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Abstract of Dissertation 
 

Urban Health Disparities in Sub-Saharan Africa and South Asia: Trends in Maternal and 
Child Health Care Access, Utilization and Outcomes among Urban Slum Residents 

 

Background: As the world becomes more urban and slums continue to grow in 

developing countries, research is needed to measure utilization of health services, health 

outcomes, and access to health care providers among urban slum residents.  Estimating 

trends in urban health among slum residents relative to other urban inhabitants provides 

evidence of health disparities for priority-setting by program implementers and policy-

makers.  Research on the negative effects of slum environments on human health has 

started to emerge, yet there remains a paucity of evidence on morbidity trends over time 

and inequalities between slum residents and other urban residents.  The goal of this study 

is to quantify maternal and child health care access, utilization and outcomes among 

urban slum dwellers in selected countries in sub-Saharan Africa and South Asia over 

time.  These three areas are addressed in three separate dissertation manuscripts.   

 

Methods: This dissertation offers an in-depth analysis of household and health facility 

data to measure trends in maternal and child health care utilization and health outcomes 

among slum residents over time, as well as inequalities in access, utilization and 

outcomes between other urban and rural populations. Manuscripts 1 and 2 apply a unique 

spatial inequality approach to existing population-based household data from the 

Demographic and Health Surveys (DHS) to identify a sample of slum residents.  

Manuscript 1 assesses trends in maternal and child health care (MCH) utilization and 

health outcomes using DHS data in Bangladesh, Ethiopia, Kenya, Malawi, Nepal, Nigeria 
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and Tanzania between 2003 and 2011.  In Manuscript 2, a trend analysis is performed in 

Kenya to examine diarrheal disease and acute respiratory infection (ARI) in children 

under-five in both slums and other urban and rural areas during the roll-out of a national 

slum upgrading program.  Manuscript 3 further explores local-level dimensions of health 

care access from two slums in Kenya, generating evidence on service availability and 

readiness in slums. In this section, we analyze health facility data collected using a 

modified version of the World Health Organization’s (WHO) Service Availability and 

Readiness Assessment (SARA).   

 

Results: Manuscript 1 reports significant disparities between slum dwellers and other 

urban residents’ utilization of key maternal health interventions—appropriate antenatal 

care (ANC), tetanus toxoid vaccination, and skilled delivery—in Bangladesh, Ethiopia, 

Kenya and Nigeria.  In addition, child health outcomes examined in Manuscript 1 suggest 

that the prevalence of diarrheal disease in children under-five is declining among other 

urban and rural residents, but not significantly among slum residents.  Nigeria was the 

only exception, with significant declines in diarrheal disease prevalence in slums over the 

study period.  Because ARI improvements are found across populations, the data suggests 

this condition is not unique to slum settings.  The trend analysis in Manuscript 2 supports 

these findings—ARI is declining steadily over time not only among slum residents, but 

also among other urban and rural residents as well.  Diarrheal disease prevalence, on the 

other hand, has not changed significantly over time, with stable levels among slum 

dwellers between 1993 and 2014.  In Manuscript 3, analysis of general service 

availability and readiness in two locations—the Nyalenda slum of Kisumu and the 
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Langas slum of Eldoret—reveals that slums perform far below recommended 

benchmarks set by WHO.  When we compare service availability and readiness 

indicators with regional, urban, and national averages, in general slums in Kisumu and 

Eldoret perform poorly.  However, there were some instances—typically involving 

standard precautions for infection control—where Kenyan slums actually performed 

better than comparison sites. 

 

Conclusions: This research provides a comprehensive view of health systems dimensions 

in urban slums in sub-Saharan Africa and South Asia.  Manuscript 1 confirms evidence 

of an urban penalty and emphasizes a need to focus on maternal health care utilization in 

slums.  Manuscript 2 detects little improvement in child health outcomes among slum 

dwellers in Kenya during the roll-out of the country’s national slum upgrading program.  

An integrated approach to health and urban policy development is recommended based 

on these results.  Manuscript 3 identifies areas of service availability and readiness in two 

Kenyan slums that fall below global targets and are in need of improvement in order to 

achieve desired health outcomes.  Taken together, this study makes a significant 

contribution to the crucial demand for research on growing marginalized urban 

populations in developing countries.   
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Chapter 1: Introduction 
 

Background 

For the last several decades, urban population growth has soared, with the vast 

majority of this expansion occurring in developing countries (World Bank, 2011; 

Stephens & Satterthwaite, 2008).  More than half of the world’s population (3.9 billion) 

now resides in urban areas, an unprecedented increase from nearly one-third in 1960 

(United Nations, 2014).  The latest estimates made by the United Nations (UN), which 

are based on national statistics, project that nearly two-thirds of the world’s population 

will live in urban locations by 2050 (United Nations, 2014).   

Though Africa and Asia remain predominantly rural (40% and 48% or the 

population, respectively), the rate of urbanization1 in these two regions is expected to 

outpace others, with Africa’s rate anticipated to rank the fastest of all regions between 

2020 and 2050  (United Nations, 2014).  As of 2013, the United Nations Human 

Settlements Programme (UN-Habitat) estimated that one-quarter of current urban 

residents, or 863 million, were residing in urban slums worldwide (UN-Habitat, 2013).   

Further, much of the projected growth in urban areas will likely be seen in urban slums, 

with the highest rates of growth seen in Africa and Asia (Vlahov et al., 2007).   The 

observed high rates of urbanization around the world make the study of urban health an 

urgent priority, particularly the study of the most vulnerable populations and slum 

dwellers.   

                                                           
1 The United Nations (2014) defines the rate of urbanization as the “average annual rate of change of the 
percentage urban”  
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In order to examine health care utilization and outcomes for these populations, we 

must first settle on a common definition of the word slum.  The United Nations defines 

slum households as “a group of individuals living under the same roof lacking one or 

more of the following conditions2:” 

• Access to improved water 

• Access to improved sanitation 

• Sufficient-living area 

• Durability of housing 

• Security of tenure3 

In Kenya, UN-Habitat points out that there is no official definition for “slum” or 

“informal settlement,” and that these terms are used interchangeably (UN-Habitat, 

2003a). While it appears that the term “informal settlement” is commonly used among 

local organizations conducting research and providing services for the urban locations 

selected for this study, the term slum will be used for this study based on the UN 

definition.    

Historically, this word has been associated with sub-standard living conditions, 

including lack of access to safe water and sanitation. Both deficiencies can be linked to 

increased risk of infectious-disease associated morbidity among residents. In fact, 

infectious disease burden, along with violence, is one of the major public health threats 

urban slum dwellers face (Mercado et al., 2007; Harpham, 2009).  High levels of 

                                                           
2 United Nations definitions for access to improved water, access to improved sanitation, sufficient living 
area, and durability of housing are included in Manuscript 1, Table 1 
3 Secure tenure is not typically gathered in routine household-level data collection or population censuses 
and is therefore difficult to monitor and measure (Millennium Development Goals Wiki Handbook, 2012).   
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pollution from motor engines and insufficient infrastructure leading to poor traffic 

management also create increased risk environments for city inhabitants (Campbell & 

Campbell, 2007).  Moreover, overcrowded living conditions and exposure to high levels 

of air pollution (from burning dirty fuels or cooking) in slums lead to increased risk of 

respiratory illnesses such as tuberculosis (TB), acute respiratory infections (ARI), asthma 

and lead poisoning (Sclar et al., 2005; UNICEF, 2012).   

To combat public health problems in developing countries, in 1978 the World 

Health Organization (WHO) established the Alma Ata declaration. This effort launched a 

global commitment to provide basic health care services, particularly to the most 

vulnerable populations around the world (Frenk, 2009).  The WHO’s emphasis on equity 

in health care demanded more attention for those public health issues often addressed at 

the primary care level. For example, access to maternal and child health services and 

malaria prevention became global health priorities in the wake of this historic declaration.  

During this time, WHO pointed out that accessibility to health care was among the 

critical concerns of achieving primary health care (PHC), indicating that populations 

must be able to access care geographically, financially, and culturally (Gulzar, 1999).   

Unfortunately, despite the increased focus on primary care in developing 

countries, urban poor populations residing in slums remain marginalized and vulnerable. 

Studies on the health status of urban slum dwellers demonstrate serious inequities in 

health indicators between slum residents and other urban dwellers (Vlahov et al., 2007).  

While urban residence and development has been associated with improved health 

outcomes, residence in slum settlements within urban areas still produces unacceptable 

health outcomes (Vlahov et al., 2007).   
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The specific vulnerabilities and social conditions to which slum residents are 

exposed, as previously referred to in the UN definition of slums, continue to receive 

global attention. This interest is perhaps best reflected in the Millennium Development 

Goals (MDGs) released by the UN in 2000: “By 2020, to have achieved a significant 

improvement in the lives of at least 100 million slum- dwellers” (UN, 2012).  This MDG 

target (Goal 7, Target 11) has two associated indicators for measurement: 

• Indicator 30: “proportion of urban population with access to improved 

sanitation” 

• Indicator 31: “proportion of households with secure tenure” 

The focus of Target 11, 100 million slum dwellers, accounts for approximately 10% of 

the world’s slum population (UN Habitat, 2003b).  This would seem a relatively low-

aiming target when compared to other MDG averages asking 50% reductions, a target 

that might be viewed as arbitrary. In a critical review of MDG targets, Cohen (2013) 

acknowledged that there was no justification for the proportion of slum dwellers included 

in this target indicator.   

Rationale 

 

 As the world becomes more urban and slums continue to grow in developing 

countries, research is needed to measure utilization of health services, health outcomes, 

and access to health care providers among urban slum residents.  To date, few studies 

have used nationally-representative data to look at trends in health care utilization and 

health outcomes in slums.  Recently introduced spatial approaches to defining slum 

populations (Günther & Harttgen, 2012) have been applied to studies exploring impacts 

of place of residence on mortality rates, but not child and maternal health care utilization 



 

 
5

and outcomes. By measuring trends in maternal and child health outcomes and health 

care utilization among slum residents in Manuscripts 1 and 2, specific interventions and 

policies can be directed to those with the greatest needs.   

Measuring service availability and readiness through health facility assessment 

methods in urban slums requires specific adaptation of data collection tools, and is 

needed to understand how slums perform relative to regional and national levels, as well 

as global targets established by WHO.  Manuscript 3 of this research concentrates on two 

slum communities in Kenya to further understand health services in slums.  Results of the 

study will offer a comprehensive picture of the supply-side indicators in these areas.  

Findings can be used to inform local policy makers, community members, and other 

relevant stakeholders of the supply-side of the health system.  

 

Review of the Literature 

Access to Care: Theoretical Perspective 

The study of health care access in developed and developing countries has created 

several theoretical frameworks, many of which arose in response to the American health 

policy agendas in the late 1960’s.  As this study aims to explore dimensions of access to 

primary care in slum settings, it is important to understand the theoretical underpinnings 

of this concept. 

Dimensions of Access to Care 

The predominant theoretical framework for access to care in the field of public 

health was developed by Aday and Andersen in 1974 (Ricketts & Goldsmith, 2005).  

This framework, first envisioned by Andersen a decade before, proposes the idea that 
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examining access to medical care encompasses a multi-dimensional approach.  At that 

time, these concepts informed a behavioral model explaining health service utilization 

(Gold, 1998).  The evolution of health policy in the post-World War II era, along with the 

emergence of health insurance in the United States during this time, led to the 

development of a broader conceptual body of work on health care access (Gold, 1998).   

Andersen’s access framework describes access to care in relation to a number of 

factors associated with the supply of and demand for services. These include: 

characteristics of the delivery system, health policy, characteristics of the population, 

utilization of services, and consumer satisfaction.  These elements are further described 

as either “predisposing factors,” or those linked to individuals, “enabling factors,” 

expressing the health system, and “health need” (Andersen, 1995).  The framework 

models elements of access that relate in a causal way to outcomes of “potential access” as 

well as actual or “realized access” (Andersen, 1995).   

This model serves as the theoretical foundation of the study, and is applied to 

examine the relationships between access, utilization and health outcomes in slums.  The 

framework was selected for this study based on its comprehensive nature and inclusion of 

dynamic, rather than linear, processes.  Such a model enables us to explore ways in which 

access, utilization and outcomes interact and how understanding these components and 

relationships are needed to have a comprehensive view of health systems in slum settings.   

Social Determinants of Health  

Urban as a Social Determinant of Health 

 Social determinants of health (SDH) include characteristics such as 

socioeconomic status, employment status, access to health services, as well as social 
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factors such as gender, race and ethnicity (WHO, 2005; Ompad et al., 2007). 

Understanding the social determinants of health is essential when examining different 

dimensions of access to care, particularly in urban settings, which can have significant 

influences on the health of populations residing there.  Urbanization leads to increased 

growth of slum areas in low and middle income countries (LMIC), where impoverished 

residents suffer from greater disease burden and poor living conditions compared to their 

wealthier urban counterparts (UN-Habitat, 2010).  As such, many now recognize 

urbanization as a social determinant of health, and a major focus of public health agendas 

(Vlahov et al., 2007; WHO, 2008; Kjellstrom & Mercado, 2008).  This is also evidenced 

by the inclusion of urbanization as a thematic area in WHO’s establishment of the 

Commission on Social Determinants of Health between 2005-2008 (CSDH).  

Urbanization and Communicable Disease Transmission 

 The growth of cities involves increased mobility and population density, a 

combination that facilitates the spread of communicable diseases.  Inadequate provision 

of clean drinking water and access to sanitation facilities is a common problem within 

urban areas across the world. Notable inequities in urban households that have access to 

an improved water source (piped water) can be seen in both Mozambique and Cameroon 

(WHO & UN Habitat, 2010).  Data from 2004 in Cameroon demonstrates that less than 

40% of the poorest 20% of households have access to piped water, compared to more 

than 90% of the richest 20% of urban households (WHO & UN Habitat, 2010).  In 

Mozambique, it was found that less than 20% of the poorest 20% of households living in 

urban areas had access to piped water, compared to more than 90% of the richest 20% of 

households (WHO & UN Habitat, 2010).   
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 In addition to disease risks caused by limited access to clean and safe drinking 

water, Tuberculosis (TB) provides an important example of the way in which urban 

residence serves as a social determinant of health.  Urbanization, mobility, poor housing 

and environmental conditions are all risk factors for the transmission of TB (Hargreaves 

et al., 2011).  Community members living in poorly ventilated houses can have increased 

exposure to TB infection (Hargreaves et al., 2011).  Low-income individuals often faced 

with food insecurity may also suffer from increased risk of contracting TB as their 

immune systems are already suppressed (Hargreaves et al., 2011).  Another example is 

that of Dengue Fever, an emerging tropical disease whose spread is influenced by 

population density (Roriz-Cruz et al., 2010).   

Housing Location and Quality in Slums  

Close proximity to factories, waste sites and former industrial plan sites facilitates 

exposure to industrial pollutants in urban slums and informal settlements.  Poor quality 

housing conditions can also shape the health of urban communities (Ompad et al., 2007).   

Additionally, the structure of dwellings in urban slums and lack of infrastructure can 

perpetuate the negative impacts of natural disasters and ability for population evacuation 

(UN-Habitat, 2011).   

Occupational Hazards 

 The final SDH reviewed here is occupational hazards.  Informal employment is 

widespread in low-income urban settings.  Work in such settings carried out by urban 

dwellers places them at increased risk of occupational injuries.  Activities such as 

scavenging, recycling materials, and construction with poor equipment are just some of 

the types of risky informal work opportunities found with urban informal settlements 
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(Harpam, 2009).    

The Status of Maternal and Child Health in Urban Slums 

 

Efforts to address maternal and child health (MCH) in developing countries 

continue to be a priority among policy makers, with the focus of several low-cost 

interventions on the prevention of deaths among mothers and children.  Such 

interventions, including the implementation of antenatal care (ANC) for pregnant women, 

have been found to improve the status of maternal health worldwide (Jowett, 2000).  

ANC affords women the opportunity to screen for and treat conditions such as anemia 

and STDs during pregnancy, as well as receive tetanus toxoid vaccine to protect against 

maternal and neonatal tetanus (Jowett, 2000).   Administration of the tetanus toxoid 

vaccination among pregnant women is a proven, effective intervention and can reduce 

neonatal mortality caused by the disease by 94% (Blencowe et al., 2010).  Research 

suggests that one of the most cost effective safe motherhood interventions is the 

provision of ANC with misoprostol, an uterotonic that is given to women for the 

prevention of postpartum hemorrhage (Prata et al., 2010).  One study illustrated that 

administering oral misoprostol during home deliveries in Pakistan reduced the rate of 

postpartum hemorrhage by 24% (Mobeen et al., 2011).   

Few studies using disaggregated urban data have examined the uptake of such 

maternal and child health interventions among slums residents compared to non-slum 

residents (David et al., 2007).  Of the studies that have explored these disparities, many 

are based in India. The number of slum dwellers receiving antenatal care (ANC) services 

in Maharashtra, India, were found to be significantly less than non-slum dwellers, with 

55% of slum dwellers receiving three or more check-ups compared to 74% of non-slum 
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dwellers (Kapadia-Kundu & Kanitkar, 2002).  Additional research from India suggests 

that 84% of urban women delivered babies in the presence of a skilled health worker, 

while only 50% of urban women in the poorest quartile delivered with the assistance of 

trained personnel (Agarwal, 2011).   

Another study looking at family planning methods used by women in six cities in 

Uttar Pradesh, India, found patterns in family planning use to be significantly different 

(in four out of the six cities) between slum residents and non-slum residents.  When 

differences in use across cities did emerge, the researchers found that women living in the 

slum areas were more likely to use no method or sterilization compared to women living 

elsewhere (Speizer et al., 2012).   

Child health indicators in urban slum settlements suggest further disparities. In 

their 2010 joint publication with UN-Habitat, Hidden Cities, the WHO demonstrated 

regional differences in urban health inequities through analysis of Demographic and 

Health Survey (DHS) data (WHO & UN Habitat, 2010).  Available urban DHS data 

between 2000-2007 in 25 countries in Africa, 10 countries in Asia, and 7 countries in the 

Americas reveals that under-five mortality rates among the urban poorest 20% in Africa 

is between 130 and 150 per 1,000 live births, compared to under-five mortality rates of 

80-90 per 1,000 live births among the urban richest 20% (WHO & UN Habitat, 2010).  

This same analysis in the 10 Asian countries for which data were available indicates that 

under-five mortality rates among the urban poorest 20% were around 80 per 1,000 live 

births, a stark contrast to the approximate 30 per 1,000 live births among the urban 

richest 20% (WHO & UN Habitat, 2010).   

Among Sub-Saharan African nations, studies examining health inequalities in 
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urban areas tend to focus on capital cities and those with large slum settlements as 

compared to smaller or medium sized cities. In Kenya, the majority of public health 

research in urban slums takes place in Nairobi. In 2002, as part of the Nairobi Cross-

Sectional Slums Survey (NCSS,) the African Population and Health Research Center 

(APHRC) found that the median number of ANC visits among female residents in two of 

Nairobi’s slums is lower compared to the rest of the city (3.9 visits compared to 4.2 

visits) but similar to the rest of Kenya as a whole (3.7 visits) (Magadi, 2002).  Results 

from the 2002 NCSS also demonstrate that more than half of women in the Nairobi slums 

(54%) used trained personnel during their deliveries (Magadi, 2002).  Use of Traditional 

Birth Attendants (TBAs) accounted for 25% of assisted births in the Nairobi slums, 

compared to 6% of assisted births in the rest of Nairobi (Magadi, 2002).     

Data from the Nairobi Urban Health Demographic Surveillance System 

(NUDSS), also operated by the APHRC, provides additional evidence of poor child 

health outcomes among under-fives, primarily resulting from pneumonia and diarrheal 

disease. Analysis of data from approximately 56,000 residents in the slums of Korogocho 

and Viwandani between January 2003 and December 2005 indicate that the mortality 

burden for this population was four times that of the rest of the population combined, 

highlighting the magnitude of inequity found in health outcomes among children living in 

urban slums (Kyobutungi et al., 2008).  However, further analysis from the NUDSS study 

sites reveal that under-five mortality has decreased by 30% between 2003 and 2008-9 

(Emina et al., 2011).  

Estimates of infectious disease burden, another reflection of child health, are high 

in urban slums in Kenya as compared to estimates in rural populations (Breiman et al., 
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2012).  Disease surveillance— established by the Kenya Medical Research Institute and 

Centers for Disease Control and Prevention (KEMRI/CDC)—has been critical in 

identifying disease risk and burden among residents of the Kibera informal settlement in 

Nairobi.  In 2005, a healthcare use survey was implemented by KEMRI/CDC to ascertain 

baseline measures of morbidity and mortality among the Kibera population (Breiman et 

al., 2011).  Results from this research effort show that while the majority of healthcare 

encounters for children under-five suffering from diarrhea took place at hospitals or 

clinics (57%), care was also often sought at local kiosks or chemists (38.7%), and 1.5% 

of encounters for treatment of diarrhea was with spiritual healers (Breiman et al., 2011).  

Furthermore, among those children with diarrheal disease who required more than one 

visit to a health care provider, the majority of these cases were seen first by chemists or 

kiosks (Breiman et al., 2011).   

High rates of infectious disease found within the slums of Nairobi are consistent 

with data on access to water and sanitation in the informal settlements.  Access to safe 

water in the slums of Nairobi is limited, with the vast majority of residents purchasing 

water from kiosks, which is often contaminated and results in severe financial burdens for 

residents (Mudege & Zulu, 2009; Emina et al., 2011).  In Nairobi, the illegal nature of 

slum settlements makes it difficult for residents to receive water from the Nairobi City 

Water and Sewage Company (Mudege & Zulu, 2009).  In addition, most households in 

the NUDSS study sites share pit latrines with one another, and very few (about 1%) have 

private toilets (Emina et al., 2011).   

Analysis of data from KEMRI/CDC’s surveillance system in Kibera between 

March 2007 and February 2009 indicates the incidence of Typhoid was 247 per 100,000 
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in Kibera, compared to 29 per 100,000 in the rural comparison site in western Kenya 

(Breiman, et al., 2012).  These rates are similar to those found in slums in Asia, including 

Kolkata, Jakarta, Karachi and Dhaka (Breiman et al., 2012).   

Health disparities among children within urban populations are observed when 

examining immunization coverage as well.  In India, it was found that only 40% of 

children living in urban areas in the poorest quintile were fully immunized, compared to 

65% of children residing in urban areas (Agarwal, 2011).  In 2001, a quantitative study 

using the Knowledge, Attitude and Practice (KAP) survey instrument, was completed in 

the Mathare Valley slum of Nairobi to assess the factors associated with child 

immunization among this population (Kamau & Esamai, 2001).  Researchers found that 

more than half of the study population (62%) had been fully immunized, while 29.1% 

were partially immunized, and 8.6% were not immunized at all (Kamau & Esamai, 

2001).  Reasons for not completing the immunizations included negligence, cost, and 

participants reporting that they were too busy (Kamau & Esamai, 2001).  Mother’s age 

and education were significantly associated with children’s immunization status, with 

younger mothers and more educated mothers being more likely to have their children 

immunized (Kamau & Esamai, 2001).   

