameroon, and to identify the sources 
of inequity in the use of maternal health care services in Cameroon from 2004 to 2018.

1 Campaign for Accelerated Reduction of Maternal, Newborn and Child Mortality in Africa.
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2. Overview of the use of maternal 
health services in Cameroon

The use of maternal health services in Cameroon is a major challenge for the 
achievement of the Sustainable Development Goals (SDGs). Maternal health topics 
remain a priority for the post-2015 SDGs (Alkema et al, 2016). Unlike the Millennium 
Development Goals (MDGs), which paid insufficient attention to equity, the SDGs 
place a strong emphasis on equity. MDG 3 calls for healthy lives and wellbeing for all, 
while MDG 10 calls for reducing inequalities within and between countries to promote 
inclusion and empowerment for all (Tangcharoensathien et al, 2015). Countries 
commit to achieving the SDGs with every individual in mind. The issue of maternal 
health is the first target of the MDG number 3. Several programmes have been set 
up by the Cameroonian Government, such as the National Multisectoral Programme 
for the fight against maternal and infant mortality in Cameroon, the 2016‒2027 
Health Sector Strategy, just to name a few, with the aim of evaluating public policies 
on maternal health. These programmes, as a whole, aim to improve the supply and 
quality of health care, facilitate access to health services for the poor and align with 
the Sustainable Development Goals by accelerating the implementation of universal 
health coverage (Ministry of Health, 2015).

In Cameroon, the achievement of public health policies requires the identification 
of factors that influence the use of health services. It is observed that the level of use of 
maternal health services has declined. Indeed, assisted delivery by trained personnel 
is one of the four pillars of maternal mortality reduction. Only 67% of births took place 
in a health facility (45% in public facilities remaining the most frequent), and 33% of 
births took place at home (National Institute of Statistics [NIS] and ICF International, 
2020). Thus, from 1991 to 2004, the percentage of births in a health facility varied 
irregularly from 62% to 59%. This percentage increased slightly from 2011 to 2018 
from 61% to 67% (National Institute of Statistics [NIS] and ICF International, 2020). 
The maternal mortality rate has fallen from 782 deaths to 467 deaths per 100,000 live 
births. This rate is still considered high insofar as the SDG target for 2030, which is to 
achieve a ratio of less than 140 maternal deaths per 100,000 live births, considering 
the fact that Cameroon achieves an annual reduction rate of about 9.8% (National 
Institute of Statistics [NIS] and ICF International, 2020). 
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During the prenatal care, the World Health Organization recommends that, if a 
woman has received one to four doses of tetanus toxoid-containing vaccine in the 
past, she should receive a further dose with each subsequent pregnancy up to a total 
of five doses (five doses for the entire childbearing period), and delivery should be 
assisted by a trained attendant. About 71% of women have received the required 
doses of tetanus vaccine. The National Institute of Statistics of Cameroon confirms 
that from 2011 to 2018, the percentage of women who received the tetanus vaccine 
was high (73%) on the one hand, and on the other hand 69% of pregnant women 
were assisted by a trained provider, i.e., 16% by doctors, 33% by midwives and nurses, 
10% by traditional birth attendants, and 3% received no assistance (National Institute 
of Statistics [NIS] & ICF International, 2020).

Theoretical approaches to health equity

This research is based on the theory of social determinants of health. Marmot's theory 
of social determinants of health argues that social and economic conditions are key 
drivers of health outcomes and health inequalities (Marmot, 2005). Marmot's theory 
emphasizes that the conditions in which people are born, grow, live, work, and age 
are influenced by the distribution of money, power, and resources at global, national, 
and local levels. This distribution is, in turn, influenced by social and economic policies 
that also define and influence the social determinants of health. 

Social determinants include income, education, ethnicity, gender, housing, and 
social support. These determinants affect access to and utilization of health services 
and are often linked to inequities. Health inequities arise from an unequal distribution 
of these social determinants; this leads to unequal access to necessary resources, and 
thus to good health. For example, people with lower incomes and education levels 
are more likely to experience poor health due to limited access to good nutrition, 
acceptable living environments, and quality health care (Marmot and Wilkinson, 1999).

It is, therefore, important to address the fundamental causes of health inequities 
through policy measures and improvements in health systems rather than focusing 
solely on individual behaviour and health care interventions. Policies and practices 
that promote social justice and equity can improve health outcomes for all individuals, 
while policies that increase social inequalities can lead to health disparities.

The behavioural model of health care utilization proposed by Andersen (1995) 
posits that, access to and utilization of health care services is influenced by social 
determinants of health, which are shaped by societal structures, policies, and practices, 
and are often linked to inequities in health outcomes. These social determinants can 
be grouped into three sets: predisposing, enabling, and need factors. (i) Predisposing 
factors are related to the pre-existing socio-cultural characteristics of individuals, 
which includes their social structure, before the onset of their illness (education, 
occupation, ethnicity, social networks, social interactions, and culture), health beliefs 
(attitudes, values, and knowledge that people have about and towards the healthcare 
system), and demographics (age and gender). (ii) Enabling factors refer to the logistical 
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aspects of obtaining care. They can be related to personal characteristics (means 
and skills to access health services, income, health insurance, and quality of social 
relationships), community (availability of staff and facilities, waiting time), genetic 
factors, and psychological characteristics. (iii) Need factors refer to the most immediate 
cause of health service use, starting from the functional and health problems that 
generate the need for health services that can be perceived or assessed. Perceived 
needs can assist in comprehending health care seeking behaviour and adherence 
to medical treatment, whereas evaluated needs are more relevant to the type and 
quantity of treatment offered to a patient following their visit to a healthcare facility.
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4. Methodology

Analytical framework

The analytical framework for this study is based on social welfare theory. It expresses 
equity as the wellbeing that optimizes the policy maker's objective. This framework 
is close to the egalitarian criterion of health equity, which argues that individuals 
should have the same opportunity to acquire care. The health system should present 
no barriers to the acquisition of care. People should receive the same care when they 
have the same needs.

