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CHILD POVERTY AND DEPRIVATION IN BOSNIA AND HERZEGOVINA: NATIONAL MULTIPLE 
OVERLAPPING DEPRIVATION ANALYSIS (N-MODA) 
 
Lucia Ferrone (lferrone@unicef.org) 
Yekaterina Chzhen (ychzhen@unicef.org) 
UNICEF Office of Research 

 

Abstract. This study provides the first estimates of national multidimensional child deprivation 

rates in Bosnia and Herzegovina using the National Multiple Overlapping Deprivation Analysis 

(MODA) pioneered by UNICEF. A participatory national process led to the selection of two age 

groups and a set of deprivation dimensions for each group. The analysis uses data from the 

Multiple Indicator Cluster Survey (MICS) 2011-2012 for children aged 0 to 4 and the Expanded 

Household Budget Survey (EHBS) 2011 for children aged 5 to 15. The dimensions analysed for 

children under five are: Nutrition, Health, Child Development, Violent Discipline, Information 

Access, and Housing, while for older children seven dimensions were used: Nutrition, Clothing, 

Educational Resources, Leisure, Social Participation, Information Access and Housing. This study 

shows that almost all children aged 0 to 4 (98.1%) are deprived in at least one dimension, and a 

third (33.2%) are deprived in four or more dimensions at a time. Almost three out of four children 

aged 5 to 15 (73.8%) are deprived in at least one dimension, while fewer than one in four (22.8%) 

are deprived in three or more dimensions. Poor children are more likely to be deprived in any of 

the dimensions studied and in any number of dimensions simultaneously. However, the degree of 

overlap between deprivation and poverty is moderate, with only 13.8% of 5-15-year-olds both 

poor and deprived in at least three out of seven dimensions studied. Some deprivations show a 

higher degree of sensitivity to household consumption (e.g. clothing and nutrition), while others 

are not as readily amenable to increasing household expenditure (e.g. information and housing). 

Therefore, policies aimed at reducing child poverty and deprivation need to improve both the 

spending power of households and the availability of services/infrastructure in local areas.   

Keywords: child poverty; child well-being; multidimensional poverty; Bosnia and Herzegovina 

JEL classification: I31, I32, J13. 
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EXECUTIVE SUMMARY 

This report presents the results of the National Multiple Overlapping Deprivation Analysis (N-

MODA) for Bosnia and Herzegovina (BiH). MODA is a tool developed by UNICEF to identify the 

extent and nature of material deprivation and monetary poverty experienced by children (see de 

Neubourg et al 2012). It draws on the international framework of child rights1  to construct 

dimensions of child well-being in the domains of survival, development, protection and social 

participation. 

The analysis uses data from two recent nationally representative household surveys conducted in 

BiH. The Multiple Indicator Cluster Survey (MICS) 2011-2012 is used to analyse the situation of 

children aged 0 to 4, while the Expanded Household Budget Survey (EHBS) 2011 is used for children 

aged 5 to 15. The dimensions analysed for children under five are: Nutrition, Health, Child 

Development, Violent Discipline, Information Access, and Housing. While for older children we 

analysed seven dimensions: Nutrition, Clothing, Educational Resources, Leisure, Social 

Participation, Information Access and Housing. For older children, this study also analyses the 

overlapping of deprivation and monetary poverty, using the consumption-based absolute poverty 

line of 238 BAM per capita per month. 

This study shows that almost all children aged 0 to 4 (98.1%) are deprived in at least one 

dimension, and a third (33.2%) are deprived in four or more dimensions at a time. Younger children 

are most likely to be deprived in Nutrition (71.8%), Child Development (65.7%), Information 

(53.4%) and Violent Discipline (48.7%). Children in rural areas are more likely to be deprived in 

Information and Housing (mostly driven by lack of proper sanitation) than urban children, 

suggesting infrastructural problems. Having a mother with no or only primary education increases 

the probability of being deprived in all dimensions except Nutrition and Housing. This study also 

finds a high degree of overlap across dimensions, especially between Nutrition, Child Development 

and Information, with 27.6% of under-fives deprived in all three simultaneously.  

Almost three out of four children aged 5 to 15 (73.8%) are deprived in at least one dimension, 

while fewer than one in four (22.8%) are deprived in three or more dimensions. Older children are 

mainly deprived in Information, Leisure and Housing. Deprivation in Information is rooted in the 

lack of an internet connection, while Housing is driven by overcrowding (rather than sanitation). 

This may be due to supply-side infrastructural problems, i.e. no internet connectivity in the area, 

and in the latter case lack of spacious housing. Education and activity of the head of household as 

well as the number of children in the family are highly correlated with the probability of being 

deprived in three or more dimensions. In particular, having a lower educated head of household 

increases the probability of being deprived in any dimension. 

Almost a third (30.6%) of children aged 5 to 15 are poor in BiH, using the absolute monthly 

consumption poverty line of 238 BAM per capita established by the Agency for Statistics of Bosnia 

and Herzegovina (BHAS). Poor children are more likely to be deprived in any of the dimensions 

studied and in any number of dimensions simultaneously. They are also more likely to experience a 

higher intensity of deprivation. Living in a larger family (with three or more children), having a 

                                                                                                                                                                                     
1 The 1989 Convention on the Rights of the Child in conjunction with the World Summit on Social Development (1995) and the Millennium 
Development Goals (2000). 
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household head who has no secondary education and who does not work, are all positively 

correlated with the probability of being both poor and deprived in three or more dimensions. 

However, the degree of overlap between deprivation and poverty is moderate, with only 13.8% of 

5-15-year-olds both poor and deprived in at least three out of seven dimensions studied. Some 

deprivations show a higher degree of sensitivity to household consumption (e.g. clothing and 

nutrition), while others are not as readily amenable to increasing household expenditure (e.g. 

information and housing). Therefore, policies aimed at reducing child poverty and deprivation need 

to improve both the spending power of households and the availability of services/infrastructure in 

local areas.   

1. INTRODUCTION 

Children are consistently found to be the most vulnerable group in society. It is widely 

acknowledged that poverty harms children not only at the time it is experienced (Brooks-Gunn and 

Duncan 1997), but it also often has longer term consequences (Gregg and Machin 2001; Corak 

2006; Esping-Andersen and Myles 2009). Monitoring the levels of child poverty and analysing its 

determinants is crucial for designing and implementing effective policies for improving children’s 

living conditions. Although poverty among children is usually measured as the share of children 

living in poor households, children generally do not participate in household spending and 

consumption decisions and their needs can differ from those of adult household members (see de 

Neubourg et al. 2014). Moreover, it has been recognised that poverty is a multidimensional 

concept encompassing more than just income or consumption of goods and services:  

“Children living in poverty are deprived of nutrition, water and sanitation facilities, access 

to basic health-care services, shelter, education, participation and protection, and that 

while a severe lack of goods and services hurts every human being, it is most threatening 

and harmful to children, leaving them unable to enjoy their rights, to reach their full 

potential and to participate as full members of the society” (United Nations, 2007).  

Acknowledging the multidimensional nature of poverty, critical advances have been made in its 

measurement over the past decade (see Atkinson 2003; Bourguignon and Chakravarty 2003; 

Gordon et al 2003; Alkire and Foster 2011). Multiple Overlapping Deprivation Analysis (MODA) is a 

new methodology rooted in this measurement tradition that UNICEF developed to identify the 

extent and nature of material deprivation and monetary poverty experienced by children (see de 

Neubourg et al 2012). It draws on the international framework of child rights2  to construct 

dimensions of child well-being in the domains of survival, development, protection and social 

participation. Thus, it includes aspects of children’s well-being that may not even be directly 

related to material resources, but are instead affected by the lack of local infrastructure (e.g. water 

and sanitation) or relationships within the household (e.g. protection from violence).  

This study uses the MODA methodology to analyse child poverty and multiple deprivation in Bosnia 

and Herzegovina (BiH). According to recent analyses of nationally representative data from the 

Household Budget Survey for 2007 and 2011, children in BiH are more likely to live in poor and/or 

                                                                                                                                                                                     
2 The 1989 Convention on the Rights of the Child in conjunction with the World Summit on Social Development (1995) and the Millennium 
Development Goals (2000). 
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materially deprived households than the population as a whole (Bruckauf 2014; Chzhen 2009). This 

report goes further and paints a more detailed picture of the living conditions of children in BiH. It 

analyses the incidence and intensity of multidimensional child deprivation as well as the overlaps 

between monetary poverty and multiple deprivation. 

2. DATA AND METHODS  

The analysis uses data from two recent nationally representative household surveys conducted in 

BiH: the Multiple Indicator Cluster Survey (MICS) 2011-2012 and the Expanded Household Budget 

Survey (EHBS) 2011.  

The MICS is an international household survey that provides varied information on the situation of 

children. Designed for measuring progress towards internationally agreed development goals, the 

MICS is well suited to the analysis of multidimensional child deprivation. However, the survey does 

not usually contain information on household income or consumption, so it cannot be used for the 

analysis of monetary poverty. The most recent MICS was collected in BiH during the period 

November 2011 and March 2012, producing a sample from 6,838 households (Agency for Statistics 

of Bosnia and Herzegovina 2013). For younger children (under the age of five) it covers domains 

such as nutrition, health, child development, and child protection. 

The EHBS contains data on household consumption expenditure, used by the national statistical 

agencies to estimate national monetary poverty rates, and other key indicators of living standards, 

such as access to durable consumer goods and housing conditions. In addition, the 2011 survey 

included two ad-hoc modules containing 11 child-specific questions for children under 16 in the 

domains of nutrition, child development and social participation. These items are a sub-set of 14 

child deprivation questions used in the European Union Statistics on Income and Living Conditions 

(EU-SILC) 2009. The EHBS was collected over the course of 2011, producing a representative 

sample of 7,400 households (Bruckauf 2014).       

Following the life cycle approach, MODA recognizes that children of different ages may have 

different needs. For instance, different dimensions of child well-being may be relevant for infants 

and school children. Since the MICS contains rich data for children under five years of age, while 

the EHBS 2011 contains questions more relevant for older children, the study uses two age groups: 

children under five, using data from the MICS 2011-2012, and children aged 5-15, using data from 

the EHBS 2011.3  Since MODA studies the distribution of deprivations at the level of the child, only 

one source of survey data can be used for each age group. For example, to find out how many 

deprivations a child is experiencing at the same time, it is important to have data on all 

deprivations affecting the child in the same dataset. Since there is no data on consumption or 

income in the MICS, which is used for the younger age group, this means that the overlaps 

between monetary poverty and multidimensional deprivation can only be analysed for the older 

age group.  

In line with MODA guidelines (de Neubourg et al., 2012a), the study proceeds as follows. Indicators 

and dimensions of deprivation are selected for each age group using an international framework of 

child rights as well as national standards in a consultative process with national experts (from 

                                                                                                                                                                                     
3 The final sample comprises 1,959 children 0-4 and 1,998 children 5-15. 
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government ministries and statistical agencies) and UNICEF specialists, according to data 

availability. The study then estimates the proportion of children in each age group who are 

deprived in each indicator and dimension, as well as in several dimensions simultaneously, charts 

the degree of overlap between various dimensions, and analyses the profile of children suffering 

from several deprivations at once. Using data from the EHBS 2011, the study also analyses overlaps 

between multiple deprivation and monetary poverty for children aged 5-15. 