Health Seeking Behaviors in Slums  

The Kenyan Context 

 

In order to effectively reach populations in need with public health prevention and 

intervention efforts, we must first look at how slum residents use services. Data on health 

seeking behaviors are important in understanding what kinds of primary care services are 

accessed and what types of facilities or providers are commonly visited. Drawing from 
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NUDSS data, a recent quantitative study (2005) into health seeking behaviors for 

childhood illness in Nairobi slum settings found that when health care was sought outside 

of the home, it was primarily from private providers (Taffa & Chepngeno, 2005). The 

majority of participants seeking care for childhood illness (60.5%), visited private clinics 

or chemists within the slum area for services, with the next preference being clinics run 

by faith-based organizations (Taffa & Chepngeno, 2005).  

When looking at where women choose to deliver in Nairobi slums—another key 

factor in measuring health seeking behaviors—recent research has shown that the 

majority chose to deliver in private facilities as compared to government facilities 

(Bazant et al., 2009).  In this study, Bazant and colleagues found that a series of factors 

were associated with location of delivery, including: specific slum location (Korogocho 

or Viwandani), ethnicity, number of children, experience with obstetric emergency, 

source of ANC services (government vs. private facility), and cost of ANC services.  

When examining maternal care and location of delivery among slum dwellers in two 

Nairobi settlements compared to Kenya as a whole, researchers found that less than 50% 

of slum dwellers deliver in health facilities meeting minimum standards with regard to 

appropriate staffing, equipment and drugs (Fotso et al., 2009).   

Similar trends emerge when we consider diarrheal disease. Findings from a recent 

study in one urban slum in Nairobi indicate that among the total number of encounters 

with healthcare providers for diarrheal disease, 38.7% of these encounters were with a 

chemist or private retailer selling medication (Breiman et al., 2011).  This same study 

found that an additional 3.5% of encounters for the same health issue were with a 

spiritual healer or an unlicensed healthcare provider (Breiman et al., 2011).  Such 
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findings underscore the need to include all locations for healthcare provision when 

conducting health facility assessments in urban slums in Kenya.   

Regional Comparison 

Poor conditions of public health facilities in slum areas across sub-Saharan Africa 

often result in residents of such locations seeking care from private providers (Ezeh et al., 

2009).  Research from urban Uganda indicates that family planning services sought from 

the public sector are steadily declining, from 80% of users receiving services from public 

facilities in 1988, to 34% in 2006 (Ezeh et al., 2009).  Costs associated with private 

clinics, particularly those providing family planning services, influence women slum 

dwellers’ health seeking behaviors (APHRC, 2002).  Analysis of family planning 

practices among urban poor (married) females in Sub-Saharan Africa found high rates of 

unmet needs for family planning and unplanned pregnancies, demonstrating the limited 

access to family planning and reproductive health services (Ezeh et al., 2010).  Ezeh et al. 

(2010) support this with evidence from Ethiopia, Lesotho, Swaziland and Zambia that 

show a marked difference (20 percentage points) between proportions of births 

categorized as unplanned among the poorest urban women compared to the wealthiest 

urban women in these countries.  The researchers in this study further explain that when 

women do pursue reproductive health services in slum settings, their first choice is often 

to visit traditional providers or untrained personnel because the conditions found at public 

facilities are typically undesirable as compared to those found at the private and informal 

locations (Ezeh et al., 2010).   

Global Comparison 

Similar behaviors are observed among residents of urban slums in other regions of 
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the world.  The use of informal providers among South Asian populations, both in rural 

and urban settings, has been widely studied.  Current data from 2009 suggests that 

informal providers are often visited throughout Bangladesh.  The different types of 

informal providers found within this country include: village doctors, drugstore 

salespeople, traditional birth attendants (untrained), traditional healers, homeopaths, and 

others (Ahmed et al., 2009; Rashid et al., 2011; Sarma & Oliveras, 2011).   

In a comprehensive analysis of utilization of health services across 39 different 

countries, researchers found that poor individuals in almost all countries examined visited 

private facilities to some extent (Saksena et al, 2012).  Researchers exploring health 

service utilization in urban Kerala, India showed the majority of the population accessing 

health services were using private providers, despite the availability of public providers 

(Levesque et al., 2006). Studies such as these emphasize the complexity of factors 

associated with type of facility use among poor populations.  

One study examining antenatal care (ANC) health seeking behaviors among slum 

dwellers in selected Bangladeshi settlements found that women tended not to seek care at 

public or governmental facilities.  Care was sought instead from informal, traditional 

providers located within the slums (Rahman et al., 2010).  In the urban slums of Indore, 

India, the vast majority of deliveries take place in home environments often attended by 

unskilled individuals who lack adequate training (Argawal et al., 2007).    

Other research indicates that street dwellers in Dhaka slum areas often seek care 

at pharmacies, drug retailers, or mobile clinics run by non-governmental organizations 

(NGOs) as opposed to government-run facilities.  Limited financial resources were 

routinely cited in this study as reasons for not seeking care for an illness (Uddin et al., 
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2009).   Among mothers with children with acute respiratory infection (ARI) in one 

urban slum area in Delhi, the majority who sought care did so with a private provider, 

while only one third of mothers seeking treatment did so with a government doctor 

(Gupta et al., 2007).  

Accessing Care in the Context of Maternal and Child Health  

Effective Maternal and Child Health Interventions 

Reducing maternal deaths by half and child deaths by two-thirds by 2015 were 

among key objectives included in the Millennium Development Goals (MGDs 4 and 5).   

Barriers to accessing effective maternal and child health interventions must be overcome 

in order to achieve progress toward these goals.  This section outlines the most significant 

public health interventions to improve maternal and child health outcomes.   

When it comes to child and maternal health, the first and most widely recognized 

intervention is immunization.  The global eradication of Smallpox between 1967 and 

1977 led to the development of the Expanded Programme on Immunization (EPI) by 

WHO in 1974, with the goal of providing universal immunization coverage to children 

worldwide (WHO, 2011).  WHO reports that 13% of child deaths worldwide are caused 

by vaccine-preventable deaths (WHO, 2011).  In response to this issue, UNICEF and 

WHO jointly developed The Global Immunization Vision and Strategy (GIVS), a 

framework to address mortality to vaccine preventable diseases (WHO, 2011).  The 

provision of the diphtheria, pertussis and tetanus (DPT) vaccine, for example, has 

prevented an estimated 2.5 million deaths each year among children under the age of five 

(UNICEF, 2012).   

 Maternal health interventions in developing countries also place a strong 
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emphasis on the provision of antenatal care (ANC), with a recommended minimum of 

four visits among pregnant women to their healthcare providers.  ANC provides a critical 

opportunity for health care providers to identify obstetric risks and encourage pregnant 

women to seek skilled assistance during birth.  The recent review of maternal mortality 

trends between 1990-2008 conducted by WHO, UNICEF, UNFPA and The World Bank 

suggests that increase rates of ANC is one of the key contributing factors to the global 

decline of MMR (WHO, 2010). 

Magnitude of the Maternal and Child Health Problem in Kenya 

As Manuscripts 2 and 3 concentrate on Kenya, the following sections provide an 

overview of key MCH indicators in the country, followed by health indicators among 

Kenyan slum dwellers.  Estimates of maternal mortality from 2008 show that sub-

Saharan Africa and South Asia together account for the majority of maternal deaths 

worldwide (87% of maternal deaths) (WHO, 2010).  Globally, Kenya has one of the 

highest indicators of maternal deaths and has an estimated MMR of 530 per 100,000 live 

births (WHO, 2010).    

Data from the latest DHS in Kenya (conducted in 2008-9) indicate that the 

majority of pregnant women do not seek the recommended four or more antenatal care 

visits, with a decline from 52% in 2003 to 47% in 2008 (KDHS, 2010).  Less than half of 

all births in Kenya are delivered in a facility (43%); however, home births have seen a 

slight decline from 59% to 56% between 2003 and 2008.  Reasons for not delivering in a 

facility were: high cost of services, poor quality services, and distance to facilities 

(KDHS, 2010).   

According to UNICEF reports, Kenya’s under-5 Mortality Rate (U5M) was 85 
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per 1,000 live births in 2010 and Infant Mortality Rate was 55 per 1,000 live births 

(UNICEF, 2012).  Among the country’s poorest 20%, the U5M is estimated at 95%, 

compared to 69% per 1,000 live births among the wealthiest 20% (WHO, 2011). Vaccine 

coverage data from the KDHS (2010) suggest relatively high declines in vaccines given 

in series, such as Pentavalent and Polio (10% and 9%, respectively).   However, there has 

been an increase in proportion of children fully immunized from 57% in 2003 to 77% in 

2008 (KDHS, 2010).  

Health Status among Slum Inhabitants in Kenya 

 The Nairobi Urban Health Demographic Surveillance Site (NUHDSS) is tracking 

health and demographic data from two urban slums in Nairobi – Kirongocho and 

Viwandani.  Reports from the NUHDSS indicate that infant and child mortality rates are 

declining in both slum populations, a trend consistent with national data reported by the 

Kenya Demographic and Health Survey (Emina et al., 2011).  While significant declines 

have been observed, the IMR remains high at 58.5 per 1,000 live births and U5M at 79 

per 1,000 live births (KDHS, 2010).   

 Estimates of maternal mortality in two of Nairobi’s slums were found by Ziraba et 

al. to be higher (706 per 100,000 live births) than the national MMR of 550 per 100,000 

live births.  In this study, researchers found the leading cause of maternal death to be 

complication from abortion, followed by eclampsia, postpartum sepsis and hemorrhage 

(Ziraba et al., 2009).   

Efforts to Improve the Lives of Slum Dwellers in Kenya 

The Kenya Slum Upgrading Programme (KENSUP) was established in 2004 as a 

collaborative effort between the Ministry of Health and UN Habitat, to improve the living 
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conditions of those living in urban informal settlements.  Three areas were identified as 

the focus of the program, including: Nairobi, Kisumu and Mavoko.  Development of 

income-generating opportunities, the establishment of infrastructure, and efforts to 

improve housing are among the specific objectives set out by the program (UN-Habitat, 

2005).   

 

A Review of Existing Health Facility Assessments 

Manuscript 3 of this research focuses on supply-side data from the health system, 

which is generated from health facility assessments (HFA).  Information on the services 

provided within a health facility can be internally generated through routine reporting 

systems, but also through external assessments or surveys.  The following section 

provides a review of existing health facility assessment tools that are employed 

externally, with an emphasis on the different sampling methods and approaches used for 

implementation.  The selection of health facility assessments to be reviewed here is based 

on the 2008 report conducted by the International Health Facility Assessment Network 

(IHFAN) and the tools they have profiled.   

 

Service Provision Assessment (SPA) 

The most recent Service Provision Assessment in Kenya (KSPA) was conducted 

in 2010, in conjunction with the Ministry of Medical Services, the Ministry of Public 

Health and Sanitation, The National Coordinating Agency for Population and 

Development (NCAPD), and the National Bureau of Statistics.  The purpose of the KSPA 

is to assess the preparedness and the quality of care provided by facilities offering the 

following services: maternal and child health, family planning, reproductive health, 
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HIV/AIDS, TB, and malaria (KSPA, 2010).  Facilities assessed in the survey include 

governmental facilities as well as facilities run by non-governmental organizations 

(NGOs), private organizations, and faith-based organizations (FBOs).  The process of 

conducting the KSPA involved four data collection methods, including a health facility 

audit questionnaire, facility observations, client exit interviews, and health worker 

interviews.   

In general, the sampling of facilities used for the SPA survey is based on existing 

government and NGO coordination lists as well as the sampling frame obtained from a 

national implementing agency (MEASURE Evaluation, 2008).  In the case of the 2010 

KSPA, Kenya’s Master Facility List (MFL) was used.  The MFL included a total of 6,192 

health facilities, and was provided by the Government’s Division of Health Information 

Systems (KSPA, 2010).  Facilities were randomly selected from the MFL, and a total of 

703 were included in the final sample from all eight provinces in Kenya (KSPA, 2010).   

 

Facility Audit of Service Quality (FASQ) 

The Facility Audit of Service Quality developed by MEASURE Evaluation 

focuses on facilities providing reproductive health and child health services.  A complete 

census of facilities in a district (public and private) is done with this health facility 

assessment, typically every one to two years.  The assessment encompasses the following 

components: General facility information; family planning services; STI management; 

ANC; maternity/delivery; post-abortion care; child health/welfare; HIV prevention; 

treatment and care; and GPS for location of facilities. While similar to the SPA in many 

ways, this assessment is a low-cost method intended for rapid assessment and is not as 
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comprehensive as the more in-depth health facility assessments. The FASQ does not 

require external technical assistance and is meant to be carried out by local or district 

level in-country staff (IHFAN, 2008).   

 

Health Facility Census (HFC) 

The Health Facility Census (HFC) is supported by the Japan International 

Cooperation Agency (JICA) and is generally proposed during the preparation of the 

national strategic planning process.  The primary focus of the assessment is on the 

infrastructure of health facilities and availability of equipment and resources.  This 

assessment method covers all public and semi-public health care providers, and also 

includes “major” private providers.  The HFC is implemented in partnership with MOH 

and National Statistical Office and is used to help monitor country investments in the 

health sector (IHFAN, 2008).   

Service Availability Mapping (SAM)/Service Availability and Readiness Assessment 

(SARA) 

WHO’s Service Availability Mapping (SAM) survey, now called the Service 

Availability and Readiness Assessment (SARA) is intended to be a rapid assessment of 

the availability and readiness to provide quality health services.  Data is collected on 

human resources, training, basic equipment, supply availability and infrastructure, as well 

as the geographic location of facilities.  The SAM/SARA is implemented as a census in 

all public and private facilities in a district, using an existing listing from a country’s 

Ministry of Health.   
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Research Goal, Study Aims and Questions 

 

Goal of the Research 

The overall goal of the study is to quantify maternal and child health care access, 

utilization and outcomes among urban slum dwellers in selected countries in sub-Saharan 

Africa and South Asia.  To that end, the study aims to measure trends in maternal and 

child health care utilization and health outcomes over time, as well as inequalities in 

access, utilization and outcomes through comparisons to other urban (non-slum) and rural 

populations.  This study adds to a growing body of literature on the specific health 

systems priorities and public health needs of urban slum communities in Sub-Saharan 

Africa and South Asia. 

Study Aims 

The present research contains three specific aims (presented in Manuscripts 1-3), 

all of which relate to the theme of access, utilization, and health outcomes among urban 

residents of slums.  The first aim explores trends in health care utilization and outcomes 

among urban slum residents as compared with other urban and rural residents in seven 

different countries (sub-Saharan Africa and South Asia).   The following questions guide 

the analysis in Aim 1: 

Aim 1 Research Questions 

1. What changes have occurred between 2003-2011 concerning maternal and child 

health seeking behaviors (specifically ANC attendance, tetanus toxoid 

vaccination, appropriate delivery and child immunization) among urban slum 

residents across countries? 
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2. What changes have occurred between 2003-2011 concerning child health 

outcomes (specifically diarrheal disease and ARI prevalence) among urban slum 

residents across countries? 

3. Are there inequalities in maternal and child health care utilization (ANC 

attendance, TT vaccination, skilled delivery and child immunization) and 

infectious disease outcomes (ARI and DD) between slum residents and other 

urban residents? 

4. How have any inequalities in maternal and child health care utilization between 

slum residents and other urban residents changed over time? 

The second study aim examines trends in childhood diarrheal disease, ARI, and access to 

water and sanitation over a twenty-one year period spanning the implementation of a  

national slum upgrading program in Kenya.  Aim 2 is guided by the following research  

questions: 

Aim 2 Research Questions 

1. What changes are observed in slum residents’ prevalence of ARI and DD after the 

KENSUP program was implemented in 2004? 

2. What changes are observed in slum residents’ access to improved water and 

sanitation after the KENSUP program was implemented? 

3. What disparities exist in ARI and DD between slum and non-slum residents 

before and after the start of the KENSUP program? 

Study Aim 3 is twofold: first, to describe the capacity (readiness) of health facilities 

(formal and informal) to provide general health services in slums, and secondly, to 
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measure performance of facilities’ service availability and readiness indicators against 

global targets. The following research questions guide the analysis in Aim 3: 

Aim 3 Research Questions 

1. What does general health service availability look like in one urban slum in 

Kisumu, Kenya and one urban slum in Eldoret, Kenya as measured by a health 

facility assessment adapted to slums?  

2. How do slums in Kenya perform in terms of general service readiness compared 

to global benchmarks established by WHO?  

3. How do the selected slums in Kenya perform relative to regional, urban and 

national averages?  

4. What is the geographical distribution of health services in two slum communities 

in Kenya?    

Conceptual Model 

The intra-urban health disparities conceptual model developed by the author (see 

Figure 1) depicts the relationship between the three study aims, exploring the 

interconnected issues of access to health services, utilization of health services, and 

health outcomes among urban slum residents.  Specific measures accounted for in each 

research objective are highlighted within each area of focus.  Factors influencing the 

various elements of access, utilization and outcomes are presented, and relationships 

between those factors are indicated with dashed lines. This conceptual model, based on 

the Andersen model of health care access developed in 1968, has been modified to 

include relevant determinants found in urban slum settings.   
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Figure 1.  Overall conceptual model linking the three study aims 
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Research Methods 

Study Design 

Three complementary, observational approaches were used to describe health care 

access, utilization and health outcomes among urban slum dwellers in sub-Saharan Africa 

and South Asia.  Manuscript 1 details the trend analysis carried out in Bangladesh, 

Ethiopia, Kenya, Malawi, Nepal and Nigeria between 2003 and 2011.  Manuscript 2 also 

explores trends, but in Kenya exclusively, and uses an ecological design to examine these 

trends before and during the roll out of Kenya’s national slum upgrading program (1993-

2014).  Manuscript 3 examines service availability and readiness components of the 

health system in two urban slums in Kenya. 

Quantitative Methods 

Quantitative data used in this study come from three primary sources: the 

Demographic and Health Survey (DHS), the Service Provision Assessment (SPA) and a 

modified version of WHO’s Service Availability and Readiness Assessment (SARA).  

The following section describes each of these data sources and briefly outlines the 

analysis for each Aim. 

DHS Overview  

Nationally representative data from the Demographic and Health Surveys are 

made available by MEASURE DHS and Macro International (Appendix A, pg. 169) for 

permission to access DHS data). The DHS is a population-based survey, using multi-

stage probability sampling, administered to women of reproductive age (15-49).  The 

DHS surveys contain a household questionnaire and a women’s questionnaire, and collect 
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data on contraception, fertility, maternal and child health status, nutrition, sexual 

behavior, infant and child mortality, and household characteristics.   

DHS Data – Country Selection  

Seven countries in Sub-Saharan Africa and South Asia were selected for the 

study’s first aim to examine trends in maternal and child health care utilization and 

associated outcomes.  These two regions were selected for two primary reasons—they 

currently hold the largest slum populations globally, and have the greatest projected 

urban growth rates in the future (UN-Habitat, 2011). A total of 49 countries in these two 

regions have available DHS data.  After examining the list of countries with DHS survey 

activities in the regions of interest, countries were selected based on their status as having 

“generalized slums,” that is, a high incidence of slums not only small cities and towns, 

but also in the capital and large cities (UN-Habitat, 2009).  Only countries that contained 

at least two data collection rounds (and in which the last two data collection rounds 

occurred during or after the year 2003) were included in the study.  2003 was selected as 

the cut-off year based on the availability of wealth measurement data (Montagu et al., 

2011).  

Two counties with slum concentrations higher in the capital/large cities were also 

considered for inclusion in the study – Kenya and Bangladesh.  We included Kenya 

based on its relevance to the study’s third aim, and Bangladesh based on its high levels of 

urban poverty. See Appendix B, pg. 170 for a depiction of the country selection process 

and outcomes.   

DHS Data Management 

 We source data from each DHS round from separate files (in this study, the data 
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of interest can be found in the women’s questionnaire and the household questionnaire). 

These files must be combined for each country round.  The data is represented as a one-

to-many relationship, meaning that for each household, there exist numerous 

corresponding data files for women and children.  To merge the household and women’s 

data, the cluster and household number variables were used (HV001 with V001 and 

HV002 with V002).  

DHS Data Analysis 

Stata version 11 (StataCorp, College Station, Texas, 2009), a statistical analysis 

software tool, was used to analyze all DHS data used in the study.  The survey commands 

in Stata were used to account for the complex survey design used in the DHS.  Individual 

country and year sample weights provided by the DHS were used without adjustment.  

The specific dependent and independent variables used in the analysis of DHS data are 

described in Manuscripts 1 and 2.   

SPA Overview 

The SPA, which gathers nationally representative data from health facilities, is 

used to monitor health performance related to HIV/AIDS, reproductive health, and child 

health services.  SPA data are made available through the same request mechanism as the 

DHS.  For this study, we access SPA data from Kenya for the years 1999, 2004 and 2010. 

SPA Data Analysis – Aim 2  

In this aim, SPA data are analyzed to look at adherence to IMCI guidelines over 

three surveys as a marker of quality of preventive and curative child health services.  We 

use an index of six equally weighted items scored on a percentage scale to assess clinical 
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signs and symptoms as recommended by WHO and UNICEF and outlined in the 2005 

IMCI Handbook (Chopra et al., 2005; Naimoli et al., 2006; Edward et al., 2009).   

SARA Overview  

WHO’s eight-module Service Availability and Readiness Assessment tool 

collects health facility data to measure the availability of health services and the readiness 

of the those facilities to provide such services.  The SARA survey used in this study has 

been adapted to slum locations in Kenya in 2011.  Data from this pilot are analyzed to 

answer research questions outlined under Study Aim 3.   

SARA Data Analysis – Aim 3 

This study examines two core areas of service availability in the following domains: 

health infrastructure and health workforce.  We calculate a total of four service 

availability indicators for all formal providers in Nyalenda and Langas as outlined by 

WHO in the SARA reference manual (WHO, 2015): 

1. Facility density per 10,000 population 

2. Inpatient bed density per 10,000 population 

3. Maternity bed density per 1,000 pregnant women  

4. Health workforce density 

The current research also examines five general service readiness indicators according to 

WHO standards (WHO, 2015), within the following areas: basic amenities, general 

equipment, standard precautions for infection prevention, diagnostic capacity and 

essential medicines.  Mapping and GIS analysis allows us to document geographic access 

to health care providers in the slums with GPS data collected as part of the SARA pilot in 

Nyalenda and Langas.   



 

 
31

Ethical Considerations 

IRB approval for SARA implementation was granted by two Kenyan universities—

Great Lakes University of Kisumu (GLUK) (Appendix  C – Approval letter, pg. 171) and 

Moi University School of Public Health (Appendix D  – Approval Letter, pg. 172).  

Approval was granted in Nyalenda and Langas, respectively. According to the George 

Washington University Medical Center IRB, a Faculty member can make the 

determination about Human Subjects research.  Because the pilot research conducted in 

Nyalenda and Langas (2011) did not to fall under the Human Subjects Research category, 

review and approval were not required.  Secondary analysis of the data from this pilot 

research was confirmed as “Not Human Subjects Research” by the GWU IRB (Appendix 

E, pg. 173).  
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Chapter 2 (Manuscript 1): Trends in Maternal and Child Health Care Utilization and 
Child Health Outcomes among Slum Residents in Sub-Saharan Africa and South Asia: 

Estimating Spatial Inequality Using a Slum Index 

 
 
 

Introduction 

Approximately 3.9 billion individuals reside in urban locations globally. By 2050, 

67% of the world’s population will be urban (UN-Habitat, 2014).   More than 40% of 

urban populations inhabit low-income settlements, or slums, characterized by inadequate 

living conditions and poor access to basic services including: improved water and 

sanitation, sufficient living area, durable housing, and secure tenure (UN-Habitat, 2003). 

