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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

The link between socio-economic factors and 
multiple child deprivations in Kenya
Isaiah Kiprono Byegon1*, Jane Kabubo-Mariara1 and Anthony Wambugu1

Abstract:  This paper analyzes the socio-economic correlates of multiple child 
deprivations in Kenya using the 1993–2014 KDHS. Conventionally, child well-being is 
examined from the perspective of income poverty. However, numerous studies have 
argued that income is just one of the defining characteristics of poverty. 
Furthermore, examining child well-being only through monetary lens risk leaving 
behind millions of children because children are not economic agents. Despite 
global recognition of the importance of having a comprehensive measure of child 
well-being, there is a dearth of literature on multiple child deprivations. This study 
utilized data on seven child-specific dimensions of well-being. First, we counted the 
number of dimensions each child was deprived and then ranked them from those 
who were not deprived to those who are deprived in four or more dimensions. 
Second, we examined the distribution of multiple child deprivations by various 
characteristics. Finally, we investigated factors associated with multiple child 
deprivations using an ordered logit regression model. The results reveal that rural 
children, male children and children living in households without access to electri-
city and under female headship, on average, suffer higher incidence of multiple 
deprivations than their counterparts. Children with higher birth orders, twins and 
from rural residence had higher probability of suffering multiple deprivations while 
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higher maternal education, employment of the respondent were associated with 
lower chances of a child suffering multiple deprivations. The findings of the study 
suggest the need for integrated policies targeting multiple forms of deprivation and 
strategies to ensure access to public services in remote areas.

Subjects: African Studies; Development Studies; Sustainable Development; Economics and 
Development; Development Economics  

Keywords: child poverty; multidimensional deprivation; ordered logit model; correlates; 
Kenya
Subjects: I31; I32; J13

1. Introduction
Child deprivation has received significant attention in the literature since the beginning of the 
millennium (see for instance, Bastos et al., 2004; Gordon et al., 2003; UNICEF, 2004). This is 
because child deprivation is acknowledged to be a major contributor to adult poverty and is 
associated with vulnerabilities such as disability, stunting, early death and waste of human capital 
(Cockburn & Kabubo-Mariara, 2010; Minujin, 2012; A. Minujin & Delamonica, 2005). This issue is still 
relevant today in a developing country like Kenya.

Another concern in the literature is to do with determinants of poverty in an attempt to 
formulate policies to reduce deprivations. For instance, the correlates of poverty are grouped 
under characteristics like individual (age, sex); household (size of household, education of house-
hold head); and community (infrastructural services and location (urban-rural, region)). This 
approach involves a regression analysis of the various measures of poverty on these characteristics 
as independent indicators (Achia et al., 2010; Y. M Batana et al., 2014). However, different 
measures of poverty may produce silo policies which will not achieve much since poverty is 
a multidimensional phenomenon in which the dimensions are interlinked (Alkire et al., 2021).

Previous studies on poverty in Kenya have analysed well-being using only one dimension (i.e., 
household income or consumption expenditures) yet it is widely acknowledged that well-being is 
a multidimensional phenomenon (see Geda et al., 2005; Mwabu et al., 2000; Oyugi, 2000). Using 
income or consumption expenditures as a measure of well-being has a number of drawbacks 
(Lanau et al., 2020). First, there is an assumption of equal distribution of income to all members of 
a household but this is not always the case. Second, adjusting the consumption of children using 
equivalent scales is subjective and arbitrary (Thorbecke, 2008). Child poverty is different from adult 
poverty with children experiencing poverty as a deeply physical, social, and emotional phenom-
enon (Minujin, 2012). In developing countries, measurements of income tend to disregard chil-
dren’s special needs and hence do not fully capture their experience of poverty (Gordon et al., 
2003).

In an attempt to circumvent the drawbacks identified in the foregoing discussion, a number of 
studies have focused on alternative indicators of well-being. Two studies in Kenya focus on child 
deprivation, albeit taking a unidimensional approach. Mutunga (2007) used the 2003 wave of 
Kenya Demographic and Health Survey (KDHS), while Kabubo-Mariara et al. (2009) used the 1993– 
2008 waves to examine determinants of child mortality and nutritional status, respectively. There 
is consensus that the measurement of child well-being should use multidimensional approaches 
and, as much as possible, child-specific attributes (De Neubourg et al., 2012). However, such 
empirical evidence of child well-being is still scarce in Kenya (Kenya National Bureau of 
Statistics, 2017).

One outstanding development in the study of well-being is reconceptualization and reformula-
tion of the term so as to cover broader contexts accompanied by the expansion of dimensions to 
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include the use of non-income indicators (Atkinson, 2019). Sen (1985) had proposed measurement 
of deprivation in aspects such as health, education, housing conditions, access to safe drinking 
water, sanitation and access to information. This view of well-being leads to re-examining well- 
being in terms of deprivation to guide policy design, improve targeting, increase government 
allocation and accountability. Understanding child well-being in this perspective is critical to 
promote well-being over the life course. This study contributes to the growing perspective that 
child well-being is multidimensional. Two research questions are addressed; what is the distribu-
tion of multiple child deprivations in Kenya? What are the key factors associated with risk of 
multiple child deprivations in Kenya?

Therefore, this study takes the multidimensional approach to analyse child deprivations in 
nutrition, health, education, shelter, water, sanitation and information dimensions. The objectives 
of the paper are threefold: first, we construct a multiple-deprivation indicator; two, analyze the 
distribution of multiple child deprivations and third, investigate the main factors that are asso-
ciated with multiple child deprivations in Kenya. We use the 1993–2014 waves of KDHS data.

The rest of this paper is organized as follows. Section 2 presents a description of child depriva-
tions in Kenya. Section 3 reviews the relevant theoretical and empirical literature while section 4 
discusses the methodology. Section 5 discusses the results, while section 6 concludes and draws 
policy implications.

2. Child deprivations in Kenya
Kenya is still a young and developing nation. The proportion of population below 18 years was 54% 
in the 2009 Kenya Housing and Population Census (KPHS) which declined to 50% in the 2019 KPHS 
(Kenya National Bureau of Statistics, 2019). This shows clearly that the future of Kenya lies with the 
children of today. By 2030, when the Vision 2030 envisages a middle-income economy, children of 
today will be the ones steering the economy. There is, therefore, huge potential of reaping the 
fruits of demographic dividend given that most Kenyan population comprises young people.

In the year 2014, under-five mortality rate in Kenya was 52 deaths per 1000 live births, while 
infant mortality was 39 deaths per 1000 live births (Kenya National Bureau of Statistics and IFC 
Macro, 2015). World Bank projections indicate that under-five mortality declined to 43.2 deaths per 
1000 live births, while infant mortality declined to 31.9 deaths per 1000 live births in 2019 (World 
Bank, 2020). When compared with Sustainable Development Goals (SDG) target of 25 deaths per 
1000 live births for under-five mortality rate by 2030, these rates are high and of great concern 
(UNGA, 2015).

The percentage of fully immunized children increased marginally from 71% in 2008 to 72% in 
2014. However, the coverage of basic vaccination of children declined from 77% in 2008 to 71% in 
2014 posing serious challenges for child well-being (Kenya National Bureau of Statistics and IFC 
Macro, 2015). Donfouet et al. (2019), examine inequalities in immunization coverage in Kenya 
among 1–2 year olds. The results indicate coverage in favour of richest wealth quintile and women 
possessing secondary education or higher households in Kenya.

Malnutrition places children at high risk of mortality and has also been linked to impaired mental 
development. Data from the 2014 KDHS shows that between 2008 and 2014, there was an 
improvement in nutritional status of children with the rate of stunting decreasing from 35% in 
2008 to 26% in 2014; wasting declined from 7% in 2008 to 4% in 2014, and the proportion of 
underweight children declining from 16% in 2008 to 11% in 2014. Malnutrition and micronutrient 
deficiency disorders still persist with declining or stagnated nutritional status of children, especially 
in food insecure areas, exacerbating other dimensions like health and education.

Although child mortality and malnutrition rates have declined, there is a likelihood of these 
outcomes to worsen given the effects of Corona virus (COVID-19) pandemic currently affecting the 
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whole world. The pandemic has affected the food and nutrition and provision of health services, 
which were already a problem before COVID-19 (Alkire et al., 2020). Deprivations in terms of 
unsafe drinking water, nutrition, and poor housing conditions predict a high risk from COVID-19 
in terms of hygiene, weakened immune systems, and respiratory conditions (Alkire et al., 2020; 
WHO, 2017, 2018, 2019). This disastrous pandemic is a wake-up call to policymakers to address 
poverty in all its forms and especially to the most vulnerable people in our society. The COVID-19 
pandemic is devastatingly worsening the multiple deprivations the children are facing.

Child deprivations are a problem to a developing country like Kenya because they have detri-
mental outcomes. Early childhood is fundamental to growth and instrumental for a child’s life 
course. During this period, the foundation for life and development is laid. This period is key for the 
development of cognitive and educational capabilities, mental and emotional health, which are 
important in their future adult life (A. Minujin & Delamonica, 2005). Some form of deprivations may 
lead to death and/or disability; for example, if a child is not immunized against deadly diseases 
such as polio, TB or measles, the child may become disabled or die early.