The distribution of the number of deprivations among children in a given age group at the national 

level indicates the intensity of the overall child deprivation for this age group. To identify 

multidimensionally deprived children, a cut-off must be selected. A child is multidimensionally 

deprived if the number of his/her deprivations is greater or equal to the cut-off. Comparing the 

results using different cut-offs can give valuable insights into the breadth of child deprivation. All 

dimensions are given an equal implicit weight because the international children’s rights 

framework does not prioritise particular child rights over and above the others.  

The headcount ratio (H) refers to the number of children in a given age group who are multiply 

deprived according to a particular cut-off point, as a percentage of all children in this age group.  

Average deprivation intensity (A) can be calculated as the number of deprivations from which a 

multiply deprived child suffers, divided by the maximum number of dimensions studied (d), 

averaged out across all the deprived children in the relevant age group. It captures the percentage 

of all possible deprivations from which an averagely deprived child suffers.4  Since the headcount 

ratio is not sensitive to deprivation intensity, it can be adjusted accordingly (Alkire & Foster, 2011). 

The adjusted headcount ratio (M0) is then calculated as: 

M_o=H*A 

The adjusted headcount ratio satisfies the condition of “dimensional monotonicity”, which implies 

that the deprivation rate should fall when a deprived child experiences an improvement in one of 

the dimensions. Thus, unlike the raw headcount ratio, the adjusted measure is sensitive to the 

breadth of deprivation experienced by each child. A product of two proportions, M0 is a number 

ranging between 0 and 1.  

Although the adjusted headcount ratio (M0) can be criticised for hiding the dimensionality of 

deprivation (by being a single number), it has several useful properties that give insight into what 

drives multidimensional deprivation at each cut-off. M0 can be decomposed into the shares 

contributed by various sub-groups of children and, separately, into the shares contributed by each 

dimension.  The higher the incidence and severity of deprivation among children in a particular 

sub-group and the higher the prevalence of this household characteristic in the population of 

children, the more this household characteristic will contribute to the overall adjusted deprivation 

headcount. A more detailed description, including formulas for all indicators, is given in Annex B. 

 

 

                                                                                                                                                                                     
4 Note that this is a censored measure: it is calculated only for the children who are deprived based on the chosen cut-off. 
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3. INDICATORS AND DIMENSIONS OF DEPRIVATION 

Figure 1 lists the dimensions selected for each age group in the study. All of the dimensions except 

Information and Housing are defined at the level of the child (or the whole group of children in the 

household). The Information and Housing dimensions are defined at the household level. They are 

relevant to the environment in which children grow up and, given the available data, cannot be 

measured separately for each child. However, even these dimensions are measured using the child 

as the unit of observation. 

Figure 1 Selected age groups and dimensions of child deprivation 

   

 

Dimensions of deprivation are created based on two indicators each, except for Child Development 

where we have four indicators in total, two for each age sub-group. 5 Indicators are chosen based 

on how closely they relate to the dimension they are supposed to measure. They are meant to 

denote actual deprivation (e.g. not having been immunised) rather than correlates of deprivation 

(e.g. distance from the nearest clinic). Indicators (and dimensions) are measured as binary 

variables where “1” denotes the presence of deprivation and “0” denotes the absence of 

deprivation.  To aggregate the indicators into dimensions, MODA uses the so-called “union” 

approach: a child is deprived in a dimension if she/he is deprived in at least one of its two 

indicators. This implies that the absence of deprivation in one indicator does not make up for 

deprivation in another. For instance, having had a full set of polio vaccinations does not make up 

for the lack of a timely vaccination against mumps, measles, and rubella (MMR).  

Similarly to the EU-SILC methodology, child-specific deprivation questions in the EHBS 2011 refer 

to the whole group of children under 16 in the household. If one child lacks an item, it is assumed 

to be absent for all children. Moreover, the questions about children’s access to various resources 

have three potential responses: yes; no – because the household cannot afford it; no – for some 

other reason. European deprivation indicators tend to be based on narrowly defined enforced lack: 

the item is lacking because it cannot be afforded (see Guio 2009). However, since children do not 

have resources of their own and do not answer for their parents’ consumption preferences, MODA 

defines child deprivation as lacking an item for any reason (see Chzhen and de Neubourg 2014). 

                                                                                                                                                                                     
5 Using two indicators per dimension is common, although there is nothing wrong with using just one if it encapsulates the entire dimension. 
Multiple Overlapping Deprivation Analysis for the European Union (EU-MODA) uses two indicators for most of the dimensions (see Chzhen 
and de Neubourg 2014) as does the Cross-Country MODA for lower and middle income countries (de Neubourg et al. 2012b). See 
www.unicef-irc.org/MODA. 
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The 1989 Convention on the Rights of the Child protects children’s rights irrespective of their 

parents’ or guardians’ “race, colour, sex, language, religion, political or other opinion, national, 

ethnic or social origin, property, disability, birth or other status” (CRC Article 2). Thus, the study 

considers a child aged 5-15 who has no access to a particular resource to be deprived either 

because the household cannot afford it, or for any other reason. 

Table 1 presents the indicators for each dimension and age group, including the “thresholds” used 

for their construction. See Annex A for further details. 

Table 1 Dimensions, indicators and thresholds for N-MODA BiH study 

Age Group 1: Children 0-4 

Dimension Indicator Notes Definition 

Nutrition 

Overweight  
Weight for height above 2 standard deviations from the 
international median (WHO) 
 

Feeding  Infant and young child feeding frequency falling short of a 
recommended minimum6 

Health 
Measles  

Has not been vaccinated with Measles, Mumps and Rubella by 

18 months of age 

Polio  Has not received 3 polio vaccines by 12 months of age7 

Child 
development 

Toys For children under 3 No toys bought in a shop 

Books For children under 3 No children's book at home 

ECEC For children aged 3-4 Child does not attend an early childhood education programme 

Engagement For children aged 3-4 Father is not engaged in at least one activity with a child 

Violent 
Discipline 

Physical  Lives in a family where corporal punishment is practiced 

Psychological  Lives in a family where psychological punishment is practiced 

Information 
access 

Computer  There is no computer in the household 

Internet  There is no internet connection in the household 

Housing 

Toilet  No flush toilet (piped or septic tank) in the household 

Overcrowding  Rooms used for sleeping per person under 60% of the HBS 
median8 

 

Age Group 2: Children 5-15 
 

Dimensions Indicators Notes Definition 

Nutrition 
Fruit  Fruit or Vegetable less than once a day 

Meals  Less than three meals a day 

Clothing 
Clothes  Does not have any new clothes 

Shoes  Does not have two pairs of shoes 

Educational 

resources 

School trips For children 6-15 Does not participate in school activities that cost money 

Homework For children 6-15 Does not have a suitable place to do homework at home 

                                                                                                                                                                                     
6 See Annex A for details. 
7 Vaccinations are mandatory for children in BiH. However, there is no mechanism to enforce vaccinations. 
8 EHBS median was used in order to have consistent measures of overcrowding. See note 18 in Annex A. 
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Leisure 
Books  There are no books at home 

Leisure  Does not engage in regular leisure activity 

Social 
Celebration  Does not have celebrations for special occasions (birthday etc.) 

Friends  Cannot have friends around to play 

Information 
Computer  There is no computer in the household 

Internet  There is no internet connection in the household  

Housing 

Toilet   No flush toilet (piped or septic tank) in the household 

Overcrowding  
Rooms per person (excluding kitchens) under 60% of the median 

for this age group 

 

Only children who have valid data on each of the indicators are included in the study. This allows 

for consistency across indicators and dimensions, but may introduce bias if children excluded due 

to missing values on any of the indicators differ from the whole sample in a way that is related to 

deprivation. Annex E reports the proportion of children in each age group excluded from the study 

as well as an analysis of whether the probability of being thus excluded is significantly related to 

any key household characteristic.9  

The report presents the main results in the following order: first for the younger age group (age 0-

4) and then for the older age group (age 5-15). 

4. CHILDREN AGED 0-4 

This section presents the results of single deprivation and multiple deprivation analyses for 

children under five, using data from the MICS 4 (2001-2012).  

Single Deprivation Analysis 

Single Deprivation Analysis presents the deprivation rates for each indicator and dimension. This is 

the first step in deprivation analysis, and is particularly useful to understand what drives 

deprivation in a specific context, in order to target policies and interventions effectively. Here, 

children under five are mostly deprived in Nutrition (71.8%), Child Development (65.7%), and 

Information (53.4%). The deprivation rate for Nutrition is driven mainly by infant and young child 

feeding, affecting 65.6% of under-fives. This suggests irregular feeding practices.10  

For the Child Development dimension, the major source of deprivation is Early Childhood 

Education and Care (ECEC), in which the vast majority (87%) of children 3 and 4 years old are 

deprived. The main reasons for low coverage of children in preschool education is insufficient 

physical capacity and the lack of a network of institutions across the country. While ECEC facilities 

are often missing in small towns and rural areas, they are overcrowded in urban areas. From the 

demand-side, it seems that there is a lack of awareness among households, and according to the 

                                                                                                                                                                                     
9Among children under five, those who are under three and those in urban areas are significantly more likely to be excluded from the study 
due to missing values, everything else being equal. Among children aged 5-15, those in female headed households or households headed 
by higher educated persons, as well as those in households with a lower ratio of inactive to working-age members, are more likely to be 
excluded.  
10 Deprivation in this indicator is mainly driven by children aged 6 to 23 months old who are not breastfed and consume under 4 solid or 
semi-solid meals a day and no milk products. The second most deprived sub-group are children 24 to 59 months old who consume less than 
5 meals a day.  
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Knowledge, Attitudes and Practices Survey conducted in 2013 among households with children of 

preschool age, the main reasons for not enrolling children into preschool education was the belief 

that it was better for children to be with close family members, as well as distance and financial 

difficulties. Therefore, it appears that low ECEC enrolment rates are due to both demand- and 

supply-side factors. 

More than half of children under five (53.4%) live in a household with no internet connection and 

over one-third do not have a computer (38.8%). All children who do not have a computer in the 

home also lack access to the internet. Again, this could be either a problem of affordability 

(demand-side) or infrastructural lack of internet access in the area (supply-side).  

Even if these indicators do not directly affect children under five, they would influence children’s 

well-being indirectly by affecting their carers’ access to information. 

The fourth highest dimensional deprivation headcount is in Violent Discipline (48.7%). Thus, nearly 

one in two children aged 0 to 4 is exposed to violent discipline in the household. This dimension is 

driven by physical violence (40.8%), while 32% of children have been exposed also to psychological 

violence.11 Even though these are not the main sources of deprivation for this age group, they are 

nonetheless very important factors in children’s well-being.  

 

                                                                                                                                                                                     
11 Physical violence is hitting or slapping the child with bare hands or an object, while psychological violence is yelling or calling the child 
names (see Annex A). 
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Figure 2 Deprivation headcount by indicator and dimension 

 

Source: MICS 2011-12. Base: Children under 5. 

Another important part of the deprivation analysis is to understand how deprivation is linked to 

family and, if possible, individual characteristics. There are a number of factors that may be 

associated with child deprivation. Ten relevant background variables have been identified using the 

MICS data for children under 5. Table 2 shows their distribution in the sample. The first two 

variables are individual ones, measured at the child level, while the remaining are household-level 

variables. Lower education means primary or no education, while higher education means 

secondary and higher. The dependency ratio is the ratio of the total number of household 

members under 15 years old and over 65 years old (i.e. the nominally inactive population) to the 

number of those aged 15 to 64 (i.e. working age population).12 This ratio does not take into 

account the effective activity status of household members, but it is a measure of the theoretical 

‘burden’ the household has to support. To construct the binary indicator we used the median for 

households with children under five only.  

The majority of children under 5 live in rural areas, in a family with one or two children, and the 

head of household is likely to be male and have secondary education or higher. 