Approximately 863 million people currently live in slum conditions (UN, 2013), a 

number projected to grow to 3 billion by 2050 (WHO, 2005a).  

Africa and Asia are urbanizing faster than any other regions worldwide and much 

of this projected growth will be seen in slums (UN-Habitat, 2014).  As of 2006, 71.8% of 

urban residents in sub-Saharan Africa (SSA),  an estimated 199.54 million, were found to 

be living in slums (UN-Habitat, 2006), and this number is expected to reach nearly 400 

million by 2020 (UN-Habitat, 2007).  In South Asia (SA), 35% of the urban population 

(190.74 million) was living in slums as of 2010 (UN-Habitat, 2010).   

The inadequate built environment of rapidly expanding urban areas, often 

characterized by lack of access to safe water and sanitation, are well documented and 

well-known determinants of increased risk of infectious disease associated morbidity 

among residents (Olack et al., 2014; Katukiza et al., 2013).  Infectious diseases such as 

diarrhea and injuries resulting from violence are among some of the major public health 

threats to which slum dwellers are exposed (Sclar et al., 2005; Mercado et al., 2007; 
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Harpham, 2009).  High levels of pollution from motor engines and insufficient 

infrastructure leading to poor traffic management also create increased risk environments 

for city inhabitants (Campbell & Campbell, 2007).  Overcrowded living conditions and 

exposure to high levels of air pollution in slums lead to increased risk of lead poisoning 

and respiratory illnesses such as tuberculosis (TB), acute respiratory infections (ARI), 

and asthma (McMichael, 2000; Sclar et al., 2005).   

For years, cities were considered places that fostered health.  Studies revealed 

ways in which rural residents fared worse than urban counterparts (WHO and UN-

Habitat, 2010).  Nevertheless, with a more recent focus on disparities, this concept of the 

“urban advantage” has shifted to the “urban penalty” in LMIC.  Evidence suggests some 

urban dwellers, particularly women, are in fact at a disadvantage with the expansion of 

slum populations in urban areas (Rice and Rice, 2009).  Analyses reported in the 2006/7 

State of the World’s Cities Report show that slum dwellers experience a greater burden of 

illness and mortality compared to other urban residents.  In some cases, disease incidence 

of urban slum dwellers is higher than that of rural residents.  According to the report, 

malnutrition among children, diarrheal disease, and HIV/AIDS were three issues in 

which slum inhabitants fared worse than rural counterparts in a number of low income 

countries (UN-Habitat, 2007).  UN-Habitat reported diarrheal disease among children in 

slums in Nairobi, Kenya in 1998, for example, to be 27% compared to 19% in rural areas.  

The average urban prevalence was 12%; a figure, which reported alone, would give the 

misleading impression that urban children display better indicators with respect to 

diarrheal disease compared to rural children (UN-Habitat, 2007). 

With rising rates of urbanization and vast growth of slums in developing 
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countries, research is needed to measure the determinants of health in slums. By 

estimating trends in urban health care utilization and health outcomes among urban slum 

residents relative to other urban inhabitants, we can better inform program implementers 

and policy makers. The study further explores comparisons with rural populations to 

determine if disparities in health care utilization and health outcomes are also present 

between urban and rural populations.  Such comparisons help to determine whether there 

is evidence of an urban penalty, or whether disparities are growing across populations in 

the study countries.   

To address this gap in research on health in slums, this study adapts a spatial 

approach to identify slum residents (Günther & Harttgen, 2012) to compare maternal and 

child health (MCH) care utilization and outcomes between slum, other urban and rural 

residents in SSA and SA over time.  

 

Methods 

Data  

Sub-Saharan Africa and South Asia were selected for the study as regions of 

interest based on the size of their slum populations and projected future growth.  A total 

of 49 countries in the regions of interest have available Demographic and Health Surveys 

(DHS) data. From this list, countries were selected based on their status as having 

“generalized slums,” that is, a high incidence of slums in small cities and towns, as well 

as in the capital and large cities (UN-Habitat, 2009). Repeated cross-sectional data 

between 2003 and 2011 provides a representative sample of women aged 15-494 in the 

study countries.  The DHS uses a multi-stage probability sampling approach to obtain a 

                                                           
4 DHS collected data for women aged 12-49 in the 2011 Bangladesh survey 
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nationally representative sample of women aged 15-49 (DHS Program, 2014). 

 

Outcomes 

We examine four measures of MCH utilization: ANC (4+ visits during the most 

recent pregnancy), Tetanus Toxoid (TT) vaccination (at least 2 injections before the last 

birth), skilled delivery (SD) (attended by skilled personnel), and childhood immunization 

(completion of BCG, DPT, polio and measles for the index child).  The child health 

outcomes measure prevalence of diarrheal disease (DD) and acute respiratory infection 

(ARI) (children having diarrhea or chronic cough in the last two weeks).   

 

Independent Variables 

The independent variable of interest in this study is slum status.  As actual slum 

status in the DHS is unknown, Günther & Harttgen’s method (2012) allows us to estimate 

slums using UN criteria alongside location information.  DHS data is based on two-stage 

cluster sampling14, and it is possible to identify urban clusters (within one census 

enumeration area) where a proportion of the households meet the UN criteria. A slum 

household is considered one that lacks at least two of the UN criteria (Table 1) and falls 

within a geographic area where 50% of the households also lack two or more of the 

criteria. 
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Table 1.  UN Criteria for Slum Inhabitants and Definitions Applied to the Data 

Criteria 

 

Definition 

Access to improved 
water   
 

A household is considered to have access to improved water if it has water 
piped into the dwelling or compound, access to a borehole, or access to a 
protected source of water (well or spring). 

Access to improved 
sanitation 

Access to improved sanitation is defined as a household’s access to a flush 
toilet or pit latrine (improved or pit latrine with slab). 

Durability of housing  
 

Household durability is defined by measuring housing materials for walls, 
floor and roof.   

Sufficient living area  
 

Insufficient living area is defined as more than three individuals sharing a 
room for sleeping, with a minimum of 4 square meters. 
 

Security of tenure This information is not collected by DHS and as a result is excluded from 
the analysis. 

   
 
Variables known to affect utilization are controlled for in the multivariate models.  

 

Data Analysis 

Data are analyzed using Stata version 11 (StataCorp, College Station, Texas, 

2009).  The first phase of analysis involves the calculation of descriptive statistics; 

measures of absolute changes in the outcomes and annual percent change by country and 

year have been calculated (Figures 3a, 3b and 3c).  Multivariate logistic regression 

models are fitted using Stata version 11, which measures differences in outcomes 

between slum and other urban residents while controlling for potential confounding 

variables (see Note, Table 4).  Statistical significance is set at the .05 level for all models.  

The logistic regression model is expressed as:   

 

�� � �
1 − �� =  
 +  ��� + ���ℎ +  ���ℎ +  � 

 

Where P is the probability of utilization/outcome, Tr is the type of residence, Hh is a set 

of household characteristics, and Ch is a set of child characteristics.  
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 To assess whether changes were significant over time, we use Stata’s “seemingly 

unrelated estimation” (suest) post-estimation command, which uses a Wald chi square 

test to compare regression coefficients across years.  To achieve this, models estimated 

separately for each year were combined using the suest command. The composite model 

allows us to test whether coefficients differ across years.    

 

Results  

Heterogeneity Between Urban Areas 

The present study finds wide variation in maternal and child health seeking 

behaviors and child health indicators among slum dwellers, urban residents and rural 

residents between the different study countries.  The proportion of urban residents living 

in slums decreased over the study period in the majority of countries (Figure 1a).  

Bangladesh and Malawi ,however, did experience increases in the proportion of urban 

slum residents over the study period.  The greatest growth was seen in Malawi, with the 

proportion of slum dwellers increasing from 5.1% in 2004 to 22% in 2010.  

 

Maternal Health Care Utilization in Slums 

ANC in slums declined for the majority of countries, with the exception of Nepal 

and Nigeria.  In Kenya, this trend occurs across populations (a decline of 16% among 

slum dwellers, 8% among urban dwellers, and 5% among rural residents).  Despite this 

downward pattern, some countries did experience increasing uptake of ANC.  In Nepal, 

the proportion of slum dwellers receiving appropriate ANC increased by 22.3% between 

2006-2011, with the same increase among rural residents and an increase of 15% among 
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other urban dwellers (Table 2a).  Nigeria’s slums saw a 12.4% increase in ANC between 

2003-2008 (other urban residents only saw an increase of 3% and rural residents saw a 

decline of 1% over the same period).   

The proportion of slum dwellers receiving TT was high in all countries (over 

60%).  Despite this, declines were seen in Bangladesh and Tanzania (Table 2b).  In 

Tanzania, this drop appears to be a national trend, with reductions in the proportion of 

women receiving TT among other urban (3 percentage points) and rural residents (4 

percentage points).  In Bangladesh, the proportion of other urban dwellers receiving TT 

remains the same over the study period, while greater declines are seen among rural 

women compared to slum dwellers (5% compared to 1%).   

Positive trends were seen with skilled delivery (SD). The proportion of mothers in 

slums having a skilled attendant at birth increased across all countries, with Nepal, 

Ethiopia, Malawi and Kenya showing the greatest improvements (Table 2c).  In Nepal, 

increases were greatest in slums (33 percentage points), while other urban and rural 

residents increased by 14% and 20%, respectively.  Other urban and rural residents in 

Kenya saw no change over time in terms of SD, while SD did improve among slum 

residents.  
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Figure 1a. Weighted proportion of urban residents living in slums as identified using the slum index, 

by county and survey year 

  
Figure 1b.  Weighted proportion of rural residents by country and year 
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Table 2a. Weighted proportion of urban slum dwellers, other urban and rural residents receiving appropriate ANC by country and survey year 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Slum Residents Non-Slum Residents (Urban) Rural Residents 

 
First Survey Second Survey 

 
First Survey Second Survey 

 
First Survey Second Survey 

 

Country 
PROP 

(95%CI) 
n 

PROP 
(95%CI) 

n 
Change 
survey  

1-2 

PROP 
(95%CI) 

n 
PROP 

(95%CI) 
n 

Change 
survey 

1-2 

PROP 
(95%CI) 

n 
PROP 

(95%CI) 
n 

Change 
survey 

1-2 

Bangladesh 
(2007, 2011) 

23.0 
(7.2-53.3) 

 
17 

19.7 
(14.4-26.5) 

 
100 -3.23 

39.2 
(34.4-44.1) 

 
647 

47.7 
(43.9-51.6)* 

 
903 8.56 

16.0 
(13.6-18.7) 

 
477 

18.0 
(16.2-20.0) 

 
937 2.04 

Ethiopia 
(2005, 2011) 

30.8 
(22.1-41.1) 

 
61 

24.2 
(18.6-30.9) 

 
37 -6.55 

69.0 
(61.4-75.7) 

 
586 

51.4 
(44.4-58.3)* 

 
801 -17.64 

8.2 
(6.7-9.9) 

 
483 

14.4 
(12.5-16.5)* 

 
867 6.25 

Kenya 
(2003, 2008) 

50.9 
(43.0-58.7) 

 
75 

39.9 
(30.0-50.7) 

 
39 -10.97 

70.8 
(67.1-74.3) 

 
643 

63.1 
(57.5-68.4)* 

 
598 -7.67 

49.8 
(47.2-52.4) 

 
1353 

44.5 
(41.8-47.3)* 

 
1253 -5.28 

Malawi 
(2004, 2010) 

64.4 
(45.1-80.0) 

 
32 

48.7 
(40.4-57.1) 

 
167 -15.68 

65.8 
(61.2-70.2) 

 
520 

49.2 
(45.4-52.9)* 

 
535 -16.68 

56.1 
(54.2-57.9) 

 
3636 

45.3 
(43.9-46.6)* 

 
5384 -10.79 

Nepal 
(2006, 2011) 

25.6 
(18.6-34.0) 

 
78 

53.1 
(39.6-66.1)* 

 
36 27.51 

58.7 
(52.8-64.5) 

 
385 

73.9 
(68.9-78.4)* 

 
579 15.17 

26.1 
(22.3-30.3) 

 
747 

47.7 
(43.4-51.9)* 

 
1536 21.61 

Nigeria 
(2003, 2008) 

51.7 
(40.3-63.0) 

 
66 

51.6 
(39.7-63.4) 

 
181 -0.06 

76.4 
(73.6-84.0) 

860 
79.3 

(76.1-82.2) 
 

3037 0.03 
38.3 

(33.6-43.2) 
 

952 
37.6 

(34.8-40.5) 
 

4470 -0.74 

Tanzania 
(2004, 2010) 

49.3 
(37.3-61.4) 

 
43 

46.7 
(39.9-53.6) 

 
23 -2.64 

73.6 
(68.2-78.4) 

 
723 

58.0 
(52.9-62.9)* 

 
592 -15.61 

58.9 
(56.4-61.3) 

 
2751 

39.4 
(37.1-41.8)* 

 
1736 -19.49 

 
*statistically  significant change between surveys, p<.05 
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Table 2b. Weighted proportion of urban slum dwellers, other urban and rural residents receiving appropriate TT by country and survey year  

 
Slum Residents Non-Slum Residents (Urban) Rural Residents 

 
First Survey Second Survey 

 
First Survey Second Survey 

 
First Survey Second Survey 

 

Country 
PROP 

(95%CI) 
n 

PROP 
(95%CI) 

n 
Change 
survey 

1-2 

PROP 
(95%CI) 

n 
PROP 

(95%CI) 
n 

Change 
survey 

1-2 

PROP 
(95%CI) 

n 
PROP 

(95%CI) 
n 

Change 
survey 

1-2 

Bangladesh 
(2007, 2011) 

75.6 
(61.3-85.9) 

 
126 

74.3 
(70.5-77.8) 

 
712 -1.32 

82.8 
(81.1-84.3) 

3293 
83.4 

(81.9-84.8) 
4258 0.62 

81.9 
(80.5-83.3) 

5556 
76.9 

(75.8-78.1)* 
8974 -4.99 

Ethiopia 
(2005, 2011) 

75.5 
(68.6-81.2) 

 
273 

69.7 
(65.3-73.7) 

 
249 -5.75 

92.0 
(90.3-93.3) 

3702 
88.1 

(85.6-90.2)* 
4448 -3.88 

57.7 
(55.7-59.8) 

5493 
63.7 

(61.5-65.8)* 
6957 5.92 

Kenya 
(2003, 2008) 

69.7 
(62.1-76.3) 

 
157 

77.8 
(66.9-85.8) 

 
105 8.06 

84.3 
(82.2-86.1) 

2120 
70.2 

(66.3-73.9)* 
942 -14.06 

74.4 
(72.6-76.1) 

3992 
70.3 

(68.4-72.2)* 
3276 -4.12 

Malawi 
(2004, 2010) 

82.6 
(77.6-86.6) 

 
66 

84.9 
(80.6-88.4) 

529 2.37 
86.1 

(83.6-88.2) 
1340 

88.0 
(86.3-89.6) 

2128 1.93 
78.0 

(76.8-79.1) 
7829 

80.6 
(79.7-81.5)* 

15820 2.64 

Nepal 
(2006, 2011) 

68.3 
(61.6-74.2) 

221 
67.4 

(54.5-78.1) 
55 -0.88 

73.9 
(68.9-78.3) 

496 
82.6 

(79.5-85.3)* 
644 7.84 

61.9 
(57.1-66.5) 

1819 
68.6 

(65.0-72.0)* 
2097 6.73 

Nigeria 
(2003, 2008) 

66.6 
(57.2-74.8) 

172 
71.1 

(62.9-78.2) 
465 4.56 

87.2 
(84.4-89.5) 

2351 
86.9 

(85.1-88.5) 
8375 -0.27 

63.3 
(58.8-67.6) 

2989 
63.8 

(61.5-66.0) 
14343 0.53 

Tanzania 
(2004, 2010) 

79.9 
(73.5-85.1) 

117 
77.7 

(71.5-82.9) 
78 -2.22 

85.9 
(83.6-87.9) 

1980 
84.0 

(81.5-86.2) 
2029 -1.92 

71.7 
(70.0-73.4) 

5563 
67.4 

(65.7-69.1)* 
5111 -4.28 

*Statistically significant change between surveys, p<.05 
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Table 2c. Weighted proportion of urban slum dwellers, other urban and rural residents with deliveries attended by skilled personnel by country and survey year  

 
Slum Residents Non-Slum Residents (Urban) Rural Residents 

 
First Survey Second Survey 

 
First Survey Second Survey 

 
First Survey Second Survey 

 

Country† PROP 
(95% CI) 

n 
PROP 

(95% CI) 
n 

change 
survey 

1-2 

PROP 
(95% CI) 

n 
PROP 

(95% CI) 
n 

change 
survey  

1-2 

PROP 
(95% CI) 

n 
PROP  

(95% CI) 
n 

change 
survey 

1-2 

Bangladesh 
(2007, 2011) 

22.0 
(6.9-51.8) 

14 
23.1 

(17.8-29.4) 
111 1.1 

39.3 
(34.2-44.6) 

664 
55.9 

(51.6-60.1)* 
1076 16.61 

13.7 
(11.9-15.7) 

420 
21.9 

(20.1-23.9)* 
1129 8.26 

Kenya 
(2003, 2008) 

48.6 
(39.7-57.6) 

55 
60.4 

(46.7-72.3) 
81 11.84 

77.4 
(73.2-81.1) 

733 
75.5 

(68.3-81.5) 
1007 -1.86 

36.6 
(33.4-39.8) 

1020 
36.8 

(33.3-40.3) 
1622 0.25 

Malawi 
(2004, 2010) 

59.8 
(26.6-85.9) 

36 
75.4 

(66.4-82.6) 
307 15.63 

85.4 
(80.8-89.1) 

669 
90.0 

(87.3-92.2)* 
990 4.61 

52.3 
(49.9-54.7) 

3378 
71.9 

(70.1-73.6)* 
8803 19.59 

Nepal 
(2006, 2011) 

20.8 
(14.6-28.5) 

59 
48.8 

(36.0-61.8)* 
39 28.07 

63.1 
(56.6-69.2) 

379 
78.8 

(74.6-82.4)* 
592 15.64 

15.5 
(12.6-18.8) 

413 
35.1 

(31.3-39.0)* 
1001 19.6 

Nigeria 
(2003, 2008) 

39.5 
(28.1-52.2) 

50 
33.5 

(22.7-46.4) 
111 -5.99 

65.3 
(57.2-72.7) 

731 
63.9 

(59.8-67.8) 
2700 -1.43 

26.4 
(21.7-31.8) 

672 
24.6 

(22.2-27.1) 
2955 -1.88 

Tanzania 
(2004, 2010) 

63.7 
(47.3-77.4) 

51 
70.4 

(54.6-82.5) 
43 6.76 

82.8 
(78.3-86.6) 

826 
87.9 

(84.0-90.9) 
892 5.06 

35.4 
(32.4-38.5) 

1662 
41.8 

(38.4-45.3)* 
1792 6.38 

*Statistically significant change between surveys, p<.05 
†Data for skilled delivery as defined by presence of doctor, nurse or midwife not available for Ethiopia  
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Table 2d.   Weighted proportion of urban slum dwellers and other urban residents with fully immunized children by country and survey year 

 
Slum Residents Non-Slum Residents (Urban) Rural residents 

 
First Survey Second Survey 

 
First Survey Second Survey 

 
First Survey Second Survey 

 

Country 
PROP 

(95% CI) 
n 

PROP 
(95% CI) 

n 
change 
survey 

1-2 

PROP 
(95% CI) 

n 
PROP 

(95% CI) 
n 

change 
survey 

1-2 

PROP 
(95% CI) 

n 
PROP 

(95% CI) 
n 

change 
survey 

1-2 

Bangladesh 
(2007, 2011) 

53.7 
(40.8-66.1) 

33 
57.8 

(49.9-65.4) 
175 4.17 

52.3 
(47.3-57.3) 

546 
59.0 

(55.2-62.7)* 
754 6.75 

46.9 
(43.5-50.3) 

909 
56.5 

(53.8-59.1)* 
1929 9.59 

Ethiopia 
(2005, 2011) 

16.4 
(10.3-25.3) 

14 
4.6 

(1.7-11.7)* 
9 -11.88 

41.0 
(33.5-48.9) 

297 
32.9 

(26.8-39.7) 
415 -8.09 

8.8 
(7.4-10.4) 

430 
7.6 

(6.2-9.2) 
456 -1.21 

Kenya 
(2003, 2008) 

7.5 
(2.6-19.6) 

24 
44.5 

(33.1-56.6)* 
48 37.04 

32.3 
(27.9-37.1) 

225 
39.8 

(34.4-45.5)* 
402 7.54 

29.3 
(26.6-32.1) 

674 
48.3 

(45.2-51.5)* 
1642 19.03 

Malawi 
(2004, 2010) 

39.3 
(14.7-70.9) 

20 
47.3 

(41.9-52.8) 
146 8.04 

47.5 
(42.6-52.3) 

293 
48.2 

(43.5-52.9) 
421 0.74 

42.2 
(40.4-44.1) 

2326 
55.8 

(54.2-57.3)* 
5604 13.53 

Nepal 
(2006, 2011) 

15.9 
(10.3-23.6) 

19 
37.8 

(19.8-59.8)* 
17 21.89 

33.7 
(22.1-47.7) 

74 
39.5 

(33.5-45.9) 
135 5.79 

23.9 
(19.1-29.4) 

294 
28.4 

(23.9-33.4) 
367 4.56 

Nigeria 
(2003, 2008) 

3.6 
(1.6-7.6) 

3 
5.2 

(3.0-8.9) 
16 1.61 

11.8 
(8.0-17.0) 

96 
17.8 

(15.7-20.2)* 
597 6.06 

2.1 
(1.3-3.2) 

52 
5.8 

(5.0-6.7)* 
653 3.69 

Tanzania 
(2004, 2010) 

17.3 
(6.9-37.2) 

8 
55.1 

(45.8-64.1)* 
29 37.85 

15.1 
(11.9-19.0) 

114 
61.4 

(56.4-66.2)* 
491 46.32 

18.3 
(16.1-20.8) 

695 
51.6 

(48.9-54.3)* 
1909 33.3 

*Statistically significant change between surveys, p<.05 
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Figure 2a.   Annual percent change in study outcomes among urban slum residents 
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5 *Years in each graph correspond to the number of years between each survey round, inclusive of the first and last years.  The time period of five years was selected for display, but it should be noted that some countries had longer time 

intervals between surveys.  Avg. annual % change =
���������/���

���� ∗ 100.  Where ET1 is health utilization/health outcome estimate for the earlier survey year,  ET2 is health utilization/health outcome estimate for the later survey year, and n is 

the number of years inclusive of the first and last years. 
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Figure 2b.  Annual percent change in study outcomes among urban non-slum residents 
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Figure 2c.  Annual percent change in study outcomes among rural residents 
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Trends in Child Health Outcomes Among Urban Slum Residents 

Between 2003 and 2011, fewer than half of the study countries experienced a 

decrease in the reported prevalence of diarrheal disease among children under five living 

in urban slums. The majority of countries showed a decline in diarrheal disease 

prevalence when looking at other urban populations and rural residents. Regional 

differences were not observed.  Of those countries that did see improvement among their 

urban slum population, Nigeria had the greatest percent decline in diarrheal disease 

prevalence from 36.6% in 2003 to 13.6% in 2008 (Table 3a).  The prevalence of diarrheal 

disease among other urban residents fell from 17.9% in 2003 to 9.4% in 2008, and from 

24.6% to 13.3% among rural residents.  Among the countries where diarrheal disease 

increased among urban slum dwellers over time, Nepal had the greatest rise in diarrheal 

disease prevalence of 6 percentage points between 2006 and 2011.  More promising were 

the changes in ARI prevalence among urban slum residents over the study period.  