Social welfare maximization: A framework for equity analysis
Every policy maker's purpose is to maximize the total welfare of society's citizens. 

The goal of this paper is to depict a scenario in which social welfare maximization 
leads to horizontal and vertical equity as a required condition for efficient healthcare 
resource allocation. The theoretical model used in this study is comparable to the 
theorical welfare maximization model of Gravelle et al (2006).

The following is the welfare maximization model:

	                                             (1)

Where:  is the maximum wellbeing achievable by an individual given her income 
, her cost of care , and her socio-demographic characteristics .  is also equal 

to the direct utility that an individual derives from good health upon consuming 
the amount of health care purchased with income Ii at prevailing prices. This model 
is based on the fact that the use of health services by individuals affects individual 
wellbeing and  has the same functional form across individuals. It reflects the value 
judgment. The wellbeing of individuals depends only on their characteristics and not 
on their identities. Thus, two people with the same characteristics generate 
the same welfare.

The analysis of the model is based on the assumption that the health policy 
problem is to choose the levels of use of health services by an individual and to 
maximize an aggregate welfare function subject to the constraint that total use does 
not exceed supply :

) Subject to the constraint of   	                                                         (2)
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With:  the welfare function and  the total supply function. The additive form of 
the welfare function reflects a judgement that the marginal welfare of an individual 
resulting from increased use is independent of the level of use or welfare of other 
individuals. The welfare function is also neutral between individuals: the welfare of 
each individual is given equal weight.

Empirical framework

We use the concentration index method proposed by Wagstaff and van Doorslaer 
(2000a) to measure inequity in the Cameroonian health system. This method quantifies 
the degree of inequity caused by socioeconomic factors (Kakwani et al, 1997). Studies 
on inequity in mental health (Mangalore et al, 2007), malnutrition (Wagstaff et al, 
2003), and health service utilization (van Doorslaer et al, 2008) use this method.

As health service utilization is correlated with age, gender, and health status 
variables, these may be unequally distributed across groups of individuals with 
different socioeconomic levels. Therefore, the variables must necessarily be 
standardized. The indirect standardization method proposed by Wagstaff and van 
Doorlaer (2000b) will be used in this study. Indirect standardization is, however, 
preferred to direct standardization when dealing with individual level data.

If individuals with the same medical needs are treated in the same way, the amount 
of treatment an individual receives is determined as follows:

				       (3)

Where:  represents the mother;  is the variable that represents health service 
utilization;  the justifiable variables such as age, sex, and health status variables 
such as the mother's body mass index. These variables are standardized. The non-
justifiable variables include expenditures, education level, employment status, 
place of residence, social security status, etc. Estimation of the parameters of Equation 
3, i.e.,  and , the current values of the justifiable variables ( )  and the mean of 
the control or non-justifiable variables (  are used to obtain the predicted values 
of health service utilization as in Equation 4.

				       (4)

The estimate of the standardized health service utilization  will then be the 
difference between the actual health service utilization ( ) and the predicted health 
service utilization ( ) to wich we will add the average sample of mothers who use 
health services ( ). We can see from Equation 5.

		      (5)
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Concentration curve
The concentration index is related to the concentration curve (O'Donnell et al, 2008). 
The concentration curve plots the cumulative percentage of the health care utilization 
variable against the cumulative percentage of the population ranked from poorest 
to richest.

If each individual enjoys the same level of health with respect to economic status, 
the concentration curve should be at 45° to the line called the "equality line". By 
contrast, if the health care utilization variable has higher (respectively lower) values 
among the poorest population, the concentration curve should be below (or above) 
the equality line.

When the curve is further away from the line of equality, the more unequal the 
distribution of the health care utilization variable is. Also, if the curve is above the 
line, the inequality in utilization is desirable and vice versa. Therefore, when the 
concentration curve coincides with the line of equality, the concentration index is zero. 
However, when the concentration curve is above the equality line, the concentration 
index takes a negative value (pro-poor) and a positive value when it is below the 
equality line (pro-rich). Kakwani et al (1997) proposed a practical regression approach 
to estimating the concentration index. The concentration index and its error term are 
obtained by estimating the following equation:

                                                                                                                       (6)

Where:   is the variance of the fractional variable . For mother i, it can be 
defined as follows:

			      (7)

Where, N is the sample size.

The decomposition of the concentration index
The elasticities of the variables used in the regression can be predicted from 

Equation 3. Using the estimated parameter , the elasticities can be defined for 
each determinant as follows:

                                                                                                                                                (8)

Where is the average of . These elasticities show that the variation in the 
percentage of Y results from the variation in the percentage of  (van Doorslaer et 
al, 2008). It has been shown by Wagstaff et al (2003) that the concentration index can 
be calculated as follows:

			      (9)
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Where:  is the concentration index of health expenditure;  and   are 
the concentration indices of the different variables. Also, ,   and  can be defined 
similarly. The first term of Equation 9 shows the partial contribution of income 
inequality measured by the household standard of living, while the second term 
of the equation is the partial contribution of the justifiable variables, and the third 
term is the partial contribution of the non-justifiable variables. The last term is the 
generalized concentration index of the  term.