 

                                                                                                                                                                                     
12 Legal working age is 15 and retirement age is 65 in BiH. 
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Table 2   Distribution of background variables 

Background Variables Percentage 

Sex: female 51.4 

Sex: male 48.6 

Child is under 3 years old 58.8 

Child is over 3 years old 41.2 

Rural  68.2 

Urban  31.8 

Female head of household  9.0 

Male head of household  91.0 

Mother has lower education 24.3 

Mother has higher education 75.7 

Lower educated head of household 32.4 

Higher educated head of household 67.6 

Youngest child is under 3 years old 69.1 

Youngest child is over 3 years old 30.9 

3 or more children under 18 24.1 

One or two children under 18 75.9 

Dependency ratio higher than median 50.6 

Dependency ratio lower than median 49.4 

Federacija BiH 70.1 

Republika Srpska 28.1 

Brcko distrikt 1.8 

N  1,959 

Source: MICS 2011-12. Base: Children under 5. 
 

 

For each of the six dimensions and all ten background variables (including entity), Annex C presents 

the dimensional deprivation headcount for each sub-group of children defined by the background 

variables. Significant differences at the 95% confidence level are marked with asterisks.  

For example, there are significant differences by type of area (rural vs. urban) in three dimensions: 

Child Development, Information and Housing (see Figure 3). Differences in all three dimensions are 

likely to be due to poorer infrastructure (e.g. ECEC facilities; internet; and sanitation) in rural areas.  

It is worth noting that more than two-thirds (68.2%) of children under 5 in the sample studied live 

in rural areas. 
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Figure 3 Dimension headcount by area of residence 

 

Source: MICS 2011-12. Base: Children under 5. *p<0.05. 

Annex C also shows significant differences by child age (under three vs. three or four) in four out of 

six dimensions: Nutrition, Health, Child Development and Violent Discipline. It seems that for 

children aged 0 to 4 deprivation tends to be more concentrated among children aged 3 and 4. 

However, it should be remarked that two different sets of indicators were used for these two age 

sub-groups for the Child Development dimension. For children under three years old, the 

indicators are the presence of children’s books and store-bought toys in the household. While for 

children aged 3 to 4 the chosen indicators are father’s engagement and the child’s attendance on 

an ECEC programme (see Table 1). Figure 2 shows that deprivation is especially high for the latter 

indicator, driving higher deprivation among 3-4-year-olds. 

However, when background characteristics are analysed one at a time, their individual effects on 

dimensional deprivation may be over-estimated. To reduce the risk of detecting spurious 

relationships, Table 3 shows the results of logistic regression models, separately for each 

dimension, using all background variables as covariates simultaneously. This allows estimation of 

their independent, or partial, effects on the probability of a child under five being deprived in each 

dimension, everything else being equal. 

The reported estimates are the effects of the variables on the log odds of a child being deprived in 

each dimension. To calculate the corresponding effects on the odds of being deprived, leading to a 

more intuitive interpretation, the estimated coefficients need to be exponentiated (anti-logged). 

The estimates always refer to the category reported, versus its base category. For example, the 

coefficient of the variable ‘rural’ is the effect of being deprived in a dimension for a child living in a 

rural area, with respect to a child living in an urban area, holding constant other variables in the 

model. The corresponding odds ratios are presented in Annex D.  

Variables that affect the greatest number of different dimensions are age of the child, highest level 

of education of the child’s mother, and area of residence of the household. 
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Significant differences by type of area are observed for Information and Housing. Children in rural 

areas are more than three times as likely to be deprived in Information, and nearly twice more 

likely to be deprived in Housing, than children in urban areas. For Housing, there is a substantial 

difference in sanitation, with 12.8% and 1.4% of children deprived in sanitation in rural and urban 

areas, respectively. Meanwhile, 64.6% of children in rural areas do not have access to an internet 

connection compared with 29.5% of children in urban areas.13 This suggests infrastructural 

problems in rural areas.  

Children under three years old are significantly less likely to be deprived in Nutrition, Health, Child 

Development and Violent Discipline. For Child Development, this may be due to the use of 

different indicators. For children under three, the indicators are toys and books at home. For 

children over three, the indicators are father’s engagement and Early Childhood Education and 

Care. Since the latter is the indicator that drives deprivation in this dimension, that may explain 

why the older age group is more deprived. Similarly, the “infant and young child feeding” indicator 

was constructed using different standards of minimum meal frequency for children of different 

ages (see Annex A), resulting in higher proportions of children aged 24-59 months consuming less 

than the recommended minimum of five meals a day. 

Mother’s education has a significant effect on four separate dimensions: Nutrition, Health, Child 

Development, and Violent Discipline. Children with lower educated mothers are 1.7 times more 

likely to be deprived in Nutrition and Health, 1.8 times more likely to be deprived in Child 

Development, and 1.5 times more likely to be deprived in Violent Discipline. These results are in 

accordance with the wide literature on the role of mothers’ education in children’s well-being (See, 

for example, Carneiro and Parey, 2013).  

Children in female-headed households are significantly less likely to be deprived in the Housing 

dimension. This is in line with findings for children under 18 based on the EHBS 2011 in Bruckauf 

(2014). However, only 9% of children in the study live in female-headed households.  

According to Table 3, children in the Republika Srpska are more likely to be deprived in Health, and 

Housing, but less likely to be deprived in Child Development and Violent Discipline than those in 

the Federation of BiH. Living in the Brcko District decreases the chances of being deprived in 

Nutrition and Violent Discipline, but increases the likelihood of deprivation in Information. 

 

 

 

 

 

                                                                                                                                                                                     
13 There are no children in the sample who have an internet connection but lack a computer. This is why the headcount for internet 
connection is the same as the whole Information dimension. 



 

 18 

Table 3  Logistic regression coefficients for each dimension 

 Nutrition Health Child 
Development 

Violent 
Discipline 

Information 
Access 

Housing 

Republika Srpska -0.05 0.35* -0.60*** -0.58** 0.05 0.59** 

Brcko Distrikt -0.68* 0.36 0.14 -0.87* 0.89* -0.17 

       

Girl -0.09 -0.08 -0.20 -0.15 -0.12 -0.11 

Child is under 3 years old -2.48*** -0.48*** -2.40*** -0.54*** 0.12 0.19 

Rural -0.26 -0.22 0.70*** 0.05 1.23*** 0.51** 

Head of HH is female -0.28 0.16 0.12 -0.48 -0.34 -0.93** 

Mother has primary/no education 0.54* 0.51** 0.58* 0.41* 0.89 0.23 

Lower educated head of 
household 
 

-0.33 -0.37 0.76*** 0.23 1.07 0.00 

3 or more children -0.05 0.15 -0.04 0.23 -0.47** 0.02 

Dependency ratio higher than 
median 

-0.02 -0.31* 0.11 0.61*** 0.47** -0.07 

Constant 3.03*** -0.68*** 1.69*** -0.03 -1.36 -1.46*** 

N  1958 1958 1958 1958 1958 1958 

Significance levels: *0.05 **0.01 ***0.001 - Source: MICS 2011-12. Base: Children under 5. 

 

Overlap Analysis 

In order to understand the severity of child deprivation, it is useful to look at how different 

dimensions relate to each other. Figure 4 shows the proportion of children under five who are 

deprived in a particular dimension and one to five others. For example, just over one in ten 

children (14%) are deprived in Nutrition and one other dimension, while just over one in five  (22%) 

are deprived in Nutrition and two other dimensions. Overall, it is rare to be deprived in all six 

dimensions at once: roughly one in a hundred children (1.4%) suffer from six deprivations 

simultaneously. However, it is also rare to be deprived in just one dimension and no others: this 

proportion ranges from 0.8% for Housing and Health, to 4.2% for Nutrition. 
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Figure 4 Deprivation overlap by dimension 

Source: MICS 2011-12. Base: Children under 5 

Children deprived in any of the three dimensions with the highest headcount (Nutrition, Child 

Development, and Information), tend to be deprived in at least two or three others. The Venn 

diagram in Figure 5 shows that there is a substantial degree of overlap between these three 

dimensions themselves: over one in four children (27.6%) are deprived in all three simultaneously, 

while only one in twenty (5.3%) are not deprived in any of the three. One in five (19.7%) are 

deprived in both Nutrition and Child Development (but not Information), over one in ten (11.6%) 

are deprived in Child Development and Information (but not Nutrition) and another tenth (9.7%) 

are deprived in Nutrition and Information (but not in Child Development). Only 4.5% are deprived 

in Information but not in Nutrition or Child Development, suggesting that young children living in 

households without access to a computer or internet also tend to suffer from inadequate 

stimulation and poor nutrition. The overlap of these dimensions is significantly more predominant 

in rural areas than urban ones.14 

 

 

 

 

                                                                                                                                                                                     
14 Overlap of Nutrition, Information and Child Development is 14.2% in urban and 33.9% in rural areas. 
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Figure 5   Overlap between Nutrition, Child Development and Information 

 

Source: MICS 2011-12. Base: Children under 5 

Figure 6 shows how Child Development and Nutrition overlap with Violent Discipline, the 

dimension with the fourth highest headcount. Around one in four children (25.8%) are deprived in 

these dimensions simultaneously, while only 6.9% are not deprived in any of the three. While 

nearly one in two children (48.7%) are exposed to physical or psychological discipline in the home, 

only three in a hundred (3%) are deprived in the Violent Discipline dimension but not in Child 

Development or Nutrition. This suggests that violent discipline rarely happens in isolation from 

these other forms of deprivation. 

Figure 6 Overlap between Child Development, Nutrition and Violent Discipline 

 

 

 

 

 

 

 

 

 

 

Source: MICS 2011-12. Base: Children under 5 
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Multiple Deprivation 

Analysis of multiple deprivations shifts the focus from sector-specific deprivation headcounts to 

the situation of children deprived in several deprivations at once. In other words, if single 

deprivation analysis addresses the question of deprivation incidence in different sectors, multiple 

deprivation analysis focuses on the severity of multidimensional deprivation. It helps us 

understand both the extent and depth of deprivation. Figure 7 shows the distribution of the 

number of deprivations experienced by children under five. It is a relatively symmetric distribution 

that peaks at three dimensions. Although very few children are deprived in all six dimensions 

(1.4%), very few are not deprived in any (1.9%).  

Figure 7  Headcount by number of dimensions 

 

Source: MICS 2011-12. Base: Children under 5 

 

Table 4 summarises this information by displaying multidimensional headcount ratios at different 

cut-offs. Nearly all preschool age children are deprived in at least one dimension (98.1%), more 

than three out of five children (63.1%) are deprived in at least three, while one in three children 

(33.2%) are deprived in at least four. 

These results suggest that deprivation is widespread among under-fives. Furthermore, it is 

dominated by Child Development and Nutrition, which are important factors in children’s growth. 

A crucial role is also played by Violent Discipline, which comes in fourth place and is correlated with 

the first two. The nature of these dimensions seems to point more toward parental socio-economic 

background and behaviour than institutional/infrastructural problems; it would be therefore 

particularly beneficial to tackle these dimensions together, aiming at changing parental behaviour 

and practices. 
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Table 4 also reports average deprivation intensity. For example, children deprived in three or more 

dimensions are deprived, on average, in 62.1% of all possible dimensions. It means that they are 

deprived, on average, in 3.7 dimensions, which, in turn, gives the adjusted deprivation headcount 

of 0.39.15 This means that deprivation for under-fives is not only widespread but also quite severe. 