The effects of child deprivations can last over the lifetime as deprived children become poor 
adults and consequently transfer poverty to their children, thus exacerbating poverty in a society 
and in turn jeopardizes poverty reduction efforts by governments (Corak, 2006). UNICEF have 
advocated that the effective strategy of poverty eradication in a society is by tackling deprivation 
among children (UNICEF, 2004), while Vandemoortele (2012) pointed out that equity in a society 
begins with children.

3. Literature

3.1. Theoretical literature
Poverty is both a complex and ambiguous phenomenon whose measurement has puzzled 
researchers since the beginning of the nineteenth century. Historically, the measurement of 
poverty was established around the so-called absolute/monetary measures. This approach, 
which is still in use to date, was pioneered by Booth and Rowntree in London and York in the 
late nineteenth and early twentieth centuries, respectively (Laderchi et al., 2003). However, the 
approach has attracted heavy criticism for using measures which relate to a means to achieve an 
end rather than being an end in itself (Sen, 1985). Additionally, these measures do not capture the 
intra-household distribution of income and this can be substantial (Thorbecke, 2008). In view of 
the stated drawbacks, Deaton (1997) sought to develop a measurement approach by exploiting 
survey data, especially on consumption and expenditure to measure poverty. The author argues 
that poverty is better measured by consumption and expenditure, which approximates welfare 
more closely than income per se. Even then, consumption and expenditure measures of poverty 
have shown considerable fluctuations among the people (Hulme & Mckay, 2008).

In the last quarter of the twentieth century, Townsend (1979) proposed the conceptualization of 
poverty in terms of relative deprivation as an alternative to the absolute poverty approach. This 
definition paved way for the multidimensional approach to the measurement of poverty.

Townsend (1987, p. 125) defines deprivation as “a state of observable and demonstrable 
disadvantage relative to the local community or the wider society or nation to which an individual, 
family or group belongs.” Deprivation, thus, refers to the material and social conditions that are 
experienced by individuals and households, where these conditions are inadequate relative to 
what is usually available or experienced in society

The “relative approach” has been criticized prominently by Amartya Sen, who, in spite of 
acknowledging its importance, also maintains support for the recognition of an irreducible abso-
lutist core in the idea of poverty (Sen, 1983, p. 159; Hick, 2012). This measurement approach is 
known in the literature as a capability framework. In the framework, poverty is defined as 
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deprivation or failure to achieve certain basic human capabilities and functionings (Sen, 1999). This 
brief theoretical perspective leads to the concept of deprivation as a multidimensional 
phenomenon.

The UNDP in collaboration with the Oxford Poverty and Human Development Initiative (OPHI) 
have been analyzing the global multidimensional poverty index using three dimensions made up 
of 10 indicators each year since 1990 (Alkire et al., 2019). These dimensions are as follows: health 
measured by nutrition and child mortality indicators; education measured by school attendance 
and years of schooling indicators; and living standards measured by cooking fuel, sanitation, 
drinking water, electricity, housing conditions and assets indicators. This study employs seven 
child-specific dimensions namely nutrition, health, education, shelter, water, sanitation and infor-
mation to examine multiple child deprivations in Kenya. These dimensions are anchored on the 
Convention of the Rights of the Child and the Constitution of Kenya.

3.2. Empirical literature
There are three approaches that have been used to measure child poverty. The monetary approach 
identifies poor children as those living in households with income below the poverty line. 
Makhalima et al. (2014), for example, used an equivalence scale to determine the poverty line 
for children in South Africa. Subsequently, a binary logistic regression model was used to estimate 
the association between child poverty and household total income, employment status, age, and 
sex of the household head, and the size of the household. The results indicate that the head of the 
household being in employment, number of people living in the household, and total household 
income were significant determinants of child poverty.

The monetary measures of child well-being have been vehemently criticized because they are 
based on adult ideas and fall under unidimensional approaches (A, E Minujin & Delamonica, 2012). 
Although the use of income poverty is vital, it does not tell us the true picture of child poverty. 
Using income as a measure of child poverty understates the needs of children, which include 
investment in schools and hospitals, among other facilities undertaken by governments, and these 
are not captured when measurements are based on household income. Moreover, the rates of 
poverty among children are substantially higher given that poor households tend to have a higher 
share of children than non-poor households in developing countries (Y. Batana et al., 2013).

The second approach for measuring child poverty is the Bristol deprivation framework (Gordon 
et al., 2003). Gordon et al. (2003) analyzed child poverty from a multidimensional perspective 
based on the Convention of the rights of the child (UN, 1989) and basic needs approach. The 
dimensions considered in this approach are nutrition, health, education, shelter, sanitation, water, 
and information. Failure to provide these constitutive rights can be regarded as contributing to 
child deprivations when access to the basic needs is lacking. This approach has been used by 
Y. M Batana et al. (2014) for Ugandan children

Y. M Batana et al. (2014) analyzed determinants of multidimensional deprivation among 
Ugandan children from the year 2000 to 2009 using Uganda Demographic and Health Survey 
data. They defined child poverty as those children who are simultaneously suffering from two or 
more deprivations. They adopted a binary logit model to analyze the determinants of child 
deprivations and estimated three regression models for children deprived in two or more dimen-
sions, three or more dimensions, and four or more dimensions. The results indicate that child, 
household, and community characteristics were important determinants of child deprivations. Our 
study adopted a similar conceptualization of multidimensional deprivation but instead used an 
ordered logit model. The ordered logit model allows child deprivations to have a natural rank that 
reflects the severity of child deprivations which binary logistic model does not.

Kabubo-Mariara et al. (2012) analyzed child poverty in Kenya using child survival and asset index 
as measures of child well-being. The authors estimated the determinants of child mortality using 
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a survival model. In another study, Kabubo-Mariara et al. (2011) analyzed multidimensional child 
poverty in Kenya using a composite indicator of wealth and child health consisting of stunting, 
wasting and underweight indicators. The analysis was based on a bivariate probit model with the 
correlates being child, household, maternal, and environmental characteristics. The results of 
these studies complement each other. Results of the 2011 study, for example, revealed that 
boys were more malnourished than girls. This finding was also corroborated by the 2012 study 
which found that boys had a higher probability of dying than girls. The two studies found an 
association between mothers’ education as well as the physical environment and child well-being. 
Further, the two studies examined only children below five years of age using data from KDHS 
1993–2003. This study attempts to incorporate all the dimensions of child well-being for children 
aged 0–17 years and uses updated data up to 2014.

The latest study on multidimensional child poverty in Kenya is by Kenya National Bureau of 
Statistics (2017). The study examined child poverty in Kenya using the multiple overlapping 
deprivation analysis (MODA) methodology using the 2014 KDHS data. The study found that the 
deprivation rates were significantly higher for children between 12 and 59 months (29%) com-
pared to children between 0 and 11 months (12%). The deprivation rates in nutrition were 37% 
between 12 and 59 months and 17% between 0 and 11 months. The highest deprivations among 
the children aged 0–11 months were sanitation at 54% followed by housing at 53%. Similarly, 
among the children aged between 5 and 14 years, the highest deprivation was observed in 
sanitation at 58% followed by housing at 52%. The deprivation rates for health, education and 
information were 38%, 37% and 27%, respectively. However, the study only assessed child 
deprivation from KDHS 2014. This study examines child deprivations utilizing five waves of KDHS 
from 1993 to 2014 using the normative approach and internationally agreed dimensions of child 
well-being.

Fernandes et al. (2012) presented empirical evidence on the main determinants of overall child 
well-being in Portugal. The study sought children’s own perspective in engaging in measurement of 
child well-being. The results show that introducing subjective components based on children’s 
opinions changes the results of measurement of child well-being, especially in terms of the 
ordering of the main determinants of overall well-being. Using Ordinary Least Square (OLS), they 
found that both mother’s and father’s education level contributed positively to the overall well- 
being of children. Moreover, having unemployed parents strongly reduced overall child well-being 
while father’s unemployment impacted more severely on the child’s overall well-being than 
mother’s unemployment. These results support the findings of earlier studies in the same country 
(e.g., Bastos et al., 2004; Bastos & Machado, 2009).

Bastos et al. (2004) analyzed child poverty in Portugal from the perspectives of family income 
and child deprivation-evaluated by non-monetary indicators-to determine if there exist an overlap 
between the two approaches. They estimated a binary logit model where deprivation status was 
the dependent variable. The study found that children living in households with only Portuguese 
members seemed to show better outcomes than children living in households with double nation-
ality with Portuguese or foreigners. However, whereas earlier studies (Kabubo-Mariara et al., 2011, 
2012; Bastos et al., 2004; Bastos & Machado, 2009) found that boys experienced lower levels of 
well-being than girls, Fernandes et al. (2012) did not find significant difference between the well- 
being of boys and girls.

The third approach is known as the composite child well-being indices (see for example, Land 
et al. (2001), (2007), Bradshaw et al. (2007), and Bradshaw & Richardson (2009)) for the European 
Union). These studies fall under multidimensional approaches to measurement of poverty. The 
domains used to capture the well-being of US children are material well-being, health, safety, 
productive ability, place in community, intimacy, and emotional well-being. In the Europe, child 
welfare indicators were clustered into eight groups as follows: material situation, housing, health, 
subjective well-being, education, children’s relationships, civic participation, and risk and safety 
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(Bradshaw et al., 2007). The approach relies on large data sets and data for most of the variables 
are not available for developing countries like Kenya. Therefore, in this study we adopt the 
domains used by Gordon et al. (2003) to capture the well-being of Kenyan children.