Elasticities measure the sensitivity of the variables of interest (dependent 
variables) to changes in the need variables, coupled with other supply and demand 
variables. In contrast, concentration indexes measure the degree of inequality of the 
different variables. The contributions to inequality of the different variables depend 
on the elasticities and the degree of inequality of each variable. Thus, the need 
variables as well as the other variables are unevenly distributed, and have a strong 
influence on the variables of interest which will be the main drivers of health service 
utilization. Moreover, the purpose of decomposition is to explain inequalities in the 
use of maternal health services by the degree of involvement of different variables 
characterizing the population (Allara and Fomba, 2021).

Nevertheless, the positive or negative value of the contribution depends on both 
the sign of the elasticities and the concentration indices. Allara and Fomba (2021) 
present in a table the four types of results that we could obtain.
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Table 1: Interpretations of the results of the decomposition of the concentration 
indices

Source: Allara and Fomba (2021).

The Adept software we use here will break down the inequalities into two 
categories: those that are justifiable and those that are not. It then decomposes the 
causes of the inequalities so that the contribution of each variable to the inequality of 
each component of the non-justifiable variables can be quantified. The intermediate 
results of equations 3, 4, and 5 will not be reported in this work for the simple reason 
that Adept automatically standardizes the variables and only presents the results 
related to the concentration indices and the decomposition.

Compared to other software, Adept has the advantage of minimizing human errors 
in scheduling, and facilitates the interpretation of the results for economic implication. 
However, the Adept software does not have the capacity to manipulate the data. For 
this reason, we use Stata 15 software to process the data before using it in Adept.

Different Cases Elasticities C o n c e n t r a t i o n 
Index

Value Contributions Comments

Case 1 - - +

Women in this category 
are less likely to use 
health care services 
and the inequality of 
the determinant, i.e., 
t h e  c h a r a c t e r i s t i c 
considered, is in favour 
of poor women.

Case 2 + + +
Women in this category 
are more likely to use 
health care services 
and the inequality of 
this characteristic is in 
favour of rich women.

Case 3 + - -
Women in this category 
are more likely to use 
health care services 
and the inequality of 
this characteristic is in 
favour of poor women.

Case 4 - + -

Women in this category 
a r e  l i ke l y  to  m a ke 
less use of antenatal 
c a r e  s e r v i c e s  a n d 
the inequality of this 
c h a ra cte r i st i c  i s  i n 
favour of rich women.
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Data used

Data from the last three Demographic and Health Surveys (DHS) were used in this work: 
2004, 2011, and 2018. These samples were designed to estimate a large number of 
indicators on the situation of children under-5 and women aged 15‒49 at the national 
level. In addition, data disaggregated by quintiles of household socioeconomic 
wellbeing will allow for the identification of inequalities and the observation of equity 
issues in social areas in particular. These samples cover all live births that took place 
in the five years preceding the survey. These surveys are an initiative that has provided 
recent data, disaggregated by age, gender, and socio-cultural characteristics, to assess 
progress in implementing strategies and policies, and to report on international goals 
and commitments. Maternal health service utilization variables will be measured by 
attendance at delivery and tetanus vaccination. Mothers were asked how many doses 
of vaccine they received during pregnancy and how much assistance they received 
during delivery. The latter refers to births where the delivery was assisted by doctors, 
nurses, and midwives.
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5. Results

Descriptive statistics
Table 2 presents the descriptive statistics of the variables we use in this work. The 
descriptive statistics are for each year of the study, namely, 2004, 2011, and 2018. Each 
variable has maximal value 1 and minimal value 0. It is the dummy variables. But the 
maximal and minimal value for popweight are, respectively, 465,670 and 1,905,380 for 
2004; 58,792 and 43,9145 for 2011; 25,295 and 5,250,016 for 2018. While the maximal 
and minimal value for wealth index are, respectively, -125,175 and 320,424 for 2004, 
-153,536 and 322,002 for 2011, -164,645 and 338,267 for 2018. We also note that 
variables with two modalities have the same standard deviation.

From Table 2, it can be seen that the percentage of women who seek assistance 
during childbirth has improved slightly over time, from 61% in 2004 to 70% in 2018. 
This can be explained by the maternal health awareness that is already attracting 
the attention of some women. We can see in Table 2 that the proportion of women 
who have received a tetanus vaccine has rather considerably decreased from 49% 
in 2004, 53% in 2011, and 51% in 2018, compared to those who have not taken any 
vaccine. This can be explained by the communication efforts that have been made 
to motivate women to take the tetanus vaccine.

This table also shows that the percentage of poor women has increased slightly over 
time from 32% in 2004 to 34% in 2011 and 2018 compared to those with an average 
standard of living. In general, the standard of living of households did not change 
significantly between 2004 and 2018. The percentage of women in employment has 
not changed much over time. Until 2018, only 68% of women had a job, in contrast to 
those who did not have a job. It is also noticeable that very few women have a higher 
level of education, increasing slightly between 2004 and 2018 from 0.9% to 5%. Most 
women have a primary education.
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Table 2: Descriptives statistics of 2004, 2011, and 2018

2004
 (8,125 observations)

2011 
(11,732 observations)

2018 
(9,733 observations)

Variables Mean S t d . 
deviation Mean S t d . 

deviation Mean Std. 
deviation

Dependant variables 
A s s i sta n ce  d u r i n g 
delivery 0.61 0.4872821 0.64 0.4805507 0.70 0.4590883