Table 4  Deprivation headcount and intensity 

Cut-off Headcount (%) 
Average deprivation 
intensity (A) 

Adjusted deprivation 
headcount (M0) 

At least 1 out of 6 dimensions 98.1 49.8 0.49 

At least 2 out of 6 dimensions 86.2 54.4 0.47 

At least 3 out of 6 dimensions 63.1 62.1 0.39 

At least 4 out of 6 dimensions 33.2 72.9 0.24 

At least 5 out of 6 dimensions 11.0 85.4 0.09 

Source: MICS 2011-12. Base: Children under 5 

 

To determine which individual and household characteristics are more likely to be correlated with 

multidimensional child deprivation, we run a logistic regression to estimate independent effects of 

ten background variables on the likelihood of being deprived in four or more dimensions. This cut-

off produces a deprivation headcount (33.2%) most comparable to the proportion of children 

under five (34.3%) living in households with monthly per capita consumption below the national 

poverty line of 238 BAM.16 Although the analysis can be done for every possible cut-off, the 

threshold of four or more dimensions is used here for illustrative purposes. 

These results show that, holding everything else constant, being younger than three years old 

lowers the chances of being deprived in four or more dimensions (Table 5). This is consistent with 

findings from single deprivation analysis that suggested that children aged three to four were more 

likely to be deprived in a number of dimensions.17  Meanwhile, children are more likely to be 

deprived in four or more dimensions if they live in rural areas or if their mother has only primary or 

no education. Children living in female-headed households are less likely to be deprived in four to 

six dimensions, even after controlling for other important household characteristics, although this 

coefficient is less precisely estimated.18 This is again in line with the results that show a lesser 

degree of deprivation in housing and overcrowding among children living with female heads of 

household in Bosnia and Herzegovina (Bruckauf, 2014). There is also evidence that when mothers 

manage household income, a higher share of it goes to expenses for children (see Thomas, 1990; 

Dufflo, 2003). 

 

 

 

 

                                                                                                                                                                                     
15 M0 = H * A (See Annex B). 
16 Estimated using nationally representative data from the EHBS 2011. 
17 This may be due partially by the use of different indicators in Child Development. 
18 It should be noted that only one in ten children (9%) live in female headed households. 
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Table 5 Logistic regression: deprivation in four or more dimensions 

 Coefficient Odds ratio P-value 

Republika Srpska 0.04 1.04 0.80 

Brcko Distrikt -0.56 0.57 0.16 

    

Girl -0.29 0.75 0.06 

Child is under 3 years old -1.35*** 0.26*** 0.00 

Rural 0.69*** 1.99*** 0.00 

Head of HH is female -0.61* 0.54* 0.01 

Mother has primary/no education 0.88*** 2.42*** 0.00 

Lower educated head 0.30 1.34 0.13 

3 or more children -0.05 0.95 0.79 

Dependency ratio higher than median 0.32* 1.38* 0.03 

Constant -0.76*** 0.47*** 0.00 

Source: MICS 2011-12. Base: Children under 5 

 

We can also look at the contribution of background characteristics to the national adjusted 

deprivation headcount (M0). For example, Figure 8 shows that for the cut-off at four dimensions, 

most (80%) of the adjusted deprivation headcount comes from children in rural areas. This is due 

both to their higher prevalence in the population (68.2% of children under five live in rural areas) 

and their higher deprivation headcount. While 38.7% of children living in rural areas are deprived 

in four to six dimensions, this is true only for 21.5% of urban children.  

As regards mother’s education, more than half (61%) of the adjusted deprivation headcount comes 

from children with higher educated mothers. This may seem counter-intuitive, but it is due to their 

higher prevalence in the sample: three-quarters (75.7%) of children in the study have a mother 

with education above primary level. In contrast, although children with lower educated mothers 

are at a higher risk of deprivation, there are relatively few of them. 
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Figure 8 Contribution to the national adjusted deprivation headcount by area and mother's 
education 

 

Source: MICS 2011-12. Base: Children under 5 

Summary 

This section examined incidence and severity of deprivation among children under five years old, 

using data from MICS4 (2011-2012). To this end, 14 indicators were aggregated in six dimensions 

that describe various aspects of children’s life. The dimensions analysed are Nutrition, Health, Child 

Development, Violent Discipline, Information Access, and Housing. A child is considered deprived if 

he/she is deprived in any of these dimensions. The main findings of this section are: 

 Children aged 0-4 are most likely to be deprived in Nutrition (71.8%), Child Development 

(65.7%), Information (53.4%) and Violent Discipline (48.7%). Meanwhile, around one in 

four children are deprived in Health (24.7%) and Housing (28.7%). 

 Children in rural areas are more likely to be deprived in Information and Housing than urban 

children, suggesting infrastructural problems. Having a mother with no or only primary 

education increases the probability of being deprived in all dimensions except Nutrition 

and Housing. Meanwhile, children under three years old are less likely to be deprived in 

Nutrition, Health and Child Development. 

 Almost all children (98.1%) are deprived in at least one dimension. A third (33.2%) are 

deprived in four or more dimensions at a time. There is a high degree of overlap across 

dimensions, especially between Nutrition, Child Development and Information, with 27.6% 

of under-fives deprived in all three simultaneously. There is also a high degree of overlap 

between Child Development, Nutrition, and Violent Discipline (25.8%), which are 

dimensions likely to be related to parental practices. 

 Living in a rural area and having a lower educated mother significantly increases the 

probability of being deprived in four or more dimensions, while being under three years 

old is associated with a lower probability of multiple deprivation. 
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5. CHILDREN AGED 5-15 

This section presents the results of single deprivation and multiple deprivation analyses, as well as 

overlaps between monetary poverty and multidimensional deprivation, for children aged 5-15, 

using data from the EHBS 2011. 

Single Deprivation Analysis 

Figure 9 shows that children aged 5-15 are most likely to be deprived in Information Access 

(60.3%), Leisure (25.5%) and Housing (17.5%). Deprivation in Information is driven by high shares 

of children lacking access to an Internet connection (59.1%) or to a computer (41.1%). Although 

this is consistent with the findings for children under five, older children may suffer from 

deprivation in Information more acutely because they may need access to the Internet more 

frequently for their school work. Meanwhile, deprivation in the Leisure dimensions is due more to 

not having a regular leisure activity (24.5%) than not having age-appropriate books in the 

household (7.5%). Housing deprivation is dominated by high rates overcrowding (15.2%).  

Unfortunately, there is no information in the EHBS 2011 about exposure to violent discipline in the 

home. However, based on comparable data from the MICS4, around one in two (52.8%) children 

aged 5 to 15 are exposed to violent discipline.19 This is in line with the findings for the younger age 

group (48.7%). 

                                                                                                                                                                                     
19 As for the younger age group, this rate refers to children living in a household where one child aged 2 to 14 has been violently disciplined. 
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Figure 9 Deprivation headcount by indicator and dimension 

 

Source: HBS 2011. Base: Children 5 - 15 

To analyse the profile of children deprived in different dimensions, relevant household 

characteristics are correlated with each dimension in turn. Table 6 shows the sample composition 

for each of these background variables. They are all constructed at the household level. The 

majority of children aged 5-15 live in rural areas, in a family with one or two children, and the head 

of household is likely to be male, married, employed and have secondary education or higher. The 

household head is classified as ‘single’ if they reported being single or divorced (while married or 

cohabitating is the base category). The ratio of girls in the household is the ratio of the number of 

girls aged 5 to 15 to the total number of children 5-15 in the household. Since information at the 

individual level is lacking, this is a proxy to tackle gender differences in the household at children’s 

level. ’Dependency ratio‘ is constructed in the same way as for the younger age group, except now 

the median is that of the relevant age group.  

In this study, we are using a poverty line based on consumption data. A household is defined as 

poor if its total consumption expenditure per capita falls below the absolute poverty line calculated 
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using the Agency for Statistics of Bosnia and Herzegovina (BHAS) methodology and equal to 238 

BAM per month per capita.20 

Table 6  Distribution of background variables 

Background variables Percentage 

Rural 61.4 

Urban 38.6 

Youngest child is under 5 years old 19.9 

Youngest child is over 5 years old 80.1 

3 or more children 26.4 

One or two children 73.6 

Head of household has primary education/no education 30.1 

Head of household has secondary education or above 69.9 

Head of household doesn't work 31.1 

Head of household works 68.9 

Head of household is female 9.0 

Head of household is male 91.0 

Head of household is single 1.7 

Head of household is married/cohabitating 98.3 

Dependency ratio higher than median 88.9 

Dependency ratio lower than median 11.1 

Girls ratio higher than median 37.8 

Girls ratio lower than median 62.2 

Federacija BiH 67.7 

Republika Srpska 30.1 

Brcko distrikt 2.2 

N 1,998 
Source: HBS 2011. Base: Children 5 - 15 

Annex C reports deprivation headcounts in each dimension for each of the background variables. 

An asterisk indicates that the difference between sub-groups is statistically significant at the 95% 

confidence interval.  

Figure 10 shows that the deprivation is higher in every dimension for children leaving with a lower 

educated head of household.21 Almost four out of five children (79.7%) whose head of household 

has primary or no education are deprived in Information and almost two out of five (38.7%) are 

deprived in Leisure. The dimension with the smallest (absolute) gap is Educational Resources, 

where 8.2% of children with a higher educated head of household are deprived, compared with 

17.7% of those with lower educated household heads. 

  

                                                                                                                                                                                     
20 BHAS methodology includes geographic price adjustments and health expenditures, contrary to the World Bank (Bruckauf, 2014). 
21 The asterisk indicates the difference is significant at the 95% confidence level 
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Figure 10 Dimension headcount by education of the head of household 

Source: HBS 2011. Base: Children 5 – 15. *p<0.05. 

Table 7 reports estimates from logistic regression models separately for each dimension. Effects of 

household characteristics can now be interpreted as holding all other predictors constant.  

However, education of the head of household is still the key predictor of child deprivation, even 

after accounting for the effects of other relevant household characteristics. Children living with 

lower educated household heads are significantly more likely to be deprived in any of the seven 

dimensions studied here. For example, they are 3 times more likely to be deprived in Information 

and over 2 times more likely to be deprived in any of the other dimensions studied separately.22  

Another relevant characteristic is the number of children in the family. The results show that 

children living with two or more siblings are significantly more likely to be deprived in every 

dimension except Leisure and Education, for which there are no significant differences. This may 

be due to more children placing greater constraints on the family budget, and therefore there is 

more competition over family resources.  

Holding everything else constant, children who live with a single or divorced head of household are 

more likely to be deprived in Nutrition, Clothing, Education, and Social Participation. This is not 

surprising, since lone parents are more likely to be income poor and/or time poor (see Burchardt, 

2008). 

Living in the Brcko District or in Republika Srpska decreases the probability of being deprived in the 

Leisure and Social Participation dimensions. Children living in Republika Srpska, however, are two 

times (2.1) more likely to be deprived in housing with respect to their peers living in the Federation 

of BiH. 