4. Analytical framework
The analytical framework consists of constructing a multiple-child deprivation variable and using it 
within an econometric framework. The econometric framework relates the probability of a child 
being at a particular deprivation category to individual, household and community characteristics.

4.1. Measurement of deprivation
The first objective of this study was to examine the distribution of multiple child deprivations by 
various characteristics. The first step is to examine deprivation at the indicator level. The second 
step is to examine deprivation at the dimension level and finally the third step is to aggregate the 
number of dimensions each child is deprived of and determine whether a child is poor or not 
depending on the child poverty threshold (Gordon et al., 2003).

The notation at the indicator level is given as follows; 

IV ¼
∑n

i¼1 I
n

(1) 

Where IV, stands for indicator vulnerability, I, is a dummy variable with value 1 if a child is deprived 
and 0 otherwise, n is the sample of children with which the indicator i is observable.

The notation for dimension deprivation is given by: 

DV ¼
∑n

i¼1 Di

n
(2) 

Where DV is dimension vulnerability and D is a dummy variable with value 1 if a child is deprived in 
that dimension and 0 otherwise. A child is deprived in a dimension if he or she suffers deprivation 
in at least one indicator within that dimension. The notation is given by equation 3 as: 

Di ¼ 1; if ∑
d

i¼1
Ii � 1 (3) 

Where d stands for the number of indicators within a specific dimension.

In the literature, there are three approaches used to determine multidimensional deprivation 
rates. These are union, intermediate and intersection approaches (Alkire & Foster, 2011; Atkinson, 
2003). In this study, we use the union approach to determine the vulnerability of children in each 
dimension, i.e., if a child is deprived/vulnerable in one of the indicators within a dimension, the 
child is considered to be deprived in that dimension. Consequently, the children are ranked based 
on the number of deprivations they are suffering from with a presumption that a child deprived in 
one dimension is better-off than a child deprived in two, three, four or more dimensions.

4.2. Ordered logit model specification
The second objective of the study was to investigate the main correlates of multiple child 
deprivations. This was achieved by estimating an ordered logit model (Long & Freese, 2001). The 
children were ranked from those who were not deprived to those who are deprived in four or more 
dimensions. The study assumed that a child facing deprivation in one dimension is considered 
better-off than that deprived in two or more dimensions.
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The values of the dependent variable, Yi, are ordered integer values from 0 representing children 
who are not deprived to 4 representing children facing at least four deprivations; Yi P {0, 1, . . ., 4}. 
The ordinal response model for Y (conditional on explanatory variables X) can be derived from 
a latent variable model Y*. Following Wooldridge (2002), the continuous unobserved variable is 
defined as: 

Y�i ¼ Xiβþ ui (4) 

Where i indicates the observation and u is the random error and Y* has various threshold points. 
The relationship between observed outcomes Y and the unobserved outcomes Y* are shown in the 
equations below. The value of the observed variable Y depends on whether a child has crossed 
a particular threshold or not. Let α0< α1< α2< α3< α4 be unknown cut-off points (or threshold 
parameters), and define: 

Y ¼ 0ifY� � α0 

Y ¼ 1if α0<Y� � α1 

Y ¼ 2if a1<Y� � a2 

Y ¼ 3if a2<Y� � a3 

Y ¼ 4if Y�>α3 

In this essay, the observed ordinal variable Y takes on the values of 0, 1, 2, 3 and 4 and therefore 
there are 4 cut-off points.

The observed response variables are associated with the unobserved variables as described 
below: 

Y ¼

0 � If a child is not deprived in any dimension
1 � If a child is deprived in one dimension
2 � If a child is deprived in two dimensions
3 � If a child is deprived in three dimensions
4 � If a child is deprived in four or more dimension

8
>>>><

>>>>:

9
>>>>=

>>>>;

Where X, is a set of independent variables, which include child, household, locational and com-
munal characteristics. Communal characteristics include the availability of infrastructure and 
services (e.g., electricity) in the community. βis a column vector of parameter estimates and μ is 
the error term. This essay assumed that the distribution of µ is distributed logistically with a mean 

of 0 and variance of π2/3, μi e Λ 0; π2

3

� �� �
. This modelling leads us to ordinal logit model. We then 

have the following probabilities. 

P Y ¼ 0jXð Þ ¼ P Y� � α0jXð Þ ¼ P Xβþ μ � α0jXð Þ ¼ Λ α0 � Xβð Þ (5)  
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P Y ¼ 1jXð Þ ¼ P α0<Y� � α1ð ÞjXÞ ¼ Λ α1 � Xβð Þ � Λ α0 � Xβð Þ (6)  

P Y ¼ 2jXð Þ ¼ P a1<Y� � a2ð ÞjXÞ ¼ Λ α2 � Xβð Þ � Λ α1 � Xβð Þ (7)  

P Y ¼ 3jXð Þ ¼ P α2<Y� � α3ð ÞjXÞ ¼ Λ a3 � Xβð Þ � Λ α2 � Xβð Þ (8)  

P Y ¼ 4jXð Þ ¼ P Y�>α3jXð Þ ¼ 1 � Λ α3 � Xβð Þ (9) 

Where,Λ is the logistic probability distribution function. The maximum likelihood method (MLM) is 
used to estimate the ordered logit model. In ordered logit model, an underlying score is estimated 
as a linear function of the independent variables and a set of cut-off points (or threshold para-
meters). The probability of observing outcome i corresponds to the probability that the estimated 
linear function, plus random error, is within the range of the cut-off points estimated for the 
outcome. We are not interested inE Y�jXð Þ ¼ Xβ, as Y* is an abstract construct and therefore difficult 
to interpret (Greene, 2012). What we are interested in is the marginal effects which are computed 
differently for continuous and discrete variables.

For the five probabilities above, the marginal effects in the changes of independent variables are 
as shown in the equations below: 

@ Probðy ¼ 0jxÞ
@x

¼ � λ α0 � β0xð Þβ (10)  

@ Prob ðy ¼ 1jxÞ
@x

¼ � λ α1 � β0xð Þβþ λ α0 � β0xð Þβ (11)  

@ Prob ðy ¼ 2jxÞ
@x

¼ � λ α2 � β0xð Þβþ λ α1 � β0xð Þβ (12)  

@ Probðy ¼ 3jxÞ
@x

¼ � λ α3 � β0xð Þ þ λ α2 � β0xð Þβ (13)  

@ Probðy ¼ 4jxÞ
@x

¼ λ α3 � β0xð Þβ (14) 

Where λ, is the probability density function. In our model, we have both binary and continuous 
regressors. The marginal effects for discrete (i.e., categorical) and continuous variables are calcu-
lated differently (Long & Freese, 2001). The marginal effects of binary regressors measure the 
change in probabilities when the binary variable changes from 0 to 1, with all other independent 
variables at their means values. The marginal effects of a continuous variable measure the amount 
of change in the dependent variable produced by a one-unit change in the independent variable, 
with all other variables kept at their means.

The marginal effect of a binary variable is: 

Marginaleffectof Xk ¼ Prob Y ¼ 1jX; Xk ¼ 1ð Þ � Prob Y ¼ 1jX; Xk ¼ 0ð Þ (15) 
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4.3. Definition, measurement and relationship between dimensions
The dimensions of child deprivation are based on internationally agreed definitions anchored on 
the Convention of the Rights of the Child (CRC), which has been acceded to by 194 states to date 
(UNGA, 2014). The only countries that have not ratified the treaty are Somalia, South Sudan and 
the United States. The CRC gives children the right to survive, develop, participate, and be pro-
tected. These rights were adopted in 1989 and recognize the child as the subject of the rights that 
the state commits to respect, protect, and fulfil, guided by the best interest of the child (Gordon 
et al., 2003; UNICEF, 2004; UN, 1989). Therefore, the concept of child deprivations embodies 
violation of these fundamental human rights. Table 1 presents the dimensions of child well- 
being and their measurement indicators as well as the age cohort of children in which the 
dimensions are applicable to and their deprivations cut-offs.

The first dimension which is vital to child development is nutrition. This study used three 
indicators to measure nutrition-wasting which reflects acute or short-term undernutrition, stunting 
which portrays chronic or long-term malnutrition and underweight which is an aggregate indicator 
of the first two indicators (WHO, 2006). The effects of undernutrition are devastating and it is very 
difficult for children to recover from the consequences of malnutrition (UNICEF, WHO and World 
Bank, 2020). Children who do not meet their minimum nutritional needs have a higher risk of 
contracting diseases, poor growth development or death. They have been linked also to poor 
outcomes in school and thus exacerbate poverty. Children may lose weight also due to poor health 
as they may experience diarrhoea or dysentery.

