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ABSTRACT 

 

This study sought to investigate the trends in major causes of mortality among children 

aged 5-14 living in the urban informal settlements of Korogocho and Viwandani. Although the 

risk of dying for this age group is one-fifth of the risk for children under five, a significant number 

still die annually. In 2016, for instance, one million children were reported to have died.  

The cause of death data among children aged 5-14 was derived from verbal autopsy 

interviews conducted in the Nairobi Urban Health and Demographic Surveillance System from 

January 01, 2003 to 31 December 31, 2016. The causes were categorized into 20 main items and 

further summarized into 4 sources, that is, from communicable diseases, non-communicable 

diseases, external causes, and unspecified causes and annual cause-specific mortality causes also 

calculated by age and sex    . 

Results indicated that the three major causes were injuries (19%), respiratory tract 

infections (10%) and HIV/AIDS (10%). Communicable diseases contributed the largest proportion 

of mortality (48%), followed by external causes (20%) and non-communicable diseases (13%). 

The major causes of death among male children aged 5-14 were injuries, tuberculosis and 

HIV/AIDS at 20%, 10% and 9% respectively while among female children, the causes were 

meningitis (12%), respiratory tract infections (12%), HIV/AIDS (11%) and other non-

communicable (11%). 

This study is important in informing targeted public health interventions for this age group. 

For instance, focusing on male deaths caused by injuries and especially by road traffic accidents. 

On the other hand the study underscores the need for integrated interventions for closely related 

diseases such as HIV and tuberculosis or RTIs and meningitis which are key caused of death for  

children aged 5-14.   
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1 CHAPTER ONE: INTRODUCTION 

 

1.1 Study Background 

Findings from the burden of disease studies indicate that although communicable diseases are still 

the leading cause of mortality globally, a gradual epidemiologic transition is underway designated 

by the rise in non-communicable diseases (Lopez & Mathers, 2006; R. Lozano et al., 2012; Colin 

D Mathers & Loncar, 2006; Osano, Were, & Mathews, 2017).  The epidemiologic transition 

postulates that all societies advance through three stages characterized by variations in mortality, 

disease patterns and survival (A. R. Omran, 1971; Abdel R Omran, 2005). At the “age of pestilence 

and famine" stage, mortality is high and fluctuating which impedes sustained population growth 

and results in low life expectancy of between 20-40 years. This phase is also marked by an increase 

in infectious diseases. The second stage is the "age of receding pandemics" and is characterized 

by mortality decline, sustained population growth and increasing life expectancy. The last stage is 

the "age of degenerative and man-made diseases" characterized by an increase in mortality 

associated with degenerative diseases, cardiovascular diseases, cancer, violence, and accidents. 

 

This transition can be observed in the systematic analysis for the global burden of disease by R. 

Lozano et al. (2012) which showed that of all the 52.8 million deaths globally in 2010, about 25% 

were cumulatively attributed to communicable, maternal, neonatal, and nutritional causes. This 

was a major improvement from 34% observed in 1990. During the same period, non-

communicable diseases were shown to be on the rise, accounting for nearly two-thirds of all deaths 

worldwide. On the other hand, injury-related deaths contributed to about 10% of the deaths, an 

increase from about 9% in 1990. This transition has been attributed to various reasons including 

rapid urbanization, medical advancements in the prevention and treatment of communicable 
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diseases, nutritional factors, behavioral and biological factors (Marquez & Farrington, 2012). For 

example, advancements in managing HIV/AIDS have been linked with increased non-

communicable illnesses such as cardiovascular disease due to increase life expectancy for persons 

living with HIV (Tseng et al., 2012). 

 

Although developed nations have experienced the epidemiological transition, there exist 

significant variations in causes of mortality at regional, sex and age levels. In developing countries, 

for instance, communicable diseases are still the primary cause of deaths, compared to developed 

countries (Rafael Lozano et al., 2012; Colin D Mathers & Loncar, 2006; G. C. Patton et al., 2009). 

Some of the common communicable diseases, especially among children include malaria, 

pneumonia, diarrhea, HIV/AIDS and tuberculosis (Burton et al., 2011; MacIntyre & de Villiers, 

2010; Sanders, Fuhrer, Johnson, & Riddle, 2008). 

 

1.1.1 Causes of Death – A case of Urban Informal Settlements 

  

This section will focus on results from a study by Mberu, Wamukoya, Oti, and Kyobutungi (2015) 

that utilized verbal autopsy data from two urban informal settlements to estimate the trends in 

causes of death among adults aged 15 year and above. The study found that the three main causes 

of mortality were tuberculosis, injuries, and HIV/AIDS. When desegregated by sex, injuries were 

the main cause of mortality for men at 30%, then tuberculosis at 25% and HIV/AIDS at 12%. On 

the other hand, the leading causes of death for females were tuberculosis (29%), HIV/AIDS (25%), 

other causes (13%) and cardiovascular diseases (11%). The study also uncovered an interesting 

trend in the main causes of death where HIV/AIDS was the leading cause of death in 2003 and 

later surpassed by tuberculosis in 2012. Deaths as a result of injuries were also on the rise, with a 
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90% increase observed within the 10 years. In 2011, overall deaths attributed to injuries were at 

their highest, accounting for about 37%. During this period, cardiovascular diseases also emerged 

as key contributors to mortality. 