                                                                                                                                                                                     
22 Odds ratios are reported in Annex D. 
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Table 7 Logistic regression coefficients for each dimension 

 Nutrition Clothing 
Educational 
Resources 

Leisure 
Social 
Participation 

Information 
Access 

Housing 

Republika Srpska -0.04 -0.10 -0.36 -0.48** -0.90*** -0.18 0.74*** 

Brcko Distrikt -0.66 -0.70 -0.56 -1.09** -1.32** -0.74* 0.02 

        

Rural -0.01 0.13 0.20 0.43** 0.13 0.76*** -0.16 

Youngest child is 
under 5 years old 

0.00 0.05 0.00 0.58*** 0.10 0.24 -0.22 

3 or more children 0.91*** 1.01*** 0.37 0.25 0.54** 0.42* 0.97*** 

Head of Household 
has lower 
education 

0.75*** 0.91*** 0.84*** 0.92*** 0.85*** 1.11*** 0.83*** 

Head of Household 
doesn't work 

0.78*** 0.64*** 0.57** 0.07 0.32 0.19 0.16 

Head of Household 
is female 

-0.50 -0.74** -0.58 -0.33 -0.39 -0.38 -0.39 

Head of Household 
is single 

0.95* 1.01* 1.62** 0.76 1.18** 0.40 -0.10 

Dependency ratio 
higher than median 

-0.04 -0.14 -0.37 -0.11 0.01 0.46** -0.68*** 

Girls ratio higher 
than median 

-0.14 0.21 0.16 0.21 0.06 -0.07 0.22 

Constant -2.39*** -2.58*** -2.19*** -1.70*** -2.07*** -0.82*** -1.80*** 

N 1998 1998 1550 1998 1998 1998 1998 

Significance levels: *0.05 **0.01 ***0.001 - Source: HBS 2011. Base: Children 5 - 15 

Overlap analysis 

To investigate if children deprived in any dimension are also deprived in several others 

simultaneously, Figure 11 reports the percentage of children deprived in each dimension and any 

number of others. The vast majority of children deprived in Information are deprived only in that 

dimension or in one other. In contrast, deprivation in any other dimension is often related to other 

dimensions. For example, while 25.5% of 5-15-year-olds are deprived in Leisure, one-fifth of these 

children (or 5% of all children in this age group) are deprived in three other dimensions as well. 

However, although Information may appear to be a stand-alone dimension, school-age children’s 

lack of access to the internet may be detrimental to their development of digital skills in a 

knowledge-based economy.   
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Figure 11 Overlapping dimensions 

Source: HBS 2011. Base: Children 5 - 15 

The Venn diagram in Figure 12 shows the overlap between three dimensions that have the highest 

headcount: Information (60.3%), Leisure (25.5%) and Housing (17.5%). Remarkably, very few 

children (6.4%) are deprived in all three simultaneously. One in three of children (33.2%) are 

deprived in Information but not in the other two, while nearly as many (30.8%) are not deprived in 

any of these dimensions. This reiterates the previous finding that deprivation in Information is 

often not accompanied by other deprivations, with nearly half of 5-15-year-olds who are deprived 

in Information not experiencing any others. The highest rate of overlap (10.2%) in three 

dimensions at a time is reached with Leisure, Information and Social Participation.  The overlap is 

higher in Social Participation and Information: 60% of children deprived in Social Participation are 

also deprived in Information (or 9.9% of all children), while only 8% of children deprived in Social 

Participation are also deprived in Leisure. If we try to look at the dimensions with a higher 

component of immediate financial affordability, such as Clothing, Nutrition and Educational 

Resources, we see that the overlap between the three does not reach one in twenty children 

(3.9%). Overall, there is somewhat less overlap between the dimensions for 5-15-year-olds than for 

under-fives, which is likely to stem from the lower deprivation rates of this age group. It may also 

be an artefact of using data from different surveys. For instance, we have no information for health 

or protection from violence in the EHBS 2011. 
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Figure 12 Overlapping of Leisure, Information and Housing 

  

Source: HBS 2011. Base: Children 5 – 15 

 

Multiple deprivation 

The distribution of deprivations is skewed to the left, with more children deprived in at most one 

or two dimensions than three or more. One-quarter (26.2%) of children are not deprived in any 

dimension and one-third (33.9%) are deprived in just one. Only one in a hundred are deprived in 

seven dimensions simultaneously. It has to be noted that these results cannot be placed easily in a 

comparative regional context because no other MODA studies have used similar indicators and 

dimensions. For instance, estimates for Bulgaria and Romania from EU-MODA would suggest a 

higher level of multidimensional deprivation among school-age children than in BiH (see 

www.unicef-irc.org/MODA). However, the results cannot be compared because the EU-MODA 

indicators, dimensions and thresholds were developed for cross-national comparisons across the 

EU (see Chzhen and de Neubourg 2014).   
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Source: HBS 2011. Base: Children 5 – 15 

 

Headcount ratios at different cut-offs in Table 8 simply reiterate the above results. Under one-

quarter (22.5%) of 5-15-year-olds are deprived in three or more dimensions. However, the vast 

majority (73.4%) of children experience at least one deprivation, probably in Information.  

Taking into account deprivation intensity, we see that children who experience three or more 

deprivations at a time tend to suffer from 60% of the maximum of seven dimensions. It means that 

they experience, on average, 4.2 deprivations at a time. This suggests that although relatively few 

children are deprived in three or more dimensions, the intensity of deprivation is quite severe 

among those who are.  

Table 8 Deprivation headcount and intensity 

 Headcount (%) 
Average deprivation 
intensity (A) 

Adjusted deprivation 
headcount (M0) 

At least 1 out of 7 dimensions 73.4 31.7 0.23 

At least 2 out of 7 dimensions 39.6 46.5 0.19 

At least 3 out of 7 dimensions 22.5 60.0 0.14 

At least 4 out of 7 dimensions 14.2 69.9 0.10 

At least 5 out of 7 dimensions 7.5 81.2 0.06 

At least 6 out of 7 dimensions 4.1 89.2 0.04 

Source: HBS 2011. Base: Children 5 - 15 

 

As for the previous group, headcount rates at each cut-off were compared to the consumption 

poverty rate for this age group (30.6%). This falls exactly between the headcount rates for two and 

three dimensions (see table 8 above). For illustrative purposes, the cut-off of three or more 

dimensions is used in the logistic regression analysis by household characteristics (Table 9).  

Figure 13  Headcount by number of dimensions 
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All else being equal, children who live with lower educated heads of household are almost three 

times more likely to be deprived in three or more dimensions at the same time, than children 

whose head of household has secondary education or higher. Children with two or more siblings in 

the household are 2.4 times more likely to be deprived than the rest. Those living with a single (not 

married) household head are almost three times more likely to be deprived than the rest. 

Unsurprisingly, children in households where the head does not work are 62% more likely to be 

deprived than their counterparts in households headed by employed persons.  

Living in a rural area increases the probability of being deprived in three or more dimensions: rural 

children are 1.5 times more likely to be deprived than urban children. Having a female head of 

household, on the other hand, lowers the probability of being deprived in three or more 

dimensions: children in female headed households are about half as likely to be deprived as those 

in male headed households, all else being equal. 

The only regional difference is that living in the Brcko District decreases the probability of being 

deprived, everything else being equal. 

To avoid biasing the effects of household level characteristics due to a correlation between 

consumption poverty and multiple deprivation, poverty status was not controlled for in the 

regression. Overlaps between poverty and deprivation are analysed in the next section. 

Table 9  Logistic regression: deprivation in three or more dimensions 

 Coefficient Odds Ratio P-value 

Republika Srpska -0.33 0.72 0.059 

Brcko Distrikt -0.82* 0.44* 0.034 

    

Rural 0.39* 1.48* 0.012 

Youngest child is under 5 years old -0.06 0.94 0.703 

3 or more children 0.88*** 2.41*** 0.000 

Head of household has lower education 1.03*** 2.80*** 0.000 

Head of household doesn't work 0.48** 1.62** 0.001 

Female Head of household  -0.59* 0.55* 0.021 

Head of household is single 1.05** 2.87** 0.009 

Dependency ratio higher than median -0.19 0.82 0.295 

Girls ratio higher than median 0.19 1.22 0.167 

Constant -0.33 0.72 0.059 

N 1998   

Significance levels: *0.05 **0.01 ***0.001 - Source: HBS 2011. Base: Children 5 - 15 

 

To better understand their relevance for deprivation, we can look at the contribution of each of 

these variables to the national deprivation adjusted headcount (M0), using the cut-off of three 

dimensions. Unsurprisingly, the biggest share of the adjusted headcount comes from children living 

with lower educated heads of household. This is due mainly to their higher level of deprivation 
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rather than their prevalence in the population. Only 30% of children aged 5-15 live with lower 

educated household heads. Almost two-fifths (38.4%) of children whose household head has no 

secondary education are deprived in three or more dimensions, compared with only 15.7% of their 

counterparts. 

Although the deprivation rate is higher for children in larger families than for those in households 

with only one or two children, 73.6% of children aged 5 to 15 have only one sibling at most. Due to 

their higher prevalence in the population, the adjusted deprivation headcount (M0) is dominated 

by children from smaller families. 

Figure 14 Contribution to Adjusted Deprivation Headcount by education of the head of 
Household and number of children 

Source: HBS 2011. Base: Children 5 - 15 

Summary 

This section examined deprivation rates for children aged 5 to 15 years old, using data from the 

EHBS 2011. Fourteen indicators were aggregated into seven dimensions: Nutrition, Clothing, 

Educational Resources, Leisure, Social Participation, Information Access and Housing, each of them 

representing a relevant aspect in a child’s life. The main findings for this section are: 

 Children aged 5 to 15 are mainly deprived in Information, Leisure and Housing. Deprivation 

in Information is rooted in lacking an internet connection, while Housing is driven by high 

rates of overcrowding.  

 The education level of the household head has a substantial effect on deprivation. Children 

whose head of household has no secondary education are more likely to be deprived in 

any of the seven dimensions. 

 Almost three out of four children (73.8%) are deprived in at least one dimension. However, 

fewer than one in four (22.8%) are deprived in at least three dimensions at once. 

 Education and activity of the head of household as well as number of children in the family 

are highly correlated with the probability of being deprived in three or more dimensions.  
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6. MONETARY POVERTY AND DEPRIVATION 

This section analyses overlaps between multidimensional child deprivation and monetary poverty. 

It is crucial to understand how poverty and deprivation are interrelated, in order to design effective 

policies and target children experiencing any form of poverty appropriately.  

Using data from the EHBS 2011 for children aged 5-15, we define a household as poor if it falls 

below the absolute poverty line. The poverty line in question is based on aggregate household 

consumption, created according to the methodology of the Agency for Statistics of Bosnia and 

Herzegovina (BHAS) with a threshold of 238 BAM per capita per month. It includes consumption 

expenses for health and adjusts for geographic price variations. 

Nearly one in three children aged 5 to 15 (30.6%) live in consumption-poor households. It is 

worrying that the poverty headcount for children under 19 has increased by more than four 

percentage points between 2007 and 2011 (Bruckauf, 2014). In 2007, 26.2% of children under 19 

were poor, rising to 30.5% by 2011. 

Figure 15 shows the deprivation headcount in each dimension separately for poor and non-poor 

children. Poor children are significantly more deprived in every dimension.23 Deprivation for poor 

children is particularly high in Information and Leisure. However, the relative gap between poor 

and non-poor children is highest in Clothing, where the deprivation rate is four times higher for 

poor children, and in Nutrition, where the deprivation rate is 69% higher for poor than for non-

poor children. 

Figure 15  Deprivation headcount for poor and non-poor 

Source: HBS 2011. Base: Children 5 - 15 

Moreover, poor children tend to suffer from a higher number of deprivations at a time. Figure 16 

illustrates the deprivation rate for each number of deprivations. Poor children are considerably less 

                                                                                                                                                                                     
23 All the differences are significant at the 95% confidence level. 
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likely not to be deprived in any dimension, as well as in only one dimension. The rate of deprivation 

for poor children then becomes constantly higher from two deprivations on. 