I n ta ke  o f  t e ta n u s 
vaccine 0.49 0.4999511 0.53 0.3551712 0.51 0.3454396

Justifiables variables 
Mother’s age group
15‒19 years (Ref.) 0.09 0.2889568 0.08 0.2779756 0.09 0.281884
20‒24 years 0.28 0.4486033 0.26 0.4387313 0.23 0.421735
25‒29 years 0.27 0.4427189 0.28 0.4507562 0.28 0.4486061
30‒34 years 0.18 0.3843648 0.19 0.3904825 0.21 0.4080639
35‒39 years 0.11 0.3127939 0.12 0.3185019 0.13 0.3358351
40‒44 years 0.05 0.2270609 0.05 0.2287769 0.05 0.218454
45‒49 years 0.02 0.1282977 0.01 0.1184616 0.01 0.1071278
Body Mass Index
Underweight 0.05 0.1658606 0.07 0.1904165 0.05 0.1636452
Normal 0.67 0.4735505 0.62 0.4678219 0.57 0.4592212
Overweight 0.18 0.2852714 0.18 0.2991927 0.22 0.3203611
Obese (Ref.) 0.09 0.2877049  0.12 0.3205992 0.16 0.370137
Unjustifibles variables
Household size
0‒5 members (Ref.) 0.32 0.2491025  0.31 0.2378252 0.31 0.2655522
6‒10 members 0.47 0.4686503 0.49 0.4639018 0.47 0.4605804
11‒15 members 0.14 0.4993202 0.14 0.4999041 0.15 0.4992296
16 members and more 0.07 0.3412345 0.06 0.3441062 0.08 0.3536368
Wealth level
Poor 0.32 0.4969468 0.34 0.4973282 0.34 0.4936857
Middle (Ref.) 0.23 0.4229915 0.22 0.4113486 0.24 0.4267969
Rich 0.45 0.4673069 0.45 0.47239  0.42 0.4736908
Wealth index -20973.8 92593.42 -14993.6 92483.77 -23276.5 92439.3  
Normalized wealth 
index 0.23 92593.42 0.29 0.1944824 0.28 0.1838081  

Job status
Employed 0.68 0.46726 0.69 0.4631778 0.68 0.4683519
Unemployed (Ref.) 0.32 0.46726 0.31 0.4631778 0.32 0.4683519
Mother’s level of education
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No education (Ref.) 0.26 0.4384253 0.25 0.4322409 0.23 0.4213416
Primary education 0.45 0.4974212 0.42 0.4932798 0.33 0.4424848
Secondary education 0.28 0.4499861 0.31 0.4604898 0.39 0.4522216
Higher education 0.009 0.0968931 0.03 0.1651026 0.05 0.2420159
Partner’s level of education
No education (Ref.) 0.32 0.4650145 0.30 0.4601645 0.38 0.4863222
Primary education 0.31 0.4620778 0.31 0.4630042 0.27 0.4712711
Secondary education 0.33 0.4716795 0.32 0.4677253 0.29 0.4866153
Higher education 0.04 0.1979816 0.06 0.2397073 0.06 0.2207659
Sex of the head of household
Male 0.83 0.3784168 0.82 0.3855639 0.80 0.4008964
Female (Ref.) 0.17 0.3784168 0.18 0.3855639 0.20 0.4008964
Marital status
Married 0.70 0.456409 0.69 0.4638675 0.59 0.492403
Single (Ref.) 0.30 0.456409 0.31 0.4638675 0.41 0.492403
Place of residence
Rural 0.61 0.4875358 0.60 0.4898875 0.56 0.4968395
Urban (Ref.) 0.39 0.4875358 0.40 0.4898875 0.44 0.4968395
Religion 
Christian 0.67 0.4691064 0.70 0.4597647 0.70 0.4815543
Muslim 0.21 0.4035802 0.24 0.4263893 0.26 0.2771597
Other religions 0.06 0.2322973 0.04 0.1951089 0.02 0.4405182
No religion (Ref.) 0.07 0.2491025  0.03 0.1672796 0.02 0.1332578
Regions 
Adamaoua 0.08 0.2678488 0.09 0.2862086 0.08 0.264071
Centre 0.14 0.3511113 0.15 0.3566851 0.19 0.3916481
East 0.08 0.2730172 0.07 0.255267 0.10 0.3040417
Littoral 0.12 0.32798 0.12 0.3211652 0.12 0.3190017
North 0.12 0.3210547 0.13 0.3406588 0.13 0.3307796
North West 0.08 0.2666811 0.08 0.2774651 0.05 0.2150362
West 0.12 0.3195793 0.09 0.2859642 0.10 0.297075
South 0.07 0.251867 0.06 0.2323853 0.10 0.293707
South West 0.06 0.2449871 0.06 0.2331955 0.02 0.1298671
Far North (Réf.) 0.13 0.3397785 0.15 0.3577704 0.13 0.3400924
Problem to get access to a health facility
Problem 0.42 0.4937179 0.72 0.3830809 0.44 0.4965658
No problem (Ref.) 0.58 0.4937179 0.28 0.3830809 0.56 0.4965658
Time to get water
0 minutes‒10 minutes 
(Ref.) 0.35 0.478154 0.34 0.4737036 0.24 0.4247086   
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In 2011, 72% of women have difficulties to get to the nearest health centre. But in 2018, 
only 44% of women have difficulties accessing a health centre. This could probably 
be achieved through the development of new physical infrastructure and improved 
communication channels.

