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At birth, individual has a health capital that depends on family, environmental and personal characteristics which
depreciates over time requiring investment. It's in this sense that this article aims to analyze the effect of wealth ine-
quality on infant and child mortality in Togo. This effect is accessed by a semi-parametric proportional hazard duration
model of Cox. According to the model estimation which is based on data from the Multiple Indicator Cluster Survey
(MICS) carried out in Togo in 2017, the results obtained show in one hand that coming from a less wealthy household
increases the risk of death for children. On other hand, the results show that the possession of a source of drinking
water, the possession of health insurance by the mother, and the mastery of the use of new information technologies
and communication reduce the risk of infant and child mortality. In view of these results, policies to reduce wealth
inequalities could help reduce the risk of infant and child mortality in proportions ranging from 0.075 to 0.264.

Keywords: Infant and child mortality, Proportional hazard model, Wealth inequality, Togo

Introduction

The health of an individual depends on a set of family,
environmental and personal characteristics including
her personal or household wealth [1-3]. The relation-
ship between wealth inequality and the health of popu-
lation emerges in several studies in health economics
and the demonstration of the causal link interest several
researchers and economic and social development stake-
holders [4—6]. Theoretical studies reveal three trends,
which emerge from the analysis of the relationship
between wealth inequality and health of populations.

The first trend, defended by authors such as [7] argues
that inequalities positively affect the health of the popula-
tion. For this group, taking into account inherited assets
as wealth, person’s sanitation and their health improve
when inheritance inequalities increase. This trend bases
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its analysis on household wealth and shows that by taking
into account the assets inherited by adults, individuals
anticipate the repercussions that inequalities may have
on health and thus improving health indicators in the
long term.

The second trend argues that inequalities have no influ-
ence on an individual’s health [8, 9]. This trend shows that
the evolution of inequalities does not affect the demand
for factors that determine health capital. Followers of this
current claim that health indicators such as mortality
and the behavior of individuals in relation to health care
are hardly influenced by this trend by the fluctuations
observed in the distribution of wealth or family income.

As for the third trend, it consists of pessimists about
the effects of inequalities on the health of the popula-
tion [10]. This group shows that the existence of wealth
inequality equivalent to family income increases the
mortality rate for both adults and children. Based on the
theory of inequalities, they prove that the large disper-
sion of family income leads to a deterioration in the phys-
ical and mental health of these people. These pessimists
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establish the relationship that increasing wealth inequal-
ity, increases mortality, decreases the body’s self-defense,
causes chronic diseases, deteriorates blood pressure and
also accentuates respiratory diseases.

Alongside these controversies, inequalities persist at
all levels and are even growing. The top 10% in the world
own 76% of total household wealth and dispose of 52%
of total income for the same year (WIR, 2022). These
observed inequalities are felt first between individuals
and also between countries or regions of different given
areas. Wealth inequality measured between adult indi-
viduals using market exchange rather than purchasing
power parity reflects a higher level of inequality with
the world’s bottom 50% owning less than 1% of the total
wealth and the world’s top 10% who alone have almost
82% of the world’s wealth. However, we note that sub-
Saharan Africa, South and South-East Asia, Asia and
Latin America have only 20 to 50% of average global
wealth versus 50% to 100% for income. In Togo, the lat-
est indicators show that in 2021, the top 1% of Togolese
alone hold 12.2% of the national wealth against 13.9%
held by 50% of the population belonging to the lower
class [11].

With regard to the health of the population, even if
considerable efforts are increasing day by day to achieve
the second target of the third sustainable development
goal with regard to the morbidity and mortality of chil-
dren under 5 years of age, important disparities are still
observed at the country level. Sub-Saharan Africa is
the region where the mortality rate for children under
5 years is still the highest in the world, with an average of
74 children who die before celebrating their fifth birth-
day per 1000 live births, a delay of 20 years compared
to the world average and 30 years compared to the rate
recorded in West Asia and North Africa combined.

In view of the context presented above, this article
seeks to answer the question: what is the effect of wealth
inequality on infant and child mortality (ICM) in Togo?
Through this question, we aim to analyze the effect of
wealth inequality on infant and child mortality in Togo.

Starting from this objective and basing ourselves on
the theory of inequalities, we formulate the hypothesis
according to which the increase of wealth inequalities
increases the infant and child mortality rate.

The added value of this research is twofold. First, to
our knowledge, this is the first attempt to estimate the
effect of wealth inequality on infant and child mortality
in Togo. Unlike previous studies, we take monetary and
non-monetary wealth for our analysis. The second level
of added value is about the the model used. We integrate
the duration separating the birth and the death of a child
which allows us to identify in this study the law of prob-
ability of random variables by a distribution function
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which takes into account observable and truncated
characteristics of each child at a given moment of their
existence.

The rest of the article is structured as follows. Section 2
provides a brief literature review of the effect of wealth
inequality on infant and child mortality. Section 3 pre-
sents through the analytical framework, the different
channels through which wealth inequality affects child
health. Section 4 is reserved for the presentation of the
methodological framework and finally Sect. 5 presents
then discusses the results obtained. The article ends with
a conclusion.