Figure 16 Distribution of the number of deprivations for poor and non-poor 

Source: HBS 2011. Base: Children 5 - 15 

 

Furthermore, Figure 17 shows that poor children have a much higher deprivation rate for every 

cut-off point. The curve for poor children is always above that for non-poor children, at every point 

of the graph. 

Figure 17 Deprivation headcount rates at different cut-offs, for poor and non poor 

 

Source: HBS 2011. Base: Children 5 - 15 

 

Table 10 reports the deprivation headcount, together with the intensity of deprivation, and the 

adjusted headcount, for both poor and non poor children. At a cut-off of three dimensions, almost 
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half of poor children are deprived (45.1 %), compared with just over one in ten (12.6%) of children 

who are not poor. The intensity of deprivation for poor children at this cut-off is 64%, meaning that 

they experience, on average, 4.5 deprivations at a time. This results in a higher adjusted headcount 

for poor children (0.29) than for non-poor (0.07). 

Table 10   Deprivation Headcount and Intensity, poor and not poor 

 
Deprivation Headcount 
(H) 

Intensity of Deprivation 
(A) 

Adjusted deprivation 
headcount (M0) 

 Non poor Poor Non poor Poor Non poor Poor 

At least 1 out of 7 
dimensions 

65.6 91.1 25.4 41.8 0.17 0.38 

At least 2 out of 7 
dimensions 

29.0 63.7 39.4 53.6 0.11 0.34 

At least 3 out of 7 
dimensions 

12.6 45.1 53.5 64.0 0.07 0.29 

At least 4 out of 7 
dimensions 

6.2 32.3 64.3 72.4 0.04 0.23 

At least 5 out of 7 
dimensions 

2.1 20.0 78.9 81.8 0.02 0.16 

At least 6 out of 7 
dimensions 

1.1 11.1 85.7 90.1 0.01 0.10 

Source: HBS 2011. Base: Children 5 – 15 

 

To show how poverty and deprivation are correlated one should look at the rate of overlap 

between the two. Since there are multiple cut-offs, here we present two diagrams, for the cut-off 

of two and three dimensions (Figure 18). We can see that children who are deprived also tend to 

be poor. For example, at a cut-off of two dimensions, we observe that one-fifth of children (19.5%) 

are both poor and deprived in two or more dimensions. Another fifth of them are deprived only 

(20.1%), and 11.1% are poor. Finally, almost one half (49.3%) are neither poor nor deprived. 

Figure 18  Overlaps between poverty and deprivation 

 

 

Source: HBS 2011. Base: Children 5 - 15 
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Figure 19 shows the joint distribution of the number of deprivations and the household 

consumption aggregate24 for rural and urban children.25 The vertical line represents the absolute 

poverty line. The rate of change in the number of deprivations given a one BAM increase in 

consumption per capita (i.e. the slope of the line) is fastest at consumption levels below the 

absolute poverty line, illustrating not only that poor children experience more deprivations at a 

time but also that the optimal deprivation cut-off point to analyse overlaps between poverty and 

multidimensional deprivation lies between two and three deprivations. Since deprivations are 

necessarily whole numbers, here we choose a higher cut off of three dimensions. This decision is 

necessarily arbitrary to some extent, and this cut-off has been chosen in order to highlight the 

overlaps with monetary poverty of children who experience a higher number of deprivations at a 

time. 

Remarkably, there is no difference in the number of deprivations by type of area at consumption 

levels below the poverty line (i.e. the two plots nearly coincide). Indeed, there is no statistically 

significant difference in the probability of being deprived in three or more dimensions between 

consumption-poor children in urban areas (41%) and those in rural areas (47%). However, among 

non-poor children, those in rural areas (16%) are significantly more likely to be deprived in at least 

three dimensions than their counterparts in urban areas (8%). This suggests that non-poor children 

in rural areas are more likely to suffer from a lack of access to resources because these are not 

readily available in the local area, rather than resulting from insufficient income. 

Figure 19   Distribution of deprivation and consumption 

Source: HBS 2011. Base: Children 5 - 15 

 

                                                                                                                                                                                     
24 Monthly per-capita expenditures. 
25 The maximum number of deprivations on the vertical axis is five rather than seven because the number of deprivations has been 
“smoothed” using a local weighted regression of the number of deprivations (an ordinal 0-7 variable) on the consumption aggregate (a 
continuous variable).  
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Table 11 reports the results of a logistic regression for the probability of being, respectively: poor 

and deprived, poor only, not poor but deprived, as opposed to being neither poor nor deprived, for 

a cut-off of three dimensions. The covariates are the background variables we used in the previous 

section. 

Household characteristics explain a greater amount of variation in the probability of being both 

poor and deprived than of being poor only or deprived only. Children are significantly more likely 

to be both poor and deprived if the head of their household has no secondary or higher education, 

is single or divorced and does not work, everything else being equal. Living in a larger family (with 

two or more siblings) increases the likelihood of being both poor and deprived. Confirming the 

finding in Figure 19, there are no significant differences by type of area (rural/urban), all else being 

equal.  

Educational level of the household head is the only predictor that remains statistically significant in 

the model of being poor but not deprived, while the number of children in the household is the 

only significant predictor in the model of being deprived but not poor. 

Table 11 Logistic regression at the cut off of 3 -7 dimensions 

 
Poor and 
Deprived 

Poor Only 
Not Poor But 
Deprived 

Republika Srpska -0.246 0.172 -0.311 

Brcko Distrikt -1.066 -0.329 -0.211 

    

Rural 0.323 0.274 0.367 

Youngest child is under 5 years old 0.245 0.237 -0.506 

3 or more children 0.684** -0.071 0.789*** 

Head of Household has lower education 1.311*** 0.445** 0.192 

Head of Household doesn't work 0.489** 0.203 0.277 

Female Head of Household  -0.434 -0.122 -0.623 

Head of Household is single 1.304* -0.887 0.075 

Dependency ratio higher than median -0.114 -0.072 -0.237 

Girls ratio higher than median 0.047 0.095 0.317 

Constant -2.876*** -2.027*** -2.689*** 

N 1998 1998 1998 

Significance levels: *0.05 **0.01 ***0.001 - Source: HBS 2011. Base: Children 5 - 15 

 

Figure 20 illustrates how the density of the consumption distribution varies between deprived and 

not deprived children, for both rural and urban areas. In both cases, the peak of the distribution for 

deprived children lies at the left of the poverty line, and deprived children systematically have 

lower consumption levels. 
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Figure 20  Consumption density for deprived and non-deprived children 

Source: HBS 2011. Base: Children 5 – 15 

 

Finally, we simulate the potential effects of increasing household consumption on the probability 

of a child aged 5-15 being deprived in three or more dimensions or in a particular dimension. To do 

so we include household consumption per capita (i.e. the same variable that was used to estimate 

the child poverty rate) into a logistic regression model of deprivation.26 Table 12 shows the 

estimated “marginal” effects of an increase of 100 BAM per month per capita27 on the probability 

of being deprived. Since in logistic regression models the effect of a unit increase in the predictor 

variable depends on its starting value, we illustrate this for three different consumption levels: 

average consumption (for children aged 5-15 separately by type of area), the absolute poverty line, 

and half the absolute poverty line. 

For example, the predicted probability of being deprived in three or more dimensions for a child 

living in a rural household at the mean of the consumption distribution would fall by 10 points 

from 21.9% to 11.4%. The simulated effect would be even higher at the poverty line or half the 

poverty line. However, these results need to be interpreted with caution. These are not the effects 

of increasing a particular household’s consumption by 100 BAM per capita, but rather differences 

in child deprivation across children with different levels of per capita household consumption. 

 

 

 

 

 

 

                                                                                                                                                                                     
26 This exploits differences in deprivation across households with different consumption levels. Based on data from just one round of the 
survey, this simulation does not offer evidence on the effects of changing consumption for particular households. 
27 100 BAM per capita per month are equivalent to about 500 BAM per month for the average sized household.  
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Table 12  Marginal effects of 100 BAM per month per capita (percentage points) 

 
At least 3 
dimensions 

Nutrition  Clothing  Education  

 Rural Urban Rural Urban Rural Urban Rural Urban 

At mean -10.52 -5.34 -4.80 -4.50 -8.20 -3.30 -4.00 -2.70 

At poverty line -13.92 -13.80 -6.10 -10.30 -15.50 -17.20 -5.60 -5.70 

50% of poverty 
line 

-15.57 -17.86 -7.70 -13.90 -22.60 -26.50 -7.80 -8.40 

 Leisure  
Social 
Participation 

 Information Housing  

 Rural Urban Rural Urban Rural Urban Rural Urban 

At mean -7.80 -4.40 -5.40 -2.70 -7.20 -6.80 -6.00 -4.60 

At poverty line -8.90 -6.40 -7.00 -3.90 -6.10 -6.70 -8.10 -7.80 

50% of poverty 
line 

-9.70 -7.60 -8.80 -4.70 -4.70 -6.20 -10.30 -9.70 

All effects are significant at the 0.001 level. Source: HBS 2011. Base: Children 5 – 15 

The effects of increasing per capita monthly consumption by 100 BAM tend to be relatively 

modest, albeit statistically significant, for dimensional deprivations, suggesting that deprivation 

may be related to infrastructural problems. For example, the probability of being deprived in 

Information, at the mean of the distribution, is 58.3% in rural households and 40.2% in urban ones. 

Raising consumption by 100 BAM per month would reduce this probability to 51.1% and 34.4% 

respectively. More importantly, increasing consumption for poor children (at half the poverty line) 

would reduce the probability of being deprived by even less.  

Of all dimensions, Clothing is the one most sensitive to monetary resources, in both urban and 

rural areas, especially for poor children. This is not surprising, since there is always likely to be a 

functioning market for children’s clothes and shoes. Nutrition deprivation is also highly amenable 

to increases in monetary resources, especially for poor urban children. Thus, although increasing 

households’ consumption capacity would not automatically eradicate multidimensional child 

deprivation, it is likely that children would have better access to appropriate nutrition and clothing. 

Eradicating other deprivations would require more than extra household spending power but also 

better availability and accessibility of local facilities. 

Summary 

 Almost a third (30.6%) of children aged 5 to 15 are poor in Bosnia and Herzegovina. 

 Poor children are more likely to be deprived in any of the dimensions studied and in any 
number of dimensions simultaneously. They are also more likely to experience a higher 
intensity of multidimensional deprivation. 

 Living in a larger family (with three or more children), having a household head who has only 
lower education and who does not work, are all positively correlated with the probability 
of being both poor and deprived in three or more dimensions. 
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7. DISCUSSION 

The results of this study show that the majority of children in BiH are deprived in at least one 

dimension. Deprivation is more intense for younger children (age 0 to 4), with one third deprived in 

four to six dimensions at a time. To tackle deprivation effectively for this age group, policy should 

focus in particular on Child Development, Nutrition and Violent Discipline, given their high 

prevalence rates and a high degree of overlap. Since parental behaviour affects deprivation in 

these dimensions, policies aiming at educating and informing parents about appropriate practices 

for feeding and interacting with young children may be needed and could effectively improve child 

well-being in a range of dimensions. Furthermore, to enable more children aged three and four to 

take part in ECEC programmes (which drives deprivation in Child Development in this age group), 

ECEC facilities need to be more easily accessible and affordable. There is also a high rate of overlap 

between Nutrition, Child Development and Information, suggesting that children suffering from 

inadequate nutrition also tend to lack sufficient stimulation, while their parents lack access to 

information.  