The second dimension is health where we looked at immunization of children to promote child 
health and prevention of childhood illness (WHO, 2017). A child who is not vaccinated has poor 
immunity to protect itself from diseases. Children who are sick would not be able to attend school 
thus affecting the education dimension. At the same time, children who are not well nourished 
with proper diet may not have immunity to fight diseases and thus impairs child health. Severe 
health deprivation is closely linked to poverty, with poor children more likely to become sick and 
die. WHO (1995) stated that the greatest killer and cause of ill health and suffering in the whole 
world is extreme poverty. Poverty is the main reason why children are not vaccinated; safe drinking 
water and sanitation are not provided.

Third is the education dimension which examined school attendance of children aged between 6 
and 18 years. Education is a basic human right which is embedded in the Kenya’s constitution and 
other international human rights and development agenda like sustainable development goals (SDGs). 
This dimension has been argued as the most important to lift people out of poverty (Psacharopoulos & 
Patrinos, 2018). Children who do not have education have fewer opportunities in life (UNESCO, 2012). 
Children of illiterate parents are more likely to have poorer health, to drop out of school themselves 
and be working rather than attending school. Need is seen to undertake a study on the impact of novel 
COVID-19 pandemic on education in Kenya. Schools were closed for almost a year and high teenage 
pregnancies have been reported during the cessation of movement.

Fourth is the shelter or housing conditions of which we examined the type of materials used to 
construct the roof, walls and floors. A child living in a poorly constructed house with materials 
which are considered to be poor affect the well-being of the child. It may also affect the 
psychological emotion of a child when they meet with other contemporaries in school and this 
may lower their self-esteem and thus inability to maintain a relationship with their peers 
(Makhalima, 2020). Mad floors are critical especially to young children who spent most of their 
time crawling and playing on the floor and they may end up picking pathogens which affect their 
health.

Fifth is the water dimension measured by two indicators: source of drinking water and time 
taken to fetch water. Children who drink water from open sources may contract water borne 
diseases such as diarrhoea, cholera, dysentery, typhoid, hepatitis A, schistosomiasis and polio thus 
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affecting their health while those who travel long distance to fetch water affect their schooling 
(WHO, 2019). Open water sources may be compounded by poor sanitation facilities which expose 
children to higher health risks. With the onset of COVID-19, it is very clear that water is very 
important in combating the pandemic (WHO, 2020).

Sixth is the sanitation dimension which we examined the type of toilet facilities present in 
households where children are living. Improper storage of human waste may cause serious 
diseases like diarrhoeal diseases which may cause child deaths within a short period. Poor children 
often live in homes which lack even basic forms of sanitation where people have to resort to open 
defecation. When lack of sanitation combines with open water sources pose serious health issues 
in the community (WHO and UNICEF, 2005). In Kenya, children from slum areas also experience 
‘flying toilets ‘because of poor infrastructure and high population.

Last but not least is the information dimension which we assessed using access of information 
using either radio or television within the household. This dimension evaluates the exposure of 
children to the outside world and also consumption of important information being relayed by 
government on public health matters. During the lock down necessitated by the COVID-19, some 
schools in Kenya continued to give instructions to pupils/students through radio or televisions and 
those children living in households without the mass media equipment missed out greatly which will 
lead to poor educational outcomes. Need is seen on the impact of COVID-19 on schooling in Kenya.

4.4. Explanatory variables
A number of correlates of multiple child deprivations can be identified from the literature including 
child, household, and community characteristics as given by the theoretical and empirical litera-
ture review. Table 2 presents details of the independent variables.

Table 1. Definitions of measurement of dimensions
Dimension Indicator Age groups Deprivation cut-off
Nutrition Height for age 

Weight for age 
Height for weight

< 5 years 
< 5 years 
< 5 years

z-scores below −2 
standard deviations 
below reference median 
(WHO, 2006)

Health Immunization against 
BCG, DPT, Polio & Measles

< 5 years Have not been 
immunized against any 
disease (WHO, 2006)

Water Source of drinking water 
and distance to water 
source

All children Children using surface 
water such as river, dam, 
lake, pond, stream and 
those for whom a return 
trip to collect water takes 
30 minutes or longer 
(UNGA, 2015)

Sanitation Type of toilet facility All children No access to toilet facility 
of any kind in or near 
dwelling (WHO 
standards)

Shelter Main material of floor 
and roof

All children Floor: earth, sand, dung 
Roof: thatch, palm leaf 
(UN-HABITAT standards)

Education School attendance 6–17 
years

Children of school age 
who have never been to 
school (UNESCO 
standards)

Information Possession of radio and 
television

3–17 
years

No access to both radio 
and television

Source: Adapted from Gordon et al. (2003) 
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5. Results and discussions

5.1. Distribution of multiple child deprivations
The first objective of this study was to examine the distribution of multiple child deprivations vis- 
a-vis various individual, household, and regional characteristics in Kenya. Table 3 presents the 
distribution of multiple child deprivations by sex of the child, sex of the household head, area of 
residence and access to electricity. The results reveal that 6.71% of girls and 6.75% of boys did not 
suffer any deprivation while 30.45% of girls and 32.04% of boys were deprived in four or more 
dimensions. Relative to boys, however, more girls were deprived in one, two, and three dimensions. 
The average number of deprivations were 2.62 for girls and 2.66 for boys.

In terms of urban-rural disparities, there was a large discrepancy in child deprivation. These 
results support the spatial phenomenon of poverty revealed in past studies (Kabubo-Mariara et al., 
2012, 2011). Children from rural areas experience more deprivations than their counterparts in 
urban areas as poverty deepens. The results showed that 20.44% of urban children were not 
deprived in any dimension compared with only 2.36% from rural areas, whereas 38.36% of rural 
children were deprived in four or more dimensions as compared to 8.95% from urban areas. 
Children from rural areas were overrepresented in terms of number of deprivations, supporting 
findings of past studies that poverty is a rural phenomenon. The average number of deprivations 
for children from rural areas was 2.97 compared to 1.62 for urban children.

The concentration of poverty in female headed households has led to introduction of the phrase 
“feminization of poverty” in the literature (Chopra, 2020). Comparing the differentials of depriva-
tions between children from female and male-headed households, we found that children from 
female headed households suffered more deprivations. Specifically, 33.50% of children living in 
female headed households were deprived in four or more dimensions compared with 30.33% of 
children from male headed households. There were more children from male headed households 
not deprived in any dimension relative to their counterparts from female headed households.

Access to electricity has been found to be an important determinant of poverty (Kabubo-Mariara 
et al., 2012). This study found that 37.32% of children from households with electricity were not 
deprived in any dimension compared with 1.47% of children living in households with no electri-
city. On the other hand, 36.62% of children living in household without electricity were deprived in 
four or more dimensions compared with a paltry 0.89% of children from households with elec-
tricity. The average deprivations for children without electricity stood at 2.94, while those with 
electricity was less than 1%. It is evident that having electricity in a household reduces child 
deprivations.

Closely related to rural-urban disparities are regional disparities. Tables 4, 5 and 6 presents the 
regional disparities in child deprivations. We found that Nairobi region had the largest number of 
children that were not deprived. Specifically, 29.03% of children from Nairobi region did not 
experience any deprivation compared with 3.01% of children from North-Eastern region. Nairobi 
region also had the highest proportion of children that experienced deprivation in only one 
dimension. Similarly, Nairobi region also had the least number of children deprived in four or 
more dimensions. Specifically, 1.02% of children from Nairobi region were deprived in four or more 
dimensions compared with North-Eastern region where more than 60% of children were deprived 
in four or more dimensions. This observation could be attributed to accessibility to infrastructure 
and services in Nairobi region (e.g., schools, hospitals, electricity, and piped water in their dwell-
ings) relative to other regions. The average number of deprivations for Nairobi region children was 
1.13 compared to 3.30 for North Eastern region children.

Table A1 in the appendix presents the distribution of child deprivations by the level of education, 
marital status and religion of the mother. We found that the well-being of a child improved greatly 
with the level of education of the mother. For example, 39.01% of children living in households 
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Table 2. Description of explanatory variables
Independent Variable Measurement Expected Sign Literature Source
Child Age Age of the child in 

months (0–59 months)
Age is positively 
correlated with 
deprivations 
Age is inversely related to 
probability of a child 
being poor

Y. M Batana et al. (2014) 
Kabubo-Mariara et al. 
(2011)

1 if secondary school age, 
0 otherwise

Primary school children 
are more likely to be 
deprived than secondary 
school age children

Kabubo-Mariara et al. 
(2011) 
Y. M Batana et al. (2014)

Child sex 1 if female, 0 otherwise Boys are more likely to be 
multi-deprived than girls

Kabubo-Mariara et al. 
(2011; 2012) 
Y. M Batana et al. (2014)

Birth order of the child Number of birth order A child of lower birth 
order (first born) is less 
likely to be deprived than 
a child of higher birth 
order.