Brief literature review

The theory of social capital circumscribes the individual
in the behavior he adopts. This theory shows that the
individual behaves by being rational in his social choice
[12]. It identifies household living standards, educa-
tion, household size and structure as determinants of
individual health outcomes. The theory of the reference
model and social disorganization intervenes to describe
a certain number of individual behaviors. An individual
acts or behaves because they find it logical and socially
acceptable [13]. The analyzes of these theoreticians
thus appeal to the social disorganization which could
explain the high frequency of births in irregular situa-
tions. Human behavior is actually an interaction between
personality (individual characteristics), the influence of
the family environment, that of the behavior of friends,
and that of the social context in which the person lives
[14]. Thus, the theory requires a fundamental study by
deciding on a certain number of approaches such as the
socio-economic approach with the focus on the stand-
ard of living “level of wealth’, the cultural approach and
the demographic approach. These three theoretical
approaches are complementary. The first explains bet-
ter the transmission mechanisms of the effects of wealth
inequality on the health of the population controlled by
the other two approaches. The excess mortality of chil-
dren who have not yet celebrated their first birthday is
explained, according to the theory, by the lack of access
to good food and basic social services (education, water,
sanitation, etc.).

Empirically, several studies that have tried to establish
the relationship between wealth inequality and the health
of populations in developing countries have come to the
conclusion that there is a negative relationship between
wealth inequality and public health [15-17]. On the other
hand, studies conducted by [18] show that in develop-
ing countries, changes in the level of wealth inequal-
ity do not in any way modify the health of populations.
Research into the impact of income and wealth inequal-
ity on the health of an individual or population has been
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researched [19]. These studies are conducted on specific
health outcomes and they show significant associations.
These studies show that wealth inequality has a sig-
nificant impact, among other things, on life expectancy
[20], infant mortality [21], the Depression [22], mortality
risk [23]. The different forms of inequality affect in dif-
ferent ways the health of individuals in general and that
of mothers and children in particular [15, 17]. Maternal
health is particularly associated with access to basic ser-
vices such as water, sanitation, electricity, availability of
housing, and access to health care.

Some analyzes identify a number of factors that inter-
act on maternal mortality, such as the mother’s educa-
tion, health insurance coverage, health expenditure per
person and the level of poverty [24]. Based on a bivari-
ate and multivariate method, [25] come to the conclusion
that the state of health of an individual depends on his
level of wealth. For them, having a high level of wealth
allows the individual to increase their health satisfaction,
which abounds in their overall state of health.

Conceptual framework of the influence of wealth
inequality on ICM

Within the framework of this research, we propose,
through a conceptual framework, to analyze the trans-
mission channels of the effects of inequalities of wealth
on the health of an individual, taking in particular the
mortality of children presented in Fig. 1. The existence
of inequalities of wealth influence in certain specific
conditions the mortality of individuals according to the
theoretical developments [12, 13]. This influence begins
with a gap in policies to be implemented in different
localities within the same territory. Wealth inequality
is accompanied by a health system and related actions
to act on mortality. In the presence of these inequali-
ties, among others, the provision of health services and
health financing are solicited differently. The share of
these services becomes a conflict that arises between the
different classes resulting from the poor distribution of
wealth. Rather, these services are supposed to increase
the health capital of living individuals to keep them alive
and extend their life expectancy. The conflict engendered
by the increase in these inequalities increases household
risk factors. These risks keep households in distress. The
rise of new crises such as Covid-19 impose new rules of
conduct on humanity, affecting the level of inequalities
through the same channel. The health of the individual is
therefore a result of social capital, cultural norms, house-
hold structure, living environment and place of residence
[14]. These selected factors, which take into account
the realities of African societies, are based on decisions
on the use of health services according to a given fre-
quency, food and health practices and also the number of
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dependent children, which is not negligible if one wants
to study a phenomenon in a developing country like ours.

Methodology

Nature and source of data

Data sources

For our estimates, we use data from the Multiple Indica-
tor Cluster Survey (MICS6) conducted in Togo in 2017
by the National Institute of Statistics and Economic and
Demographic Studies (INSEED). This is a household sur-
vey containing a section of questions for household and
children under five years. Among the 8,065 households
found for the information-gathering sessions, 7,916 were
surveyed in order to obtain information on the situa-
tion of children and women throughout the country. In
these households, 5,030 children were under 5 years old
and 4,942 of them has been successfully interviewed. A
large number of variables were filled in as part of this
survey. However, for the purposes of this article, only the
variables presented in Table 1 have been retained. A large
number of variables were filled in as part of this survey.

Description of variables justification of their choice

The variables retained for our article are chosen on
the basis of literature and theory. These variables are
recorded in Table 1 where we also mention the expected
sign of each of the variables.

Model specification

The estimation of health indicators taking into account
wealth disparities and a set of control variables has been
theorized by some authors through specific models [18,
26, 27).

ISl‘,t =g+ ,BINEGL',t + G-yi,t + yXi,t + Eit (1)

IS;; represents the health indicators of an individual i
at time t “life expectancy at birth, infant mortality, infant
and child mortality rate”; B is the coefficient associated
with wealth inequality; 6 the coefficient which meas-
ures the influence of the individual characteristics on
his health results; X the set of covariates identified by
the literature that can determine the state of health of a
population and & the random error term that takes into
account all the other variables that the estimate does not
then capture.