The older age group (5-15-year-olds) is mainly deprived in Information, Leisure and Housing. In 

particular, deprivation in Information coincides with the lack of access to the internet. This seems 

to point more towards an infrastructural problem, therefore a policy aimed at addressing 

deprivation for this age group should focus on this factor. This can be done both from a service 

supply side, enhancing physical access to the internet, and from a demand side, finding ways to 

lower fees and loosening budget constraints households are likely to face. However, although 

access to digital information is important in and of itself, this would not necessarily also alleviate 

other deprivations simultaneously because nearly one half of children deprived in Information are 

not deprived in any of the other six dimensions.  

Deprivation in Leisure is driven by children not participating in a regular leisure activity. This is 

likely to be due to both unaffordability and inaccessibility of after-school facilities in the area. In 

general, a policy aimed at reducing deprivation for children aged 5 to 15 should focus both on ways 

to increase households’ disposable incomes and on making services more easily available and 

accessible.  

Since almost two-thirds of children in both age groups live in rural households, it is especially 

important to examine the implication of the difference in deprivation between rural and urban 

areas. For younger children, living in rural areas also increases the probability of being deprived in 

Child Development and in Housing. For older children, living in rural areas increases the probability 

of being deprived in Leisure. Again, all these effects can be due to a difficulty of access to services 

in rural areas. In particular, in rural areas younger children are significantly more likely to be 

deprived in sanitation, which calls for an infrastructural intervention. 

Using data from the EHBS 2011 for children aged 5-15, this study finds that monetary poverty plays 

an important role in deprivation. Poor children are more likely to be deprived in every dimension 

analysed separately and in a greater number of dimensions at once. Therefore, addressing 

monetary poverty would partly alleviate deprivation. Nevertheless, the degree of overlap between 

poverty and multidimensional deprivation is moderate, suggesting that child deprivation cannot be 

eradicated solely by increasing households’ consumption capacity. Moreover, some dimensions are 

more amenable to changes in household spending than others. While higher consumption is 
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associated with substantially lower levels of deprivation in nutrition and clothing, other dimensions 

(especially Information and Housing) are less sensitive to changes in household expenditures.  

Finally, the study finds no significant differences in multidimensional deprivation rates between 

consumption-poor children aged 5-15 in rural and urban areas. In contrast, non-poor children in 

rural areas are substantially more likely to be deprived in three or more dimensions at once than 

their counterparts in urban areas. This indicates that rural children suffer from a lack of access to 

services and infrastructure important to their well-being even if they come from better off 

households. Meanwhile, deprivation among urban children may be more susceptible to targeted 

monetary interventions. Overall, these results call for a multifaceted policy approach targeting 

both the demand and supply of children’s goods and services.  

8. CONCLUSIONS 

This study analyses the deprivation of children aged 0-4 and 5-15 in Bosnia-Herzegovina. Different 

sources of data were used for the two age groups: MICS4 for children 0 to 4 and the HBS 2011 for 

children aged 5 to 15 years old. Both surveys are representative at a national level. Deprivation has 

been analysed according to the MODA methodology. For the first age group, six dimensions were 

analysed: Nutrition, Health, Child Development, Violent Discipline, Information Access and 

Housing. For the second age group, the dimensions considered are seven: Nutrition, Clothing, 

Educational Resources, Leisure, Social Participation, Information Access and Housing.  

This study finds that the majority of children in both age groups are deprived in one or more 

dimensions. Almost all children aged 0 to 4 (98.1%) are deprived in at least one dimension. A third 

(33.2%) are deprived in four or more dimensions at a time. Almost three out of four children 

(73.8%) aged 5 to 15 are deprived in at least one dimension, and about one in four (22.8%) are 

deprived in three or more dimensions. Children aged 0-4 are deprived mainly in Nutrition, Child 

Development and Information, while children aged 5 to 15 are mainly deprived in Information, 

Leisure and Housing. Deprivation in Information is particularly high for both age groups, which 

seems to point towards an infrastructural problem. There is a rural/urban divide, since children 

living in rural areas are more likely to be deprived in Information (both age groups), Housing and 

Child Development (children 0-4), and Leisure (children 5-15). The education of the mother and/or 

the head of household also plays a key role in deprivation, where children with lower educated 

mothers/heads of household are more likely to be deprived.  

Monetary poverty has been analysed for children aged 5 to 15. The results show that poor children 

are more likely to be deprived in every dimension, and that the activity and education of the head 

of household increase the probability of being both poor and deprived. However, the degree of 

overlap between deprivation and poverty is moderate. Therefore, policies aimed at reducing 

poverty and deprivation need to address both household spending and the availability of 

services/infrastructure in local areas.   
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Annex A: List of Indicators and Dimensions 

Dimension Indicator Indicator definition and threshold Age group 

Nutrition Infant and 

young child 

feeding 

Child under the age of 6 months not exclusively breast-fed; child aged 6-8 

months (who is currently breastfed) receiving solid or semi-solid food less than 

twice a day; child aged 9-23 months (who is currently breast-fed) receiving solid 

or semi-solid food less than 3 times a day. Non-breast-fed children aged 6-23 

months receiving solid, semi-solid or soft foods and milk feeds under 4 times a 

day. A child aged 24-59 months receiving fewer than 5 meals a day.  

0-4 

Overweight The child’s weight for height is above two standard deviations from the median 

(WHO). 

0-4 

Fruit and 

vegetables 

Children under 16 do not have fresh fruit and vegetables at least once a day. 5-15 

Three meals 

a day 

Children under 16 do not have at least three meals a day. 5-15 

Health MMR 

vaccination 

Did not receive an MMR vaccination by the age of 18 months.              

(Not deprived if currently under 18 months). 

0-4 

Polio 

vaccination 

Did not receive three doses of polio vaccine by the age of 12 months.  

(Not deprived if currently under 12 months). 

0-4 

Clothing Some new 

clothes 

Children under 16 do not have at least some new (not second hand) clothes. 5-15 

Two pairs of 

shoes 

Children under 16 do not have at least two pairs of properly fitting shoes. 5-15 

Child 

development 

Children’s 

books 

No children’s books in the household. For children aged 0-35 months. 0-4 

Children’s toys No toys from shops in the household. For children aged 0-35 months. 0-4 

Father’s 

engagement 

Father (or mother if no father in the household) not engaged in any activity28 

with the child. For children aged 36-59 months. 

0-4 

ECEC Does not attend an early childhood education and care facility. For children aged 

36-59 months. 

0-4 

Child 

discipline 

Physical 

discipline 

Child is living in a household where a child between 2 and 14 years reports 

having experienced any type of physical discipline29 by parents. 

0-4 

Psychological 

discipline 

Child is living in a household where a child between 2 and 14 years reports 

having experienced any type of psychological30 discipline by parents. 

0-4 

Educational 

resources 

School trips  School-age children do not participate in school trips or activities that cost 

money. 

5-15 

Homework School-age children do not have a suitable place to study or do homework. 5-15 

Leisure Books Children under 16 do not have books at home suitable for their age.  5-15 

Leisure 

activities 

Children under 16 do not participate in regular leisure activities.  5-15 

Social  

Participation 

Celebrations Children under 16 do not have celebrations on special occasions. 5-15 

Friends Children under 16 do not invite friends round to play from time to time. 5-15 

Information Computer No computer in the household. 0-15 

Internet No internet in the household.  

Housing Overcrowding The number of rooms per person is below 60% of the national median (calculated 

using the EHBS 2011). 31 

0-15 

Sanitation Toilet type other than flush to piped system or flush to septic tank.  

                                                                                                                                                                                     
28 Reading books or looking at picture books, telling stories, singing songs, taking children outside the home or yard, playing with children and 
spending time with children naming, counting or drawing objects. 
29 Shaking, slapping or hitting the child with a bare hand or an object.  
30 Screaming at the child or calling them names.  
31 In order to have harmonized measures of overcrowding, both the numbers of rooms and the household size were adjusted. For HBS, when 
present, the kitchen has been subtracted from the total number of rooms, since MICS report only ‘rooms for sleeping’. The household sized has 
been adjusted counting children under 5 as 0.5, and finally the HBS median was used for both groups. 



 

 

 

47 

Annex B: Methods for Measuring Deprivation 

The deprivation headcount ratio for each indicator and dimension is the number of children 

deprived in each specific indicator and dimension as a share of the child reference population to 

whom each specific indicator and dimension refers. The calculation of the deprivation headcount 

ratio uses the formula below: 

hj,r =
qj,r

nr
 

qj,r = ∑ yj

n𝑟

i=1

 

Where: 

hj,r - headcount ratio of children deprived in dimension j of the reference population r;  

qj - number of deprived children in dimension j of the reference population r;  

nr  - total number of children in the reference population r;  

yj  - deprivation status of child i in dimension j, with yj = 1  if xj < Zj (deprivation) and yj =0  if xj ≥ Zj (no 

deprivation);  

xj  - value of dimension j for child i;  

Zj  - threshold of the dimension j.  

The same equation can be used to calculate headcounts for indicators. 

The total amount of deprivations per child uses the following equation:  

𝐷𝑖  =   ∑ 𝑦𝑗

𝑑

𝑗=1

 

Where: 

Di – total number of dimensions each child i is deprived in; with yj = 1 if child i is deprived in the 

dimension j; yj = 0 if child i is not deprived in dimension j. 

The multidimensional deprivation headcount measures the number of children deprived depending 

on the dimensions selected for each age group and the chosen cut-off point, to identify the 

deprived. This means that child i is considered deprived if the number of dimensions in which the 

child is deprived (Di) is equal to or larger than the cut-off point, K. This can be defined as follows:  

yK  =  1 if Di  ≥K, 

yK  =  0 if Di  < K 

To calculate the multidimensional child deprivation headcount, the following equation can be 

applied: 

𝐻 =
𝑞𝐾

𝑛𝑎
 

 

𝑞𝐾 = ∑ 𝑦𝐾

𝑛

𝑖=1

 

Where: 

H  - multidimensional child deprivation headcount ratio according to cut-off point K in the age group 

a; 
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qK - number of children affected by at least K deprivations in the age group a;  

na - total number of children in the age group a;  

yK - deprivation status of a child i depending on the cut-off point K;  

Di - number of deprivations each child i experiences;  

K - cut-off point. 

The average intensity of multidimensional deprivation A measures the breadth of child deprivation 

among the multidimensionally deprived children. It is the sum of all existing deprivations among 

children identified as deprived, as a share of the sum of all possible deprivations among those 

deprived in at least K dimensions.  

The average intensity of deprivation uses the following equation: 

𝐴 =
∑ 𝑐𝐾

𝑞𝐾 
1

𝑞𝐾 × 𝑑
 

Where: 

A  - average intensity of multidimensional deprivation according to the cut-off point K for the age 

group a;  

𝑞𝐾 - number of children affected by at least K deprivations in the age group a;  

d - total number of dimensions considered per child within the relevant age group a;  

cK - number of deprivations each multidimensionally deprived child i experiences, with cK = Di*yK .   

M0 consists of both the multidimensional child deprivation headcount ratio and the average 

intensity of deprivations of the deprived. The multidimensional child deprivation headcount ratio 

uses the following formula:  

 
 

𝑀0  = 𝐻 ∗ 𝐴 =
∑ 𝑐𝐾

𝑞𝐾 
1

𝑛𝑎 ∗ 𝑑
 

Where:  

M0 - adjusted multidimensional child deprivation headcount ratio among children affected by at 

least K deprivations in age group a;  

cK - number of deprivations each multidimensionally deprived child i experiences, with cK = Di * yK. 
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Annex C: Distribution of Deprivation by Dimensions and Background Characteristics. 