 

When examined by age, injury-related deaths accounted for about 69% of deaths among men aged 

15-19 and persisted as a major cause at ages 30–34. This however changed at age 35 and above 

where tuberculosis overtook injuries as a primary cause. Although deaths related to injury 

accounted for about 25% of the deaths for women age 15-19, tuberculosis and HIV/AIDS remained 

major contributors of death for all age groups. However, disparities were also seen within the 

causes of death themselves. For example, while HIV/AIDS related deaths are consistently higher 

for women compared to men, from ages 50 and above, the deaths among men become higher. 

 

In addition, deaths related to communicable diseases also reduced by 13 percentage points from 

66% between 2003 and 2012.  However, deaths due to non-communicable causes and injuries 

increased by about 15 percentage points and 11 percentage points respectively. 

 

Generally, the main types of injury-related deaths were assaults at 54%, road traffic accidents at 

20%, and exposure to smoke/fire/flame at 14%. Furthermore, death from intentional self-harm 

among women accounting for 10% (half that of men) of injury-related deaths also stood out.  

1.2 Statement of the Problem  

Out of the estimated 6.3 million deaths among children and young adolescents in 2017, about one 

million of them occurred in children aged 5-14 years (IGME, 2018). Evidence also indicates that 

the majority (98%) of the deaths within this age group occur in low and middle-income countries 
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with 55% of them occurring in sub-Saharan Africa (IGME, 2018; Masquelier et al., 2018). In 

addition, the likelihood of children aged 5 years to die between ages five and fifteen is estimated 

to be 17 times higher compared to high-income countries, at 18.4 deaths per 1000 children 

(Masquelier et al., 2018). There has also been little focus on mortality for children above five years 

partly because of the few numbers of death compared to children under five years. Although the 

risk of death for children 5-14 is one-fifth of the risk for children under five, one million children 

dying annually is still significant (UN IGME, 2017). The skewed attention is also visible in the 

millennium development goals and sustainable development goals that have largely focused on 

reducing under-five mortality (UN, 2015, 2018). Further, the limited data has resulted in poor 

planning for this age group. For instance, despite a significant proportion of children aged 5-14 

years dying from lower respiratory tract infections, guidelines on the management of pneumonia 

emphasize on children under five years (World Health, 2013).  

 

Furthermore, the lack of quality data on mortality which is critical for policy, planning and 

addressing the health needs of a population, is also a key issue affecting developing countries and 

especially in sub-Saharan Africa. Ideally, these data should be accessible, reliable, accurate, 

relevant and complete. However, mortality information just like other demographic events – 

fertility and migration – are widely unavailable in most developing countries due to lack of robust 

vital registration systems (Kyobutungi, Ziraba, Ezeh, & Ye, 2008; Rafael Lozano et al., 2012). 

This notwithstanding that these countries account for more than two-thirds of the global mortality 

cases (Mberu et al., 2015). As a result, countries are not only finding it challenging to formulate 

and prioritize mortality reduction interventions but are also unable to reliably measure their 

progress against desired mortality indicators (Rafael Lozano et al., 2012).  
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The state of affairs worsens for marginalized populations such as the urban poor. Extant literature 

indicates that urban informal populations experience poor health outcomes compared to urban and 

rural populations   (Mberu, Haregu, Kyobutungi, & Ezeh, 2016; UNICEF, 2010). The situation is 

made worse by the fact that parents and guardians in slums who are mostly engaged in the informal 

sector, are more likely to have poor health-seeking behaviour which dampens health gains in child 

survival (Taffa, Chepngeno, & Amuyunzu-Nyamongo, 2005). As a result of poor health outcomes 

in urban areas, there have been calls to have policies and resources directed to these areas in a bid 

to avoid worsening of urban mortality and morbidity (Gould, 1998).  

 

Additionally, despite the availability of antiretroviral therapy (ART) and a myriad of effective 

prevention interventions, HIV remains a major challenge globally, with sub-Saharan Africa 

bearing the greatest burden of the disease (Maina et al., 2014). In 2017, about 36.9 million people 

were estimated to be living with HIV globally. During the same period, 1.8 million people were 

newly infected with HIV while 940,000 died from AIDS-related illnesses (UNAIDS, 2018). In 

Kenya, it was estimated that about 1.5 million people were living with HIV and about 53,000 

(8,000 being children aged 0-14 years) were newly infected. Additionally, there were about 28,000 

HIV related deaths in 2017 (UNAIDS, 2017a). Children are however more disadvantaged due to 

their limited ability to independently access health services. Studies indicate that a large number 

of children who contract HIV through mother-to-child transmission seek treatment for the first as 

adolescents when their health has already deteriorated (Bakanda et al., 2011; Evans et al., 2013) 

mainly because of inadequate child-friendly testing services and because caregivers are hesitant to 

have their children tested. This could explain why in 2016 only less than half of all children living 

with HIV globally were on ART and why HIV was the seventh primary cause of mortality for 
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children age 10–14 years in 2015, and the ninth leading cause of mortality for adolescents 

(UNAIDS, 2017b). To implement effective HIV programs, there is a need to have reliable data 

that reflects a country’s current HIV epidemiology (Kimanga et al., 2014). Noting that young 

people are born in the era of HIV it will be important to examine the extent to which these group 

also suffer from the incidence of this disease. 