Prevalence of ARI decreased in four of the seven study countries among urban slum 

residents, with the greatest reduction occurring in Nigeria (Table 3b).  Despite these 

improvements within urban slum populations, rural residents appear to have experienced 

greater decreases in the prevalence of ARI compared to urban slum residents in the 

majority of countries.   
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Table 3a. Prevalence of diarrheal disease among children under-five living in urban slum, other urban, and rural areas by country and survey year 

Slum Residents Non-Slum Residents (Urban) Rural residents 

First 

Survey 

Second 

Survey  

First 

Survey 

Second 

Survey  

First 

Survey 

Second 

Survey  

Country 

PROP 

(95% CI)  

PROP 

(95% CI) 

Change 

survey  

1-2 

 

PROP 

(95% CI)  

 

PROP 

(95% CI)  

Change 

survey 

1-2 

 

PROP 

(95% CI)  

 

PROP 

(95% CI)  

Change 

survey 

1-2 

Bangladesh 
12.5  

(9.3-16.6) 
5.2  

(3.0-8.6)* -7.3 
10.8  

(8.9-13.1) 
3.6  

(2.7-4.8)* -7.25 
10.1  

(8.7-11.6) 
5.1  

(4.4-5.8)* -5.01 

Ethiopia 
20.8  

(13.9-30.0) 
12.3  

(4.9-28.0) -8.5 
11.1  

(7.9-15.6) 
13.0  

(10.0-16.8) 1.88 
22.0  

(20.3-23.8) 
17.1  

(15.4-18.9)* -4.91 

Kenya 
23.1  

(15.6-41.7) 
26.3  

(16.6-38.9) 3.23 
19.0  

(16.0-22.4) 
16.9  

(12.7-22.1) -2.1 
19.3  

(17.3-21.5) 
16.7  

(14.7-18.9) -2.58 

Malawi 
20.2  

(4.0-60.7) 
24.3  

(18.6-31.0) 4.1 
21.9  

(16.4-28.6) 
20.1  

(17.0-23.6) -1.81 
28.2  

(26.6-30.0) 
21.7  

(20.7-22.7)* -6.55 

Nepal 
14.5  

(7.1-27.1) 
16.8  

(7.2-34.5) 2.25 
12.1  

(7.7-18.5) 
14.9  

(11.8-18.6) 2.83 
13.7  

(12.2-15.4) 
15.5  

(13.8-17.3) 1.79 

Nigeria 
36.6  

(23.7-51.7) 
13.6  

(8.0-22.2)* -23 
15.3  

(11.7-19.8) 
9.1  

(7.7-10.8)* -6.16 
24.6  

(21.4-28.1) 
13.3  

(12.2-14.4)* -11.34 

Tanzania 
23.3  

(14.8-34.6) 
23.3  

(18.8-28.5) 0.06 
11.6  

(9.4-14.1) 
19.5  

(15.6-24.1)* 7.96 
17.1  

(15.5-18.8) 
16.3  

(14.7-18.0) -0.79 

*Statistically significant change between surveys, p<.05 
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Table 3b. Prevalence of ARI among children under-five living in urban slum, other urban, and rural areas by country and survey year 

Slum Residents Non-Slum Residents (Urban) Rural residents 

First 

Survey 

Second 

Survey 

First 

Survey 

Second 

Survey   First Survey 

Second 

Survey   

Country 

PROP 

(95% CI)  

PROP 

(95% CI) 

Change 

survey 

1-2 

 

 

PROP 

(95% CI)  

 

 

PROP 

(95% CI)  

Change 

survey 

1-2 

 

 

PROP  

(95% CI)  

 

 

PROP  

(95% CI)  

Change 

survey 

1-2 

Bangladesh 
35.0  

(18.6-56.0) 
34.7  

(28.2-41.9) -0.31 
34.1  

(31.1-37.2) 
33.4  

(30.7-36.2) -0.67 
37.7  

(35.1-40.3) 
36.5  

(34.7-38.4) -1.2 

Ethiopia 
18.5  

(10.5-30.4) 
21.3  

(10.6-38.2) 2.83 
15.1  

(11.5-19.6) 
19.1  

(15.2-23.8) 4.04 
20.9  

(19.1-22.9) 
22.4  

(20.4-24.5) 1.45 

Kenya 
33.5  

(23.4-45.4) 
28.3  

(10.3-57.7) -5.17 
42.0  

(37.7-46.4) 
27.5  

(23.2-32.3)* -14.47 
43.6  

(40.9-46.5) 
26.0  

(23.1-29.2)* -17.63 

Malawi 
42.6  

(27.1-59.8) 
34.8  

(25.8-45.0) -7.86 
30.7  

(26.6-35.2) 
27.5  

(24.0-31.4) -3.2 
43.2  

(41.4-45.0) 
31.2  

(29.7-32.7)* -12.02 

Nepal 
27.4  

(18.1-39.1) 
27.0  

(22.8-31.6) -0.41 
30.4  

(26.0-35.3) 
31.8  

(28.0-35.9) 1.37 
19.0  

(16.5-21.7) 
24.8 

 (22.6-27.1)* 5.83 

Nigeria 
27.0  

(20.1-35.7) 
18.3  

(13.5-24.3)* -8.73 
22.5  

(19.4-26.0) 
13.7  

(12.1-15.5)* -8.86 
28.6  

(25.4-32.0) 
13.1  

(12.1-14.2)* -15.46 

Tanzania 
33.3  

(23.8-44.4) 
30.7  

(20.7-42.8) -2.64 
32.9  

(28.9-37.2) 
31.7  

(26.8-37.1) -1.19 
28.6  

(26.3-30.9) 
23.4 

 (21.5-25.5)* -5.15 

*Statistically significant change between surveys, p<.05 
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Maternal Health Care Utilization Inequalities  

As assessed through the multivariate logistic regression models for each country 

and year, significant differences in the maternal health care utilization practices between 

other urban non-slum and urban slum residents remained in several of the study 

countries. After controlling for household characteristics such as mother’s age, education, 

ethnicity, religion, socioeconomic status, parity and the sex of the head of household, 

four countries—Bangladesh, Ethiopia, Kenya, and Nigeria—showed significant 

inequalities between urban slum and non-slum groups for all three maternal health care 

utilization outcomes during at least one survey round (Table 4).  Regarding antenatal 

care, Ethiopia showed similar results over time, with significant differences between 

urban dwellers’ odds of having 4 or more ANC visits in 2004 (AOR=3.55, 95% CI= 2.00, 

6.31) and 2011 (AOR= 2.16, 95% CI=1.09, 4.28) after controlling for household 

characteristics. 
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Table 4.  Odds ratios and 95% confidence intervals for utilization outcomes by country and survey  

ANC Tetanus Toxoid Skilled Delivery Child Immunization 

 
Survey 1 Survey 2 Survey 1 Survey 2 Survey 1 Survey 2 Survey 1 Survey 2 

Country 
AOR  

(95% CI) 

AOR  

(95% CI) 

AOR  

(95% CI) 

AOR  

(95% CI) 

AOR  

(95% CI) 

AOR  

(95% CI) 

AOR  

(95% CI) 

AOR  

(95% CI) 

Bangladesh 1·91  
(0·82-4·44) 

2·77 
(1·86-4·11)*† 

1·39  
(0·79- 2·45) 

1·71  
(1·33- 2·19)*† 

1·74  
(0·69- 4·40) 

3·08  
(2·18-4·36)*† 

0.84  
(.38-1.85) 

.79  
(.54-1.16) 

Ethiopia 3·55  
(2·00-6·31)* 

2·16  
(1·09-4·28)*† 

2·04  
(1·42-2·93)* 

1·81  
(0·89-3·69)*† 

- - - - - - 2.31  
(1.30-4.09)* 

6.89  
(2.42-

19.62)*† 

Kenya 1·73  
(1·10-2·74)* 

1·89  
(1·05-3·25)*† 

1·48  
(1·01-2·16)* 

0·64  
(0·35-1·18) † 

2·75  
(1·84-4·10)* 

0·74  
(0·39-1·38) † 

5.79 
 (1.77-18.90)* 

1.03  
(.54-1.94) † 

Malawi 0·93  
(0·40-2·16) 

0·77  
(0·52-1·14) 

1·02  
(0·71-1·47) 

1·01  
(0·70-1·45) 

3·10  
(0·85-11·34) 

2·08  
(1·36-3·17)*† 

1.39  
(.42-4.65) 

1.00  
(.73-1.36) 

Nepal 1·69  
(1·06-2·70)* 

1·08 
(0·61-1·92) 

0·63  
(0·37-1·07) 

1·43  
(0·79-2·60) 

3·78  
(2·25-6·35)* 

2·95  
(1·50-5·79)*† 

1.87 
 (.77-4.52) 

1.13  
(.48-2.62) 

Nigeria 2·00  
(1·29-3·08)* 

1·93  
(1·21-3·08)*† 

2·10  
(1·50-2·94)* 

1·91  
(1·32-2·75)*† 

1·53  
(0·94-2·49) 

2·50  
(1·61-3·88)*† 

2.36  
(.99-5.94) 

2.54  
(1.45-4.46)*† 

Tanzania 2·19  
(1·27-3·81)* 

1·00  
(0·69-1·45) † 

0·87  
(0·54-1·40) 

0·79  
(0·53-1·19) 

1·64 
 (0·74-3·67) 

2·31  
(1·30-4·09)*† 

.96 
 (.32-2.88) 

1.18  
(.82-.96) 

Note: Reference category is slum resident group, comparison group is other urban (non-slum). * Significantly different from slum residents (p<.05).  †Significant 

change over time based on the "suest" post-estimation command in Stata.  Covariates include: SES (wealth variable created for each country based on 

ownership of durable goods using Principal Component Analysis), mother's age, marital status, education, employment, parity and religion.  
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Discussion  

 

An Overall Reduction in the Proportion of Urban Residents Living in Slums 

The observed overall decline in the proportion of urban slum dwellers over time is 

consistent with findings from the 2013 UN Millennium Development Goal Report 

(United Nations, 2013). Improvements in living conditions as outlined in the MDG 

Target 7D – improving the lives of 100 million slum dwellers globally –substantially 

impact the number of people living in slum conditions, and the data from this study 

reflect these widespread developments.  Nonetheless, the study highlights several areas 

where health inequalities between urban slum residents and other urban occupants 

remain, and in some cases, are worsening.   

The State of African Cities Report (UN-Habitat, 2014a) also describes a decline 

of urban deceleration and percentage of slum dwellers in most East African countries, 

while absolute numbers continue to grow rapidly.  In contrast, the major increase in 

percentage of slum dwellers we found in Malawi is likely linked to the rapid urbanization 

seen in recent years in the country.  Recent reports document that Malawi is one of the 

fastest urbanizing countries in the world, with an annual urban growth rate of 6.3% 

(AFRO, 2015).  This tremendous growth in urban areas has not been accompanied by 

substantial economic growth in the country, resulting in increasing urban poverty and 

slum settlements (UN-Habitat, 2010).  Further compounding this issue is Malawi’s lack 

of urban planning to address substantial growth in urban areas (Nkhoma & Jameson, 

2014).  
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Not All Slums Are Equal 

Health outcomes and health care utilization in slums significantly improved in 

some countries but then decreased significantly in others. Our findings are consistent 

with Urban surveillance data showing the heterogeneous nature of slums (Zulu et al., 

2011).    While housing definitions that inform the UN slum definition used in this study 

may be consistent across countries, there are political, cultural, historical and 

environmental factors influencing the lives of residents that cannot be captured.  For 

example, countries where slums are officially recognized may receive more program 

interventions; societies with improved female access to education SD, ANC and child 

immunization may be better  (Zulu et al., 2011); and location of slums (near waste 

disposal sites, open drains, or other hazards) are often linked to poor health indicators 

(Agarwal and Taneja, 2005).  

Persistent Inequalities in Maternal Care 

Compared to child health outcomes, intra-urban inequalities in ANC and SD were 

significant. For example, declining MCH care patterns in Bangladesh reported here can 

be linked to slow progress in SD uptake in previous years (Collin et al., 2007).  While 

having a skilled attendant at birth is important to ensure healthy delivery and improved 

maternal and neonatal outcomes (Yakoob et al., 2011), attention is needed to ensure all 

women receive the appropriate amount of care recommended by the WHO during 

pregnancy.  Identification of risks and complications before birth through regular 

antenatal care is essential (Gajate-Garrido, 2011) and the study highlights the importance 

of continuing to prioritize this issue for action, particularly among the world’s most 

marginalized populations in urban settings. 
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Table 5.  Summary of slum upgrading policies and programs in the study countries over the study period 

 

Country Program or Policy Coverage and changes over time Objectives and activities 

Bangladesh Local Partnerships for Urban 
Poverty Alleviation project 
(LUPAP) expanded to Urban 
Partnerships for Poverty 
Reduction project (UPPR) 

LUPAP started in 2002 then expanded to the 
UPPR in 2008.  By 2007 the Project reached 
over 600 communities covering over 650,000 
people in the 11 cities and towns.  The second 
phase aims to reach 3 million people.   

The program aims to empower slum communities 
and uses Community Action Planning to provide 
improvements in physical infrastructure, 
livelihoods support (apprenticeship, business start-
up grants, vocational training, urban food 
production activities, child educational stipends, 
savings-and-credit operations), improvement of 
security of tenure, and social interventions to 
address early marriage, dowry, domestic violence 
and drug abuse 

Ethiopia Urban management capacity-
building programme, a sub-
program of the Public Sector 
Capacity Building Program 
Support Project (PSCAP) 

Program was implemented between 2004 and 
2012. 

The program focuses on integrating local 
development planning and slum upgrading in 
urban policy 

  Urban Matters initiative in 
Lideta, one of the poorest areas in 
Addis Ababa 

Mapping was done in 2011, project started 2012. Focus is on sanitation and youth employment 

Kenya Kenya Slum Upgrading 
Programme (KENSUP) 

Initiated in 2001 and formally launched in 2004.    
The program is currently being implemented in 
selected slums in Nairobi, Mombasa, Kisumu 
and Mavoko in Nairobi  

The program aims to provide security of tenure, 
housing improvement, income generation 
opportunities, and physical and social 
infrastructure to residents of slums and informal 
settlements in Kenya’s urban areas  
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Kenya Informal Settlement 
Improvement Programme 
(KISIP) 

Implemented in 2005 and runs through 2016 in 
15 municipalities. 

Focus is on improving infrastructure and land 
tenure  

 

Nepal 

Various housing and water 
sanitation projects through 
Lumanti, an NGO implementing 
community based programs for 
urban poor 

Programs started in 1996.   Focus is on school support, basic service 
provision, advocacy for housing rights and 
community empowerment.   

Nigeria International Development 
Association (IDA) slum-
upgrading program 

A seven year program that ran between October 
2006 and March 2013 in 9 slum communities 
identified in a government-led study from 1983.  
Covers 750 hectares of land with 1.1 million 
inhabitants in 158,000 households.   

Focus is on upgrading roads/footpaths, providing 
public toilets and boreholes for water, building 
schools, building health facilities, youth 
empowerment and capacity building.  

Tanzania The Citywide Strategy for 
Upgrading Unplanned and 
Unserviced Settlements in Dar es 
Salaam (CSUPPU) 

Started in May 2007 with a goal to upgrade 50% 
of all existing unplanned areas by 2020.  
Government run initiative with technical support 
from UN Habitat and funding from Cities 
Alliance among others.   

Basic service provision, allocation of urban land, 
housing improvements and capacity building. 

Lake Victoria Region Water and 
Sanitation Initiative 
(LVWATSAN) 

Started in 2004, initial assessment took place 
between then and 2007.    

To support secondary urban centers in the Lake 
Victoria Region through water and sanitation 
efforts 
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Evidence of an Urban Penalty  

Data presented in this study support the notion of an urban penalty whereby 

health indicators among disadvantaged urban populations are worse than those of rural 

populations (UN-Habitat, 2007).  For example, Ethiopia and Nigeria display widening 

disparities in child immunization between slum and other urban populations, a trend that 

has not been previously reported. In Malawi, child immunization in slums has stayed the 

same, while it has improved among rural populations.   In contrast, improved DD in 

Nigerian slums is promising, and may be attributable in part to a widespread slum 

upgrading program implemented in Lagos in 2006 (Table 5).  This program targets 1.1 

million people in nine of the city’s largest slums, providing public bathrooms, water, and 

health facilities (Cities Alliance, 2008).  A recent systematic review found some impacts 

of slum upgrading including reduced DD and severity (Turley et al., 2013).  Further 

research will be needed to evaluate whether the Lagos program impacted the observed 

improvements.  

 
Strengths and Limitations  

One of the greatest strengths of this study is its country-level analysis.  Pooling of 

the data would have masked several important findings and would not have presented an 

accurate depiction of intra-urban health disparities observed.  An additional 

methodological strength is the application of the slum index.  Given the paucity of urban 

health data in developing countries, this study demonstrates how publicly available data 

can be used to measure health outcomes.  

However, several limitations should be mentioned.  Due to the DHS sampling 

methods, researchers have noted the spatial approach may result in a downward bias of 
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estimates (Günther and Harttgen, 2012).  Sampling methods also resulted in small 

samples of slum residents that were found in the study countries, particularly in earlier 

survey rounds.  For each country and year, we ran post-hoc power analyses to determine 

whether each analysis had sufficient power to detect differences in the multivariate 

logistic regression models between slum and other urban groups.  Results of the power 

analyses indicate several instances where there was insufficient power to detect observed 

effect sizes (Appendix Tables 1-7, pgs. 174-180).  Malawi and Tanzania, in particular, 

show insufficient power in a number of the study outcomes across several years 

(Appendix Tables 4 and 7).  We can therefore not conclude that insignificant results are 

truly based on non-significant differences between groups or the small sample sizes 

observed.   

In addition, the methods used also fail to look at more marginalized populations 

such as street dwellers.  In South and East Asia, some of the poorest individuals occupy 

areas such as railroad tracks, garbage waste sites, and landfills (Fry et al., 2002) and 

would thus not be included in the sample.   

 

Conclusion 

Improvements in MCH utilization and outcomes among slum dwellers suggest 

encouraging shifts in reaching marginalized populations.  Further investigation is needed 

to understand what factors are contributing, how these efforts can be scaled-up, and to 

what extent lessons learned can be shared across countries.  However, despite 

improvements in some indicators among slum residents, we see evidence of increasing 

disparities in urban settings, which supports the concept of a growing “urban penalty.”    
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This study demonstrates the feasibility of measuring spatial inequality in health 

care utilization and health outcomes in a number of countries in sub-Saharan Africa and 

South Asia, using a slum index applied to existing population-based data.  Given the 

paucity of urban slum data worldwide, the method used here presents a promising 

approach for future researchers exploring relationships between slum status and a 

multitude of health outcomes, an approach that can help inform policy in the post-2015 

Development Agenda.  As urban populations in developing countries increasingly face 

the “triple burden of disease” (Barbiero, 2014; Wangdi, 2013), investigation of chronic 

illnesses, accidents/injuries and mental health, among others, will be critical.  
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Chapter 3 (Manuscript 2): Trends in Child Health Outcomes in Kenya During the Roll 
Out of Kenya’s National Slum Upgrading Program (KENSUP) 

 

 
 

Introduction 

It is estimated that between 60-70% of Kenya’s urban residents live in slum 

settlements (APHRC, 2014), characterized by inadequate living conditions including 

limited access to safe drinking water and sanitation, insufficient-living area, poor 

durability of housing and security of tenure (UN-Habitat, 2003).  In the capital city of 

Nairobi, the number of slum dwellers is estimated to be two million (Amnesty 

International, 2009).   Rapid urbanization and slum growth continues to challenge the 

country.  According to the United Nations Human Settlement Programme (UN-Habitat), 

Kenya’s average annual urban growth rate is 4 percent and nearly 6 percent in slums 

(UN-Habitat, 2006).   Furthermore, findings from the 2006 global scorecard on slums, 

carried out by UN-Habitat, ranked Kenya as “off track” for its ability to reduce its slum 

growth rates (UN-Habitat, 2006).    

Over the last decade, increasing evidence is emerging of the negative impacts of 

slum environments on child health outcomes and health care utilization (Olack et al., 

2014; Katukiza et al., 2014; Mercado et al., 2007; Harpham, 2009).   In 2012, estimates 

of under-five mortality in two of Nairobi’s slums, though improving over time, were 

found to be higher than Nairobi as a whole (78.9 per 1000 compared to 63.4 per 1000) 

(APHRC, 2014).  Prevalence of full child immunization in Kenyan slums was recently 

calculated at 45% (APHRC, 2014), which is considerably lower than the 80% (regional) 

and 90% (national) coverage recommended by the Global Vaccine Action Plan 2011-

2020 (WHO, 2015).  Studies comparing the health of urban slum residents to rural 
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populations have concluded that slum inhabitants often experience poorer outcomes than 

their rural counterparts.  This concept is now referred to as the “urban penalty” and is 

gaining attention in urban health literature (Gould, 1998; Harpham and Molyneaux, 2001; 

Vlahov et al., 2004; Freudenburg et al., 2005; UN-Habitat, 2006).   

British architect John F.C. Turner introduced the concept of slum upgrading in the 

1970’s, claiming that environmental improvements would benefit the lives and wellbeing 

of slum dwellers more so than relocation or removal of such communities and 

environments (Turner and Fichter, 1972).  Turner’s work led to the development of the 

World Bank’s urban projects and subsequent large-scale slum upgrading efforts in 

Calcutta, Jakarta and Manila (Werlin, 1999).  Since then, slum upgrading policies and 

multi-sectoral slum improvement programs have been introduced in a number of 

countries across the world (Harpham and Stephens, 1992).    

Slum upgrading programs generally involve physical infrastructure developments 

such as water and sanitation access, electricity, waste removal, footpaths and street 

lighting, along with social advances including education, childcare, health care and safety 

(Field and Kremer, 2008; Wekesa et al., 2011).  A recent systematic review of the effect 

of slum upgrading on socio-economic outcomes in low and middle income countries 

(LMIC) found some degree of evidence to suggest slum upgrading reduced the incidence 

of diarrheal disease and improved water related expenses (Turley et al., 2013).  However, 

it is important to note that the authors acknowledged a high risk of bias for some of the 

studies included in the review, specifically those addressing outcome measures rated as 

unreliable after assessment with the Graphical Appraisal Tool for Epidemiological 

studies (GATES) and the National Institute for Health and Clinical Excellence (NICE) 
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standards (Turley et al., 2013).   

In 2001, the Government of Kenya (GOK), in partnership with UN-Habitat and 

other stakeholders, initiated the Kenya Slum Upgrading Programme (KENSUP) to 

improve the lives of 5.3 million slum dwellers in the country by 2020 (UN-Habitat, 

2008).  In line with national poverty reduction policies and the Millennium Development 

Goals (MDGs), the programme aims to provide security of tenure, housing improvement, 

income generation opportunities, and physical and social infrastructure to residents of 

slums and informal settlements in Kenya’s urban areas (UN-Habitat, 2008).  Mid-term 

program outcomes include building technical capacity to support slum upgrading, 

delivery of improved infrastructure, and community participation (Johnson & Tulier, 

2013).  Since 2004, the KENSUP program has been implemented in selected slums in 

Nairobi, Mombasa, Kisumu and Mavoko in Nairobi (GOK, 2014).  Of the four 

implementation sites targeted by KENSUP as of 2013, Kisumu and Mombasa include 

intervention components focusing on health facilities (Anderson & Mwelu, 2013).  