Children 0-4       

 Nutrition Health 
Child 
Development 

Violent 
Discipline 

Information 
Access 

Housing 

Boy 72.5 25.3 67.8 50.3 55.1 29.9 

Girl 71.2 24.1 63.6 47.2 51.8 27.6 

Child is over 3 years old 93.9* 30.2* 89.2* 56.1* 51.6 26.7 

Child is under 3 years old 56.3* 20.8* 49.2* 43.5* 54.7 30.1 

Urban 75.0 27.4 54.4* 44.5 29.5* 21.4* 

Rural 70.3 23.4 70.9* 50.7 64.5* 32.1* 

Male head of household 72.5 24.5 65.1 49.8 53.4 30.1* 

Female head of household 65.1 26.5 71.6 37.8 52.8 14.5* 

Mother has higher education 70.2 23.2 61.3* 45.1* 46* 27.4 

Mother has lower education 76.9 29.1 79.5* 59.9* 76.5* 32.8 

Higher educated head 73.8 25.8 60.1* 47 43.8* 28.4 

Lower educated head 67.6 22.2 77.4* 52.3 73.6* 29.2 

Youngest child is >3 years old 92.8* 28.7 90.4* 57.9* 51.9 24.5* 

Youngest child is < 3 years old 62.4* 22.9 54.6* 44.6* 54.1 30.6* 

One or two children 72.2 24.4 65.2 45.9* 52.9 28.2 

3 or more children 70.6 25.4 67.4 57.5* 54.8 30.4 

Dependency ratio lower than 
median 

71.1 26.6 65.5 40.6* 50.2 28.6 

Dependency ratio higher than 
median 

72.6 22.8 65.9 56.6* 56.5 28.8 

Federacija BiH 71.9 22.8* 68.7* 52.5* 54.2 25.9* 

Republika Srpska 72.3 29.4* 57.7* 39.5* 50.7 36.5* 

Brcko Distrikt 56.2 29.3* 64.7* 31.6* 65.6 21.1* 

*Significant at the 95% level 
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Children 5-15        

 Nutrition Clothing Education Leisure 
Social 
participation 

Information 
Access 

Housing 

Urban 13.8 12.1* 8.9* 18.3* 13.7* 46.0* 16.1 

Rural 17.2 17.9* 12.4* 30.1* 18.3* 69.3* 18.5 

Youngest child is > 5 years 
old 

15 14.4* 13.8* 22.8* 15.6* 58.2* 17.3* 

Youngest child is < 5 years 
old 

19.7 20.8* 0* 36.7* 20.3* 68.5* 18.6* 

One or two children 12.2* 11.2* 11.1 22.7* 14.0* 56.3* 13.5* 

3 or more children 26.4* 28.0* 11.0 33.6* 23.6* 71.3* 28.9* 

Higher educated head of 
household 

11.5* 10.8* 8.2* 19.9* 12.7* 51.9* 13.0* 

Lower educated head of 
household 

26.3* 27.0* 17.7* 38.7* 25.5* 79.7* 28.0* 

Household head works 11.8* 12.3* 8.9* 23.9* 14.6* 57.1* 15.7* 

Household head not 
working 

25.0* 23.2* 15.9* 29.2* 20.9* 67.3* 21.6* 

Head of household is male 15.9 16.0 11.0 25.7 16.5 60.6 17.8 

Head of household is 
female 

16.0 12.7 11.5 23.8 16.8 56.8 15.2 

Head of household is 
married/cohabitating 

15.8 15.5 10.7* 25.4 16.3* 60.3 17.6 

Head of household is 
single/divorced 

25.2 23.8 29.6* 33.2 31.0* 57.2 13.5 

Dependency ratio lower 
than median 

13.5 13.8 16.4* 24.3 14.8 48.6* 23.0* 

Dependency ratio higher 
than median 

16.2 15.9 10.4* 25.7 16.7 61.7* 16.9* 

Girls ratio lower than 
median 

16.2 14.2 10.6 23.4* 15.7 60.3 16.2 

Girls ratio higher than 
median 

15.5 18.1 11.8 29.0* 17.8 60.3 19.7 

Federacija BiH 15.2 15.2 11.6 27.6* 19.3* 60.5 13.5* 

Republika Srpska 17.8 17.1 9.9 21.7* 10.8* 60.5 26.7* 

Brcko Distrikt 10.8 10.8 8.3 15.0* 8.0* 50.7 15.9* 

*Significant at the 95% level 

 

  



 

 

 

51 

Annex D: Logistic Regressions Reporting both Coefficients and Odds Ratios 

Children 0-4 

 Nutrition Health 
Child 
Development 

Violent 
Discipline 

Information 
Access 

Housing 

Republika Srpska -0.05 0.35* -0.60*** -0.58** 0.05 0.59** 

Odds Ratio 0.95 1.42* 0.55*** 0.56** 1.05 1.81** 

Brcko Distrikt -0.68* 0.36 0.14 -0.87* 0.89* -0.17 

Odds Ratio 0.50* 1.44 1.15 0.42* 2.44* 0.84 

       

Girl -0.09 -0.08 -0.20 -0.15 -0.12 -0.11 

Odds Ratio 0.91 0.92 0.82 0.86 0.89 0.90 

Child is under 3 years old -2.48*** -0.48*** -2.40*** -0.54*** 0.12 0.19 

Odds Ratio 0.08*** 0.62*** 0.09*** 0.58*** 1.13 1.21 

Rural -0.26 -0.22 0.70*** 0.05 1.23*** 0.51** 

Odds Ratio 0.77 0.81 2.02*** 1.05 3.43*** 1.66** 

Head of HH is female -0.28 0.16 0.12 -0.48 -0.34 -0.93** 

Odds Ratio 0.76 1.18 1.13 0.62 0.71 0.40** 

Mother has primary/no education 0.54* 0.51** 0.58* 0.41* 0.89 0.23 

Odds Ratio 1.71* 1.66** 1.78* 1.50* 2.42 1.26 

Lower educated head -0.33 -0.37 0.76*** 0.23 1.07 0.00 

Odds Ratio 0.72 0.69 2.14*** 1.26 2.91 1.00 

3 or more children -0.05 0.15 -0.04 0.23 -0.47** 0.02 

Odds Ratio 0.96 1.16 0.96 1.26 0.62** 1.02 

Dependency ratio higher than median -0.02 -0.31* 0.11 0.61*** 0.47** -0.07 

Odds Ratio 0.98 0.73* 1.11 1.85*** 1.61** 0.93 

Constant 3.03*** -0.68*** 1.69*** -0.03 -1.36 -1.46*** 

Significance levels * 0.05 **0.01 ***0.001 – Source: MICS 2011. Base: children 0-4 
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Children 5-15 

  Nutrition Clothing 
Educational 
Resources 

Leisure 
Social 
Participation 

Information 
Access 

Housing 

Republika Srpska -0.04 -0.10 -0.36 -0.48** -0.90*** -0.18 0.74*** 

Odds Ratio 0.96 0.91 0.70 0.62** 0.41*** 0.83 2.10*** 

Brcko Distrikt -0.66 -0.70 -0.56 -1.09** -1.32** -0.74* 0.02 

Odds Ratio 0.52 0.50 0.57 0.34** 0.27** 0.48* 1.02 

         

Rural  -0.01 0.13 0.20 0.43** 0.13 0.76*** -0.16 

Odds Ratio 0.99 1.14 1.23 1.53** 1.14 2.15*** 0.86 

Youngest child is under 5 years old 0.00 0.05 0.00 0.58*** 0.10 0.24 -0.22 

Odds Ratio 1.00 1.05 1.00 1.79*** 1.11 1.27 0.80 

3 or more children 0.91*** 1.01*** 0.37 0.25 0.54** 0.42* 0.97*** 

Odds Ratio 2.49*** 2.73*** 1.45 1.29 1.72** 1.52* 2.63*** 

Head of household has lower 
education 

0.75*** 0.91*** 0.84*** 0.92*** 0.85*** 1.11*** 0.83*** 

Odds Ratio 2.12*** 2.48*** 2.32*** 2.50*** 2.33*** 3.05*** 2.30*** 

Head of household doesn't work 0.78*** 0.64*** 0.57** 0.07 0.32 0.19 0.16 

Odds Ratio 2.19*** 1.90*** 1.77** 1.08 1.37 1.21 1.17 

Head of household is female -0.50 -0.74** -0.58 -0.33 -0.39 -0.38 -0.39 

Odds Ratio 0.61 0.48** 0.56 0.72 0.68 0.69 0.68 

Head of household is single 0.95** 1.01* 1.62** 0.76 1.18** 0.40 -0.10 

Odds Ratio 2.58** 2.74* 5.08** 2.15 3.24** 1.49 0.90 

Dependency ratio higher than median -0.04 -0.14 -0.37 -0.11 0.01 0.46** -0.68*** 

Odds Ratio 0.96 0.87 0.69 0.89 1.01 1.59** 0.51*** 

Girls ratio higher than median -0.14 0.21 0.16 0.21 0.06 -0.07 0.22 

Odds Ratio 0.87 1.23 1.17 1.24 1.06 0.93 1.24 

Constant  -2.39*** -2.58*** -2.19*** -1.70*** -2.07*** -0.82*** -1.80*** 

Significance levels: *0.05 **0.01 ***0.001 – Source: HBS 2011. Base: children 5-15 
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Annex E: Proportion of Missing Values on Indicators  

Children 0-4 Percentage Missing  
Logistic regression coefficients for 

being excluded from the study 

   Coefficient Std. Err. P>t 

Indicators       

Overweight 9.51  Republika Srpska 0.41* 0.20 0.04 

Feeding 2.82  Brcko distrikt 1.03 0.66 0.12 

Measles 1.95      

Polio 0.05  Girl -0.11 0.16 0.47 

Toys  0.18  Child is under 3 years old 0.49* 0.22 0.03 

Books 0.06  Rural -0.47* 0.20 0.02 

ECEC 0.26  Head of HH is female 0.16 0.29 0.60 

Engagement 0.48  
Mother has primary/no 
education 

-0.01 0.23 0.97 

Physical 1.19  Lower educated head -0.10 0.18 0.59 

Psychological 0.21  Youngest child is < 3yo -0.16 0.25 0.51 

Computer 0.00  3 or more children 0.23 0.20 0.26 

Internet 0.00  
Dependency ratio higher 
than median 

-0.09 0.18 0.61 

Toilet 0.30  Constant -1.69 0.26 0.00 

Overcrowding 0.00      

Children excluded 
from the study 

15.42      

       

Children 5-15 Percentage Missing  
Logistic regression coefficients for 

being excluded from the study 

Indicators     Coefficient Std. Err. P>t 

Fruit 3.47      

Meals 3.44  Republika Srpska -0.07 0.25 0.78 

Clothes 3.26  Brcko distrikt -0.47 0.57 0.41 

Shoes 3.22      

School trips 3.25  Rural 0.32 0.25 0.19 

Homework 3.28  
Youngest child is under 5 
years old 

-0.48 0.48 0.32 

Books 3.22  3 or more children -1.06 0.62 0.09 

Leisure 3.41  
Head of HH has lower 
education 

-0.68* 0.29 0.02 

Celebration 3.22  Head of HH doesn't work -0.27 0.26 0.30 

Friends 3.22  Head of HH is female 0.85** 0.33 0.01 

Computer 0.00  Head of HH is single 0.57 0.59 0.34 

Internet 0.00  
Dependency ratio higher 
than median 

-2.06*** 0.23 0.00 

Overcrowding 0.00  
Girls ratio higher than 
median 

0.36 0.22 0.11 

Toilet 0.09  Constant -1.72 0.30 0.00 

Children excluded 
from the study 

4.09      

 

 