1.3 Research Questions 

The study sought to answer the following study questions: 

i. What are the main causes of mortality among children aged 5-14?  

ii. Are there sex variations in mortality linked to the various causes? 

iii. What are the age differences in mortality causes among children aged 5-14? 

iv. Have the major causes on mortality changed overtime?  

1.4 Objectives of the study 

The overall objective of the study was to investigate the trends in major causes of mortality among 

children aged 5-14 living in the urban informal settlements of Korogocho and Viwandani. 

 

The specific study objectives were: 

i. To examine the causes of death among children aged 5-14 in Korogocho and Viwandani. 

ii. To establish trends in mortality causes among children aged 5-14 in Korogocho and 

Viwandani. 

iii. To establish the mortality rate for children aged 5-14 in Korogocho and Viwandani. 

1.5 Justification of the Study 

This study aimed to investigate the trends in major causes of mortality among children aged 5-14 

in two Nairobi slums, using verbal autopsy (VA) data from the NUHDSS. Verbal autopsies are 
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used to document causes of death data by interviewing relatives or caregivers of the deceased about 

the event that led to their death. For some countries, VA is the only viable information source for 

the cause of death data (Soleman, Chandramohan, & Shibuya, 2006) and therefore they are an 

important tool for informed decision making and planning especially for countries with inadequate 

vital registration systems. 

 

Considering that the chances for children aged 5 in sub-Saharan Africa to die before their fifteenth 

birthday (19 deaths per 1,000 children) is higher than in developed countries (1.1 deaths per 1,000 

children), this study will add to the knowledge and evidence needed to better cater to this age group 

in terms of public health interventions (UN IGME, 2017). Furthermore, in Africa, children aged 

0-14 years accounted for about 41% of its population (UN, 2017). It is also projected that sub-

Saharan Africa will contribute to the largest increase in the population aged 0-14 years by 2030. 

Therefore, it is imperative to increase investment in generating evidence for informed planning for 

this age group (Osano et al., 2017). 

 

With the gains made in reducing under-5 mortality, it is expected the improved survival rates 

among these age-group will increase the number of children above five years. For instance, in 

Kenya, under-5 mortality was reported to be 52 deaths per 1000 live births compared to 115 death 

per 1000 live births in 2003 (KNBS, 2014). In addition, research indicates that improving 

children’s well-being at an early stage results in better health outcomes later in adulthood 

(Hayward & Gorman, 2004). 
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1.6 Limitation of the Study 

A key limitation of the study was the incomplete verbal autopsy records where about 7% of deaths 

were not assigned causes with about 8% of verbal autopsies not done, thus reducing the number 

of cases that could be analyzed. The implication is that the proportions of the causes of death could 

be higher than what was reported. However, the longitudinal nature of the data was a strength in 

that allowed for trend analysis of the major causes of death. 
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2 CHAPTER TWO: LITERATURE REVIEW 
 

2.1 Introduction 

This chapter begins by discussing the importance of estimating the major causes of mortality. It 

further highlights the availability, completeness and quality of mortality data globally and 

specifically zeroing in on mortality data for marginalized populations to justify why it is critical to 

study urban informal populations. With the status discussed, the chapter goes ahead to highlight 

the need of having alternative sources of mortality information in cases where the vital registration 

systems are unreliable. Lastly, the chapter also touches on the determinants of mortality including, 

age, sex, education, economic development, residence, and sexual reproductive health and rights. 

2.2 Importance of determining major causes of death 

As governments endeavor to make informed decisions and plan for their citizen’s health, one of 

the key issues taken into consideration is the priority health needs of the population. However, 

these can only be known by undertaking a comprehensive assessment of the major causes of 

mortality and morbidity in a country. Also, planning for cost-effective interventions geared 

towards reducing the disease burden requires a comparative assessment of the magnitude of 

disease and injury burden (Lopez & Mathers, 2006). For instance, George C Patton et al. (2009) 

found that the global priorities on adolescent health, focusing on HIV/AIDS and maternal mortality 

were vital but necessarily sufficient to comprehensively prevent mortality since intentional and 

unintentional injuries were significant contributors, accounting for more than 40% of mortality for 

this age-group. Furthermore, Gore et al. (2011) postulate that studies on the leading causes of 

morbidity and mortality are especially important for young people since they tend to be neglected 

in global health discourses, mainly due to the perception that they are healthy. Therefore, studies 

focusing on young people play a critical role in advocating for increased public health attention.  
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2.3 Availability, completeness and quality of mortality data 

It is estimated that only 30% of mortality cases have reliable cause of death data (Murray & Lopez, 

1997). The situation is worse for developing countries which despite accounting for more than 

two-thirds of mortality globally, have unreliable and in some cases nonexistent vital registration 

systems (C. D. Mathers, Fat, Inoue, Rao, & Lopez, 2005). According to WHO (2007), incomplete 

vital registration is evident in almost 9% of the countries, which is worrying considering their 

usefulness in planning and decision making.   

2.3.1 Mortality data for marginalized populations 

  

Regrettably, the incompleteness is sometimes caused by no-coverage of some marginalized 

populations such as those living in urban informal settlements (UNDP, 2006).  For instance, 

although Kenya has made significant gains on key demographic and health indicators as indicated 

in the recent KNBS (2014) report, the limited coverage of urban informal settlements has led to 

discrepancies in reporting (Mberu et al., 2015). This thus means these populations fail to enjoy the 

fruits of public health policies formulated by the government. 