Details of the KENSUP program are summarized in Table 1.  There is a paucity of 

information on specific program benchmarks, outcome measures and impacts.   

At the same time as the KENSUP initiation, a participatory slum upgrading 

project commenced.  The Building in Partnership: Participatory Urban Planning 

(BIB:PUP) project, funded by the UK Department for International Development, was 

implemented in three slum communities in the town of Kitale between 2001 and 2004 

(MacPherson, 2013).  Based on input from the community, the project focused on the 

creation of safe water resources through the construction of protected springs.  

Community members were employed to carry out the construction, thus providing 
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income generation for poverty reduction for the slum’s residents in additional to the 

infrastructure improvements (MacPherson, 2013).   

Shortly after the launch of KENSUP and BIB:PUP, another short-term slum 

upgrading program, the Kenya Informal Settlement Improvement Programme (KISIP), 

was implemented in 2005.  This programme, which runs until 2016, is intended to 

improve infrastructure and land tenure in 15 municipalities (Anderson & Mwelu, 2013).   

 

Smaller-Scale Environmental and Health Interventions in Kenyan Slums 

In addition to the major slum upgrading efforts outlined here, several smaller-

scale projects have begun in Kenya aiming to improve the lives of slum dwellers through 

health interventions and environmental improvements.  In 2001, the Nairobi Slums TB 

Project was launched, which provides diagnosis and treatment for slum dwellers affected 

by AIDS and TB (Malteser International, 2015).  In 2009, an initiative called the Keeping 

Slums Safe and Clean Project was implemented to empower two slum communities in 

Nairobi to improve health, livelihoods and the environment (JHPIEGO, 2015).  
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Table 1. Details of the KENSUP program objectives, activities, implementing partners and their roles  

Program Objectives  Program Activities  Implementing Partners and Roles 

• Improve housing 
• Provide physical 

and social 
infrastructure 

• Community 
mobilization 

• Build capacity for 
the sustainability of 
slum upgrading 
interventions 

 

 

Housing improvement: build 
capacity in construction 
techniques, personal and 
cooperative financial 
management, implementation 
of construction with 
communities 

Provision of basic 

infrastructure: implement 
construction/development of: 
water and sanitation, roads, 
electricity, education, health, 
waste collection 

Community mobilization: 

empowering community 
members through training and 
cooperative development 

Capacity building: training in 
sustainable house 
construction, cooperative 
formation and management, 
and business development 

• GOK: set up institutional structures; 
develop common vision and action 
plan; promote a multidisciplinary 
approach to slum upgrading; serve as 
the primary coordinator of all 
partners; develop regulatory, 
institutional and financial 
frameworks 

• UN-Habitat: carry out situation 
analyses and physical mapping of 
communities; provide technical 
expertise to partners; facilitate 
partnerships between local and 
central government; test innovative 
slum upgrading strategies through 
pilot projects 

• Slum Communities: provide input for 
program to ensure sustainability; 
establish neighborhood committees 
to monitor and coordinate project 
activities 

• Local Government: carry out project 
implementation; undertake urban 
planning activities; provide and 
maintain physical and social 
infrastructure 

• Civil Society: provide technical or 
community-based expertise; mobilize 
slum dwellers 
 

Source: KENSUP Strategy, 2008 

 
Improvements in Quality of Child Health Care  

A comprehensive approach to child health and development started to emerge in 

the years leading up to slum upgrading efforts in Kenya.  In 1999, the Integrated 

Management of Childhood Illness (IMCI) strategy, developed by WHO and UNICEF, 

was implemented.  By 2007, nearly two thirds of the country had implemented 

components of the strategy (KEMRI, 2009).  IMCI focuses on controlling childhood 

illnesses such as diarrheal disease and ARI through both treatment and prevention 

strategies.  In recent years, efforts have been made to measure health workers’ adherence 
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to the IMCI guidelines (Naimoli et al., 2006; Edward et al., 2009). Routinely collected 

health facility data can help us better understand the use of guidelines at health facilities, 

which offer insights into the quality of child health care and health systems performance.  

 

Rationale 

During the nineteenth and early twentieth centuries, declines in mortality due to 

infectious disease in Europe were linked to industrialization and urbanization.  In 

Germany, studies have shown that deaths from typhoid declined significantly among 

urban residents from 5.8% per 10,000 persons to 0.8% between 1877 and 1905, the 

period in which central water and sanitation systems were put into place (Vögele, 2000).  

The experience of health improvements as a result of water and sanitation infrastructure 

development suggests that it is possible for similar advances to be obtained through slum 

upgrading programs.   

Preliminary analysis carried out by the author suggests that in Kenya between 

2003 and 2008, some maternal and child health care utilization outcomes saw 

improvement—in particular, the use of skilled attendants at birth and full childhood 

immunizations.  However, it is unknown whether such improvements, or any others, may 

be attributable to the KENSUP program initiated in the country in 2001.  While 

monitoring and evaluation (M&E) activities are listed throughout KENSUP program 

strategy documents, results of these activities thus far are unknown. Data on health 

outcomes associated with the program’s implementation to date are lacking.   

Research is needed to track progress over time with regard to environmental 

changes and health outcomes during the implementation of the national slum upgrading 
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program. Nationally-representative household data such as the DHS can be used to 

examine the relationship between slum status and health outcomes before and after the 

KENSUP program was executed.  

This study uses an ecological design to examine whether any improvements in a) 

child health outcomes and b) access to improved water and sanitation in slums over time 

can be observed after the implementation of a national slum upgrading program in 

Kenya. 

 

Methods 

Data 

We accessed five rounds of Demographic and Health Survey (DHS) data from 

Kenya for this study (1993, 1998, 2003, 2008, and 2014).  The DHS program, 

implemented by MEASURE DHS and Macro International, provides repeated cross-

sectional household data from a nationally representative sample.  The DHS uses a multi-

stage probability sampling approach to obtain a nationally-representative sample of 

women aged 15-49 (DHS Program, 2014). 

 Urban slum residents in Kenya were identified using a spatially defined slum 

index applied to the DHS data.  This method is adapted from one introduced by Günther 

and Harttgen (2012) that considers a slum household one that lacks at least two of the 

UN-Habitat criteria6 or is located in a geographic area where more than 50% of other 

                                                           

6 The United Nations operationally defines slum households as “a group of individuals living under the same roof 
lacking one or more of the following conditions:” (1) access to improved water; (2) access to improved sanitation; (3) 
sufficient-living area; (4) durability of housing; (5) security of tenure.   
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households lack two of the UN-Habitat criteria.  Because DHS data is based on a two-

stage cluster sampling methodology, it is possible to identify urban clusters where a 

specific proportion of the households meet the UN criteria.  The clusters are the primary 

sampling units (PSUs) used by DHS, containing households within one census 

enumeration area (EA) (DHS Program, 2014).   The slum index used in this study is 

based on the UN-Habitat definition of slum household as a starting point for inclusion 

criteria.   Adapting from the method introduced by Günther & Harttgen (2012), a slum 

household is considered one that meets at least two of the UN criteria and is located in an 

area where 50% of the households also lack two or more of the following:   

• Access to improved water   

• Access to improved sanitation  

• Durability of housing  

• Sufficient living area  

 A household is considered to have access to improved water if it has water piped 

into the dwelling or compound, access to a borehole, or access to a protected source of 

water (well or spring).  Access to improved sanitation is defined as a household’s access 

to a flush toilet or pit latrine (improved or pit latrine with slab).  Household durability is 

defined by measuring housing materials for walls, floor and roof.  Insufficient living area 

is defined as more than three individuals sharing a room.   

 The fifth UN-Habitat slum criterion, security of tenure, is not collected by DHS 

and as a result was excluded from the analysis.  After applying the index to the data, a 

dummy variable was created for urban households meeting the slum inhabitant criteria.  

Outcome Variables 
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A household was considered to have access to improved water if it had water 

piped into the dwelling or compound, access to a borehole, or access to a protected 

source of water (well or spring).  Access to improved sanitation was defined as a 

household’s access to a flush toilet or pit latrine (improved or pit latrine with slab).   

 Model one looked at diarrheal disease among children under five years, 

comparing urban slum residents to urban non-slum residents.  Model two examined acute 

respiratory infection (ARI) among children under five between slum and non-slum 

residents.  Both diarrheal disease and ARI were measured as dichotomous variables, 

where 0=no reported illness in the last two weeks and 1=reported episode of 

diarrhea/cough in the last two weeks.  

 

Health Service Provision Data  

The Kenya Service Provision Assessment survey (KSPA), also run by 

MEASURE DHS and Macro International in collaboration with country partners and 

donors, was used to analyze facility-based measures of health care quality that may be 

associated with trends in child health outcomes.  In Kenya, SPA data are available for the 

years 1999, 2004 and 2010.  The SPA survey is a nationally-representative tool used to 

monitor health performance related to HIV/AIDS, reproductive health, and child health 

services within formal health facilities (The DHS Program, 2014).  Sampling strategies 

differ by country and take into account the type of facility and managing authority 

(Burgert and Prosnitz, 2014).  Four primary cross-sectional questionnaires comprise the 

SPA survey: (1) facility audit questionnaire (2) observation protocol (including antenatal 

care, family planning, and outpatient care for sick children) (3) client exit interview and 

(4) health worker/provider interview questionnaire.  Data analyzed for the present study 
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was based on the sick child observation protocol tool.   

 

Measuring IMCI Adherence as an Indicator of Quality of Child Health Care 

For the present study, an IMCI adherence index was adapted from the sick child 

assessment measure used by Naimoli and colleagues (2006), based on the essential 

integrated child assessment guidelines (WHO, 2005).  Assessment of clinical signs and 

symptoms—as recommended by WHO and UNICEF and outlined in the 2005 IMCI 

Handbook—are often measured using indices of equally weighted items and scored on a 

percentage scale (Chopra et al., 2005; Naimoli et al., 2006; Edward et al., 2009).  The 

validity of these measures was evaluated and found to be adequate (Gouws et al., 2005). 

Given the availability of data included in the SPA survey in Kenya over the study period, 

the index was reduced to six items of health worker assessment according to IMCI 

guidelines (Table 2).  Results of analysis with SPA data are presented with the six-item 

index over all three survey rounds.  

 
Table 2.  IMCI adherence index used in the study 

Health worker asked about or checked: 

Child’s ability to drink or breastfeed 

Presence of cough or respiratory difficulties 

Presence of fever 

Child weighed 

Child’s weight checked against a growth chart 

Child’s vaccination card checked 

 
 
Data Analysis 

Using the DHS data from each year, descriptive statistics were generated for 

selected household characteristics of the urban slum and other urban residents (Appendix 
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Table 1, pg. 181). Prevalence of DD and ARI were calculated, along with prevalence of 

access to improved water and access to improved sanitation.  We carried out a Pearson 

chi square test to estimate the significance of change in prevalence between any two 

survey years, while accounting for complex survey design using Stata’s svy command.   

 Bivariate regression analysis was used to explore the relationship between the 

outcomes of interest and independent variables by slum status.  Multivariate logistic 

regression analysis for each outcome was then carried out for each year to explore the 

relationship between ARI, DD and slum status while controlling for potential 

confounding variables.  We used the ‘seemingly unrelated estimation’ (suest) post-

estimation command in Stata to assess whether changes in the outcomes were statistically 

significant while controlling for changes in household characteristics over time.  The 

suest post-estimation employs a Wald chi-square test to calculate differences in 

coefficients in the logistic regression models across years. 

 Demographic characteristics that may influence the outcomes were included in 

the multivariate models (see Note, Table 3).  

 

Examination of Trends in Health Care Utilization and Service Delivery Quality 

In an effort to understand possible contextual factors influencing the child health 

outcomes, our study draws on an urban health conceptual framework introduced by Fotso 

et al. (2007), which suggests rapid urbanization coupled with poor economic 

development is linked to limited access to improved water sources and health care 

utilization (Appendix A, pg. 182).   With these relationships in mind, we analyzed data 

on full childhood immunization (completion of BCG, DPT, polio and measles for the 
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index child) from the DHS between 1993 and 2014. This analysis allowed us to 

contextualize health outcome results while considering a marker for child health care 

utilization in the country.    

 In addition to exploring immunization as an indicator for health care utilization, 

we examined health facility data to explore trends in availability and quality of child 

health services.  This allowed us to expose other contextual factors in Kenya that may be 

associated with observed changes in child health outcomes.  Our analytic framework, 

adapted from a version developed by Fotso and colleagues (2007), can be found in 

Appendix A.   Weighted proportions were generated for facilities adhering to IMCI 

guidelines using survey weights provided by the SPA.  We used two-sided z test of 

proportions to determine the statistical significance in changes observed between the 

IMCI indicators over time.   

 
Results 

Background Characteristics of Slum and Other Urban Populations 

This study finds that the proportion of urban residents living in slums in Kenya 

has grown from 2% in 1993 to nearly 14% in 2014.  As expected, educational attainment 

and employment were higher for other urban residents compared to slum residents.  

Additional background characteristics of the urban slum, other urban and rural residents 

for each year are included in Appendix Table 1 (pg. 181).  

 

Trends in ARI and DD Prevalence Between 1993-2014 

The reported prevalence of ARI among slum residents in Kenya appears to be 

steadily declining from 59% in 1993 to 36% in 2014 (X2=34.6, p=.14) (Figure 1a).  The 
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prevalence of ARI among other urban and rural residents is also diminishing significantly 

from 43% to 35% (X2=20.0, p=.02) and from 47 percent to 40 percent (X2=71.5, p<.001), 

respectively.  Unlike the improvements seen in ARI prevalence over time, the prevalence 

of DD has not changed significantly—from 19% in 1998 to 20% in 2014 among urban 

slum residents (there were no reported DD cases among slum residents in 1993).  

Prevalence of DD among other urban residents remains stagnant at 15% between 1993 

and 2014.  No significant change is observed in DD prevalence among urban residents as 

well (Figure 1b).  

 

Figure 1a.  Prevalence of ARI (95% CI) among slum, other urban and rural residents, 1993-2014 
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Figure 1b.  Prevalence of DD (95% CI) among slum, other urban and rural residents, 1993-2014 

 

 

Trends in ARI and DD Disparities Between 1993-2014 

No significant disparities in the odds of DD between other urban and slum 

residents were found (Table 3).  While our results do not highlight significant disparities 

in DD between other urban and slum populations, analysis of differences in ARI odds 

show increased likelihood of illness among other urban residents in one of the study 

years.  Interestingly, in 2003, other urban residents had 1.8 times the odds of reported 

ARI among children under-five compared to slum residents, holding all else constant 

(OR=1.82, 95% CI= 1.15-2.88).  Significant differences in the odds of ARI and DD 

between rural and urban residents were found in 2003 (OR=.67, 95% CI=.52-.86) and 

2014 (OR=1.20, 95% CI= 1.01-1.42) (Table 4). 
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Table 3.  Odds ratios with 95% confidence intervals from models predicting DD and ARI among 

urban non-slum residents compared to slum residents in Kenya between 1993-2014 

Year and outcome OR P-value 95% CI LB 95% CI UB 

1993 

Diarrheal Disease** -- -- -- -- 
ARI 0.52 0.21 0.19 1.44 

1998 

Diarrheal Disease 0.85 0.78 0.27 2.68 
ARI 0.91 0.85 0.33 2.47 

2003 

Diarrheal Disease 0.94 0.86 0.47 1.88 
ARI 1.82 0.01 1.15 2.88 

2008 

Diarrheal Disease 0.53 0.09 0.26 1.10 
ARI 0.66 0.58 0.15 2.87 

2014     
Diarrheal Disease 0.90 0.65 0.56 1.43 
ARI 1.05 0.76 0.78 1.39 

Note: Mother’s education was included as an indicator of household wealth and a predictor of health seeking 
behaviors and health outcomes (Schultz, 2002).  Mother’s age was included as this may be a determinant of child 
health status (Finlay et al., 2011).  A wealth variable was created for each year based on ownership of durable goods 
using Principal Component Analysis (PCA).  The household assets included in the wealth variable were: radio, 
television, refrigerator, bicycle, motorcycle, car, telephone and electricity.  Selection of household assets included in 
the wealth variable were based on current research utilizing DHS data to examine environmental outcomes (Smits & 
Steendijk, 2014; Ezeh et al., 2014).  The wealth variable was then collapsed into a binary variable (bottom 3 groups 
and top 2 groups) during the bivariate and multivariate analyses.  The age of the index child was considered as an 
additional explanatory variable as it may influence both diarrheal disease and ARI.  Type of cooking fuel, available in 
the 2003 and 2008 data sets, was also examined to account for factors influencing ARI (Kumar et al., 2008).  ** No 
reported cases of diarrheal disease among slum residents in 1993 as sample size of slum residents was too small. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 99

Table 4.  Odds ratios with 95% confidence intervals from models predicting DD and ARI among 

rural residents compared to non-slum urban residents in Kenya between 1993-2014  

 Year and outcome OR P-value 95% CI LB 95% CI UB 

1993         

Diarrheal Disease 1.08 0.72 0.70 1.67 
ARI 1.17 0.23 0.91 1.51 

1998 
    

Diarrheal Disease 0.81 0.28 0.55 1.19 
ARI 1.16 0.28 0.89 1.53 

2003 
    

Diarrheal Disease 0.67 0.00 0.52 0.86 
ARI 1.05 0.72 0.79 1.40 

2008 
    

Diarrheal Disease 0.84 0.35 0.59 1.20 
ARI 1.00 0.99 0.70 1.42 

2014     
Diarrheal Disease 0.99 0.94 0.80 1.23 
ARI 1.20 0.04 1.01 1.42 

 

Trends in Access to Improved Water and Sanitation Between 1993-2014 

Access to improved water declined significantly for slum dwellers from 70% in 

1993 to 17% in 2014, but also for non-slum urban residents (Figure 2a).  In contrast, 

access to improved sanitation improved between 1993 and 2008 for slum residents and 

other urban residents, while it declined for rural residents (Figure 2b).   However, by 

2014, this improvement reversed for slum and non-slum residents (Figure 2b).   Access to 

improved water among slum residents was found to be at its lowest in 2003 (9%), with 

slight improvement by 2014.  While declines in access to improved water were found 

across groups, slum residents consistently show the poorest levels of access from 1998 

onwards.  With regard to access to improved sanitation, slum dwellers display the lowest 

percentage of access in 2014 (32%), and have repeatedly poorer sanitation access 

compared to other urban and rural groups over between 1993 and 2014 (Figure 2a).   

 



 

 100

 

Figure 2.  Access to improved water and sanitation among slum, other urban and rural residents 

over time 

 

 

Trends in Quality and Availability of Child Health Services Between 1999-2010 

In 1999, 43.7% of the IMCI index items were present at a facility on average.  

This number dropped to 39.3% in 2004 but increased again to 43.3% in 2010 (Figure 3).  

An examination of the breakdown of the IMCI index items used in this study reveal 
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significantly decreasing adherence to IMCI assessment guidelines among half of the 

indicators (Table 5).  

Table 5.  Percentage of IMCI index items across SPA survey rounds 

  

1999                         
N=621 

2004           
N=1213 

2010          
N=2047 

change                        
1999-2010 

Index Item % % % % 

Child’s ability to drink or breastfeed 35.31 35.52 20.84 -14.47* 
Presence of cough or respiratory 
difficulties 76.65 69.82 65.54 -11.11* 

Presence of fever 75.04 53.73 12.78 -62.26* 

Child weighed 30.6 27.41 48.86 18.26* 
Child’s weight checked against a 
growth chart 22.06 14.48 22.74 0.68 

Child’s vaccination card checked 22.38 34.81 89.20 66.82* 

Total facilities with all 6 index items 
2.94 2.87 0.01 -2.93* 

Note: *indicates a statistically significant change between 1999 and 2010 based on two-sided z test of proportion.   

Despite these declines, two of the more general assessment tasks – taking a 

child’s weight and checking a child’s vaccination card – both improved significantly 

between 1999 and 2010.  Of these non-illness specific tasks, the vaccination card check 

improved by more than 60 percentage points over time.  Health workers checking a 

child’s weight against their growth chart remained somewhat stable across survey rounds 

at around 22 percent. The percentage of facilities with full adherence to the selected 

IMCI guidelines declined significantly from 2.94% in 1999 to .01% in 2010 (Table 7).  

Figure 3 presents the results of the IMCI adherence analysis of trends alongside the 

changes in ARI and DD prevalence over time.  
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Figure 3.  Changes in ARI and DD prevalence and IMCI adherence in Kenya over the study period 
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Trends in Full Child Immunization Between 1993-2014 

Results of the analysis of full childhood immunization in Kenya over the study 

period (Table 6) reveal that there was a consistent decline in immunization between 1993 

and 1998 among children residing in slums, other urban, and rural locations across 

Kenya.  By 2003, improvements were seen among the slum and other urban groups, but 

still much lower than the nearly 50 percent recorded across the groups in 1993.  Levels 

rose again across all three groups, and by 2014, 47% of children living in slums reported 

full immunization, 51% among other urban residents, and 51% percent among rural 

residents (Table 6).    

Table 6.  Weighted proportion of full child immunization by location in Kenya between 1993 and 

2014  

1993 1998 2003 2008 

 

2014 

 

1993-

2014 

Area n PROP n PROP n PROP n PROP n PROP % 

Slum 3 0.47 3 0.15 24 0.18 48 0.45 529 0.47 0.00 

Other 
urban 

149 0.48 104 0.30 225 0.31 402 0.40 1501 0.51 0.03 

Rural 1244 0.46 642 0.31 674 0.29 1642 0.48 4085 0.51 0.05 

Discussion 

The present study considers child health outcomes and household access to 

improved water and sanitation in urban slums (as compared to urban non-slums and rural 

areas) before and during the implementation of a nationwide slum upgrading effort in 

Kenya.   

Fotso and colleagues (2007) provide a useful conceptual framework for 
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considering the relationships between urbanization and: poor economic growth, access to 

improved water, health care utilization, and child mortality.  Correlation analysis carried 

out in that study demonstrated statistically significant associations between under-five 

mortality and rapid urban growth, access to improved drinking water, and health care 

utilization (measured by vaccination coverage) (Fotso et al., 2007).  While our study does 

not look at child mortality as an outcome, we explore the results of two morbidity 

outcomes in line with this framework.  Our study shows that, for the most part, both 

access to safe drinking water and child health care utilization declined over time among 

slum residents, and that for the majority of the survey years, indicators were worse 

among this group compared to other urban and rural populations.  Taking into account 

the associations outlined by Fotso et al. (2007) and limited evidence on the effectiveness 

of slum upgrading (Turley et al., 2013), it is unsurprising to find slum residents 

demonstrating poorer child health outcomes over time compared to other urban and rural 

counterparts despite efforts to improve slum settings through the KENSUP program.   

Research from slums in Brazil has shown significantly reduced prevalence (45%) 

of diarrhea among households with access to piped water (Gross et al., 1989).  This same 

study found similar effects on episodes of diarrhea among children whose households 

were connected to the public sanitation system (Gross et al., 1989).   In a review of 

mortality declines in major US cities in the late 1800s and early 1900s, Cutler and Miller 

(2004) found that the notable reduction in infant and child mortality observed during that 

time was a result of improved water technologies (Cutler and Miller, 2004).   Because our 

study showed limited progress in improved water access among slum dwellers between 

2003 and 2014, and because access was much lower relative to other urban and rural 
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households, it is not surprising that no improvements in DD prevalence were observed 

among children living in slums.   