Through this theoretical model, we propose by adapt-
ing, an empirical model which allows us to estimate our
various coefficients. The use of such a model requires
taking into account a set of parameters in accordance
with the semi-parametric model of Cox. This model is
the most used to capture the risk of occurrence of an
event in the life of an individual. We find as funda-
mental hypothesis of this method the risk of death of
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Fig. 1 Analytical framework of the relationship between wealth inequality and mortality. Source: Authors, adapted from wagstaff, 2001

a child which is only a function of his age. In addition
to this methodological approach, [28] develops a pro-
portional hazard model that may be invalid in case the
proportionality of risk assumption is not verified. We

are interested in the semi-parametric model “propor-

tional hazards model” which is based on flexibility and

ease of use. This advantage offered by this model allows

us to take as an unexpected event in the lives of chil-
dren their mortality before the age of 5 and at the same
time we highlight the effects of the poor distribution of
wealth on the results.

We also introduce certain characteristics specific

as the structure of the household and its size, social
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Table 1 Description of variables
Acronym Description of Variables Variable measures Sign
Dependent variables
ICM Infant and child mortality Child’s age (0-5 years)
Age at death (0- 4 years)
State of life (0. Deceased 1. Alive)
IM Infant mortality Child’s age (0-1 year)
Age at death (0-11 months)
State of life (0. Deceased 1. Alive)
Variables of interest
INEGR Wealth inequality Poorest 10%; 2. D5 median; 3. Top 10% +
INEGR*Residence Wealth inequality and individual residence Urban*poorest 10%; 2. Urban*D5 median; 3. +
Urban*Top 10%
Control variables
Sex The sex of Child 1. Boy; 2. Girl +
Residence Place of residence 1. Urban; 2. Rural -
EducM Mother Education 1.None; 2. Primary; 3. Secondary and above -
Water Source of water that the household uses 1. Drinking water and 0 if not -
Insurance Possession of health insurance by the mother 0.No health insurance; 1. Has health insurance -
ICT The use of Information and communication technology by the mother 0. Does not use ICT; 1. Uses ICT -
Visit Number of prenatal visits made by a woman before giving birth Continuous variable -
Cut Household size Continuous variable +
Childbirth Previous delivery 1. Has ever given birth to a child and 0 If no -
Religion Religion attended by child’s mother 1. Christian; 2. Muslim; 3. Animist +
Twins Child Birth Type 1.Twin; 2. alone +

Source: Authors based on data from MICS, 2017

cohesion, the number of visits to prenatal care for the
child victim and the possession of health insurance.

The estimate of the instantaneous risk conditional on
the various covariates is expressed as follows:

8 <Xt e -me) = So(H)exp(f1X1 + - -+ + BiXy)
(2)
= do(t)exp(BiXy) 3)

With §o(¢) an unknown function and function of time
representing the basic risk; g = (B1,....... ,Bi)€ER is a
set of unknown parameters of dimension i independ-
ent of time ¢. It represents the effect of the covariates on
the instantaneous risk and exp(81X; + - - - + BiX; repre-
sents the relative risk. It is then question in this study, to
empirically determine the effects of the explanatory fac-
tors on the variation of the risk through the estimation of
the parameters.fy, . ... ... , Bi

Kaplan Meier curve estimation method

Through this method, we estimate the distribution of the
survival function, i.e. the distribution over time of the
probability of not having experienced infant and child
mortality. To do this, we take into account indicators
such as:

t; an instant during which there is the observation of
at least one death

d;andc; the numbers of individuals “children under
five years old” who, respectively, know the event
“death” and leave observation (right censoring) at ¢;
N; the population “children under five on the one
hand and under one on the other hand” submitted to
the risk at time

We therefore deduce two empirical models that cor-
respond respectively to the estimation of the effects on
infant and child mortality and infant mortality:

Model 1: infant and child mortality

(4)

ICM; = py + p,Inegr + p,Sex + fsResidence + p,Educm + fswater + Pginsurance + f, TIC + g Visite + Pysize + pyAccouchement + u,




Pelenguei and Pilo BMC Health Services Research ~ (2022) 22:1499 Page 6 of 12
Model 2: Infant mortality
MI; = fy + pyInegr + p,Sex + P Residence + f,Educm + fswater + fginsurance + B, TIC + fy Visite + Pysize + p, Childbirth + u; (5)

Risk proportionality test

We first test the risk so that each child at a specific
moment in the analysis can have the same chances
of survival or run the same risk of death. This is one
of the fundamental assumptions that the Cox model
requires before it is used. The consistency of the differ-
ence between the predicted curves and those observed
throughout the analysis period is then checked; four years
for the figure on the left and 11 months for the figure on
the right. Figure 2 indicates through the parallelism of
the two predicted curves that there is a proportionality of
the risks over the four years and eleven months following
the birth of these children.

Results and discussion

This section first presents the statistical analysis, then the
results of the prediction tests of the model and finally the
econometric results.