2.3.2 Alternative cause of death information 

 

As a result of the inadequacies with mortality data and shortfalls with vital registration systems, 

most developing countries are now turning to alternative sources, especially through verbal 

autopsy and health and demographic surveillance systems (Oti & Kyobutungi, 2010). These 

platforms provide the much-needed information on the status of vital demographic events (births, 

deaths and migration) and thus enhancing estimation of disease burdens and informed health 

planning (Korenromp, Williams, Gouws, Dye, & Snow, 2003; Morris, Black, & Tomaskovic, 

2003). 
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2.4 Determinants of mortality 

2.4.1 Age 

 

Extant literature indicates that age is one of the key determinants of mortality and thus the need to 

study mortality causes for different age groups instead of aggregating. The downside of 

aggregating is that some age groups may be perceived as healthy and thus being neglected from 

the public health planning, programs and interventions. This is one of the reasons why there are 

deliberate steps to study and understand the burden of disease among young people (Gore et al., 

2011; G. C. Patton et al., 2009; UN IGME, 2017). 

2.4.2 Sex 

 

In the study of mortality one of the important factors considered when looking at the cause, levels 

and trends is sex (Cornell et al., 2012; De Wet & Odimegwu, 2017; Mberu et al., 2015; Mikkola, 

Gissler, Merikukka, Tuomikoski, & Ylikorkala, 2013). For instance, injuries-related deaths are 

profound among men, but further investigations into the type of injury reveal that self-inflicted 

injuries are highest among females (Mberu et al., 2015).  

2.4.3 Education 

 

From the available evidence, there is no doubt that education plays is an important determinant of 

both child and adult mortality. For instance, Caldwell (1979) found that of all the socio-economic 

factors affecting mortality, maternal education was the “single most significant determinant” of 

child mortality. As a result, he went ahead to recommend that maternal education be considered 

as a stand-alone determinant instead of a proxy for general socio-economic change. Additionally, 

mortality was found to be particularly lower in cases where the mother was better educated than 

the father. Some studies have also shown education to have a causal impact on mortality (Lleras-
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Muney, 2005). However, the relationship is not so direct, as highlighted by Goldman and Smith 

(2002) who found that educated individuals were more likely to adhere to treatments for diabetes 

and HIV/AIDS as well as better manage chronic diseases (Goldman & Lakdawalla, 2001). The 

relationship can also be looked at using a psychology lens where the lack of education is associated 

with poor mental outcomes such as stress, depression and hostility (Adler et al., 1994). Other 

studies explain the association by stipulating that education results in access to higher income and 

occupation and consequently better health outcomes (Lleras-Muney, 2005). 

2.4.4 Economic development  

 

Although economic development results in reductions in morbidity and mortality from 

communicable diseases (Beaglehole & Bonita, 2004), nutrition issues, and maternal factors, on the 

downside, mortality from injuries tend to rise mostly among young people and especially the male 

population. These are mostly due to violence, suicide, burns, and road traffic accidents (Blum & 

Nelson-Mmari, 2004; Cropper & Kopits, 2003; Patton et al., 2012; Sawyer et al., 2012; Viner et 

al., 2011). In addition, Patel, Flisher, Hetrick, and McGorry (2007) point out that increased access 

to psychoactive substances might result in poor mental health outcomes.  

2.4.5 Residence (Urban, Rural) 

 

A detailed examination of mortality indicates that mortality differentials exist between rural and 

urban populations. Generally, rural populations are said to be worse off in terms of their health 

outcomes (Gartner, Farewell, Roach, & Dunstan, 2011; Sastry, 1997). However, this urban 

advantage tends to disappear when the urban poor are considered (Mberu et al., 2016). The 

differentials are not explained by just being a resident, but rather due to factors such as availability 

of health services, and the demographic structure. For example, the age distribution in rural areas 
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is usually skewed toward the older ages which could spell out higher rates of mortality (Miller, 

Stokes, & Clifford, 1987). 

 

2.4.6 Sexual reproductive health and rights outcomes  

 

Another crucial phenomenon to look at is the contribution of teenage pregnancy to adolescent 

mortality (George C Patton et al., 2009). Teenage pregnancies are relatively high in developing 

countries such as Africa due to the high incidences of early marriages (Mayor, 2004). 

Unfortunately, coupling the high incidences of teenage pregnancies and the poor health services 

in these developing countries results in high maternal mortality (Nour, 2006). 
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3 CHAPTER THREE: DATA AND METHODS 

 

3.1 Introduction 

 This chapter describes the study area and population where the mortality data was collected; the 

demographic surveillance system that facilitated the collection of verbal autopsy data; the 

interpretation of verbal autopsy data; data analysis; and ethical considerations.  

3.2 Study Context and Data Collection 

The cause of death data for this study is generated from the NUHDSS which collects longitudinal 

data on demographic events including mortality, fertility, migration and key socio-economic and 

health indicators. The NUHDSS has been running in two urban slums in Nairobi (Korogocho and 

Viwandani) since 2002 and targets just over 70,000 residents in about 28,000 households (Emina 

et al., 2011; Mberu et al., 2015). 