Kabubo-Mariara et al. 
(2011)

Child twin 1if multiple births, 0 
otherwise

A child of multiple birth is 
more likely to be deprived 
than a singleton

Kabubo-Mariara et al. 
(2011) 
Kabubo-Mariara et al. 
(2009)

Area of residence 1 if rural, 0 otherwise Child deprivations are 
higher in rural areas than 
in urban areas because of 
unequal distribution of 
services

Mwabu et al. (2000), 
Kabubo-Mariara et al. 
(2011) 
Y. M Batana et al. (2014)

Sex of household head 1 if female, 0 otherwise Children from female- 
headed households are 
expected to be more 
deprived than those from 
male- headed 
households due to 
feminization of poverty

Y. M Batana et al. (2014)

Household size Number of members in 
a household

Each additional member 
increases the probability 
of the child being multi- 
deprived because of 
competition for resources

Y. M Batana et al. (2014)

Age of household head Age of household head in 
years 
Age of household head in 
years squared

Age of the household 
head reduces the 
chances of a child being 
multi-deprived up to 
a certain point when the 
head retires/ages

Kabubo-Mariara et al. 
(2009)

Respondent employment 
status

I if employed (reference 
group), 0 otherwise

Being unemployed 
increases the probability 
of a child suffering 
multiple deprivations

Bastos and Nunes (2009)

Marital status of 
household head

4 marital status dummies 
with married as the 
reference group

Children from married 
couples are less likely to 
be multi-deprived as 
compared to children 
from single/ divorced/ 
widowed parents due to 
pooling of household 
resources for nurturing 
the children

Bastos and Machado 
(2009)

(Continued)
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whose mothers had post-secondary education (college and university) were not deprived in any 
dimension compared with 0.93% whose mothers had no education. More than half of the children 
that suffered deprivation in four or more dimensions had mothers with no education. These results 
corroborate past studies (Bastos et al., 2004; Bastos & Machado, 2009; Kabubo-Mariara et al., 2012; 
Mwabu, 2007) which found that a higher level of education of the mother improves child well- 
being. On average, children whose mothers had higher education were almost non-deprived (less 
than 1 deprivations) while children whose mothers had no education faced 2.38 deprivations.

The role of the family was also examined and the results show that 40.50% of children from 
widowed mothers were deprived in four or more dimensions while 21.41% were from mothers who 
had never been married. On average, children from widowed households suffered three depriva-
tions as compared with those from single mothers facing two deprivations. These results suggest 
that children from widowed families are more vulnerable to multiple deprivations.

Research on the link of religion on has been well documented (Hoverd & Sibley, 2013). Overall, 
we observed that more children from non-religious families suffered deprivation compared with 
children from families that profess religion. For example, 60.84% of children with no religion 
suffered four or more deprivations compared with 47.02% from Muslim, 26.02% from Protestant 
and 31.19% from Catholic faiths. The average number of deprivations experienced by children in 
each category was 2.66 for Catholics, 2.52 for Protestants, 2.96 for Muslims and 3.36 for those 
without religion.

5.2. Descriptive statistics
The details of the descriptive statistics of the variables used for children between ages 0–5 years 
and between 6 and 17 years are presented in Tables A.2 in the appendix. The dependent variable is 
a categorical variable based on the number of deprivation(s) that a child was facing, with no 

Table 2. (Continued) 

Independent Variable Measurement Expected Sign Literature Source
Level of education of the 
mother

4 educational level 
dummies with no 
education as reference 
group

A child whose mother 
has some education has 
a lower probability of 
being multiply deprived 
compared with a child 
whose mother has no 
education

Y. M Batana et al. (2014)

Religion 4 religion dummies with 
Catholics as the reference 
group

Differential rates of 
economic activity and 
unemployment between 
religious groups can lead 
to association with 
deprivation.

Achia et al. (2010) 
Heath and Li (2015)

Region 8 regional dummies with 
Nairobi region as 
reference region

Child deprivations are 
expected to be high in 
other provinces relative 
to Nairobi province 
because of the latter’s 
higher level of 
development in terms of 
infrastructure and 
proximity of the services

Kabubo-Mariara et al. 
(2011)

Rounds of KDHS 5 years of survey 
dummies with 1993 as 
reference period

Child deprivations are 
expected to have 
decreased over 
subsequent surveys 
relative to 1993

Y. M Batana et al. (2014) 
Kabubo-Mariara et al. 
(2011)
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deprivation considered being the best outcome, while deprivation in four or more dimensions as 
the worst outcome. We found that about 3.8% of the children below five years of age and 12.4% of 
those over five years old did not face any kind of deprivation. Conversely, 38.5% of children under 
five years of age and 32.3% of those above six years faced deprivation in four or more dimensions.

The average age of children below five years was 27.9 months, while 26.9% of children above 
five years of age were in secondary school. Female-headed households accounted for 28.4% of 
children below five years and 35.6% of those above five years. This means that, overall, one-third 
of households in Kenya are headed by females. In terms of mother’s education, 20.3% of children 
below five years were raised by mothers with no education, 56% by those who had completed 
primary education, 19% by those who had completed secondary education, and 0.46% by those 
with college and higher level of education. Access to electricity accounted for 15% and 13.2% of 
children below five years and above five years respectively. On religion, 61.4% of children were 
from Protestant households, 21.3% from Catholic households, 14.2% from Muslim households, and 
3.0% from households without religion.

Over 80% of mothers were married for the two cohorts of children, while less than 2% were 
either divorced or separated. About 5.3% of the mothers were single for 0–5 years cohort and 
2.59% for the 6–17 years cohort. The rest of the descriptive statistics can be seen in Table A2.

5.3. Correlation between dimensions
We estimated the pairwise correlations between dimensions of child well-being. An absolute value 
of 1 indicates a perfect association of the two dimensions. If correlations are completely indepen-
dent, then the correlation coefficient is 0. Please refer to Table A3 in the appendix for correlation 
matrix between the child dimensions. Generally, the values of the different correlation coefficients 
do not indicate any strong relationships among the variables. The results, however, indicate that 
there is a negative and significant correlation between nutrition and health and between health 
and water. The rest of the dimensions have a positive and significant correlation. The highest 
correlations were found between shelter and sanitation at 45.88%, between shelter and informa-
tion at 28.51%, and between water and sanitation at 21.01%. There were no pairwise correlations 
above 50% suggesting that each dimension was independent and captured a different attribute of 
child well-being. These results corroborate the literature on section 4.3 of this study.

5.4. Correlates of multiple child deprivations
The second objective of this study was to investigate the main correlates of multiple child 
deprivations. Tables 5 and 6 present marginal effects obtained from an ordered logit model. We 
present regression results separately for children below five years and for children aged 6– 
17 years. The estimates are presented in columns labelled 1 to 6. Column 1 gives us the coeffi-
cients of the ordered logit as given by equation 4. In interpreting the coefficients of the ordered 

Table 4. Distribution of deprivations by region (%)
Number of  
Deprivations

Nairobi Central Coast Eastern Nyanza Rift valley Western North-  
Eastern

0 29.03 11.58 6.08 4.87 5.73 6.10 3.73 3.01

1 38.03 17.51 14.23 11.52 11.51 10.51 11.40 6.82

2 24.45 27.25 18.58 20.67 21.72 17.78 32.00 10.03

3 7.47 29.82 24.41 30.31 32.41 27.90 35.18 18.36

4+ 1.02 13.85 36.71 32.63 28.62 37.71 17.70 61.79

Mean 1.14 2.17 2.71 2.74 2.67 2.80 2.52 3.27

Total 100 100 100 100 100 100 100 100

Source: Authors’ calculation from KDHS1993-2014 
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Table 5. Marginal effects after ordered logit of multiple child deprivations for children aged 0–5 years
(1) (2) (3) (4) (5) (6)

Variables Coeff. ME 0 ME 1 ME 2 ME 3 ME 4
Female child −0.0990*** 0.0007*** 0.0086*** 0.0148*** −0.0079*** −0.0161***

(0.0223) (0.0002) (0.0019) (0.0033) (0.0018) (0.0036)

Age of child in 
months

0.0188*** −0.0001*** −0.0016*** −0.0028*** 0.0015*** 0.0031***

(0.0026) (0.0000) (0.0002) (0.0004) (0.0002) (0.0004)

Age squared −0.3211*** 0.0022*** 0.0278*** 0.0480*** −0.0257*** −0.0523***

(0.0429) (0.0003) (0.0037) (0.0064) (0.0035) (0.0070)

Birth order 0.0423*** −0.0003*** −0.0037*** −0.0063*** 0.0034*** 0.0069***

(0.0060) (0.0000) (0.0005) (0.0009) (0.0005) (0.0010)

Child twin 0.3134*** −0.0019*** −0.0242*** −0.0477*** 0.0182*** 0.0555***

(0.0720) (0.0004) (0.0049) (0.0110) (0.0026) (0.0138)

Female headed 
household

0.0332 −0.0002 −0.0029 −0.0050 0.0026 0.0054

(0.0277) (0.0002) (0.0024) (0.0042) (0.0022) (0.0046)

Age of household 
head

−0.0280*** 0.0002*** 0.0024*** 0.0042*** −0.0022*** −0.0046***

(0.0052) (0.0000) (0.0005) (0.0008) (0.0004) (0.0008)

Age squared 0.2750*** −0.0019*** −0.0238*** −0.0411*** 0.0220*** 0.0448***

(0.0530) (0.0004) (0.0046) (0.0079) (0.0043) (0.0086)

Size of household −0.0248*** 0.0002*** 0.0022*** 0.0037*** −0.0020*** −0.0040***

(0.0055) (0.0000) (0.0005) (0.0008) (0.0004) (0.0009)