Analysis and interpretation of statistical results

Statistical analyzes

Table 2 presents the overall socio-demographic char-
acteristics of the households included in the analysis.
The chi-square test (Coron, 2020) significant at the 1%
threshold confirm the association between ICM and

another variable introduce in the model. The number of
children who were the subject of the analysis is 11,731.
These children are both “boys or girls” and come either
from rural or urban areas. Our statistical analysis
shows that the health outcomes of those children who
are under age 5 years depend on the education of their
parents. The data show with regard to infant mortality
that, it’s boys who have the highest quotient “44 chil-
dren out of 1000 live births die between their birth
and their first birthday” against a quotient of 39 for
girls. This quotient is lower when the level of education
increases “25 deaths per 1000 live births for a secondary
level and more against 48 for those with no level. Hap-
piness statistics show that men are more unhappy than
women (27.5% versus 18.8% respectively). Concerning
child mortality, no difference is revealed in terms of the
quotient recorded for girls as for boys. The number of
children aged between 1 and 4 years per 1000 surviving
children is higher when with uneducated parents. This
quotient is 42 against 13 surviving children for chil-
dren whose parents have at least secondary education.
Observation of the data recorded in Table 2 also shows
that the infant and child mortality rate is higher in rural
areas (82) than in urban areas (53 deaths per 1000 live
births. concerning the wealth inequality variable, our

A: baseline proportional hazard estimate for children
under five
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Table 2 Descriptive statistics of the variables
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Infant mortality quotient

Infant and Children
mortality quotient

Children mortality quotient

Chi-squared Prob > Chi2 (0,000) Prob > Chi2 (0,000)
Pvalue: 103, 260 Pvalue: 220, 60
Child Sex
Boy 44 31 74
Girl 39 31 69
residence
Urban 35 19 53
Rural 46 38 82
Mother education
None 48 42 48
Primary 47 30 47
Secondary and above 25 13 25
Wealth inequality (%) (%) (%)
Poorest 10% 89.94 70,11 76.39
D5 Median 9143 80,23 82.86
Top 10% 95.21 90,15 93.84

Source: Authors based on data from MICS, 2017

results are in percentage of survival. The statistics also
show concerning wealth inequality that, in poorest
households, respectively 89.94% and 76.39% of children
survive beyond their first and fifth anniversary. How-
ever, these rates rise when it comes to the wealthiest.
These are respectively 95.21% and 93.84% children who
manage to celebrate their first and fifth anniversary.

Kaplan-Meier estimation of survival probability

We present through Fig. 3, the evolution of the probabil-
ity of survival of children during the first eleven months
and the fourth years following their delivery. The stairs in
this figure represent the probability of survival during the
different periods of death “four years or eleven months of
observation” Each height of a stair describes the risk of

A estimated probability of survival of children under five
years

Kaplan-Meier survival estimates
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a child to die at some point in the analysis. The observa-
tions are made per year for the figure on the left (Fig. 3A)
and per month for the figure on the right (Fig. 3B). This
figure shows us, taking into account the speed of occur-
rence of deaths, the probability of survival of children.
Concerning the probability of survival of children
under 5 years, the evolution is more or less regular. Over
the four years following the birth of the children, they
have at each birthday almost the same probability of sur-
vival. This probability follows a steady trend during the
first four months after childbirth before registering a
drop in the fifth month. This month represents the modal
class of children under the age of one who record a rapid
but not regular fall. Beyond this fifth month, the function
of survival continues its regular fall until the 11th month.

Analysis and interpretation of econometric results
We present the statistical results from our estimates in
this section.

Effects of wealth inequality on ICM
The econometric estimates made it possible to high-
light, among the variables that were integrated into our
model, the factors that explain infant and child mortal-
ity (Table 3). These show that the coefficients are mostly
significant at the 1%, 5% and 10% threshold. Differences
in the wealth held by households affect the death of chil-
dren under five. We based our interpretation on the dis-
tribution of wealth by using the deciles. this distribution
goes from the poorest 10% to the richest 10% through
the median. Our results suggest that when a house-
hold is in the median wealth decile, the risk that a child
in that household die before reaching their fifth birthday
decreases by 4.29%. it is the same with children living in
10% of wealthiest household. These children’s chances of
surviving are 14.41 higher than those of the poorest 10%.
This chance is 33.41% for those under one year old. These
results are consistent with those of [7, 29]. This can be
explained by the fact that wealth enters into the acquisi-
tion of health capital which improves with the purchase of
adequate health services. Recently in 2019, nearly half of
the Togolese population lived below the poverty line (i.e.,
45.5% of Togolese) (INSEED, 2020). Those living on less
than $1.9 a day will not be able to truly acquire the health
capital necessary for their children, unlike those who live
with a much higher level of wealth. The health capital that
deteriorates over time with age will quickly depreciate
and cause poor health in children and consequently death
before they can celebrate their fifth birthday.