While access to improved sanitation increased among slum dwellers over the 

study period, new research (Fuller et al., 2014) has shown that providing access to 

improved sanitation may not have the beneficial effect on DD that one would expect.  In 

a recent multi-country study of shared sanitation and DD, Fuller and colleagues (2014) 

found that the introduction of shared toilet facilities may in fact have an adverse effect on 

DD in the majority of countries.  Shared latrines can lead to overuse of facilities, and with 

poor maintenance and cleaning, these facilities may not be of high quality.  Poor facility 

conditions along with long lines for use may result in individuals practicing open 

defecation (Fuller et al., 2014).  

Our analysis of DHS data between 1993 and 2014 also shows that there is a 

significant decrease in ARI prevalence over time; this development was seen across all 

groups. UNICEF’s Report on Maternal, Newborn and Child Survival in Kenya (March 

2012) was examined to understand what other factors could be contributing to this 

improvement.  The report, which drew from DHS data analysis, found that the percentage 

of children under-five with suspected pneumonia taken to an appropriate provider 

increased between 1993 and 2008.  By 2008, 56% of children under-five with suspected 

pneumonia were taken to an appropriate provider.  At the same time, the percentage of 

children under-five with suspected pneumonia receiving antibiotics increased 

tremendously from 22% in 1993 to 50% in 2008 (UNICEF, 2012).   

The increased prevalence of ARI among other urban and rural groups in 2003 

coincides with a drop in two key indicators found in our study—child health care quality 
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(IMCI index) and child health care utilization (immunization).  In addition, according to 

the UNICEF Maternal, Newborn and Child Survival Report, the percentage of children 

under-five with suspected pneumonia that were taken to an appropriate provider was at 

its lowest over the fifteen year period between 1993-2008 at 49% (UNICEF, 2012).  

Future research is needed to explore what factors within slums may have protected this 

group from the declines seen in other urban and rural areas around this time.  Perhaps 

qualitative data could generate information about particular local level efforts that were 

not captured in the DHS and cannot be examined in the SPA due to data limitations.       

Limitations  

We expected results of the logistic regression analysis to show significant 

differences between other urban and slum residents with regard to ARI and diarrheal 

disease prevalence; however, this was not the case for the majority of years.  As a result, 

we ran a post-hoc power analyses to determine whether the analysis had sufficient 

statistical power to detect differences in the odds of ARI and diarrheal disease between 

the two groups.  Results of the power analysis exploring ARI outcomes indicated there 

was insufficient power (.19) to detect the observed effect size of .91 in 1998.  In 1998, 

the power to detect the effect size of .85 observed in the diarrheal disease analysis was 

calculated at .34.  Similarly, in 2003, the power to detect the effect size of .94 was 

determined to be .12 (Appendix Tables 2 and 3, pg. 183).  In subsequent years, statistical 

power was found to be sufficient for both outcomes.  In 2008, power to detect the effect 

size of .66 in the ARI analysis was found to be .99, and power to detect the effect size of 

.53 in the DD analysis was determined to be 1.00.  The small effect sizes coupled with 
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small sample sizes in certain years may have masked any marginally significant results.  

As such, we cannot conclude there were no significant differences in the odds of ARI and 

diarrheal disease between other urban and slum residents.  

Household data from the specific slum locations and neighborhoods where the 

KENSUP program has been implemented would provide an ideal data set for an 

evaluation of the program.  However, given the absence of such data, use of DHS data 

with an applied slum index can be utilized to estimate an association with health 

outcomes and the program implementation.   

Future research exploring the end results of the program post-2020 may consider 

using data from Nairobi urban slum areas that are collected by the African Population and 

Health Research Centre (APHRC).  While this approach would not facilitate a national 

level evaluation, it may prove to be an interesting method given the extent of urban data 

available in the country.  Ex-post evaluation methods could be used in which residents 

are asked specific questions related to the KENSUP program, and what changes in their 

community took place as a result of the program implementation.  Qualitative data from 

community members, leaders, and health care workers would also complement an impact 

evaluation such as this, and provide a more in-depth interpretation as to the mechanisms 

of changes and observed improvements resulting from the KENSUP program in the 

nation’s capital.   

The inclusion of SPA data to measure changes in the quality of child health care 

services over time comes with some limitations.  The SPA data can only be analyzed at 

the national and provincial levels in Kenya, and is not disaggregated by urban/rural 

location (senior sampling specialist Macro International, personal communication, 
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January 8, 2016).  This study would have benefited greatly from the use of disaggregated 

health facility data to analyze urban and rural differences in the quality of child health 

care.  Urban data would provide a more direct link to understanding the changes in 

quality of care in urban health facilities over time.  

However, despite this limitation, the authors felt it important to consider some 

measure of quality of care in the study in the absence of any other sources of urban health 

facility data.   

Lastly, there simply may not be enough data points after the KENSUP 

implementation (post-2004) to show any significant change with regard to the diarrheal 

disease situation among children in urban slums.  Future research that utilizes additional 

data points and a larger slum sample will be helpful in measuring the longer-term impacts 

of improved water and sanitation access on diarrheal disease prevalence in Kenyan slum 

communities.   

Conclusion 

In the absence of program evaluation data, population-based data from 

households and health facilities can be used to assess changes regarding child health 

indicators and environmental conditions during the implementation of the KENSUP 

program.  Results from this study indicate some improvement in ARI prevalence during 

the program implementation period; however, this change was found among other urban 

and rural residents as well.  Diarrheal disease prevalence remained stagnant over time in 

slums, other urban and rural locations. 

A systematic evaluation and the end of the program (2020) is recommended to 
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determine what impacts over time may have occurred that can be directly attributed to the 

slum upgrading program efforts.  
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Chapter 4 (Manuscript 3): Health Systems in Urban Slums: Analysis of Service 
Availability and Readiness Data in Two Kenyan Communities 

 
 

Background and Significance 

In order to achieve desired health outcomes, health services must be available, 

geographically accessible, affordable and of decent quality (acceptable) (O’Donnell, 

2007).  Having an understanding of the supply-side of a health care system requires 

information on what services are offered, and how prepared health facilities are to 

provide such services (Jacobs et al., 2012).  This paper will help generate evidence on the 

availability and readiness of health facilities in two urban slums in Kenya.  As a precursor 

to quality of care, facilities must not only offer services, but must have the capacity to 

deliver them.  This capacity, or readiness, is an important piece of evidence needed for 

decision-making, resource allocation, and monitoring health systems strengthening 

efforts (O’Neill et al., 2013).   

In 2007, the World Health Organization (WHO) introduced a framework for 

describing health systems building blocks, in an effort to understand the relationship 

between the core areas of a health system (“building blocks”) and measures for health 

systems outcomes (WHO, 2007).  This framework is a useful tool when considering how 

the various elements of a health system, particularly those components measured with 

health facility assessments, can be used to monitor progress toward health systems 

strengthening. The study’s conceptual framework (Figure 1) has been adapted from 

WHO’s Framework for Action for Strengthening Health Systems.  The framework 

illustrates the relationship between the health systems building blocks captured in one 

health facility assessment tool used in the study, indicators produced from this data and 
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other sources, utilization of health services, and the expected outcomes described by 

performance measures.   

 As shown in the conceptual framework, health facility assessments are used to 

understand the supply-side of a health system, and to provide a useful way of collecting 

data on service provision, access, quality of care, and service provider performance 

(Lindelöw & Wagstaff, 2003).   Data on the availability of key system elements, 

including health service delivery, medical products and supplies, and the health 

workforce, can all be captured through health facility assessment (HFA).  The present 

study uses a HFA method to look at indicators of general service availability and 

readiness from facilities in slums, and to compare results with global benchmarks 

established by WHO.  For the purposes of this paper, we define access to health services 

by availability per population and geographic location.  While measures of travel time to 

health services and cost are important components of access (Jacobs et al., 2012), they 

are not included in the definition used in the study, as the HFA used here does focus on 

these elements of access to care.   
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In terms of access to health services in urban areas of developing countries, slum 

inhabitants are considered to be at a disadvantage relative to other urban residents (Zulu 

et al., 2011; Joulaei et al., 2014). Yet there remains a paucity of data on health care access 

among urban slum dwellers worldwide (David et al., 2011).  The data that do exist on 

health systems in slums focuses predominantly on the demand-side, or utilization, of 

health services.  In Kenya, research from Nairobi slums suggest a large proportion of 

treatment-seeking encounters for child health issues are with chemists or private retailers, 

and some even seeking care from spiritual healers or unlicensed providers (Taffa & 

Chepngeno, 2005; Breiman et al., 2011).  A recent quantitative study (2005) conducted 

on health seeking behaviors for childhood illness in Nairobi slum settings using the 

Figure 1.  Conceptual Framework Adapted from WHO’s Framework for Action for Strengthening 

Health Systems 
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Nairobi Urban Demographic Surveillance Site (NUDSS) data found that when health 

care was sought outside of the home, it was primarily from private providers (Taffa & 

Chepngeno, 2005).  Results from this study show that among those seeking care for 

childhood illness (60.5%), the majority of participants visited private clinics or chemists 

within the slum area for services, with the next preference being clinics run by faith-

based organizations (Taffa & Chepngeno, 2005).  Bazant and colleagues (2009) found 

that women living in slums chose to deliver at private facilities due to lower costs and 

proximity to their homes.  Such findings underscore the need to explore all locations for 

healthcare provision when researching health in urban slum settings in Kenya.   

 In order to address the needs of this rapidly expanding population of slum 

dwellers, we first need to understand the health systems in slums and generate evidence 

on service availability and readiness to deliver health care services.   

 The present study is the first of its kind, examining service availability and 

readiness components of the health system in two urban slums in Kenya.  We present 

findings of an HFA adapted and carried out in two urban slums in Eldoret and Kisumu, 

Kenya.  The use of an existing HFA tool developed by the World Health Organization 

(WHO) for monitoring health care service availability in developing countries was used 

as the basis for this study (The Service Availability and Readiness Assessment tool). 

Given the growing needs of marginalized urban populations, and the existing 

documentation that private facilities and informal providers are often utilized in such 

locations, this study aims to: (1) generate evidence on various supply-side factors of the 

health system in two urban slums, (2) describe the capacity (readiness) of health facilities 

(formal and informal) to provide general health services in slums, and (3) to measure 
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performance of facilities’ service availability and readiness indicators against global 

targets.  

 

Methods 

Study Setting 

Kenya’s health system is composed of three main types of hospitals, followed by 

health centers and dispensaries.  The highest-level hospitals are national referral hospitals 

(based in Nairobi and Eldoret), after that come provincial, district and sub-district 

hospitals.  Medical care is often sought first from dispensaries and health centers, and in 

some areas, hospitals (Muga at al., 2002).  In addition to government-run facilities, NGOs 

and mission organizations provide a variety of health services in a range of facility 

settings (Kimalu et al., 2004). This private health sector has been expanding rapidly in 

Kenya in recent years, a response to user demand fostered by the government (Chuma & 

Okungu, 2011).  In 1992, research indicated that 47% of health facilities were privately 

owned.  In 2006, this percentage increased to 59% (Barnes et al., 2010).  Table 1 

provides an overview of the health system in Kenya and services provided by level of 

care and type of facility. 
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Table 1.  Overview of Kenya's Health System by Level of Care and Type of Facility  

 
Levels of Care Description 

Levels 4-6 (Secondary and Tertiary Facilities)  

National referral 
hospitals  

Provide advanced diagnostic, therapeutic and rehabilitative services  

Provincial 
hospitals  

Provide specialized care; serve as intermediary between national and district 
levels  

District hospitals  Provide health care services and supervisory duties; develop their own 
expenditure plans and budgets with guidance from provincial level 
management  

Levels 2-3 (Primary Facilities)  

Health centres Provide preventive and curative services; offer ambulatory care  

Dispensaries* Primarily the first point of contact in the health system  

Private sector 
(FBOs, NGOs) 

Provide primarily curative health services  

Level 1  

Community Village committees (VHC) established in communities to organize input from 
individuals and households   

Note:  Similar to a health post, not to be confused with chemist or pharmacy 

 

Located in Kenya’s Rift Valley Province, the Langas Settlement is the largest 

slum settlement in the Eldoret Municipality, about 10 kilometers from the city center (See 

Map, Figure 3). Langas is a densely-populated, low-income area surrounded by a large 

agricultural zone (Hungi et al., 2014).  It is divided into four administrative blocks and 

then further divided into subdivisions consisting of 2,500 plots. Each of these plots is 

about 1/8 of an acre in size and holds between one and thirty households.  There are 

approximately 12,525 households (28, 252 individuals) in Langas, with an average size 

of six persons (Kimani-Murage & Ngindu, 2007; Hungi et al., 2014).   
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The second location of this study is the Nyalenda slum found within the Kisumu 

Municipality, Kenya’s third largest city, located in Nyanza Province (see Map, Figure 2).  

Nyalenda covers an area of nearly five square kilometers (“Nyalenda ‘B’ Report”, 2009).  

According to Kenya’s National Population and Housing Census 2009 report, there are 

32,430 individuals living within Nyalenda ‘B’ (8,561 households) and 28, 269 (8,070 

households) in Nyalenda A.  Although Nyalenda is legally recognized as a settlement, 

public services remain limited and inadequate.  In 2009, an enumeration of households in 

Nyalenda and other informal settlements of Kisumu by a local NGO, Pamoja Trust, show 

that only 26.4% of households have access to water, only 57.7% have access to a toilet, 

and only 15.6% have access to electricity (Karanja, 2010). The numbers prove similar in 

slums in larger urban areas in the country.  For instance, research from Nairobi slums 

shows that only 27.6% of slum households have access to piped water, only 50% of 

households have access to a toilet or ventilated pit latrine, and only 19.5% have access to 

electricity (APHRC, 2014).  A map of all of Kisumu’s informal settlements can be found 

in Appendix A, p.184.   

Figure 2. Health Facility Assessment Methods for Slum Communities Conceptual Framework (the 

Author)  
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Data Collection 

 A pilot study to gather health service availability and readiness data was done in 

two urban slum locations in Kenya (Nyalenda in Kisumu and Langas in Eldoret).  Data 

was collected in Nyalenda in April 2011 and in Langas in August 2011.  The pilot survey 

was funded by, and based on collaborative efforts between, the George Washington 

University and two local Kenyan Universities, the Great Lakes University of Kisumu 

(GLUK) and the Moi University School of Public Health in Eldoret.  The study teams at 

each site consisted of a field manager, trained data collectors, field advisors, and faculty 

supervisors from Kenya and the United States.  The study teams worked with CHWs 

(who served as the field advisors on the project) to administer the SARA questionnaires. 

MoH-trained CHWs in both study locations in Kenya and had experience working with 

the partner Universities in their community projects.   

 A complete census of all locations where health services are provided was carried 

out in each of the study sites. The targeted health facilities were first identified using a 

community-based facility listing exercise.  The manager or person-in-charge was asked to 

assist the research team in identifying the appropriate person or persons to complete the 

questionnaire.  

 We pre-tested in the surrounding urban centers prior to administering the 

questionnaires in the study sites.  We used the pre-tested surveys only for the purposes of 

instrument testing and the data was not used in the study’s analysis.  Adaptation of the 

questionnaire was done at the country level as well as community level prior to 

implementation.   

 We used Garmin eTrex Legend handheld GPS devices to collect the GPS 
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coordinates of the health facilities recorded on the survey.  The reference datum on each 

device was set to World Geodetic System 1984 (WGS84).   

 

Data Validation 

 After the pilot survey implementation, we used field observations to validate the 

data collected and verify all locations where people seek health care in each study site. 

All facilities visited during the survey implementation phase were revisited during an 

additional trans-sectional walk.  To ensure accuracy of the geographical data, we re-

collected GPS coordinates at each facility, revisiting one of each type of facility 

(classified as one of nine types identified in the SARA tool).  We selected this validation 

method because the sample size for each location was small, and taking a random sample 

of 10% of all facilities in Nyalenda and Langas would likely not allow enough facilities 

to be reassessed for data validation purposes.   

 

Study Design  

 

A total of 11 health care providers were initially identified in Nyalenda and 35 in 

Langas. One facility, however, was eventually dropped from the Nyalenda sample after 

mapping confirmed the geographic location was in fact outside of the slum area (see Map 

Generation section).  Only health facilities within the established boundaries of the 

targeted slums were surveyed. Community Health Workers (CHWs) participating in the 

research were asked to identify the boundaries of the settlement.  Reports from the local 

UN office, which include maps of the local area and settlements, were compared with 

information provided by the CHWs.  Traditional birth attendants and herbalists were 

considered depending on how well their services matched with those indicated in the 
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SARA questionnaire.  Only relevant modules of the survey were used for informal 

providers and pharmacists, as most of the sections do not cover services provided by 

these providers.  

 A modified version of WHO's eight-module SARA (formerly Service Availability 

and Mapping) facility questionnaire was administered by collaborating University 

research teams to personnel at each targeted health facility in both study sites (see Data 

Collection for additional details).  

HFA Adaptation for Slum Locations 

The SARA questionnaire is intended to be adapted to each country where it is 

implemented.  Figure 2 presents an overview of the conceptual framework we developed 

for the adaptation of the data collection tools used in the pilot study.  The types of 

facilities indicated on the survey cover sheet, as well as the essential medicine list, were 

verified in each study location prior to implementation.  The SARA tool provides a 

general essential drug list, but each country’s essential medicine list should be compared 

to this general list.  Medicines from the general list that do not appear on the country’s 

essential drug list were removed.  All dosage details were also verified to ensure accuracy 

at the country level.  Additional adaptations included adding options for private retailers 

and unskilled health workers/informal providers to the section on type of health facility 

(Appendix B, pg. 185). Questions on the types of personnel were modified based on what 

human resources exist within urban slum areas.  For example, the option to select 

chemists was incorporated, as this is a commonly found health care provider in the study 

communities. Additional details on survey organization, protocol and description of 

changes can be found in Appendices C-E, pgs. 188-218.   
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Health Facility Assessment 

The most commonly used methods to capture data on health service availability 

from the supply-side standpoint are HFA tools designed to measure various aspects of 

health service delivery (USAID, 2007; WHO, 2013).  Data on the availability of health 

service delivery, medical products and supplies, and the health workforce—all key 

elements of the health system—can be captured when implementing HFA (USAID, 

2007).  Data from health facility assessments can be used by a variety of stakeholders, 

including facility managers, local policy makers, program personnel, health 

professionals, and international organizations working to monitor health systems 

performance (IHFAN, 2008).  Global partners engaged in service delivery data have been 

collaborating and harmonizing key indicators around service availability and readiness, 

and have established a common core of indicators that are collected through the various 

tools.  Additionally, WHO and other institutions have devised indicators for the 

measurement of health systems strengthening by each of the aforementioned building 

blocks (Alva et al., 2009).   

 This study examines two core areas of service availability in the following 

domains: health infrastructure and health workforce.  We calculate a total of four service 

availability indicators for all formal providers in Nyalenda and Langas as outlined by 

WHO in the SARA reference manual (WHO, 2015): 

1. Facility density per 10,000 population 

2. Inpatient bed density per 10,000 population 

3. Maternity bed density per 1,000 pregnant women  

4. Health workforce density 
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The targets for each indicator are defined by WHO and scores are calculated to measure 

the results from the modified SARA implemented in the two slums against each 

benchmark (Table 3).   

 

Analytical Methods 

After cleaning the modified SARA data, we entered it into a Microsoft Access 

database in the field.  The data were then transferred into Microsoft excel for import into 

Stata and further analysis, using Stata version 11.2 (StataCorp, TX).  We first analyzed 

general characteristics of facilities, including type of facility and managing authority 

(Table 3). We further calculated standard service availability indicators (Table 4) based 

on standard SARA definitions (WHO, 2015). We then generated scores out of 100 for 

each service availability indicator to measure performance against the WHO global 

benchmarks.  For example, WHO defines a target for facility density as 2 per 10,000 

population.  Based on the population data from each of the slum areas, we measured 

facility density in both locations and calculated a score out of 100 to indicate 

performance in each slum toward this target (Table 3, indicator a).  A health service 

infrastructure index was also measured to look at the average scores of the three 

availability indicators (Table 5).   

 We further identified five general service readiness indicators according to WHO 

standards (WHO, 2015), within the following areas: basic amenities, general equipment, 

standard precautions for infection prevention, diagnostic capacity and essential 

medicines.  We calculated the readiness indicators first for all facilities, then separately 

for informal and formal providers to examine any differences by type of provider. Details 
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of the general service readiness indicator definitions and specific tracer items used for the 

analysis are included in Table 2.   

 
Table 2.  Definition of service readiness indicators and tracer items  

Domain Tracer Items Definition 

Basic Amenities 

Improved water source 

Improved water source uses uniform definitions for safe water 
sources promoted by UNICEF (Piped, public tap, standpipe, 
tubewell/borehole, protected dug well, protected spring, rain 
water).    

Landline telephone Facility has functioning landline telephone 

Computer Facility has access to functioning computer for staff use 

Internet Facility has access to computer with email/internet access 

Basic Equipment 

Adult scale Facility has adult weighing scale 

Child scale 
Facility has weighing equipment (i.e. Salter scale or similar 
hanging scale) for under-fives 

Thermometer Facility has thermometer(s) 

Stethoscope Facility has stethoscope(s) 

Blood pressure apparatus Facility has blood pressure machine/cuff 

Standard Precautions for Infection Control 

Type of needles and 
syringes used Disposable or auto-destruct 

Sterilization method Autoclave or sterilizers 

Environmental 
disinfectant Availability of disinfectant at facility 

Latex gloves Availability of latex gloves at facility 

Training in standard 
precautions 

At least one staff trained in standard precautions for infection 
control 

Diagnostic Capacity 

HIV antibody test Facility can do test on site today 

Haemoglobin  Facility can do test on site today 

Blood glucose level Facility can do test on site today 

Giemsa stain or FIELD 
test for Malaria Facility can do test on site today 

RPR or VDRL for 
Syphilis Facility can do test on site today 

Essential Medicines 

See Appendix F for list n/a  
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Map Generation and Spatial Analysis 

 A key component to HFA lies in understanding where health facilities are located.  

We generated maps and carried out GIS analysis looking at geographic access to health 

care providers in the slums with GPS data collected as part of the SARA pilot in 

Nyalenda and Langas.   

 In order to analyze the GPS data, we entered vector layers or shapefiles into the 

GIS. We used the QGIS program to create vector layers from the raw geographic 

coordinates collected by the GPS devices. These facility shapefiles contain the point 

locations of the health facilities and indicate the geographic coordinates (latitude and 

longitude) of the health facilities collected during the SARA pilot in the two slum areas.   

We used delimited text files (.csv) from the excel spreadsheets containing the X Y 

coordinates for each facility to import the spatial data into QGIS.  Using the ArcGIS 

program, we then overlaid the health facility location data with the existing base layers 

used for mapping (administrative areas, major towns).  In this effort, we accessed 

publicly available spatial data through Diva-GIS: http://www.diva-gis.org/Data.   