Never Married −0.0659 0.0009 0.0051 0.0096 −0.0036 −0.012

−0.0907 −0.0013 −0.0071 −0.0131 −0.0053 −0.0162

Widowed 0.0495 −0.0006 −0.0036 −0.0072 0.0022 0.0092

−0.1176 −0.0015 −0.0085 −0.0172 −0.0049 −0.0222

Divorced 0.3063** −0.0035** −0.0204** −0.0445** 0.0076*** 0.0608*

−0.1495 −0.0015 −0.0088 −0.0214 −0.0011 −0.0316

Separated 0.0027 −0.0000 −0.0002 −0.0004 0.0001 0.0005

−0.1025 −0.0014 −0.0077 −0.0149 −0.005 −0.0189

Primary level −1.0875*** 0.0048*** 0.0649*** 0.1572*** −0.0030 −0.2239***

(0.0367) (0.0003) (0.0020) (0.0049) (0.0029) (0.0083)

Secondary level −1.7582*** 0.0117*** 0.1423*** 0.2389*** −0.0837*** −0.3092***

(0.0453) (0.0006) (0.0044) (0.0056) (0.0045) (0.0085)

Higher level −1.9570*** 0.0147*** 0.1722*** 0.2528*** −0.1124*** −0.3274***

(0.0727) (0.0012) (0.0101) (0.0062) (0.0093) (0.0097)

Age at first birth in 
years

−0.0260*** 0.0003*** 0.0019*** 0.0039*** −0.0013*** −0.0048***

−0.0062 −0.0001 −0.0005 −0.0009 −0.0003 −0.0011

Respondent 
working

−0.0707*** 0.0005*** 0.0061*** 0.0106*** −0.0056*** −0.0115***

(0.0241) (0.0002) (0.0021) (0.0036) (0.0019) (0.0039)

Rural dummy 0.9831*** −0.0091*** −0.1050*** −0.1265*** 0.1045*** 0.1362***

(0.0339) (0.0006) (0.0045) (0.0038) (0.0045) (0.0041)

Central −0.2832*** 0.0019*** 0.0240*** 0.0424*** −0.0214*** −0.0469***

(0.0689) (0.0004) (0.0056) (0.0104) (0.0047) (0.0119)

(Continued)
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logit model, the sign of the coefficients gives the direction of the predicted probabilities of our 
extreme outcomes that is, for our case, children with no deprivation and those suffering from four 
or more dimensions of deprivation. Columns 2 to 6 give us the marginal/partial effects of regres-
sors on the response probability as shown in estimating equations 10 to 14. We discuss the results 
concurrently.

Table 5. (Continued) 

(1) (2) (3) (4) (5) (6)

Variables Coeff. ME 0 ME 1 ME 2 ME 3 ME 4

Coast −0.0018 0.0000 0.0001 0.0003 −0.0001 −0.0003

(0.0688) (0.0004) (0.0052) (0.0105) (0.0038) (0.0123)

Eastern −0.0565 0.0003 0.0044 0.0086 −0.0034 −0.0100

(0.0677) (0.0004) (0.0052) (0.0103) (0.0039) (0.0120)

Nyanza −0.2455*** 0.0016*** 0.0205*** 0.0369*** −0.0180*** −0.0411***

(0.0671) (0.0004) (0.0053) (0.0102) (0.0043) (0.0117)

Rift valley −0.0992 0.0006 0.0078 0.0151 −0.0062* −0.0173

(0.0643) (0.0004) (0.0049) (0.0098) (0.0037) (0.0114)

Western −0.9754*** 0.0095*** 0.1078*** 0.1218*** −0.1084*** −0.1307***

(0.0680) (0.0007) (0.0067) (0.0095) (0.0059) (0.0111)

North Eastern 0.8274*** −0.0033*** −0.0450*** −0.1189*** −0.0101 0.1773***

(0.0921) (0.0004) (0.0052) (0.0127) (0.0062) (0.0200)

Has electricity −1.7369*** 0.0247*** 0.2339*** 0.1432*** −0.2097*** −0.1921***

(0.0432) (0.0014) (0.0080) (0.0032) (0.0057) (0.0035)

Protestant −0.0264 0.0002 0.0024 0.0039 −0.0022 −0.0042

(0.0276) (0.0002) (0.0024) (0.0041) (0.0023) (0.0044)

Muslim 0.1171** −0.0008** −0.0099** −0.0176** 0.0088** 0.0195**

(0.0537) (0.0003) (0.0044) (0.0081) (0.0038) (0.0091)

No religion 0.7194*** −0.0036*** −0.0481*** −0.1079*** 0.0200*** 0.1396***

(0.0769) (0.0003) (0.0042) (0.0110) (0.0030) (0.0168)

1998 survey 0.1639*** −0.0006*** −0.0087*** −0.0239*** −0.0022** 0.0355***

(0.0425) (0.0002) (0.0022) (0.0062) (0.0009) (0.0093)

2003 survey −0.4671*** 0.0025*** 0.0327*** 0.0710*** −0.0180*** −0.0881***

(0.0371) (0.0002) (0.0027) (0.0056) (0.0020) (0.0070)

2008 survey −0.6978*** 0.0042*** 0.0539*** 0.1047*** −0.0387*** −0.1240***

(0.0372) (0.0003) (0.0031) (0.0055) (0.0028) (0.0067)

2014 survey −0.9644*** 0.0067*** 0.0833*** 0.1393*** −0.0700*** −0.1593***

(0.0340) (0.0004) (0.0031) (0.0050) (0.0029) (0.0061)

Constant cut1 −6.6494***

(0.1406)

Constant cut2 −3.8306***

(0.1330)

Constant cut3 −2.0212***

(0.1317)

Constant cut4 −0.3252**

(0.1311)

Observations 28,277 28,277 28,277 28,277 28,277 28,277

Source: Author’s calculation from KDHS 1993–2014 
Standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1 
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The findings show that children’s own characteristics influenced the probability of children 
suffering multiple deprivation. The coefficient of female child was negative and significant in 
both categories of children, suggesting that girls in a household were more unlikely to suffer 
multiple deprivations. For children below five years of age, the probability of observing a deprived 
female child in four or more dimensions was 1.61% lower than that for a male child. In the case of 
children over six years, the probability of observing a female child deprived in four or more 
dimensions was 0.78% lower than that of their male counterparts. Past studies in Kenya are 
consistent with this finding that male children are more likely to face deprivation (e.g., malnour-
ished) than female children (Kabubo-Mariara et al., 2009).

The coefficient of age of a child in months had a positive and significant effect on the probability 
of suffering multiple deprivations. Conversely, the coefficient of age squared had a negative sign 
indicating that the probability was increasing at a decreasing rate with a turning point at 
32.25 months. These results suggest that child well-being is sensitive to factors such as feeding/ 
weaning practices at various stages of growth. Kabubo-Mariara et al. (2009) found similar results 
where older children were more likely to suffer malnutrition relative to their young, un-weaned 
counterparts. The authors argue that as children grow older, weaning and less breast milk renders 
them more vulnerable to malnutrition, but once they are completely weaned, children are more 
likely to obtain adequate nutrients from regular food intake leading to improved nutritional status. 
Children aged 6–17 years were categorized into primary and secondary school-aged children with 
primary school-aged children as the reference group. The coefficient of secondary school-aged 
children was positive and significant implying that children in this group were more likely to suffer 
deprivation in four or more dimensions than primary school-aged children. Specifically, chances of 
finding a secondary school-aged child deprived in four or more dimensions was 1.43% more than 
the case in primary school-aged child.

The coefficient of birth order of the child was positive and significant at 1 percent confidence 
level. This finding suggests that the probability of suffering deprivation in multiple dimensions 
increases with one unit increase in the birth order of the child. The probability of observing a child 
that is not deprived falls by 0.03%, while the probability of observing a child that is facing 
deprivation in four or more dimensions increases by 0.69% as the birth order increases. This 
finding is consistent with Kabubo-Mariara et al. (2009) who found that higher birth order children 
were more likely to suffer malnutrition than their counterparts of lower birth order.

Regarding the effects of twins or multiple births, the coefficient of a twin child was positive and 
significant, suggesting that twins have a higher chance of suffering multiple deprivations. For 
instance, the probability of observing a twin child being deprived in four or more dimensions is 
5.55% higher than a singleton. This could be due to the hardships experienced by families having 
multiple births relative to those with singletons.

The coefficient of the age of the household head was negative and significant with a positive 
quadratic term for children under five years suggesting that the probability of experiencing 
deprivation in multiple dimensions is decreasing at an increasing rate (U-shaped curve). The 
statistics were insignificant for older categories of children.