The analysis of our results also shows that the risk for
a boy to die during the five years following childbirth
decreases by 14.2 than that of a girl.
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Table 3 Cox Survival Model Proportional Hazard Regression

Variables Model 1 (relative Model 2
risks) (relative
risks)

Wealth inequality (Poorest 10%)

D5 Median 09571° 0.9266°

Top 10% 0.8759¢ 0.6659¢
Sex (Girl)

Boy 0.858¢ 0.9213¢
Residence (Urban)

Rural 1.0111 0.8549¢
Mother education (None)

Primary 0.964° 0.9610°

Secondary and above 0.904° 0.9147¢
Drinking water (not potable)

Clear water 1,157 0.9571¢
Insurance (Without insurance)

Has a health insurance 0.650° 0.9196°
Household size (less than 4)

Four and more 1,0436° 1,024
Delivery (Never)

At least one Childbirth 0.9902° 1.018
ICT (not using)

Using ICT 0.993? 0.964°
Prenatal visit (under 4 visits)

More than 4 visits 0.900¢ 0.8830°

Model 1 is for children (under 5 years) and model 2 for children under 1 year
2b.¢ denote 1%, 5% & 10% level of significance
Source: Authors based on data from MICS, 2017

The level of education contributes to infant and child
health. According to the results of the regression, the risk
of infant and child mortality is lower when the mother of
the child has a primary or secondary level of education and
more compared to those who have no level of education.
That said, children born to mothers with at least second-
ary level of education are 9.6% less likely to die than those
born to mothers with no schooling at all. This result is sim-
ilar to some works by [30]. In our context, the springs find
foundation in the fact that the education of an individual
has an advantage which is much more economic. Educa-
tion leads to greater awareness of health rules,

Among these economic benefits of education is insur-
ance coverage. Our results show that the risk of infant
and child mortality decreases with the possession of
health insurance. A child born to a woman who has
health insurance has 35% less likely to die than those col-
leagues whose mothers have no health insurance. This
result is consistent with those of [31] in Rwanda.

The results obtained through the estimation of the
effect of water suggest that using drinking water in the
concession does not reduce the risk of infant and child
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mortality. This result is counterintuitive and does not
corroborate with the results found by [31] for whom
water, sanitation and even hand washing reduce the risk
of death in Ethiopia. This is a result that may be due to
the non-representativeness of the individuals in our anal-
ysis who use spring water in both urban and rural areas
(24.6%). In contrast to the effect of water on the health
of children under five, the Model 2 estimate proves that
using clean water in the home for basic needs helps
reduce the risk of mortality children under one year old.
Our analysis shows that the chances of a child surviv-
ing beyond eleven months postpartum are 0.0429 higher
than those using water which is not safe to drink [31, 32].
With the advancement of the rules of medicine, the sev-
enth month of the link between the type of water and the
seventh month of the child explains this importance inso-
far as this child will have to start drinking water, which
affects his organization directly.

Depending on the size of the household, the risk of
infant and child mortality increases proportionally. We
also find that a child born in a household where there are
more than four children in charge has 4,36% more likely
to die before celebrating his fifth birthday than those with
a maximum of four children. This is explained by the fact
that the importance that should be given to each child
decreases as they become numerous; which is consistent
with the results of the work of [33, 34].

The changing world of technology is also helping to
improve child health. Our study shows that new infor-
mation and communication technologies such as the
use of smartphones or tablets by one of the parents
improves the health of the latter. When a parent has a
mobile phone or tablet, children have 0.7% more likely
to be able to celebrate their fifth birthday more than
those whose parents do not have such a digital tool.
These tools allow appointments to be made, for example
for vaccinations and reminders, as we have seen with
the booster doses against the Covid-19 pandemic in
Togo and everywhere else.

Our results also prove that having already procreated
and made a prenatal visit reduces the risk of infant and
child mortality. The risk that a child who is less than five
years old dies is 0.021 lower when the mother has previ-
ously had at least one child. This result is nothing more
than the experience that mothers acquire before, during
and after previous deliveries to better take care of future
births. This is felt much more through the domestic
assistance of mothers to their daughters ("young moth-
ers") which are in need at the first Birth. From the sec-
ond childbirth, the mother-in-law or the mother of the
one who gave birth may no longer be present because of
the experience already acquired by the latter. Also hav-
ing followed the four prenatal visits of the WHO during
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pregnancy has advantages for the child under five years
of age. These has 10% less likely to not celebrate their fifth
birthday alive when his mother has made more than four
visits than their counterpart whose mothers have made
less than four visits. This result is consistent with those of
Ahmed and al., 2010 in developing countries.

Place of residence being one of the controversial factors
in the two models, we determine through a third model
the effect that an interaction of wealth inequality and
place of residence may have on infant and child mortality.

Effects of the interaction “wealth inequality and place

of residence” on ICM

The estimation of the interaction model is presented in
Table 4. This part consists of highlighting the effects of
wealth inequality while taking into account the place of
residence of people. We add in this section an aspect of
African society particularly Togolese, that of the treat-
ment accorded to twin children. Our estimate shows
that wealth inequality has a different influence on infant
and child mortality depending on whether one living in
an urban or rural environment. The results obtained fol-
lowing this estimation prove that when a child is born
in median 10% wealthy households in urban areas, the
probability to die before celebrating their fifth birth-
day decreases by 7.3 percentage points compared to the

Table 4 Estimate of the mixed effect

Marginal effects P>Z [95%Conf,
Range]

Wealth inequality® Residence (Poorest 10%°Urban)

D5 Median -0.0733° 0.001 -0.115 -0.030

Top 10% -0.081° 0000 -0219 -0.125
Sex (Girl)

Boy -0.237¢ 0.000 -0.104 -0.055
Mother education (None)

Primary -0.039* 0.000  0.084 0.144

Secondary and above  -0.065° 0.000 0357 0461
Type of delivery (single)