Verbal autopsy involves conducting interviews with a reliable respondent on the circumstances 

that lead to the death of the NUHDSS member. Two sets of questionnaires are administered 

depending on the age of the deceased, that is, for children under-5 and individuals aged five years 

or older. The questionnaire collects background information about the deceased (such as date of 

birth, date of death, sex and residency) and health history before their death (Mberu et al., 2015). 

3.3 Interpretation of Veral Autopsy Data 

3.3.1 Physician Review  

This approach involves assigning of likely causes of death by three separate physicians using the 

verbal autopsy data. The probable cause of death is only allocated (guided by the International 

Classification of Diseases) where two or more physicians agree, otherwise, they have to meet and 
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agree on an amicable cause. Where they do not agree, the cause is coded as ‘unknown’ and 

‘indeterminate’ where it cannot be established (Kyobutungi et al., 2008).  

3.3.2 The InterVA Model 

The information on the circumstances that resulted in the demise of the target NUHDSS member 

is used to develop indicators that point out to three probable causes of  death by utilizing Baye’s 

theorem highlighted below (Peter Byass, Huong, & Van Minh, 2003). 

 

Where ‘C’ is the cause of death; ‘I’ is the indicators (circumstances that resulted in death); 

‘P(C|I)’ is the probability of cause of death provided with respective indicators; and ‘P(!C)’ 

is the probability of no cause of death. 

This model is computer-based and the cause of death data is generated by feeding a set of 100 

indicators from completed VA questionnaires. Compared to the physician review approach, the 

InterVA model is much faster, cheaper and consistent and thus more preferred (Bauni et al., 2011; 

P. Byass, Kahn, Fottrell, Collinson, & Tollman, 2010; Fottrell & Byass, 2010; Oti & Kyobutungi, 

2010; Weldearegawi, Melaku, Dinant, & Spigt, 2015). This study will therefore use data from the 

InterVA model. 

3.4 Data Analysis 

The data analysis methods were informed by a similar study looking at mortality causes for adults 

in urban slums (Mberu et al., 2015). During data analysis, the causes were first categorized into 22 

specific causes, then further collapsed into 15 broad categories again including indeterminate cases 

and VA not done. For instance, deaths caused by road traffic accidents, accidental falls, accidental 
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drowning and submersion, accidental exposure to smoke, fire & flames and contact with venomous 

plant/animal were all classified as injuries in the broad category. Also, acute cardiac disease, stroke 

and other and unspecified cardiac diseases were collapsed into cardiovascular causes of death. 

Lastly, the general category included causes of death resulting from communicable causes, non-

communicable and external causes. In all categories, the cases where the cause could not be 

determined and where the VA was not done were also included in the analysis to provide a 

comprehensive picture. A description of the categories is shown on Table 3.1.  

Table 3.1: Categorization of Causes of Death 

SPECIFIC CAUSES  BROAD CAUSES  GENERAL CAUSES  

Acute respiratory infections 

(inclding pneumonia) 

HIV/AIDS related deaths Communicable disease 

HIV/AIDS related deaths Asthma Non-communicable disease 

Diarrhoeal diseases Cardiovascular External cause 

Malaria Diarrhoeal diseases Indeterminate (had 

InterVA symptoms) 

Measles infectious diseases VA not done 

Meningitis and encephalitis Injuries   

Pulmonary tuberculosis Malaria   

Other and unspecified infect 

diseases 

Severe malnutrition   

Other and unspecified neoplasms Meningitis   

Severe malnutrition Malignancies   

Acute cardiac disease respiratory tract infections   

Stroke Tuberculosis   

Other and unspecified cardiac 

diseases 

Other communicable 

diseases 

  

Asthma Other non-communicable 

diseases 

  

Acute abdomen Other external cause   

Epilepsy Indeterminate (had 

InterVA symptoms) 

  

Road traffic accident VA not done   

Accidental fall 
 

  

Accidental drowning and 

submersion 

 
  

Accidental exposure to smoke, fire 

& flames 
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Contact with venomous 

plant/animal 

 
  

Other and unspecified external 

cause 

 
  

Indeterminate (had InterVA 

symptoms) 

 
  

VA not done     

 

Results were then presented as percentages for each cause of death by taking into consideration 

the sex and age of the respondent to find out if there were any variations within the two categories. 

The annual trends covering January 01, 2003 and December 31, 2016 were also presented for each 

cause. Finally, the mortality rate for the target group was calculated and presented by sex and age-

group (5-9 and 10-14 years). 

3.5 Research Ethics 

Although this study utilized secondary data, the African Population and Health Research Center 

was granted ethical approval by the Kenya Medical Research Institution's National Ethics Review 

Committee to undertake data collection activities in the NUHDSS (see appendix A). Informed 

consent was also sought from all respondents to ensure that they well informed about the study 

and that data was collected voluntarily and confidentially (see appendix B) 
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4 CHAPTER FOUR: MORTALITY CAUSES AND TRENDS 

4.1 Introduction 

This chapter highlights the causes of death for children aged 5-14 from January 2003 to 31 

December 2016. To begin with, the characteristics of the target population are given to show the 

number of children aged 5-14 in the study area, mortality cases reported during the study period 

and the number of verbal autopsy interviews completed. Results are presented in terms of overall, 

broad and general causes. Since injuries were a major cause especially for male children, the results 

also highlighted the key types of injuries as well as the annual trends for injury related deaths. 