The effect of female or male headed household on the well-being of a child was also examined. 
For children over five years old, the coefficient of female headed household was positive and 
significant suggesting that children from female headed households were more likely to suffer 
deprivation in four or more dimensions. For instance, the probability of observing deprivation in 
four or more dimensions was 1.53% higher for children in female headed households than their 
counterparts from male headed households. However, the statistics on this aspect were insignif-
icant for children under five years.
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Table 6. Marginal effects after ordered logit of multiple child deprivations for children aged 6–17 years
(1) (2) (3) (4) (5) (6)

Variables Coeff. ME 0 ME 1 ME 2 ME 3 ME 4
Sec. school-age 
child

0.0931*** −0.0013*** −0.0064*** −0.0140*** 0.0075*** 0.0143***

(0.0218) (0.0003) (0.0015) (0.0033) (0.0017) (0.0034)

Female child 
dummy

−0.0515*** 0.0008*** 0.0036*** 0.0077*** −0.0043*** −0.0078***

(0.0168) (0.0002) (0.0012) (0.0025) (0.0014) (0.0025)

Age of the 
household head

−0.0064 0.0001 0.0004 0.0010 −0.0005 −0.0010

(0.0042) (0.0001) (0.0003) (0.0006) (0.0004) (0.0006)

Age squared 0.1050** −0.0016** −0.0074** −0.0158** 0.0088** 0.0159**

(0.0418) (0.0006) (0.0029) (0.0063) (0.0035) (0.0063)

Female headed 
household

0.1001*** −0.0015*** −0.0070*** −0.0151*** 0.0081*** 0.0153***

(0.0205) (0.0003) (0.0014) (0.0031) (0.0016) (0.0032)

Never married −0.3436*** 0.0057*** 0.0269*** 0.0505*** −0.0357*** −0.0474***

(0.0326) (0.0006) (0.0028) (0.0046) (0.0040) (0.0041)

widowed 0.1915*** −0.0025*** −0.0122*** −0.0289*** 0.0123*** 0.0313***

(0.0483) (0.0006) (0.0029) (0.0073) (0.0024) (0.0083)

Divorced −0.0734 0.0011 0.0052 0.0111 −0.0063 −0.0110

(0.0635) (0.0010) (0.0046) (0.0095) (0.0057) (0.0093)

Separated −0.2679*** 0.0043*** 0.0204*** 0.0397*** −0.0265*** −0.0379***

(0.0421) (0.0008) (0.0035) (0.0061) (0.0048) (0.0055)

Primary level −1.9369*** 0.0191*** 0.0939*** 0.2490*** 0.0196*** −0.3816***

(0.0237) (0.0005) (0.0015) (0.0028) (0.0033) (0.0052)

Secondary level −2.8023*** 0.0483*** 0.2002*** 0.3205*** −0.1154*** −0.4535***

(0.0539) (0.0025) (0.0074) (0.0034) (0.0080) (0.0059)

Higher level −2.2927*** 0.0283 0.1318* 0.2903*** −0.0331 −0.4173***

(0.5696) (0.0174) (0.0674) (0.0550) (0.0901) (0.0499)

Size of household −0.0011 0.0000 0.0001 0.0002 −0.0001 −0.0002

(0.0036) (0.0001) (0.0003) (0.0005) (0.0003) (0.0005)

Age at first birth in 
years

−0.0462*** 0.0007*** 0.0032*** 0.0070*** −0.0039*** −0.0070***

−0.0027 0.0000 −0.0002 −0.0004 −0.0002 −0.0004

Respondent 
working

−0.1065*** 0.0013*** 0.0066*** 0.0162*** −0.0073*** −0.0169***

(0.0210) (0.0003) (0.0013) (0.0032) (0.0014) (0.0034)

Rural dummy 1.2222*** −0.0272*** −0.1144*** −0.1538*** 0.1491*** 0.1464***

(0.0257) (0.0010) (0.0032) (0.0028) (0.0039) (0.0026)

Central −0.5682*** 0.0114*** 0.0504*** 0.0781*** −0.0696*** −0.0704***

(0.0677) (0.0012) (0.0054) (0.0098) (0.0070) (0.0096)

Coast 0.2835*** −0.0037*** −0.0182*** −0.0426*** 0.0184*** 0.0462***

(0.0652) (0.0010) (0.0046) (0.0098) (0.0054) (0.0100)

Eastern −0.0450 0.0007 0.0033 0.0067 −0.0041 −0.0066

(0.0655) (0.0010) (0.0047) (0.0098) (0.0058) (0.0098)

Nyanza −0.0726 0.0011 0.0053 0.0108 −0.0067 −0.0106

(Continued)
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The coefficient of household size was unexpectedly negative and significant in the cohort of 
children under five years but insignificant in the cohort of children aged 6–17 years. It appears that 
each additional household member reduces the probability of a child being deprived in four or 
more dimensions. The marginal values of observing deprivation increase by 0.02% in the case of 
one dimension and 0.37% for two dimensions. However, the marginal probabilities of observing 
a child deprived in three and four or more dimensions reduce by 0.2% and 0.4%, respectively, for 
a unit increase of household member. This observation contradicts the results of past studies on 
determinants of poverty where larger households tend to be poorer (Geda et al., 2005; Mwabu 

(1) (2) (3) (4) (5) (6)

Variables Coeff. ME 0 ME 1 ME 2 ME 3 ME 4

(0.0648) (0.0010) (0.0047) (0.0097) (0.0057) (0.0096)

Rift valley 0.1405** −0.0020** −0.0095** −0.0212** 0.0107* 0.0219**

(0.0638) (0.0010) (0.0045) (0.0096) (0.0055) (0.0096)

Western −0.7144*** 0.0155*** 0.0668*** 0.0939*** −0.0920*** −0.0842***

(0.0661) (0.0012) (0.0053) (0.0096) (0.0066) (0.0094)

North eastern 1.2185*** −0.0107*** −0.0548*** −0.1632*** −0.0192*** 0.2480***

(0.0711) (0.0010) (0.0045) (0.0099) (0.0069) (0.0128)

Has electricity −2.8846*** 0.1538*** 0.3499*** 0.0774*** −0.3582*** −0.2229***

(0.0347) (0.0042) (0.0054) (0.0049) (0.0035) (0.0022)

Protestant −0.0413* 0.0005* 0.0028* 0.0063* −0.0035* −0.0061*

−0.0239 −0.0003 −0.0016 −0.0036 −0.002 −0.0036

Muslim 0.4238*** −0.0045*** −0.0238*** −0.0634*** 0.0192*** 0.0725***

−0.0477 −0.0005 −0.0025 −0.007 −0.0018 −0.0086

No religion 0.9961*** −0.0082*** −0.0448*** −0.1372*** −0.0055 0.1957***

−0.0639 −0.0005 −0.0023 −0.0076 −0.0056 −0.0145

1998 survey 0.1245*** −0.0017*** −0.0081*** −0.0188*** 0.0085*** 0.0201***

(0.0324) (0.0004) (0.0021) (0.0049) (0.0022) (0.0053)

2003 survey 0.9860*** −0.0090*** −0.0459*** −0.1355*** −0.0069** 0.1973***

(0.0337) (0.0004) (0.0017) (0.0044) (0.0029) (0.0070)

2008 survey −0.4173*** 0.0073*** 0.0335*** 0.0605*** −0.0446*** −0.0567***

(0.0320) (0.0006) (0.0027) (0.0046) (0.0036) (0.0043)

2014 survey −0.2498*** 0.0040*** 0.0188*** 0.0371*** −0.0240*** −0.0359***

(0.0248) (0.0004) (0.0018) (0.0037) (0.0022) (0.0037)

Constant cut1 −5.1723***

(0.1197)

Constant cut2 −3.2522***

(0.1170)

Constant cut3 −1.4787***

(0.1165)

Constant cut4 0.4873***

(0.1163)

Observations 51,479 51,479 51,479 51,479 51,479 51,479

Source: Author’s calculation from KDHS 1993–2014 
Standard errors in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1 
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et al., 2000). Kabubo-Mariara et al. (2009) found that household size is inversely correlated with 
nutritional status of children suggesting competition for food among siblings.

The coefficient of educational attainment of the mother was unequivocal across categories of 
children. The negative signs of the coefficients suggest that the higher the level of education of the 
mother, the lower the level of child deprivation. Thus, a child whose mother had primary level 
education had a 22.39% lower probability of being deprived in four or more dimensions than one 
whose mother had no formal education. Similarly, a child from a household where the mother had 
secondary level education had a 30.92% lower probability of being deprived in four or more 
dimensions compared to one from a household where the mother had no formal education. For 
a child whose mother was educated up to higher level, the probability of being deprived in four or 
more dimensions was 32.74% lower than that of a child whose mother had no formal education. 
Similar results were observed for the cohort of children aged 6–17 years. This result is consistent 
with findings by Kabubo-Mariara et al. (2009) that education of the mother is an important 
determinant of nutritional and health status of children. Mwabu et al. (2000) and Geda et al. 
(2005) also found that lower levels of maternal education or no education at all account for higher 
probabilities of being poor. Kabubo-Mariara et al. (2012) also found that targeting women through 
secondary and post-secondary education can make enormous contribution towards reduction of 
child mortality.

The literature is rife with the concern of maternal age at first birth and child development 
(Hoffman & Maynard, 2008). The coefficient of maternal age at first birth was negative and 
significant, indicating that as the age of the mother increases the probability of child deprived in 
four or more dimensions reduces in both cohorts of children. This finding supports the argument 
that children born to young mothers are more likely to suffer poor health, educational and 
cognitive outcomes (Cooksey, 1997). This study suggests that education of the girl child is key in 
delaying the age of childbearing.