Twins 0.1407° 0497 -0059 0.122
Insurance (Without insurance)

Has a health insurance  -0.3086¢ 0.038 -0.134 -0.004
Prenatal visit (under 4 visits)

More than 4 visits -0.0147¢ 0.000 -0.154 -0.092
Household size (less than 4)

Four and more 0.03848° 0.000 0022 0077
Religion (Christians)

Muslim -0.1579¢ 0000 -0.151 -0.065

Traditional/animist -0.2236° 0.000 -0.247 -0.178

b denote 1%, 5% & 10% level of significance
Source: Authors based on data from MICS, 2017
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poorest in rural areas. This probability is lower for chil-
dren living in top 10% wealthiest household in urban
areas. For children in this category, the probability to die
before celebrate their fifth anniversary decreases by 8,1
percentage points than the poorest 10% in rural areas.
These results seem similar to those of [35] and contradict
the findings of [36]. They find no evidence of a statisti-
cally significant difference in the risk of infant and child
mortality between households in the poorest and poorest
wealth quintiles in urban areas and their rural counter-
parts in Sub-Saharan Africa. Our result can be explained
in this context by the fact that in urban areas, there’s easy
access to the medical technical platform necessary for
emergency intervention in the event of a child’s illness,
easy mobility due to available infrastructure, reduced
proximity to health centers which all contribute to reduc-
ing the risk of infant and child mortality. Besides this
result, the estimation of this third model gives credence
to the two previous ones with regard to the control varia-
bles used in the analysis. Among other things, it emerges
from this estimate that the probability that a child dies
before celebrating its fifth birthday decreases with the
level of education of one of its parents. The probability
for a child born to a mother with primary education to
die before 5 years decrease by 3.9 percentage points than
those with mothers not educated. The education of the
mother makes it possible to better control the rules of
hygiene, to better apply them, to follow the indications
of the prescriber of drugs for a better health of the child.
Similarly, factors such as a parent’s health insurance and
prenatal visits reduce the risk of infant and child mortal-
ity. These factors contribute to reduce the probability of
infant and child mortality respectively by 30,86 percent-
age points and 1.87 percentage points more than those
who do not have health insurance and those who make
less than four prenatal visits during their pregnancy. The
prenatal visits allow the mother to collect a certain num-
ber of essential essentials for the survival of the child as
well as for her own health. This estimate also shows that
children whose parents are Muslims or animists run less
risk of dying during the 4 years following childbirth. The
probability for a Muslim child to die before celebrating
his fifth birthday is 15.79 percentage points lower than
for Christians. Similarly, practicing a traditional religion
or being an animist seems to reduce the risk of infant and
child mortality in Togo by 21.1 percentage points [37, 38].
The cultural attachment, the bad interpretation of the
biblical writing by the Christians can explain the increase
of the risk these last make run with their children.

These aforementioned factors are for the most part of
the order of humans who can, because of their choices, ask
for less or more to contribute to the increase in the health
capital of the child. Genetic factors that escape humans
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cannot be captured in the same way. So, we take into
account the fact of being born alone or twins. Our result
shows that being born twins increases the risk of infant
and child mortality compared to children born alone. A
child who is born twin has 14.07 percentage points more
like than their counterparts who are born alone to die
before their fifth birthday. This result seems to agree with
that of [39]. Having twins requires a lot more effort to care
for them, a lot more attention to them, and even minimal
neglect is fatal for these children. In African traditions
particularly in Togo, this can also be explained by the fact
that the death of one of the twins leads to that of the other
provided that he does not see him or is aware of it.

Conclusion

This article is devoted to the analysis of the effect of
wealth inequality on children’s health, taking infant
and child mortality as the target result, based on data
from the MICS survey conducted in Togo in 2017. We
used the semi-parametric model of Cox to achieve the
objective pursued. Following our estimates, our results
mainly show that when a household is in the middle
wealth quintile, the risk that a child in this household
die before celebrating their fifth birthday decreases.
It should also be noted from our results that a child
born to a mother who has completed secondary school
or more less likely to die than those born to mothers
with no schooling at all. In view of our results, a bet-
ter distribution of wealth is an option to be favored to
significantly reduce infant and child mortality in Togo.
Policies aimed at improving children’s health must also
take into account the illiteracy of parents because they
are already adults. Moreover, encouraging a moder-
ate household size also remains a relevant strategy for
reducing infant mortality.

Abbreviations

ICM: Infant and Child Mortality; ICT: Information and Communications
technology; IM: Infant Mortality; INSEED: National Institute of Statistics and
Economic and Demographic Studies; MICS: Multiple Indicator Cluster Survey;
UNICEF: United Nations of International Children’s Emergency Fund; WHO:
World Health Organization; WIR: World Inequality Report.

Acknowledgements

The authors would like to thank INSEED and UNICEF for their effort to make
data on health indicators available to researchers. We also thank PARESI for its
full assistance in the development of this research. Our thanks also go to Pro-
fessor Ega Akoété AGBODJI and Esso-Hanam ATAKE for their contributions. We
would like also to thank the reviewers for their different remarks that helped
us make clear our paper.