Unlike the boundaries for the Nylenda slum, the Langas slum boundaries do not 

coincide with a given administrative unit in Kenya (though they do overlap with the 

Langas sub-location). In order to obtain the boundaries of the Langas slum, we used 

Google Earth to first identify the area based on satellite imagery before creating a 

polygon that outlined the area observed.  We then exported the polygon to QGIS to create 

a shapefile for map generation and analysis in ArcGIS.   During the mapping of facility 

locations, it was discovered that one health facility in Nyalenda is located in the 

‘Manyatta A’ administrative area.  As a result, this facility was excluded from the final 
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analysis (see limitations for discussion of potential effects of this on results).   

 We used ArcGIS to create buffers around the health facilities in each study site, 

showing a 1km distance to those locations.  Using the “intersect” tool, we then calculated 

the percent of the population within 1km distance to a formal health facility for both 

Nyalenda and Langas.    

Ethical Considerations 

IRB approval was granted by Great Lakes University of Kisumu (GLUK) for 

SARA implementation in Nyalenda.  IRB approval was also granted by Moi University 

School of Public Health for SARA implementation in Langas. Secondary analysis of the 

data from this pilot research was confirmed as “Not Human Subjects Research” by the 

GWU IRB (Chapter 1 Appendix C, D and E, pgs. 171-173).   

 

Results 

Characteristics of Health Facilities Found in Slums  

Table 3 provides an overview of the health facilities included in the study.   About 

half of the locations found in Langas were formal providers, while the majority of 

providers in Nyalenda were formal.  Among formal providers, medical clinics represent 

the largest number of facilities, while Nyalenda has an even distribution of dispensaries 

and medical clinics.  In both slum locations, the majority of health services discovered 

through the study were privately owned. 
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Table 3.  Overview of sample from slum areas by type of facility and managing authority 

 Langas slum area 
N=35 

Nyalenda slum area 
N=10 

Formal providers n=18 n=6 

Dispensary 0 2 

Medical clinic 14 2 

Health center 3 1 

Other hospital 1 1 

Informal providers n=17 n=4 

Chemist 15 3 

Other 2 1 

Managing Authority   

Government (public) 1 2 

Private non-profit 4 2 

Private for-profit 30 6 

 
General Service Availability in Langas and Nyalenda 

General service availability indicators computed for each slum location confirm 

that overall, health service availability in slums perform far below global targets (Table 

4).   The one exception being facility density in Langas (6 per 10,000 population), which 

was found to actually exceed the global benchmark (2 per 10,000 population).    Inpatient 

bed density and core health workforce were found to be the lowest scores in both slums 

areas.  For example, only 1 inpatient bed per 10,000 population was found in Nyalenda, 

which equates to a score of 5, meaning the area is only 5% of the way toward achieving 

the global target.  Inpatient bed density was higher in Langas than in Nyalenda, at 6 per 

10,000 population, but only 24% of the way toward the global target.   

 

Geographic Location and Physical Access to Formal Health Services 

Results of formal and informal facility mapping in Nyalenda and Langas are 

presented in Figures 2 and 3.  We incorporated inlaid locator maps to illustrate the 
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location of the slum areas in the context of country, district, and division locations.  The 

health facility maps show the location of health facilities surveyed within the smallest 

administrative units in Kenya (locations and sub-locations), and in relation to major 

towns.  

Spatial analysis results show that the majority of the population in Langas is 

within 1km access to a formal health care provider (Figure 4), consistent with the high 

facility density calculated as part of the availability assessment.  In Nyalenda, just over 

half (55.5.%) of the population are within 1km access to formal health services (Figure 

5).  
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Figure 3.  Distribution of formal and informal health care providers in Nyalenda slum by type of facility 
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Figure 4.  Distribution of formal and informal health care providers in Langas slum by type of facility 
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Table 4. Indicators of general service availability and comparison to global targets in Nyalenda and Langas 

slum areas 

   Indicator Target Score 

Nyalenda slum area, Kisumu  

 Health infrastructure Score   = N/target 

 (a) Facilities 1 per 10 000 population 2 1/2 *100= 50 

 (b) Inpatient beds 1 per 10 000 population 25 1.18/25 * 100 =5 

 (c) Maternity beds 1 per 1000 pregnant women 10 1.18/10 * 100 = 12 

 Health workforce 

 
(d) 

Core health 
workforce 

1 per 10 000  population 23 1.32/23 * 100 =6 

Langas slum area, Eldoret  

 Health infrastructure Score   = N/target 

 
(a) Facilities 6 per 10 000 population 2 

6/2 * 100 =300 (max 100 
achievement) 

 (b) Inpatient beds 6 per 10 000 population 25 6/25 * 100 =24 

 (c) Maternity beds 4 per 1000 pregnant women 10 4/10 * 100=40 

 Health workforce 

 
(d) 

coere health 
workforce 

3 per 10 000  population 23 3/23 * 100 =13 

Note: Formal facilities used for the calculation of health infrastructure tracer indicators.  Maternity beds indicator based on the 
assumption that there should be beds available for all pregnant women with occupancy rate of 80%.  Estimated number of 
pregnant women was calculated using crude birth rate data for Kenya as outlined by WHO in SARA reference manual (WHO, 
2015).   

 

Table 5.  Health services infrastructure index 

   Indicator Target Score 

 Health infrastructure index Score   = N/target 

 

 Nyalenda slum 

Average score of the three 
indicators: facility density, 
inpatient beds, maternity beds 
 

100 ((50) + (5) + (12)) / 3 = 22.3% 

 

 Langas slum 100 ((300) + (24) + (40)) / 3 = 100% 
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Figure 5.  Availability of, and population access to, formal health care providers in Langas slum  
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Figure 6.  Availability of, and population access to, formal health care providers in Nyalenda slum  
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Table 6.  General service readiness indicators by domain and location 

 Location 

General Service 
Readiness Domain 

Langas 
slum 

Nyalenda 
slum 

Kisumu 
county 

Uasin 
Gishu 
county 

Kenya 
Urban 

Kenya 
National 

Basic Amenities 28% 45% 83% 38% 52% 47% 

Equipment 45% 72% 76% 62% 59% 67% 

Standard 
Precautions 

83% 74% 80% 68% 67% 73% 

Diagnostics 27% 52% 68% n/a n/a n/a 

Essential Medicines 50% 29% 67% 42% 45% 41% 

 
Note: Diagnostic capacity not assessed in the SARAM survey carried out in April-May 2013.  Langas slum is located in Uasin Gishu 
county and Nyalenda slum is located in Kisumu county.  County, urban and national figures were sourced from the Kenya SARAM 
2013 report (GOK, 2014).   

 
 

General Readiness to Provide Services  

Service readiness indicators detail the health system’s capacity to provide 

services.  Table 6 presents the findings of the general service readiness indicators 

assessment.  Results from Kenya’s most recent Service Availability and Readiness 

Assessment Mapping (SARAM) survey published in 2014 were also included to compare 

indicators from the slum locations to the counties in which the slums are found, urban 

areas in Kenya overall, and national levels.  Both slums, Langas and Nyalenda, had the 

lowest indicators in the domains of basic amenities and basic equipment.  In Langas, on 

average, facilities offer 28% of basic amenity items included in this domain, compared to 
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38% at the county level, 52% in urban areas overall, and 47% nationally (Table 4).  Basic 

equipment in Langas was slightly higher (45%), but still below the county, urban and 

national levels.  Similarly, Nyalenda performed below the county, urban and national 

levels in terms of basic amenities.  Basic equipment in Nyalenda (72%) was slightly 

below that of Kisumu county (78%), but higher than urban and national levels in the 

country (59% and 67%, respectively).  Indicators for standard precautions within the 

slum areas were generally higher than those found at the county, urban and national 

levels, with the exception of Nyalenda performing below the county average (74% vs. 

80%).  Essential medicine indicators were higher in Langas slum than Uasin Gishu 

county, urban areas and Kenya on the whole, while Nyalenda slum performed below all 

comparison areas.   

 

General Readiness Among Formal vs. Informal Providers in Langas and Nyalenda 

In addition to examining overall readiness indicators in Langas and Nyalenda, we 

compared the results of the readiness assessment between informal and formal providers 

in both of the study sites (Table 6).  As expected, formal providers on average had a 

higher percentage of items in each of the readiness domains compared to informal 

providers.  Essential medicines readiness in formal facilities in Nyalenda was lower than 

all three comparison areas, but the same indicator was found to be higher in formal 

facilities in Langas compared to county, urban and national figures.    
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Table 7.  General Service Readiness Among Informal and Formal Providers 

 Location 

General Service Readiness 
Domain 

Langas slum area Nyalenda slum area 

 Formal 
(n=18) 

Informal 
(n=17) 

Formal (n=6) Informal (n=4) 

Basic Amenities 31% 25% 63% 19% 

Basic Equipment 73% 20% 80% 60% 

Standard Precautions 87% 67% 83% 60% 

Diagnostic Capacity 53% n/a 70% 25% 

Essential Medicines  53% 47% 30% 27% 

 
 

 

Discussion 

 

Poor Availability and Readiness Performance in Slums 

 
Results from the study indicate that overall, slums underperform relative to global 

targets in terms of general service availability, and in terms of capacity to provide 

services compared to Uasin Gishu and Kisumu counties as well as overall urban and 

national-level results.   

 Kenya’s second National Health Sector Strategic Plan (NHSSP-II), implemented 

between 2005-2010, aimed to increase equitable access to health services, with a specific 

focus of increasing geographical access to service delivery (GOK, 2005).  

 The tracer drug availability target outlined in the NHSSP-II was set at 80% by the 

year 2010 and 90% by 2015 (GOK, 2005).  Formal health care providers within the slums 

this study addresses fall far below these targets (53% in Langas and 30% in Nyalenda). 

Informal providers perform even poorer.  Clearly, there is much work to be done to 
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improve the readiness of facilities in disadvantaged urban areas, and to meet the 

countrywide targets in line with national health policy.   

 

Heterogeneity in Urban Slums in Kenya 

Our study highlights the value of carrying out health facility assessments in urban 

slums, as local-level data are needed to show differences between health systems at the 

slum, regional and national levels.  For example, while availability of formal health care 

providers was found to be quite high in Langas (density per 10,000), the same was not the 

case in Nyalenda.  Such findings illustrate how nuanced health systems can be even 

within slums in one country.   

The local-level data collection methods used in our study emphasize the limited 

access to certain facilities in Kenyan slums.  If analysis of health systems and service 

availability in Kenya was based strictly on national or regional data, it would appear that 

dispensaries are the most available type of locations in the studied regions.  But when 

examining more closely using local SARA data from within slum settings, one can see 

that access to dispensaries is very limited, with no dispensaries available in Langas at all.  

As dispensaries are intended to be the first point of contact with the health system, this 

lack of availability in slums is worrisome. 

 

Potential to Work with Private Sector for Health Promotion in Slums 

As expected, survey results signify that the majority of services available in urban 

slums are private, consistent with recent research indicating slum dwellers often seek care 

from private providers (Breiman et al., 2011).  In Langas, chemists are the most available 
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providers.  This is particularly concerning, as the most basic of health services are less 

available in this slum location.  While we cannot conclude that the availability of services 

necessarily translates into the use of services or health behaviors, we know that 

availability is one of the key indicators of access that influences utilization (Aday & 

Andersen, 1974; Penchansky & Thomas, 1981; Frenk, 1985).  This has important 

implications for policy makers, as they consider how best to improve health outcomes in 

urban areas and plan interventions to address the health needs of slum dwellers.  District 

Health Management Teams may want to consider how to incorporate health promotion 

messaging or behavior change communication campaigns within private retailers given 

the abundance of these providers in slums.   

 
 

Slums are Well-Equipped in Some Areas of Readiness 

 
While overall findings suggest that slums perform below average compared to 

other locations and global targets, our study finds that in some cases, slums performed 

fairly well in terms of readiness to provide general services compared to other parts of the 

country.  In particular, the percentage of essential medicine availability in Langas was 

found to be higher than county, urban and national averages.  This suggests one area in 

one location that requires less attention for improvement.  It is possible that the NGO 

AMPATH, which works to support HIV/AIDS programming, in partnership with a 

consortium of US Universities, Moi University and Moi Teaching and Referral Hospital 

in Eldoret, is having a positive impact on the health system indicators we find in Langas.  

Their presence on the ground includes significant engagement with CHWs and health 

clinics for referral purposes, involvement which likely encourages health facilities to be 
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well stocked, especially with drugs needed for HIV/AIDS treatment.   Dissemination of 

these results among District Management Health Officers in Eldoret would be beneficial 

as they plan approaches to improving indicators of readiness in poor urban areas and 

slums.  In addition, the high density of facilities found in Langas show that physical 

accessibility to health care services is not a major challenge; health managers can focus 

efforts on enhancing services that already exist and making sure they are of acceptable 

quality.   

 

Demand-Side Data Collection Efforts in Langas and Nyalenda Needed 

In order to build a more comprehensive picture of the health system in the slums 

studied here, data are needed on utilization of health services, especially regarding 

preferences for specific locations and barriers faced by slum dwellers.  Future research 

should expand on this pilot HFA effort and incorporate questions on utilization so 

indicators can be assessed and also compared to country and international targets.   

 

Future Implementation Research Directions 

Building off of this study, future HFA in slum areas could include a quality of 

care module to measure the association between service readiness and quality of care.  

Implementation research using pre/post methods could look at strengthening the core 

readiness components of health facilities and how that impacts quality of care. Performed 

in conjunction with a household survey, such research could also explore the impact of 

readiness on health care utilization and outcomes.   
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Limitations 

There are some limitations that must be considered with the use of spatial data in 

this study.  Base layers accessed from global databases may be older than the point data 

collected for this study, therefore location accuracy may be impacted.  Although data 

accuracy of coordinates collected for health facility locations may have been an issue, 

through validation of the data, any errors resulting from this should have been minimized.  

In addition to limitations that stem from using data of different vintages, the lack of 

metadata, including scales used and the original sources of spatial data, may introduce 

error in mapping.   Limitations based on the use of handheld GPS devices to collect the 

coordinates of the health facilities should be noted as well.  Obstructions to GPS 

readings, such as buildings or tree canopies, can introduce error to the point locations 

used in the study (Montana & Spencer, 2004).  Nevertheless, the study used WHO’s 

standard training protocol for the SARA/SAM in an effort to minimize potential error in 

GPS data collection.   

That one facility in Nyalenda that did not match the expected administrative unit 

may be a function of the initial facility listing information provided by CHWs.  It is 

possible that CHWs reported this location, as residents of the Nyalenda slum have 

relatively easy access to this particular health facility.  We ultimately excluded this 

facility from the analysis, which may have resulted in lower facility availability and 

readiness scores in Nyalenda.  The facility that was dropped was a public health center, 

with 12 inpatient beds, a number that would certainly have increased the measure of 

availability in the area.  Future assessment of the area would need to determine why this 

facility was in fact included in the listing.  Related to this issue, a mapping of facilities 



 

 147

outside of the slum locations, but within relatively easy access to slum residents, would 

have been beneficial.  Future research could include qualitative methods, such as 

participatory mapping exercises, to gather demand-side information from slum residents 

about their health seeking behaviors, preferences, and barriers to utilizing facility 

locations within and around slums.   

In addition to possible limitations imposed by the use of spatial data, the current 

study did not incorporate a few types of providers that may be helpful in informing 

operations of health systems in slums.  Both NGOs and some FBOs were not included as 

health facilities for this study, though in many places throughout Kenya, such entities 

provide a significant amount of primary care or specialized services.  After further 

investigation of the private facilities in our sample, it was found that some of the private 

health clinics were funded by religious organizations.  As approximately 15% of health 

facilities owned by this NGO/FBO sector generally offer services at low costs (Turin, 

2010), it may be that incomplete NGO data underestimated service availability and 

readiness in slums.  Future health facility assessments in slums should consider this 

sector fully.   

 Lastly, while the addition of the informal sector in this analysis had clear benefits 

in describing aspects of health systems in slums, there were limitations as to what kinds 

of indicators could be calculated with this sample of providers.  Because the informal 

sector does not provide specific interventions (MCH, for example), it was not possible to 

calculate service-specific readiness indicators.   
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Conclusion 

Supply-side data on health systems in slums is a neglected research area, and this 

study helped to generate important new evidence on health service availability and 

readiness in two Kenyan slum communities.  Indicators from the study show that service 

availability and readiness in slums are very distinct from national settings. Poor 

performance in a number of areas highlights the need to focus on improving accessibility 

and capacity of providers to offer services.  As urbanization continues to increase rapidly 

in Kenya, results from this study and its data collection methods can be used to address 

the needs of growing marginalized urban populations.  
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Chapter 5: Summary 
 
 

Overview 

 

Results of analysis of trends in maternal and child health care (MCH) utilization 

and health outcomes (Manuscript 1) using the Demographic and Health Survey (DHS) 

data in Bangladesh, Ethiopia, Kenya, Malawi, Nepal, Nigeria and Tanzania between 2003 

and 2011 provide evidence of an urban penalty in developing countries, whereby urban 

slum residents exhibit poorer health outcomes compared to other urban residents 

(Harpham and Molyneaux, 2001; Vlahov et al., 2004; Freudenburg et al., 2005; UN-

Habitat, 2007). Available data on urban health trends and morbidity patterns in slums in 

sub-Saharan Africa and South Asia remain limited (Gould, 1998; Fotso, 2007; Riley et al., 

2007).  While there has been a growing consensus that research on health among slum 

populations is needed (Unger and Riley, 2007; Vlahov et al., 2011), lack of disaggregated 

urban data availability has been a major barrier to generating this evidence (Fry et al., 

2002).  Standard population-based data used to examine morbidity in developing countries 

often overlooks intra-urban health disparities by calculating urban averages (Fotso et al., 

2008). 

In order to move beyond the use of aggregated data, both Manuscript 1 and 

Manuscript 2 apply a unique spatial inequality approach to existing population-based 

household data from the DHS to identify a sample of slum residents (Günther and 

Harrtgen, 2012).   This method proves to be useful in analyzing data from multiple 

countries and regions.  While slum sample sizes were quite small due to DHS sampling 

limitations, which in some cases resulted in insufficient statistical power, the overall 
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advantage of applying this method to publicly available data should be noted.   Using this 

approach offers a starting point for understanding various health care utilization and 

outcome indicators in a number of countries over time, and future research can build off of 

this to help design interventions aiming to improve the health and well-being of slum 

residents.   Manuscript 3 further explores local-level dimensions of health care access 

from two slums in Kenya, generating important evidence on supply-side factors of the 

health system through analysis of health facility data.   

Discussion of Key Findings 

 
Manuscript 1 reports significant disparities between slum dwellers and other urban 

residents’ utilization of key maternal health interventions (appropriate antenatal care 

(ANC), tetanus toxoid vaccination and skilled delivery) in Bangladesh, Ethiopia, Kenya 

and Nigeria.  Given that many of the countries we studied have some of the highest 

maternal and infant mortality indicators globally7, and the significance of interventions 

such as ANC and skilled attendance at birth in reducing maternal mortality, the declining 

trends and persistent inequalities between slum and other urban residents are cause for 

concern.   

Our findings from Bangladesh are supported by the analysis of the 2006 

Bangladesh Urban Health Survey (BUHS), which show that ANC utilization and skilled 

delivery indicators are much lower among slum dwellers compared to non-slum residents 

(Kamal, 2012).  Additionally, in a recent mixed methods study examining maternal health 

care perceptions and practices in slums in Dhaka, Bangladesh, Choudhury et al. (2012) 

                                                           
7 Data sourced by: WHO, UNICEF, UNFPA, The World Bank, and the United Nations Population Division. 
Trends in Maternal Mortality: 1990 to 2015. 
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found 27% of women in slums sought the recommended four or more ANC visits, similar 

to the 23% and 20% we found in 2007 and 2011, respectively.  The Choudhury et al., 

2012 study provided some qualitative data on reasons why ANC was so low among urban 

slum dwellers; they reported that women did not see a particular need for ANC beyond 

initial pregnancy testing at the first visit.   

In Ethiopia, while improvements in some health indicators in urban parts of the 

country have been seen in recent years (namely, HIV prevalence and vaccination 

coverage), UN-Habitat’s Urban Profile of Addis Ababa substantiates our findings of low 

maternal health care utilization with reported skilled delivery at only 50% (UN-Habitat, 

2008).   There is a scarcity of data supporting other findings from Ethiopia, which is an 

important standalone finding.   

Recent research from Nairobi slums revealed that women are less likely to seek 

appropriate ANC compared to other urban dwellers in the city and rural residents (Fotso et 

al., 2008). Results from our logistic regression analysis comparing ANC between slum 

and other urban residents from Kenya are consistent with this finding.   

In Nigeria, our discovery of significantly lower ANC and skilled delivery8 among 

slum dwellers compared to other urban areas are reinforced by a recent observational 

study from one of the country’s oldest urban slums, which found that over 50% of mothers 

in this community delivered outside of hospitals, and of those deliveries, the vast majority 

(81.8%) were not attended by skilled personnel (Olusanya et al., 2010).  Recent research 

suggests perceived quality of care is a major barrier to utilizing maternal health care 

services in disadvantaged areas of urban Nigeria (as opposed to distance to such services) 

                                                           
8 Defined by WHO as a delivery attended by an accredited health personnel (doctor, nurse or midwife) 
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(Olusanya et al., 2010; Idris et al., 2013).   

In addition to weakening maternal health care utilization indicators, child health 

outcomes examined in Manuscript 1 suggest that the prevalence of diarrheal disease in 

children under-five is declining among other urban and rural residents, but not 

significantly among slum residents.  Nigeria was the only exception, with significant 

declines in diarrheal disease prevalence in slums over the study period.  ARI 

improvements are found across populations and are not unique to slum settings.  

It is possible the lack of improvements we find in diarrheal disease across 

countries is linked to shared sanitation within slums.  The NGO, Practical Action, which 

operates sanitation projects in two low-income settlements of Nakuru, Kenya, reported 

that some slums share a pit latrine among 240 individuals (Practical Action, 2015).  

Studies show that communal latrines and toilets are commonplace in urban slums around 

the world (Nelson, 2008; Wegelin-Schuringa & Kodo, 1997), and these environments 

often pose increased risk for disease transmission due to a lack of hand washing facilities 

and poor maintenance (Heijnen et al., 2015).  

While the majority of countries did not see improvement in diarrheal disease in 

slums, results from Nigeria demonstrate one instance where slum residents experienced 

improved child health outcomes over time.  It is possible that this development is linked to 

a strong commitment to urban planning and governance and related slum improvement 

efforts not observed in the other study countries.  In 1992, Nigeria passed an urban and 

regional planning law in an effort to address rapid urban growth in the country.  At the 

same time, a National Urban Development Policy (NUDP) was also established alongside 

a designated financing institution – the Urban Development Bank (UN-Habitat, 2014).  In 
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2006, the Nigerian government implemented a large-scale slum upgrading program, 

targeting over a million residents in nine of Lagos’ largest slums (Cities Alliance, 2008).   

In looking at the improvements in ARI among children under-five across 

populations in the study countries, we consider the improvements in treatment seeking for 

suspected pneumonia.  UNICEF’s 2012 Report on Pneumonia and Diarrhea confirms that 

treatment seeking behavior for suspected cases of pneumonia has improved across all 

regions between 2000 and 2010 (UNICEF, 2012).  Further examination of this indicator 

(of treatment for suspected pneumonia for children under-five) confirms this development, 

with all countries showing substantial improvements over time (see Appendix Table 1, 

p.219).   

The global perspective of health care utilization and outcomes provided in 

Manuscript 1 is followed by an in-depth examination of trends in child health outcomes 

among Kenyan slum dwellers, other urban and rural residents in Manuscript 2. Like 

Manuscript 1, this study finds ARI declining steadily over time among slum residents, but 

this decline is also occurring among other urban and rural residents.  Diarrheal disease 

prevalence has not changed significantly over time. 