Finally, the mortality rate and age-specific mortality rates was estimated. 

4.2 Characteristics of study population 

Overall, there between 2003 and 2016, there were 195,079 children aged 5-14 living in the 

NUHDSS (98,117 female and 96,962 male). The number of children aged 5-14 increases from 

2003 (10,633) to 2011(15,698) and then decreased to 14,937 in 2013. However, an increase in the 

population was noted in the preceding years, where in 2016 the number of children was 16,149 as 

shown in Figure 4.1. Out of these, a total of 178 mortality cases for children aged 5-14 were 

reported during this period. Verbal autopsy interviews for 157 (88%) cases were completed with 

the InterVA successfully assigning the cause of death for 145 (92%). Of the successfully assigned 

cause of death cases, 78 (54%) were male and 67 (46%) female. In total, 12 mortality cases could 

not be assigned a cause of death (indeterminate). 
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Figure 4.1: Children aged 5-14 in the NUHDSS, January 2003 to 31 December 2016 

4.3 Overall causes of death 

The primary causes of death, over the 14 years are illustrated in Figure 4.2. Overall, the three main 

causes of death for children aged 5-14 were injuries, respiratory tract infections and HIV/AIDS 

accounting for 15%,10% and 10% respectively.  
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Figure 4.2: Causes of death among all children aged 5-14, 01 January 2003 to 31 December 2016 

 

The highest number of deaths were reported in 2003, 2005, 2007 and 2010 with 18, 29, 14 and 14 

deaths respectively, with the lowest numbers being reported in 2004, 2012 and 2016 at 6, 8 and 8 

deaths respectively as indicated in Figure 4.3. 
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Figure 4.3: Annual trends in number of deaths for children aged 5-14, 01 January 2003 to 31 

December 2016 

 

In terms of general causes of death (Figure 4.4), deaths caused by communicable diseases 

contributed the largest proportion of deaths (48%) over the years, followed by external causes 

(20%) and lastly non-communicable diseases (13%), with rest being indeterminate causes (7%) or 

VAs not done (12%). However, there was a gradual decrease for all causes of death from 2003-

2016.  
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Figure 4.4: Annual trends in general causes of deaths for children aged 5-14, 01 January 2003 to 

31 December 2016 

 

Further categorization by general cause of death (Figure 4.5) revealed that deaths related to 

communicable diseases had gradually reduced over time by 8 percentage points from 2003 to 2016. 

On the other hand, deaths associated with non-communicable diseases have an irregular pattern 

with abrupt increases and decreases. For instance, there was an increase of 26 percentage points in 

non-communicable disease related deaths from 2008 to 2011. Despite the uneven pattern of deaths 

caused by external causes during the study period, there was a 17 percentage point drop from 2003 

to 2016. The number of deaths whose cause could not be determined also experienced a substantial 

increase of 33 percentage points from 2003 to 2016. 
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Figure 4.5: Patterns of general causes of deaths for children aged 5-14, 01 January 2003 to 31 

December 2016 

 

4.3.1 Injury-related deaths 

A further breakdown of the 26 deaths caused by injuries (Figure 4.6) pointed out that half the 

deaths were caused by road traffic accidents followed by accidental drowning and submersion 

(23%) and exposure to smoke, fire and flames by accident (19%).  
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Figure 4.6: Particular causes of injury deaths, January 2003 to 31 December 2016 

 

In terms of annual trends (Figure 4.7), the highest number of injury deaths were reported in 2003, 

2005 and 2014 at 5, 6 and 3 deaths respectively. The rest of the years except 2004, 2006, 2011 and 

2016 recorded between 1 and 2 injury-related deaths. Moreover, of the 26 injury-related deaths, 

80% were among male children.  
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Figure 4.7: Annual injury-related deaths among children aged 5-14, January 2003 to 31 December 

2016 

  

4.4 Major causes of death by sex 

The major death causes for male and female children varied considerably. As shown in Figure 4.8, 

the leading causes of death among male children aged 5-14 were injuries, tuberculosis and 

HIV/AIDS at 20%, 10% and 9% respectively while among female children, the causes were 

meningitis (12%), respiratory tract infections (12%), HIV/AIDS (11%) and other non-

communicable (11%).  
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Figure 4.8: Major causes of death by sex, January 2003 to 31 December 2016 

 

4.5 Major causes of death by age group 

When the causes of death were stratified by five-year age groups of 5-9 and 10-14, injuries, 

HIV/AIDS and respiratory tract infections topped the list as the three major causes in both age 

groups as indicated in Figure 4.9. More deaths were generally reported for children aged 5-9 at 

115 deaths compared to 63 for children aged 10-14. However, there were disparities in the 

particular causes of death between the two age groups. For instance, other external causes of death 
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addition, deaths caused by tuberculosis accounted for 11% and 8% for children aged 10-14 and 5-
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malnutrition, infectious diseases and diarrheal only being observed in children aged 5-9 while 

malignancies and asthma-related deaths were only recorded for children aged 10-14. However, 

only one case was captured for each of the unique causes of death. 