Authors’ contributions

Essohanam PELENGUEI had the original idea for the paper, he collected
and analyzed the data and wrote the first draft. Mikémina PILO contributed
to improve the methodology, subsequent drafts and both authors read,
approved and revised integrally the final manuscript.



Pelenguei and Pilo BMC Health Services Research (2022) 22:1499

Funding
This research was not funded.

Availability of data and materials

The datasets generated and analyzed during the current study are available
on the demographic and health survey program page https://dhsprogram.
com/data/available-datasets.cfm. Nevertheless, the download is subject to the
study of a research project which justifies the need for this data.

Declarations

Ethics approval and consent to participate

Investigations in Togo are subject by signing a memorandum to all partici-
pants. The National Statistical Services of Togo provided ethical clearance for
household surveys. Adult respondents (over 18 years old) give their consent
by writing. For minors aged under 17 years old, the parents or legal repre-
sentatives are responsible for the consent to be given in addition to the assent
of the subject before the administration of any questionnaire.

All the information provided and all methods used have been applied in
accordance with the relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

!Centre de Recherche en Economie Appliquée Et Management Des Organisa-
tions (CREAMO), University of Lomé, Lomé, Togo. “Laboratoire de Recherche
en Sciences Economiques Et de Gestion (LaRSEG), University of Kara, Kara,
Togo.

Received: 16 September 2022 Accepted: 30 November 2022
Published online: 09 December 2022

References

1. B.Nolan, J. C. Palomino, P.Van Kerm, et S. Morelli, « Intergenerational
wealth transfers and wealth inequality in rich countries: What do
we learn from Gini decomposition? », Economics Letters, vol. 199, p.
109701, 2021.

2. Pickett et R. Wilkinson, The spirit level: Why equality is better for everyone.
Penguin UK, 2010.

3. R.G.Wilkinson, Unhealthy societies: the afflictions of inequality. Rout-
ledge, 2002.

4. Atake E-H. Socio-economic inequality in maternal health care utilization
in Sub-Saharan Africa: Evidence from Togo. Int J Health Plann Manage.
2021,36(2):288-301.

5. |. Kawachi et B. P. Kennedy, « Income inequality and health: pathways and
mechanisms. », Health services research, vol. 34, n° 1 Pt 2, p. 215, 1999.

6. Wang, J-D.Wang, et Y-W. Hung, « Universal health insurance, health inequal-
ity and oral cancer in Taiwan », PLoS One, vol. 13,n° 10, p. 0205731, 2018.

7. Carman KG. Inheritances, intergenerational transfers, and the accumula-
tion of health. American Economic Review. 2013;103(3):451-5.

8. G.C.Cawley et N. L. Talbot, « On over-fitting in model selection and
subsequent selection bias in performance evaluation », The Journal of
Machine Learning Research, vol. 11, p. 2079-2107, 2010.

9.  B.Kimet C.J. Ruhm, « Inheritances, health and death », Health Econom-
ics,vol. 21,n° 2, p. 127-144,2012.

10. Ettner SL. New evidence on the relationship between income and health.
J Health Econ. 1996;15(1):67-85.

11. WID, « Togo » WID - World Inequality Database, 2022. https://wid.world/
fr/country/togo-2/. (consulté le 13 juillet 2022).

12. Coleman S. JC Capital social na criagdo de capital humano. Am J Sociol.
1988;,94:95-120.

13. F.Shah et M. Zelnik, « Parent and peer influence on sexual behavior, con-
traceptive use, and pregnancy experience of young women », Journal of
Marriage and the Family, p. 339-348, 1981.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

Page 11 of 12

L.L.Wu et B. C. Martinson, « Family structure and the risk of a premarital
birth », American Sociological Review, p. 210-232, 1993.

A. Chatterjee, L. Czajka, et A. Gethin, « Wealth Inequality in South Africa,
1993-2017 », The World Bank Economic Review, vol. 36,n° 1, p. 19-36,
2022.

B. Garbinti, J. Goupille-Lebret, et T. Piketty, « Accounting for wealth-
inequality dynamics: methods, estimates, and simulations for France »,
Journal of the European Economic Association, vol. 19, n° 1, p. 620-663,
2021,

F.T. Pfeffer et N. Waitkus, « Comparing child wealth inequality across
countries », RSF: The Russell Sage Foundation Journal of the Social Sci-
ences, vol. 7,n° 3, p. 28-49, 2021.

Bakkeli NZ. Income inequality and health in China: a panel data analysis.
Soc Sci Med. 2016;157:39-47.

J.Bor, G. H. Cohen, et S. Galea, « Population health in an era of rising
income inequality: USA, 1980-2015 », The Lancet, vol. 389, n°® 10077, p.
1475-1490, 2017.

D. Rasella, R. Aquino, et M. L. Barreto, « Impact of income inequality on life
expectancy in a highly unequal developing country: the case of Brazil », J
Epidemiol Community Health, vol. 67, n° 8, p. 661-666, 2013.

M. E. Wallace, P. Mendola, Z. Chen, B. S. Hwang, et K. L. Grantz, « Preterm
birth in the context of increasing income inequality », Maternal and child
health journal, vol. 20, n° 1, p. 164-171, 2016.