It was evident that children from divorced families were more likely to suffer multiple depriva-
tions compared to those from married families for children under 5 years. The chances of obser-
ving a child deprived in four or more dimensions from a divorced family was 6.08% higher than 
those from married couples. The marginal effects for other marital statuses were insignificant. For 
children aged 6–17 years, the probability of observing a child raised by a widowed mother deprived 
in four or more dimensions was 3.13% higher than a child living with both parents, while the 
probability of observing a child with separated mother deprived in four or more dimensions was 
3.79% higher than a child from married couples.

The effect of locational variables was also examined and the coefficient of rural residence was 
positive and statistically significant in both categories of children. This observation implies that 
children from rural areas were more likely to experience deprivation in four or more dimensions 
than their counterparts from urban areas. Thus, a child under 5 years, from the rural areas had 
a 13.62% higher probability of being deprived in four or more dimensions than one from urban 
areas. Similarly, for the 6–17 years cohort, a child from the rural areas had a 14.64% higher 
probability of suffering deprivation in four or more dimensions relative to one from urban areas. 
This result is consistent with past studies in Kenya where majority of poor individuals and children 
live in rural areas (see for example, Mwabu et al., 2000; Geda et al., 2005; Kabubo-Mariara et al., 
2009, 2011, 2012).

Regional dummies were included in the study to capture regional differences. We found that the 
coefficients of all the provinces were negative relative to Nairobi (reference group) except North 
Eastern province whose coefficient was positive and significant. This result implies that children 
from North Eastern region were more likely to experience multiple deprivations compared with 
children from Nairobi region. Specifically, a child from North Eastern region was 17.73% more likely 
to be deprived in four or more dimensions than his or her counterpart from Nairobi region. 
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However, a child living in central region was 4.69% less likely to become deprived in four or more 
dimensions than one from Nairobi region. The probability of a similar occurrence for Nyanza region 
relative to Nairobi was 4.11%. These results corroborate Kabubo-Mariara et al. (2011) who found 
that children from all regions were relatively poorer than Nairobi region. Kabubo-Mariara et al. 
(2011) pointed out that these regions are expected to be poor due to geographical isolation, a low 
resource base, low rainfall and other vicious climatic conditions.

The respondent’s working status proved to be an important determinant of child well-being. The 
coefficient of working status of the respondent was negative and significant, suggesting that 
children from caretakers who are in employment were less likely to experience multiple depriva-
tions compared with those caretakers who were not working. Specifically, children whose care-
takers were employed had a 1.15% and 1.69% less chance of becoming deprived in four or more 
dimensions than those whose parents were unemployed for 0–5 years cohort and 6–17 years 
cohort respectively.

Access to electricity was used to capture community-level infrastructural development and 
households’ standard of living. The coefficient of access to electricity in the household was 
negative and statistically significant. This finding suggests that children living in households with 
electricity were less likely to suffer multiple deprivations compared with their counterparts without 
electricity. Specifically, a child who accessed electricity in the home was 19.21% and 22.23% less 
likely to become deprived in four or more dimensions than their counterparts for 0–5 years cohort 
and 6–17 years cohort, respectively. This finding supports previous work by Kabubo-Mariara et al. 
(2011) that community infrastructure is an important factor for lifting people out of poverty.

The year of Survey dummies were included to capture the dynamics of child deprivations over 
time of which the 1993 survey was our reference point. In the first cohort of children, the 
coefficients of 1998, 2008 and 2014 surveys were negative and significant, indicating that multi-
dimensional poverty of children declined over the study period. However, the coefficients of the 
2003 survey were positive but insignificant. In the 6–17 years cohort of children, the coefficients 
for 1998 and 2003 surveys were positive, while the coefficients for 2008 and 2014 were negative 
and statistically significant. Given these trends, we believe that the intergenerational transmission 
of multidimensional poverty would be curtailed.

6. Conclusions
This paper analyzed the distribution of multiple child deprivations and investigated the main 
factors affecting multiple child deprivations in Kenya using the 1993–2014 KDHS. The study 
employed seven child-specific dimensions, namely: nutrition, health, education, shelter, water, 
sanitation, and information. The empirical results reveal large disparities in multiple deprivation 
between different socio-economic groups of children. For example, children living in rural areas are 
more vulnerable to multiple deprivations than their urban counterparts. In terms of regions, 
children living in North-Eastern and Eastern parts of Kenya are more prone to multidimensional 
poverty suggesting existence of large horizontal inequalities in Kenya. The share of multiple 
deprivations was disproportionately high among children whose mothers were widowed compared 
with children living with both parents. In relation to sex of the child, girls appear to enjoy better 
outcomes than boys.

A notable household characteristic was the level of education of the mother, which was found to 
play a key role in reducing child deprivations. The results showed that when mothers’ level of 
education increases, the number of deprivations in a child decline. Regarding access to electricity, 
children living in households with access to electricity were less likely to experience multiple 
deprivations than those living in households without access to electricity.

The results of this study have implications for policy to address multidimensional deprivations in 
children. We suggest that policy should focus on multiple dimensions of well-being in order to 
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tackle the complex nature of poverty which has many facets. Policies should deliberately target 
development of rural areas and remote regions where poverty is rampant and aim to provide easy 
access to essential infrastructural services like schools, electricity, hospitals and water supply 
schemes. The effect of mother’s education was unequivocal in improving child well-being suggest-
ing policies for promoting the education of every girl child up to the highest level possible. Existing 
policies like those supporting the provision of sanitary towels in schools should be encouraged to 
reach all girls and also ensure sustainability. This will ensure that girls’ rights are protected and 
fulfilled which will greatly enhance the range of life choices available to them as women. Special 
attention should be given to widows and their children in the society. Existing social security and 
income transfer policies targeting orphans and vulnerable children should be enhanced and fast- 
tracked to reach all of them in the country.

This study suggests future research to examine the impact of COVID-19 pandemic on the 
welfare of children. Due to lock-down, school attendance was greatly affected and a lot of teenage 
pregnancies were reported, overstretched hospitals due to huge hospitalization of the affected 
persons.
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Table A2. Descriptive Statistics for children.
Variable 0-5 Years Cohort 6-17 Years Cohort
Mean SD Mean SD
Number of deprivations
Not deprived 0.038 0.192 0.072 0.259

Deprived in one dimension 0.112 0.315 0.124 0.330

Deprived in two dimensions 0.184 0.387 0.209 0.407

Deprived in three 
dimensions

0.281 0.45 0.271 0.445

Deprived in four or more 
dimensions

0.385 0.487 0.323 0.468

Child characteristics
Female child dummy 0.495 0.5 0.495 0.5

Child age in months 27.89 17.01 - -

Child age squared/1000 1.067 1.02 - -

Birth order of the child 3.542 2.411 0.4227 2.621

Child is a twin 0.0293 0.1687 0.0230 0.150

Secondary school age 
dummy

- - 0.269 0.443

Household characteristics
Age of household head in 
years

38.29 12.6 45.67 13.35

Age squared/1000 1.625 1.186 2.264 1.366

Female household head 
dummy

0.284 0.451 0.356 0.479

Household size 6.086 2.648 6.647 2.641

Respondent working 
dummy

0.565 0.496 0.574 0.494

Age at first birth in years 19.031 3.416 18.885 3.365

Marital Status of mother
Married 0.860 0.347 0.839 0.367

Never married 0.053 0.224 0.073 0.259

Widowed 0.028 0.165 0.029 0.168

Divorced 0.018 0.133 0.017 0.130

Separated 0.040 0.197 0.042 0.201

Mother’s education level
No education 0.203 0.402 0.193 0.436

Primary level 0.56 0.496 0.757 0.467

Secondary level 0.191 0.393 0.062 0.304

Higher level 0.046 0.21 0.005 0.197

Communal characteristics
Has access to electricity 0.158 0.365 0.133 0.34

Regional characteristics
Nairobi 0.042 0.200 0.027 0.161

Central 0.085 0.280 0.096 0.294

Coast 0.128 0.334 0.121 0.327

Eastern 0.14 0.347 0.154 0.361

Nyanza 0.15 0.357 0.155 0.362

Rift valley 0.277 0.447 0.263 0.440

(Continued)
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Variable 0-5 Years Cohort 6-17 Years Cohort
Western 0.117 0.321 0.116 0.320

North eastern 0.061 0.240 0.068 0.252

Area of residence
Rural dummy 0.744 0.437 0.773 0.419

Religion
Catholic 0.213 0.409 0.215 0.410

Protestant 0.614 0.487 0.603 0.489

Muslim 0.143 0.35 0.149 0.356

No religion 0.03 0.17 0.339 0.181

Sample Size 39,318 107,514

Source: Author’s Calculation using KDHS 1993-2014 

Table A3. Correlation coefficients between dimensions of well-being for children aged 0-5 years.
Nutrition Health Shelter Water Sanitation Information

Nutrition 1.0000

Health −0.0685* 1.0000

Shelter 0.0633* 0.0821* 1.0000

Information 0.0075 0.0732* 0.2851* 1.0000

Water 0.1212* −0.0244* 0.1758* 0.0561* 1.0000

Sanitation 0.0263* 0.0686* 0.4588* 0.2101* 0.0805* 1.0000

Source: Authors’ Calculation from KDHS1993-2014 
* Correlation is significant at 0.05 level 
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