 

Figure 4.9: Major causes of death by age group, 01 January 2003 to 31 December 2016 

 

4.6 Mortality rate 

The mortality rate is an important measure of death incidences in a population during a specific 

period. The crude mortality rate is estimated by dividing the number of deaths by the population 

size (usually the mid-year population as of June 30th or July 1st) and presented per 1,000 or 100,000 

people as shown below.  
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Deaths during a given time period 

                                MR=                                                                   × 1,000 or 100,000  

Population which 

the deaths occurred 

 

In most cases when estimating mortality rates, the mid-year population is used and it refers to the 

population as of 30 June or 1 July. The mid-year population is however deficient in that it is not 

an exact average of the number of people living in a given area during the entire year. In addition, 

it may also not be accurate in instances where the population is characterized by considerable 

population fluctuations such as migration (UN, 1952) as is the case for urban informal settlements. 

Since the NUHDSS is longitudinal, person-years were used as the denominator instead of the mid-

year population. Person years provide a more accurate estimate of the number of children aged 5-

14 living in the study site during a particular year. The formula was thus revised as indicated below. 

 

Deaths during a given time period 

                                MR=                                                                   × 1,000 person-years  

Person-years (representing population which 

the deaths occurred) 

 

In this case, the total population of children aged 5-14 between 2003 and 2016 was 195, 079 who 

cumulatively contributed to 97,782.99 person-years. With 178 deaths occurring during the 14 years 

the overall crude MR for children aged 5-14 was estimated to be 1.82 deaths per 1,000 person-

years. Whereas the mortality rate was relatively stable over the years, there was a considerable 

increase in 2007 where 23.89 deaths per 1.000 person-years were recorded (Figure 4.10). 
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Figure 4.10: Mortality rate for children aged 5-14, 01 January 2003 to December 2016 

 

In addition, as indicated in Figure 4.10, male children aged 5-14 had a higher mortality rate of 2.13 

deaths per 1,000 person-years compared to that of female children at 1.51 deaths per 1,000 person-

years. 
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Figure 4.11: Age-specific mortality rates per 1,000 person-years, 01 January to 31 December 2016 
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5 CHAPTER FIVE: DISCUSSION 

 

This study sought to understand the trends in causes of death for children aged 5-14 in Nairobi’s 

informal settlements from 2003 to 2016 to provide evidence that can be used to inform the 

decisions taken in planning for the health of this marginalized population. Overall the study found 

out that the three leading causes of death for children aged 5-14 were injuries (15%), respiratory 

tract infections (10%) and HIV/AIDS (10%).  

 

The fact that the leading causes of death arise from preventable and communicable diseases, could 

be an indication of the poor access and health-seeking behavior where individuals seek medical 

assistance when it is too late or cannot access health services due to low income (Osano et al., 

2017). This is especially so for urban informal settlements that are disadvantaged by the growing 

urban poverty which predisposes them to higher rates of morbidity and mortality compared to 

privileged urban areas and even rural areas (Fotso, 2007; Gould, 1998). A study by Kimani, Ettarh, 

Kyobutungi, Mberu, and Muindi (2012) found that only 10% of residents in Korogocho and 

Viwandani were participating in the National Health Insurance Fund program and less than 1% 

had private insurance, underscoring the inequitable access to health care among the poor and 

marginalized populations.  

 

The results also showed sex variations, with injuries being the main cause of death for male 

children compared to meningitis in female children. There were three times as many deaths related 

to injuries among male compared to female children. This was consistent with other studies on 

mortality for adults and young people in both urban and rural settings (Mberu et al., 2015; Osano 

et al., 2017; Phillips-Howard et al., 2012). Injuries associated with road traffic accidents could be 
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explained by motorcycle accidents which have become a key issue in many developing countries 

(Phillipo L. Chalya et al., 2013; Phillipo L Chalya et al., 2010; Ndwiga, Mbakaya, & Kiiyukia, 

2019)      

 

Respiratory tract infections (RTIs) as a leading cause of death among children was an interesting 

finding considering that a similar study on the causes of adult mortality found that RTI related 

deaths were more prominent in adults who were 50 years and above (Mberu et al., 2015). The 

same study also found that since 2005, deaths arising from respiratory tract infections have been 

increasing, suggesting the need for public health interventions. The increase in RTIs could be 

explained by the exposure to air pollution which is extensive in the two study sites. A study by 

Egondi, Muindi, Kyobutungi, Gatari, and Rocklöv (2016) found that residents in the two study 

sites were continuously being exposed to exceedingly high levels of hazardous air pollution which 

result in high burdens of morbidity and mortality. A qualitative study also highlighted that the 

major pollutants in these study sites were reported to be industries and burning of garbage at the 

dumpsite (Muindi, Egondi, Kimani-Murage, Rocklov, & Ng, 2014).  

 

Deaths related to RTIs were also found to be high among female children in the two study sites. 

The high incidence of RTI related deaths could also be linked to the high incidence of meningitis 

among female children. A study in Bukina Faso found a strong association between RTIs and 

meningitis and therefore suggesting RTIs as co-factors for the occurrence of meningitis (Mueller 

et al., 2017). 
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HIV/AIDS was featured as a leading cause of death for both male and female children with little 

sex variation, unlike in adults where some studies found twice as many deaths among females than 

males (Mberu et al., 2015). These results could be explained by high rates of mother-to-child 

transmission coupled with the fact that the majority of children who contract HIV through this 

MTCT tend to seek treatment later in life and their health status has worsened (Bakanda et al., 

2011; Evans et al., 2013). Also, the stigma related to HIV may result in low testing and 

consequently poor knowledge regarding transmission, prevention, care and treatment (Tenkorang 

& Maticka-Tyndale, 2013).  