N. Kondo, G. Sembajwe, I. Kawachi, R. M. Van Dam, S.V. Subramanian, et
Z.Yamagata, « Income inequality, mortality, and self rated health: meta-
analysis of multilevel studies », Bmj, vol. 339, 2009.

T.D. Hill et A. Jorgenson, « Bring out your dead!: A study of income
inequality and life expectancy in the United States, 2000-2010 », Health &
place, vol. 49, p. 1-6, 2018.

Koch TG. Using RD design to understand heterogeneity in health insur-
ance crowd-out. J Health Econ. 2013;32(3):599-611.

Z.He, Z. Cheng, G. Bishwajit, et D. Zou, « Wealth inequality as a predictor
of subjective health, happiness and life satisfaction among Nepalese
women », International journal of environmental research and public
health, vol. 15,n° 12, p. 2836, 2018.

Flegg AT. Inequality of income, illiteracy and medical care as deter-
minants of infant mortality in underdeveloped countries. Popul Stud.
1982,36(3):441-58.

R.Torre et M. Myrskyld, Income inequality and population health: a panel
data analysis on 21 developed countries. Max-Planck-Institut fir demo-
grafische Forschung, 2011.

Cox DR. Regression models and life-tables. J Roy Stat Soc: Ser B (Meth-
odol). 1972;34(2):187-202.

M. E. Olson, D. Diekema, B. A. Elliott, et C. M. Renier, « Impact of income
and income inequality on infant health outcomes in the United States »,
Pediatrics, vol. 126, n° 6, p. 1165-1173, 2010.

G.Tuyisenge, C. Hategeka, Y. Kasine, I. Luginaah, D. Cechetto, et S. Rulisa,
« Mothers' perceptions and experiences of using maternal health-care
services in Rwanda », Women & health, vol. 59, n° 1, p. 68-84, 2019.

. T.Bekele, B. Rahman, et P. Rawstorne, « The effect of access to water, sani-

tation and handwashing facilities on child growth indicators: evidence
from the Ethiopia demographic and health survey 2016 », PLoS One, vol.
15,n°9, p. 0239313, 2020.

Liu C. The impact of access to clean water on health of the elderly:
Evidence from China. IOP Conference Series: Earth and Environmental
Science. 2020;467(1): 012123.

A. Johnson, A. Issifou, et E. Homevoh, A comparative analysis of the deter-
minants of seeking prenatal health care in urban and rural areas of Togo.
AERC, 2013.

M. Wamukoya, D.T. Kadengye, S. Iddi, et C. Chikozho, « The Nairobi Urban
Health and Demographic Surveillance of slum dwellers, 2002-2019: Value,
processes, and challenges », Global Epidemiology, vol. 2, p. 100024, 2020.
D.Vilda, M. Wallace, L. Dyer, E. Harville, et K. Theall, « Income inequality
and racial disparities in pregnancy-related mortality in the US », SSM-
population health, vol. 9, p. 100477, 2019.

O. D. Anyamele, J. O. Ukawuilulu, et B. N. Akanegbu, « The Role of Wealth
and Mother’s Education in Infant and Child Mortality in 26 Sub-Saharan
African Countries: Evidence from Pooled Demographic and Health
Survey (DHS) Data 2003-2011 and African Development Indicators (ADI),
2012 », Soc Indic Res, vol. 130, n° 3, p. 1125-1146, févr. 2017, doi: https://
doi.org/10.1007/511205-015-1225-x.


https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com/data/available-datasets.cfm
https://wid.world/fr/country/togo-2/
https://wid.world/fr/country/togo-2/
https://doi.org/10.1007/s11205-015-1225-x
https://doi.org/10.1007/s11205-015-1225-x

Pelenguei and Pilo BMC Health Services Research (2022) 22:1499

37. S.K. Atchrimi et al,, « Evaluation of antinociceptive activity of hydroalco-
holic extract from leaves of Oxytenanthera abyssinica (A. Rich.) Munro
(Poaceae) on strain Wistar rats », Journal of Pharmacognosy and Phyto-
chemistry, vol. 6, n° 6, p. 455-460, 2017.

38. Y.J-D. Hounkpati, « Consentement aux soins médicaux, croyances et
valeurs traditionnelles (enquéte prospective a Lomé, Togo) », thesis, Paris
5,2005. Consulté le: 9 juillet 2022. [En ligne]. Disponible sur: http://www.
theses.fr/2005PA05N26S.

39. Finegood ED, et al. Association of wealth with longevity in US adults at
midlife. JAMA Health Forum. 2021,2(7):e211652-e211652.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 12 of 12

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



http://www.theses.fr/2005PA05N26S
http://www.theses.fr/2005PA05N26S

	Effect of wealth inequality on child and infant mortality in Togo
	Abstract 
	Introduction
	Brief literature review
	Conceptual framework of the influence of wealth inequality on ICM
	Methodology
	Nature and source of data
	Data sources
	Description of variables justification of their choice

	Model specification
	Kaplan Meier curve estimation method

	Risk proportionality test

	Results and discussion
	Analysis and interpretation of statistical results
	Statistical analyzes
	Kaplan–Meier estimation of survival probability

	Analysis and interpretation of econometric results
	Effects of wealth inequality on ICM
	Effects of the interaction “wealth inequality and place of residence” on ICM


	Conclusion
	Acknowledgements
	References