Concentration curves and indexes

Figure 1 shows the concentration curves for assistance during childbirth from 2004 
to 2018. The concentration curves have been constructed for each year. They show 
the inequality related to the socioeconomic situation in terms of assistance during 
delivery. We can observe that the economic situation is better for rich households. The 
level of inequality has increased between 2004 and 2011, as the concentration curve 
moves further away from the equality line. But between 2011 and 2018, the level of 
inequality has decreased; the concentration curve is moving closer to the equality line.

Figure 2 shows the concentration curves for tetanus vaccine intake from 2004 
to 2018. The concentration curves have been constructed for each year. They show 
the inequality related to socioeconomic status in terms of tetanus vaccine uptake. 
We can observe that tetanus vaccine uptake is more concentrated among wealthy 
households. Although the concentration curve provides a clear picture of the levels 
and nature of inequality, the magnitude of this inequality is not shown. To address 
this, we have calculated the concentration indices that are presented over time. The 
positive sign of the concentration indices shows that socioeconomic inequality has 
favoured rich households.

Table 3 presents the different concentration indexes of our variable of interest. It 
shows that the positive sign of the concentration indexes of assistance during delivery 
also confirms that mothers with a better economic situation are more assisted during 
childbirth than women from poor households, and the level of inequality increases 
between 2004 and 2011 and decreases between 2011 and 2018. So there has been a 
decrease in inequality. Similarly, with regard to tetanus vaccination, the same analysis 
can be made insofar as inequality is more observed by the rich women from 2004 to 
2018. Between 2004 and 2011, efforts were made to reduce inequality, but between 
2011 and 2018, the situation was still the same as 2004. 

1 1  m i n u t e s  ‒ 2 0 
minutes 0.17 0.3711339 0.18 0.3830809 0.19 0.3910761

2 1  m i n u t e s ‒ - 4 5 
minutes 0.17 0.3777777 0.20 0.3967586 0.20 0.3777499

More than 45 minutes 0.31 0.4620778 0.29 0.4517732 0.37 0.4905382
 
Popweight 996,578.3 371,795.7 1,001,392 544,106.4 1,033,717 644,806.6

Source: Author’s own construction based on DHS (2004, 2011, 2018), and Stata 15. 
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Table 3: Concentration indices, 2004‒2018

Outcomes variables 2004 2011 2018

Assistance during delivery 0.2378 (0.01) 0.2497 (0.01) 0.2119 (0.01)

Intake tetanus vaccine 0.1066 (0.01) 0.1223 (0.01) 0.1178 (0.01)

Notes: Standard deviations are in parentheses.
Source: Author's own construction based on ADEPT 6.

The nature of the concentration curves, the concentration indices, and the levels of 
inequality were higher for assistance during childbirth than for the vaccine. It can also 
be noted that, in general, the level of inequality has decreased over time (2004‒2018).

Decomposition of concentration indices (contributions 
of each explanatory variable to the observed inequality)

The results of inequalities in attendance at delivery and tetanus vaccination are given 
by the contributing factors (Table 4 and Table 5). Columns 2, 5, and 8 represent the 
elasticities of attendance at delivery for each study year, respectively. Columns 3, 6, 
and 9) represent the concentration indices of the explanatory variables for each study 
year. Columns 4, 7, and 10 represent the variables that contribute to the inequity that 
is the product of the elasticities with the concentration indices. Among the inequity 
factors, we have the variables not taken into account in the model and the inequities 
generated by the variables taken into account in the model for 2004, for 2011, and for 
2018. The justifiable variables contributed very little to horizontal inequity compared 
to the non-justifiable variables.

Factors explaining inequities in skilled assistance during 
delivery

The contributions of the variables in explaining inequities in access to skilled 
attendance at delivery show that the majority of inequities in access to maternal 
health services affect the poor women compard to rich women. These inequalities 
are mostly explained by unjustifiable factors, i.e., inequity variables (0.238, 0.250, 
and 0.212, respectively, for each year). They increase between 2004 and 2011 and 
decrease between 2011 and 2018. Among the inequity factors, those provided by 
the variables not considered in the model are for each year 0.006, 0.015, and 0.013, 
respectively. On the other hand, the inequalities generated by the variables taken into 
account in the model are higher in 2011. They increase between 2004 and 2011 and 
decrease between 2011 and 2018 (0.239, 0.240, and 0.206, respectively). As concerns 
the level of wealth, the inequity is observed within the poor. It decreases over time 
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(with a contribution of 0.061, 0.057, and 0.046, respectively, for each year). It is the 
weight of richer women (with a concentration index of -0.5423, -0.5471, and 0.5479, 
respectively, for each year). Women from poor households find it difficult to seek the 
assistance of a health professional. This is because the cost of care increases when 
the health professional becomes more qualified.

There is the importance of secondary education (with an elasticity of 0.0827, 0.0968, 
and 0.1483, respectively, for each year) in explaining inequality in skilled assistance 
during delivery. The disparity observed at the secondary education level is by rich 
women (with a contribution of 0.037, 0.042, and 0.048), and is clearly evident in the 
assistance of women during delivery. This inequality increases over time. 