 

The contribution of tuberculosis as a primary cause of death may be explained by the high 

incidences of HIV/AIDS related deaths due to limited access to antiretroviral therapy (ART) and 

other health-care services for marginalized populations such as those in the slums (CDC, 2010; 

Shah, 2010). In another study by CDC (2008), HIV prevalence was found to be about 90% among 

tuberculosis patients in some parts of sub-Saharan Africa.    
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6 CHAPTER SIX: SUMMARY, CONCLUSION AND RECOMMENDATIONS 

 

6.1 Introduction 

This study sought to investigate the mortality causes and trends among children aged 5-14 living 

in the Nairobi Urban Health and Demographic Surveillance System. This section covers a 

summary of the research findings, the conclusion and recommendations for policy and further 

research. 

6.2 Summary of findings 

A total of 178 mortality cases for children aged 5-14 were reported during this period, with verbal 

autopsy interviews for 157 (88%) cases completed. The InterVA successfully assigned the cause 

of death for 145 (92%) cases. The three main causes of death for children aged 5-14 were injuries 

(19%), respiratory tract infections (10%) and HIV/AIDS (10%). Deaths caused by communicable 

diseases contributed to the largest proportion of deaths (48%), followed by external causes (20%) 

and non-communicable diseases (13%). Furthermore, deaths related to communicable diseases had 

gradually reduced over time by 8 percentage points from 2003 to 2016. Road traffic accidents 

(50%) were the major contributor of injuries, followed by accidental drowning and submersion 

(23%) and accidental exposure to smoke, fire and flames (19%). In addition, 80% of the injury-

related deaths were among male children. In terms of sex, the major causes of death among male 

children aged 5-14 were injuries, tuberculosis and HIV/AIDS at 20%, 10% and 9% respectively 

while among female children, the causes were meningitis (12%), respiratory tract infections (12%), 

HIV/AIDS (11%) and other non-communicable (11%). When results were categorized by age 

group, the major causes of death among male children aged 5-14 were injuries, tuberculosis and 

HIV/AIDS at 20%, 10% and 9% respectively while among female children, the causes are 

meningitis (12%), respiratory tract infections (12%), HIV/AIDS (11%) and other non-
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communicable (11%). During the 14-year study period, the mortality rate for children aged 5-14 

was estimated to be 1.82 deaths per 1,000 person-years. Although the mortality rate was relatively 

stable over the years, there was a considerable increase in 2007 where 23.89 deaths per 1,000 

person-years were recorded.  

6.3 Conclusion  

Although there is a tendency for many studies on mortality to focus on children under-5 and adults 

aged 15 years and above, this study underlines the need to also invest resources in exploring the 

causes of mortality for children aged 5-14. Although the few mortality cases for this age group 

compared to other age groups are the main reason for the disinterest, this study points out that the 

data limitation in capturing the causes of death could explain the few numbers. If ignored, the few 

numbers may mask the magnitude and need for interventions to avert mortality for this age group. 

 

Further, the study showed that were considerable reductions in deaths across board from 2003-

2016, deaths related to communicable diseases (especially HIV, RTIs, tuberculosis and meningitis) 

still remain significant. However, injuries and especially from road traffic accidents and accidental 

drowning and submersion also feature as key causes of death for children aged 5-14 years in urban 

informal settlements.  

6.4 Study recommendations 

The following are policy and research recommendations informed by study findings. 

6.4.1 Policy recommendations 

With the study indicating that children aged 5-14 are dying from closely associated diseases such 

as HIV and tuberculosis or RTIs and meningitis, there is need for integrated interventions for more 

effectiveness in reducing the mortality cases. Fior instance, evidence from randomized clinical 



36 

 

trials shows that early interventions of antiretroviral therapy (ART) improves the survival of HIV-

infected patients with TB (Manosuthi, Wiboonchutikul, & Sungkanuparph, 2016). 

 

The sex variations highlighted by the study also call for targeted interventions to prevent specific 

causes of death that affect either of the sexes more. For instance, public health interventions can 

focus on male deaths caused by injuries and especially by road traffic accidents. 

 

Moreover, the study highlights that more effort is required to to not only reduce mortality among 

children aged 5-14, but also ensure that they benefit from health policies and interventions as much 

children under fives years.  

 

The study also underscores the need for coordinated efforts by various stakeholders to effectively 

avert some of the leading causes of death among children aged 5-14. For instance, the Ministry of 

Health and the Ministry of Environment, Water and Natural Resources can work together to 

control pollution in the study areas which may be responsible for deaths related to RTIs.  

 

6.4.2 Further research  

There is a need for more research to better understand why meningitis is more prevalent in female 

children compared to male children aged 5-14 and the association of the disease with RTIs in the 

NUHDSS. 
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Appendix A: Ethical Approval for the NUHDSS protocol  
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Appendix B: NUHDSS consent form 
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Appendix C: NUHDSS Verbal Autopsy Questionnaire for 5 years and above 
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