Several studies have identified education as a major determinant of maternal health 
and health-seeking behaviour (Saleu, 2020; Dimbuene et al, 2018; Hahn and Truman, 
2015). Unfortunately, in developing countries such as Cameroon, women from poor 
households also have lower levels of education than their counterparts from wealthy 
households. We can also observe that women are less likely to be assisted during 
delivery by a skilled health professional with regard to the place of residence. The 
contribution of this variable decreases over time from 2004 to 2018 (0.030, 0.033, 0.025, 
respectively, for each year). This suggests that the inequity by the poor has gradually 
decreased. Living in rural areas prevents them from being assisted during delivery by 
a skilled health professional compared to those who are rich and live in urban areas.
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The same applies to the region of residence, specifically the Littoral regions where 
the inequity is observed in the wealthy women (with a contribution of 0.032, 0.032, and 
0.015, respectively, for each year) who are more likely to be attended by skilled health 
professionals. Inequity is also observed in access to the nearest health centre, and 
affects more the poor. We can observe that this inequity decreased from 2004 to 2011 
and is higher from 2011 to 2018. This can be explained by the fact that measures have 
probably been taken and have reduced the inequity but have not been accentuated.

We find that all factors are in favour of rich women. But for some factors, women 
are more likely to be assisted during delivery (level of wealth, level of education, region 
of residence, and access to the nearest health centre); while for other factors, they are 
less likely to be assisted during childbirth. This reflects an inequitable distribution of 
health centres throughout the country.

We also observe that wealthy women are more educated and live in the more 
affluent regions of Cameroon. From 2004 to 2011, inequity in terms of wealth level 
and area of residence increased. Inequity in terms of educational level increased. 
Inequity in terms of region of residence decreased between 2011 and 2018, and stable 
between 2004 and 2011; while inequity in terms of access to the nearest health centre 
decreased between 2004 and 2011 and increased between 2011 and 2018. This shows 
that efforts have been made to provide health care by building health centres closer 
to homes.

Factors explaining inequities in intake of tetanus 
vaccine during pregnancy

The contributions of variables in explaining inequities in intake of tetanus vaccine 
during pregnancy are reported in Table 5, and show that rich women use more this 
service compared to poor women. The inequities are mostly explained by unjustifiable 
factors, i.e., inequity variables (0.105, 0.125, and 0.116, respectively, for each year). 
They increased between 2004 and 2011 and decreased between 2011 and 2018.  
Among the inequity factors, those provided by the variables not considered in the 
model are, for each year, 0.005, 0.010, and 0.009, respectively. On the other hand, the 
inequalities generated by the variables taken into account in the model are higher in 
2011. They increased between 2004 and 2011 and decreased between 2011 and 2018 
(0.103, 0.111, and 0.105, respectively).

With regard to the level of wealth, we have the pro-rich inequity. It increases over 
time (with a contribution of 0.020, 0.002, and 0.019, respectively, for each year). It is 
the weight of richer women (with a concentration index of 0.6763, 0.6450, and 0.6551, 
respectively, for each year). Compared to the other study years, it can be observed 
that the inequity has increased in 2018. Over time, women from poor households 
continue to experience difficulties in taking the tetanus vaccine. This may be due to 
its cost and availability.
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There is the importance of secondary education (with an elasticity of 0.0623, 
0.0415, and 0.1153, respectively, for each year) in explaining inequality in the intake 
of tetanus vaccine. The disparity observed at the secondary education level is among 
rich women (with a contribution of 0.028, 0.018, and 0.037), and is clearly evident in 
the intake of tetanus vaccine. This inequality decreases between 2004 and 2011 and 
increases between 2011 and 2018. It is thus evident that there should be emphasis 
in communication on the importance of tetanus vaccination for the life of mother 
and her child.

We can also observe the importance of the effect of the place of residence in 
the explanation of inequality in the intake of tetanus vaccine. We observe that the 
inequity is evident among poor women with regard to the place of residence. The 
contribution of this variable increases over time from 2004 to 2018 (0.004, 0.004, 0.012, 
respectively for each year). This suggests that this inequity has gradually increased. 
Such a result may be explained by the lack of supply of the vaccine in rural areas 
compared to urban areas. 
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At the level of region of residence, specifically the Littoral regions, the inequity 
is observed among wealthy women (with a contribution of 0.004, 0.004, and 0.012, 
respectively, for each year) who are more likely to take up tetanus vaccine. Inequity 
in access to the nearest health centre is evident among the poor (with an elasticity 
of -0.00434, -0.0557, -0.0240). With the contribution of 0.004, 0.018, and 0.004, 
respectively, we can observe that this inequity is more apparent in 2004, but in other 
years there are almost no inequities. Such a result is normal and can be explained by 
the fact that the health programmes set up to improve the use of antenatal care offer 
available and accessible health services at a lower cost, so this shows that efforts have 
been made to educate women, enabling them to acquire more knowledge.

All these factors are in favour of rich women. While for some factors, women are 
more likely to take up the tetanus vaccine (place of residence), for others, women 
are less likely to utilize the tetanus vaccine (due to factors such as level of education, 
level of wealth, region of residence, and nature of accessibility to the nearest health 
facility). We can say that the inequality in the distribution of wealth level works against 
vaccination of women from the poorest households.

Overall, policy makers must make efforts to reduce socioeconomic inequalities, 
particularly in household living standards and education, if significant progress is 
to be made in reducing maternal mortality. In order to reduce these inequalities 
in wealth, the income gaps of households or women of childbearing age could be 
reduced over time by promoting equal opportunities in access to sources of income. 
Cameroon has certainly put in place documents to reduce poverty, such as the Poverty 
Reduction Strategy Document, the Growth and Employment Strategy Document 
and the Health Sector Strategy (2016-2027), just to list a few. These documents make 
certain propositions that make it possible to improve the living conditions of the 
most vulnerable groups. 

On the one hand, specific programmes to promote employment for the most 
disadvantaged groups (young people, women, the disabled, indigenous minorities, 
etc.) and to rejuvenate the workforce in the public service have been implemented in 
terms of job opportunities. On the other hand, targeted prenatal consultations and 
skilled assistance during delivery by trained attendants are encouraged by public 
decision-makers through the pre-positioning of obstetric kits in health facilities and 
the health voucher project with a single rate for the entire package of obstetric services 
(childbirth, blood transfusion, other complications, etc). Unfortunately, it is only the 
northern part of Cameroon that benefits from these kits. This is why inequity in this 
area is almost non-existent. We could also consider extending these programmes to 
the Littoral region where there is still inequity in the use of maternal health services, 
whether in terms of assistance during delivery or in terms of taking vaccines.

However, the rate of professionally assisted deliveries has stagnated, rising from 
63.3% to 64.7% between 2011 and 2014 (Ministry of Health, 2015). Teams could be 
set up to monitor the application of these decisions in health facilities, and also 
the availability and effective provision of all the necessary equipment and their 
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distribution throughout the country so that all women can benefit. These attempts to 
improve the supply of care are little known by the public and must be accompanied 
by major information and awareness campaigns through the media, brochures, and 
social networks.

To reduce adverse effects of poor access to health centres, we could encourage 
the redeployment of health professionals to rural populations who suffer more from 
the remoteness of health services compared to their sisters who live in urban areas. 
To this end, the necessary means could be provided (means of transport, better 
income, etc.) to enable them to go about their business. Moreover, the construction 
of integrated health centres in rural areas, their physical and material equipment 
will also reduce the distances to the places of residence and thus allow all women to 
have access without any difficulty. In Cameroon, it can be observed that access to a 
health centre is on average 44%, a problem for pregnant women. The achievement 
of the MDGs undoubtedly aims to reduce these distances, but it would be urgent, in 
the short term, to prioritize rural areas which suffer more from this mobility problem.

Reducing inequalities in educational attainment will require increasing educational 
attainment among poor women and women of reproductive age. Thus, the promotion 
of equality and access to education between rich and poor women must be 
encouraged to make it real over time. Education allows access to all services and is 
therefore effective in combating inequality. In Cameroon, women are less likely than 
men to have reached secondary level without completing it (incomplete secondary). 
The percentage of women who have no education is 36% in rural areas compared to 
8% in urban areas (National Institute of Statistics [NIS] and ICF International, 2020). The 
implementation of a strategy to promote education for all women must be targeted. 
In other words, the focus must be on rural areas. In Cameroon, free primary education 
is already in place, but is not fully implemented. 

As with the distribution of maternal health kits, a team to monitor the 
implementation of these measures must be set up to ensure the effectiveness of 
this measure. The provision of minimum materials and better working conditions 
for teachers must also be effective throughout the country. To improve inequalities 
in health care, it is also necessary to ensure that educational policies target women 
from poor and disadvantaged households.
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6. Conclusion

The objective of this study was to measure horizontal equity in the use of maternal 
health services in Cameroon. More specifically, it was to determine the level of inequity 
in the use of maternal health services in Cameroon, and to identify the sources of 
inequity in the use of maternal health care services in Cameroon. To do this, we used 
the indirect standardization method. This decomposition method allowed us to 
identify sources of inequity by including explanatory variables in the model and also to 
conduct our own analysis of the inequity of maternal health care distribution. We used 
the 2004, 2011, and 2018 Demographic and Health Surveys as our database. This study 
shows that the main sources of inequity include level of wealth, level of education, 
area of residence, region of residence, and access to the nearest health facility. These 
factors contribute to inequities, and have almost equal influence on both delivery 
assistance and tetanus vaccination. The problem of accessibility is a great risk for 
women. They are exposed to infectious diseases, prolonged labour, haemorrhage, and 
death due to complications in childbirth. Another justification is the cost differential. 
The cost of having a trained health professional to assist you is enormous, especially 
if you have to do a caesarean section. The inequity is lower for tetanus vaccination 
than for skilled attendance because of strategies developed by policy makers to 
encourage women to seek health care during pregnancy. This includes the "health 
voucher" and "performance-based funding" programmes developed in the northern 
region, which offer low-cost antenatal and postnatal services. 



30	R esearch paper 546

References

Alkema, L., D. Chou, D. Hogan, S. Zhang, A.B. Moller and A. Gemmill. 2016. “Global, 
regional, and national levels and trends in maternal mortality between 1990 and 
2015 with scenario-based projections to 2030: A systematic analysis by the UN 
Maternal Mortality Estimation Inter-Agency Group”. Lancet, 387(10017): 462-74.

Allara, N.E. and K.B. Fomba. 2021. “Inequalities in effective access to obstetric care 
in Chad”. African Journal of Economic Review, 9(1). https://www.ajol.info/index.
php/ajer/article/view/201724

Andersen, R.M. 1995. “Revisiting the behavioral model and access to medical care: 
does it matter?” Journal of Health Social Behaviour, 36: 1-10

Dimbuene, Z.T., J. Amo-Adjei, D. Amugsi, J. Mumah, C.O. Izugbara and D. Beguy. 
2018. “Women's education and utilization of maternal health services in Africa: 
A multi-country and socioeconomic status analysis”. Journal of Biosocial Science, 
50(6): 725-48.

Gandhi, S., U. Dash and M. Suresh Babu. 2022. “Horizontal inequity in the utilisation 
of Continuum of Maternal Health Care Services (CMHS) in India: An investigation 
of ten years of National Rural Health Mission (NRHM)”. International Journal for 
Equity in Health, 21(1): 1-15. https://doi.org/10.1186/s12939-021-01602-3

Gravelle, H., S. Morris and M. Suttun. 2006. “Economic studies of equity in consumption 
of health care”. In A.M. Jones, ed., The Elger Companion to Health Economics, pp. 
193-204. Cheltenham, England: Edward Elger.

Hahn, R.A. and B.I. Truman. 2015. “Education improves public health and promotes 
health equity”. International of Journal of Health Services, 45(4): 657-78.

Kakwani, N., A. Wagstaff and E. van Doorslaer. 1997. “Socioeconomic inequalities 
in health: Measurement, computation, and statistical inference”. Journal of 
econometrics, 77(1): 87-103.

Khan, R. E. A. and Raza, M. A. 2013. “Maternal health-care in india: the case of tetanus 
toxoid vaccination”. Asian Development Policy Review, 2013, 1(1):1-14

Marmot, M. 2005. “Social determinants of health inequalities”. Lancet, 365(9464): 
1099-1104. https://doi.org/10.1016/S0140-6736 (05)71146-6

Marmot, M. and R.G. Wilkinson. 1999. Social Determinants of Health. Oxford University 
Press.

Mangalore, R., M. Knapp and R. Jenkins. 2007. “Income-related inequality in mental 
health in Britain: The concentration index approach”. Psychological Medicine, 
37(07): 1037‒1045.



Horizontal Equity in the Use of Maternal Health Services in Cameroon	 31

Ministry of Health. 2015. Health Sector Strategy 2016-2027.
Moniz, M.H. and R.H. Beigi. 2014. “Maternal immunization: Clinical experiences, 

challenges, and opportunities in vaccine acceptance”, Hum. Vaccines Immunother, 
10(9): 2562-70. https://doi.org/10.4161/21645515.2014.970901

National Institute of Statistics (NIS) and ICF International. 2012. "Cameroon 
Demographic Health and Multiple Indicator Survey 2011. Final Report." Calverton, 
Maryland, USA:  National Institute of Statistics and ICF International. 

National Institute of Statistics (NIS) and ICF International. 2020. "Cameroon 
Demographic Health and Multiple Indicator Survey 2018. Final Report." Calverton, 
Maryland, USA:  National Institute of Statistics and ICF International. 

Ndonou, T.M.E. 2016. “L’itinéraire thérapeutique des individus au Cameroun”. Thèse 
de Doctorat présentée et soutenue publiquement à l’université Cheikh Anta Diop 
de Dakar.

O'Donnell, O., E. van Doorslaer, A. Wagstaff and M. Lindelow. 2008. "Analysing 
Health Equity using Household Survey Data: A guide to Techniques and their 
Implementation." World Bank Learning Resource Series. Washington, D.C.: The 
World Bank.

Özsoy, O. and S. Alcan. 2017. “Horizontal equity in delivery of health care in Turkey”. 
International Academic Journal of Economics, 4(1): 1-22.

Saleu, F.J. 2020. Role of Maternal Education and Prenatal Care on Child Health in 
Cameroon. AERC Research Paper No. 399. African Economic Research Consortium, 
Nairobi.

Tambi, M.D. 2015. Effects of Maternal Immunization on Birth Weight in Rural Cameroon. 
AERC Research Paper No. 413. African Economic Research Consortium, Nairobi. 

Tangcharoensathien, V., Mills, A.  and Palu, T. 2015. "Accelerating health equity: the 
key role of universal health coverage in the Sustainable Development Goals." 
Medicine for Global Health, 13: 101. DOI: 10.1186/s12916-015-0342-3

Van Doorslaer, E., P. Clarke, E. Savage and J. Hall. 2008. “Horizontal inequities in 
Australia's mixed public/private health care system”. Health Policy, 86(1): 97-108.

Wagstaff, A. and E. van Doorslaer. 2000a. “Equity in health care financing and delivery”. 
In A.J. Culyer and J.P. Newhouse, eds., Handbook of Health Economics, pp. 1803-
62. Amsterdam: NorthHolland.

Wagstaff, A. and E. van Doorslaer. (2000b. “Measuring and testing for inequity in the 
delivery of health care”. Journal of Human Resources, 35(4): 716-33.

Wagstaff, A., E. van Doorslaer and N. Watanabe. 2003. “On decomposing the causes 
of health sector inequalities with an application to malnutrition inequalities in 
Vietnam”. Journal of Econometrics, 112(1): 207-23.

Whitehead, M. and G. Dahlgren. 2006. “Concepts and Principes for tackling social 
inequities in health: Levelling Up, Part 1”. Organisation Mondiale de la Santé, 
Genève. 

World Health Organization (WHO). 2017 “Weekly epidemiological record: Tetanus 
position paper”. Weekly Epidemiol. Record, 92(6): 53-76.



32	R esearch paper 546

Mission
To strengthen local capacity for conducting independent, 

rigorous inquiry into the problems facing the management of economies in sub-
Saharan Africa.

The mission rests on two basic premises:  that development is more likely to 
occur where there is sustained sound management of the economy, and that such 

management is more likely to happen where there is an active, well-informed 
group of locally based professional economists to conduct policy-relevant research.

Contact Us
African Economic Research Consortium

Consortium pour la Recherche Economique en Afrique
Middle East Bank Towers, 

3rd Floor, Jakaya Kikwete Road
Nairobi 00200, Kenya

Tel: +254 (0) 20 273 4150 
communications@aercafrica.org

www.facebook.com/aercafrica

twitter.com/aercafrica

www.instagram.com/aercafrica_official/

www.linkedin.com/school/aercafrica/

Learn More

www.aercafrica.org