Access to improved water worsened significantly for slum dwellers in Kenya 

between 1993 and 2014, a trend seen among other urban and rural residents.  As expected, 

slum dwellers show the lowest levels of access compared to the other groups from 1998 

onward.  Access to improved sanitation improved in urban areas, both slum and non-slum, 

but declined in rural areas.   Analysis of indicators of health care utilization (full child 

immunization) and adherence to Integrated Management of Childhood Illness (IMCI) 

guidelines (as a proxy for quality of preventive and curative child health care) during the 
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same time period show lack of improvement over time.   

An urban health conceptual framework introduced by Fotso and colleagues (2007) 

supports these findings from Kenya, which helps to explain the relationship between rising 

urbanization, limited access to improved water, limited health care utilization and 

increasing childhood illness.  Based on this framework, it is evident that a focus on 

infrastructure improvements alone as shown in the KENSUP program, without also 

addressing specific health systems objectives, may not harness the potential needed to 

make progress in health outcomes over time.   

The final analysis of the study, presented in Manuscript 3, also takes an in-depth 

look at the health system in Kenya’s urban slums.  As opposed to looking at the demand-

side of the health system, Manuscript 3 explores supply-side indicators using health 

facility data collected in two urban slums.  Consistent with research suggesting urban slum 

residents in Kenya often seek care from private providers (Breiman et al., 2011), the 

health facility assessment tool used in the study was adapted to include both the formal 

and informal sector.   

Assessment of general service availability and readiness in the Nyalenda slum of 

Kisumu and the Langas slum of Eldoret reveals that slums perform far below 

recommended benchmarks set by WHO (WHO, 2015).  Comparison of the service 

availability and readiness indicators with county (regional), urban average and national 

levels also show that slums perform below levels observed in those locations (GOK, 

2014).  Despite general poor performance in the slums in Kenya, there were some 

instances where slums actually performed better than comparison sites.  The high 

availability of essential medicines in Langas slum (measured at 50% in the modified 
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SARA survey), for example, draws attention to an area in which some slums may be able 

to progress relatively easily, perhaps due to partnership with large NGOs working in the 

community.   

Implications for Policy and Programs 

 
A first step in reducing and eliminating disparities is identifying where they exist 

and how they change over time.  This is where findings from Manuscript 1 can be used to 

direct attention to different patterns in health care utilization and outcomes across 

countries in SSA and SA.  Local level policy makers may find this particularly useful in 

discussions of policy implementation and adaptation over time. We hope that findings 

from the study will help inform evidence-based decision making for urban planners and 

public health officials working to improve basic living conditions and health service 

delivery in slums.  Generally, the findings support the implementation of programs that 

target maternal utilization, but also emphasize the need to consider slums individually 

when collecting, analyzing and interpreting data on various aspects of health systems.   

Findings reported in Manuscript 2 reveal a need to focus on the integration of 

health and urban policy, as expressed by WHO’s Kobe Call to Action in 2010 (WHO, 

2010).  Although our study cannot conclude that slum upgrading programs do not have 

impacts on health outcomes, it does support the need to integrate approaches, as the 

KENSUP documents reviewed did little to emphasize health services improvements.  

Infrastructure improvements could include the addition of health posts or dispensaries, or 

perhaps training programs for community health workers located in slums.  Channels for 

health promotion and behavior change communication might become integral parts of 

urban planning when taking such an approach.   
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If improvements in access to improved sanitation are not occurring in conjunction 

with reductions in diarrheal disease, as Manuscript 2 demonstrates, then water and 

sanitation enhancement endeavors may need more focused effort on diarrheal disease 

reduction.  Ensuring that behavioral components are included, such as hygiene promotion 

and hand washing, will be critical.  Taking into consideration findings regarding the 

supply-side of health systems in slums in Kenya from Manuscript 3, chemists or private 

retailers may be appropriate locations for the implementation of such health promotion 

and hand washing initiatives.  

 

Study Linkages: Conceptual Model 

We examine findings from Manuscripts 1-3 in relation to the overall conceptual model 

introduced in Chapter 1 and shown below.  Health facility data was used to understand 

and measure elements of access to services in slums, including: availability of general 

services, readiness to provide services as a precursor to quality of care, and geographic 

access to services.  Because data on IMCI adherence was not available at the slum level, 

we explored this factor in Kenya as a whole.  Our study finds low availability of services 

in Kenyan slums compared to global targets, and for the most part, poor readiness 

indicators relative to other parts of Kenya.  Access to public health services in Kenyan 

slums is particularly limited.  Furthermore, we find no improvement in IMCI adherence 

over time in Kenya.   
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It is possible that the abundance of private retailers found in slums in our study has 

resulted in the limited availability of general health services in such locations, or vice 

versa.  Future research is needed to fully understand the direction of this relationship.  

Likewise, poor adherence to IMCI guidelines and readiness as a proxy for quality of care, 

may be contributing to a demand for private retailers and informal providers in slums, 

resulting in low availability measures such as bed density and core workforce density.     

Using household level data, our study finds low levels of health care utilization in 

several areas in slums across countries, particularly appropriate ANC, which may be a 

result of the aforementioned inadequate access measures.  Improved availability of 

maternity beds, for example, may give rise to increased uptake of maternity services such 

as ANC, tetanus toxoid vaccination and likely delivery by skilled personnel in slums.  In 

terms of child health utilization, our study demonstrates low immunization levels among 
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slum residents relative to urban non-slum residents in almost all countries.  Although these 

rates are improving in many locations, it is likely that these poor immunization indicators, 

coupled with other sub-standard living conditions of slums and poor social and economic 

factors, have led to unimproved child health outcomes such as diarrheal disease.   

The results of our study yield important information on access to health services and 

trends in MCH utilization and outcomes in slums, and the conceptual model aids in 

understanding the relationships between these three health systems facets.  While this 

study adds to a growing body of knowledge on health in slums, it also identifies areas that 

necessitate additional attention and research.  Future research, building off of this study, 

will help to reinforce and further develop our conceptual model and its application in the 

field of urban health. 

Future Research Directions 

 
This study finds persistent disparities in health care utilization and health outcomes 

in urban slums, yet there is more that needs to be answered with respect to why these 

inequalities exist. Qualitative research would be beneficial in order to understand specific 

barriers faced by mothers living in slums with regard to health care access and utilization.  

Such studies would help urban health researchers understand how factors such as cost, 

safety, or quality of care within slums are related to utilization and health outcomes.   

In addition to qualitative approaches, adaptation to quantitative surveys should be 

considered in future research on health systems in urban slums.  Availability of health 

services in slums should become a routine part of HFA in developing countries, and 

sector-specific readiness and availability in urban slums measured. Our study 

demonstrates that adaptations to health facility assessment tools are rather simple to 
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implement and can yield a wealth of information.  Given the preference in many slums to 

use informal providers (Ezeh et al., 2010), such surveys should include the formal and 

informal sector, and private services provided by FBOs and NGOs.   

Additional research on the implementation of urban planning policies and slum 

upgrading in Nigeria are needed, as this may be contributing to declines in infectious 

disease among children under-five in slums.  For countries in the planning stages of slum 

upgrading programs, the design of quasi-experimental or experimental studies would yield 

robust data on effectiveness of interventions targeting slum populations.   

Results from our study indicate several areas of potential for implementation research, 

particularly linked to Manuscript 3 and future measures of health service availability and 

readiness.  Studies could look at improving overall readiness in health facilities in slums, 

and using pre/post design to measure the impacts of readiness on quality of care.  

Following Manuscript 2, future implementation research could be designed to look at 

improving access to water and sanitation in specific slum communities and utilization of 

health services, aimed at improving child health outcomes based on the Fotso et al. (2007) 

model.  

Lastly, moving beyond the focus of communicable diseases in slums, it seems 

appropriate and relevant to examine issues linked to mental health outcomes in such 

settings.  In order to understand how to develop prevention programming among the most 

vulnerable in urban environments, baseline data on the mental health status of people 

living in slum environments will be needed.  As urban populations in developing countries 

increasingly face the “triple burden of disease” (communicable disease, non-

communicable diseases and injuries/trauma) (Barbiero, 2014), investigation of chronic 
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illnesses, accidents/injuries and mental health, among others, will be critical.  

Conclusion 

 

This research provides a comprehensive view of health systems dimensions in urban 

slums in sub-Saharan Africa and South Asia.  Manuscript 1 confirms evidence of an urban 

penalty and emphasizes a need to focus on maternal health care utilization in slums.   

Manuscript 2 detects little improvement in child health outcomes among slum dwellers in 

Kenya during the roll-out of the country’s national slum upgrading program.  An 

integrated approach to health and urban policy development is recommended based on 

these results.  Manuscript 3 identifies areas of service availability and readiness in two 

Kenyan slums that fall below global targets and are in need of improvement in order to 

achieve desired health outcomes.   Taken together, this study makes a significant 

contribution to the crucial demand for research on growing marginalized urban 

populations in developing countries.  
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Chapter 1 Appendices 

 

 

Appendix A.  Approval to access DHS data 

 

 

Tova Reichel <treichel@gwmail.gwu.edu>

DHS Download Account Application
1 message

archive@measuredhs.com <archive@measuredhs.com> Thu, Aug 23, 2012 at 6:09 PM

To: treichel@gwu.edu

 You have been authorized to download data from the Demographic and Health surveys (DHS) on-line

archive. This authorization is for unrestricted countries requested on your application.

All DHS data should be treated as confidential, and no effort should be made to identify any household or

individual respondent interviewed in the survey.

The data sets must not be passed on to other researchers without the written consent of DHS. Users are

requested to submit a copy of any reports/publications resulting from using the DHS data files. These reports

should be sent to the attention of the DHS Data Archive: archive@measuredhs.com.

To begin downloading datasets, please login at http://www.measuredhs.com/data/dataset_admin/login_main.

cfm. Once you are logged in, you may also edit your contact information, change your email/password,

request additional countries or Edit/Modify an existing Description of Project.

Some resources to help you analyze DHS data efficiently are available at:

http://measuredhs.com/data/Using-Datasets-for-Analysis.cfm

The files you will download are in zipped format and must be unzipped before analysis. Following are some

guidelines:

After unzipping, print the file with the .DOC extension (found in the Individual/Male Recode Zips).  This file

contains useful information on country specific variables and differences in the Standard Recode definition.

Please download the DHS Recode Manual: http://measuredhs.com/publications/publication-dhsg4-

dhs-questionnaires-and-manuals.cfm

The DHS Recode Manual contains the documentation and map for use with the data. The Documentation file

contains a general description of the recode file, including the rationale for recoding; coding standards;

description of variables etc. The Map file contains a listing of the standard dictionary with basic information

relating to each variable.

It is essential that you consult the questionnaire for a country, when using the data files.  Questionnaires are

in the appendices of each survey's final report: http://measuredhs.com/publications/publications-by-type.cfm.

We also recommend that you make use of the Data Tools and Manuals: http://www.measuredhs.com/

accesssurveys/technical_assistance.cfm.

DHS statistics can also be obtained using the STATcompiler tool:

http://www.statcompiler.com. This tool allows users to select countries and indicators to create customized

tables. It accesses nearly all of the indicators that are published in the final reports. Authorization is not

needed to use the STATcompiler.

The George Washington University Mail - DHS Download Acc... https://mail.google.com/mail/u/1/?ui=2&ik=b56144991c&view...

1 of 2 12/9/12 6:54 PM
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Appendix B.  Country selection process for Aim 1 
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Regions of Interest – SSA and 

South Asia

(n=49)

Meeting Generalized Slum 

Definition 

(n=14)

Surveys conducted in English 

only (n=5)

At least two rounds of data 

collection available (n=5) 

Data collected during or after 

2003 (n=5) 

Addition of Kenya and 

Bangladesh 

(n=7) 
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Appendix C.  IRB Approval Letter – GLUK  
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GREAT LAKES

9 8

 

Certificate of Approval of Research Protocol  
GLUK Ethical Review Committee (GERC)  

Ref: No. GERC/028/2011 
 
 

To:  SANGEETA MOOKHERJI (Principal Investigator), and TOVA REICHEL (Co-Investigator)  
 
 
 
Date:  Tuesday, May, 10, 2011 
  
 
STUDY TITLE:  ASSESSING HEALTH SERVICE AVAILABILITY AND READINESS FROM 

A COMMUNITY PERSPECTIVE IN NYALENDA, KISUMU: A PILOT 

STUDY  

___________________________________________________________________  

     

Please be informed that your study protocol has been assessed for scientific validity, justification, relevance 
of purpose and assurance on the necessary ethical considerations. On the foregoing, the proposal was 
unconditionally approved at our sitting on Monday, May 9, 2011 under expedited review.   
 
This approval grants you the permission to proceed with your investigation in the stipulated timetable to its 
logical end. Should you desire to continue with the investigation upon the expiry of the study period, be sure 
to apply for re-assessment which also attends to any adjustments or amendments whatsoever that may 
accrue in the cause of the research enterprise.   
 
Note – always quote the GERC reference in future correspondence and that all applications / re-submissions 
should reach the GERC Secretary two weeks before the next scheduled meeting. Ordinary meetings are held 
EVERY FIRST MONDAY of the month. 
 

 
Rev. Boniface Obondi 
 
SECRETARY, GERC  

 
GREAT LAKES UNIVERSITY OF KISUMU 

(GLUK) 

 
P. O. Box: 2224-40100 KISUMU, Tel: 254-057-2023972, 

Cell. 0722-683813    
Email:  academics@tichinafrica.org, vcoffice@gluk.ac.ke   
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Appendix D.  IRB Approval Letter – Moi University  
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Appendix E.  GWU Human Subjects Determination  

 
---------- Forwarded message ---------- 
From: Office of Human Research <ohrirb@email.gwu.edu> 
Date: Thu, Mar 28, 2013 at 2:03 PM 
Subject: Determination of Research Not Involving Human Subjects 
To: Amira Roess <aroess@gwu.edu> 
 
 
Dear Dr. Roess,  
 
After reviewing the Determination Worksheet sent March 27, 2013 for the project entitled, "Urban Health 
Care Disparities in Sub-Saharan Africa and South Asia: Measurements of Maternal and Child Healthcare 
Access, Utilization and Outcomes among Urban Slum Residents ", a determination has been made that your 
study does not meet the definition of human subjects research. That is, a living individual about whom an 
investigator conducting research obtains: a) data through intervention or interaction with the individual or b) 
private identifiable information.  
 
This determination is being made because the project is limited to analysis of health service provision, 
human resource capacity, availability of medical equipment, and basic infrastructure of urban areas, which 
in conjunction could not be used to identify an individual.  
 
Further review by the GW Institutional Review Board (IRB) is not required.  
 
Should your project change in such a way that it does meet the definition of human subjects research, such 
as you will have access to identifiers, please consult with the Office of Human Research (OHR) before 
proceeding.  
 
Kind regards,  
Cortni 
cromaine@gwu.edu 
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Chapter 2 Appendices 

 
Appendix Table 1.  Results of Bangladesh power analysis 

 

ARI Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2007 1.01 0.05 0.05 0.05 1690 

2011 1.07 0.12 0.05 0.06 2344 

DD Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2007 0.91 0.17 0.05 0.07 1691 

2011 0.8 0.66 0.05 0.05 2340 

Skilled Delivery Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2007 1.75 1.00 0.05 0.18 1743 

2011 3.08 1.00 0.05 0.32 2418 

ANC4 Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2007 1.91 1.00 0.05 0.206 1741 

2011 2.77 1.00 0.05 0.26 2418 

TT Vaccination Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2007 1.39 1.00 0.05 0.55 4144 

2011 1.71 1.00 0.05 0.42 6271 

Full Child Immunization Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2007 0.84 0.59 0.05 0.82 1083 

2011 0.79 0.90 0.05 0.86 1584 
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Appendix Table 2.  Results of Ethiopia power analysis 
 

ARI Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2005 0.79 0.60 0.05 0.13 780 

2011 1.2 0.42 0.05 0.07 1407 

DD Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2005 0.56 1.00 0.05 0.18 981 

2011 1.62 1.00 0.05 0.13 1404 

ANC4 Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2005 3.55 1.00 0.05 0.12 1039 

2011 2.16 1.00 0.05 0.19 1492 

TT Vaccination Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2005 2.04 1.00 0.05 0.28 4415 

2011 1.81 1.00 0.05 0.34 5312 

Full Child Immunization Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2005 2.31 1.00 0.05 0.2 892 

2011 6.89 1.00 0.05 0.24 1235 
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Appendix Table 3.  Results of Kenya power analysis 
 

ARI Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 1.82 1.00 0.05 0.18 978 

2008 0.66 0.99 0.05 0.08 1336 

DD Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 0.94 0.12 0.05 0.07 975 

2008 0.53 1.00 0.05 0.06 1329 

Skilled Delivery Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 2.75 1.00 0.05 0.42 1100 

2008 0.74 1.00 0.05 0.44 1463 

ANC4 Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 1.73 1.00 0.05 0.52 1062 

2008 1.89 1.00 0.05 0.47 1066 

TT Vaccination Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 1.48 1.00 0.05 0.52 2745 

2008 0.64 1.00 0.05 0.55 1437 

Full Child Immunization Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 5.79 1.00 0.05 0.57 864 

2008 1.03 0.07 0.05 0.77 1191 
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Appendix Table 4.  Results of Malawi power analysis 
 
 

ARI Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 0.61 1.00 0.05 0.19 784 

2010 0.82 0.46 0.05 0.07 1353 

DD Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 1.27 0.79 0.05 0.22 788 

2010 0.95 0.11 0.05 0.18 1356 

Skilled Delivery Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 3.1 1.00 0.05 0.57 828 

2010 2.08 1.00 0.05 0.71 1448 

ANC4 Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 0.93 0.18 0.05 0.57 818 

2010 0.77 1.00 0.05 0.46 1433 

TT Vaccination Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 1.02 0.07 0.05 0.66 1638 

2010 1.01 0.06 0.05 0.69 3059 

Full Child Immunization Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 1.39 0.98 0.05 0.64 655 

2010 1.01 0.05 0.05 0.81 1073 
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Appendix Table 5.  Results of Nepal power analysis 
 

ARI Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2006 1.06 0.07 0.05 0.05 964 

2011 0.98 0.05 0.05 0.05 870 

DD Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2006 0.81 0.57 0.05 0.12 963 

2011 0.82 0.53 0.05 0.14 870 

Skilled Delivery Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2006 3.78 1.00 0.05 0.19 995 

2011 2.95 1.00 0.05 0.58 897 

ANC4 Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2006 1.69 1.00 0.05 0.29 995 

2011 1.08 0.21 0.05 0.5 897 

TT Vaccination Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2006 0.63 1.00 0.05 0.63 994 

2011 1.43 1.00 0.05 0.7 893 

Full Child Immunization Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2006 1.87 1.00 0.05 0.83 383 

2011 1.13 0.13 0.05 0.87 383 
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Appendix Table 6.  Results of Nigeria power analysis 
 

ARI Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 0.83 0.50 0.05 0.1 1230 

2008 0.77 0.85 0.05 0.03 4397 

DD Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 0.75 0.98 0.05 0.19 1231 

2008 0.88 0.72 0.05 0.1 4389 

Skilled Delivery Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 1.53 1.00 0.05 0.35 1325 

2008 2.5 1.00 0.05 0.39 4668 

ANC4 Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 2.00 1.00 0.05 0.47 1294 

2008 1.93 1.00 0.05 0.45 4264 

TT Vaccination Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 2.1 1.00 0.05 0.4 3012 

2008 1.91 1.00 0.05 0.45 10159 

Full Child Immunization Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2003 2.36 1.00 0.05 0.13 1140 

2008 2.54 1.00 0.05 0.23 3854 
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Appendix Table 7.  Results of Tanzania power analysis 
 

ARI Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 0.61 1.00 0.05 0.19 784 

2010 0.82 0.46 0.05 0.07 1353 

DD Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 1.27 0.79 0.05 0.22 788 

2010 0.95 0.11 0.05 0.18 1356 

Skilled Delivery Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 3.1 1.00 0.05 0.57 828 

2010 2.08 1.00 0.05 0.71 1448 

ANC4 Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 0.93 0.18 0.05 0.57 818 

2010 0.77 1.00 0.05 0.46 1433 

TT Vaccination Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 1.02 0.07 0.05 0.66 1638 

2010 1.01 0.06 0.05 0.69 3059 

Full Child Immunization Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

2004 1.39 0.98 0.05 0.64 655 

2010 1.01 0.05 0.05 0.81 1073 
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Chapter 3 Appendices 
Appendix Table 1.  Descriptive Statistics  

 
 

  Urban Slum Group Other Urban Residents Rural Residents 

Characteristic 
1993 1998 2003 2008 1993 1998 2003 2008 1993 1998 2003 2008 

 

n % n % n % n % n % n % n % n % n % n % n % n % 

Education 
    

  
          

        No education 7 0.20 19 0.26 103 0.27 47 0.25 118 0.08 115 0.05 183 0.06 121 0.08 1172 0.18 876 0.12 1005 0.13 1132 0.13 

Primary 14 0.63 24 0.54 105 0.55 69 0.58 517 0.45 633 0.45 1,031 0.43 616 0.44 3918 0.58 4062 0.59 3212 0.58 2745 0.63 

Secondary 4 0.18 7 0.20 30 0.18 17 0.16 478 0.44 596 0.44 885 0.35 374 0.35 1275 0.24 1401 0.27 1060 0.23 633 0.19 

Secondary+ 0 0.00 0 0.00 2 0.01 6 0.02 23 0.02 72 0.06 412 0.15 217 0.13 14 0.01 76 0.02 167 0.06 102 0.05 

Religion 
     

 
                  

Other 3 0.05 2 0.02 5 0.04 1 0.02 43 0.04 52 0.03 41 0.02 21 0.02 221 0.04 217 0.03 150 0.02 198 0.04 

Catholic 1 0.05 18 0.55 35 0.17 31 0.26 340 0.32 351 0.26 567 0.23 194 0.17 1995 0.31 1759 0.28 1317 0.25 840 0.20 

Protestant 11 0.44 17 0.26 95 0.55 50 0.48 557 0.53 742 0.58 1568 0.64 837 0.66 3988 0.60 4267 0.65 3382 0.65 2656 0.67 

Muslim 10 0.45 13 0.16 105 0.25 57 0.25 192 0.12 266 0.13 329 0.11 246 0.15 164 0.05 165 0.05 591 0.08 905 0.09 

Employment 
                        

Not 
Working 

14 0.46 34 0.62 126 0.52 72 0.46 546 0.45 687 0.45 1,045 0.41 611 0.45 3223 0.51 3268 0.48 2353 0.42 2057 0.40 

Working 11 0.54 15 0.38 112 0.48 67 0.54 588 0.55 727 0.55 1,462 0.59 708 0.56 3152 0.49 3140 0.52 3082 0.58 2541 0.60 

Ethnicity 
                        

Other 19 0.69 49 0.96 133 0.40 94 0.57 723 0.58 921 0.59 1,442 0.53 862 0.58 4123 0.63 4531 0.68 3414 0.62 3494 0.71 

Kikuyu 5 0.26 0 0.00 57 0.39 0 0.00 262 0.26 297 0.26 686 0.32 275 0.26 1239 0.21 958 0.18 1234 0.23 445 0.13 

Luhya 1 0.05 1 0.04 50 0.21 45 0.43 149 0.15 198 0.15 383 0.14 189 0.16 1002 0.16 918 0.15 796 0.15 673 0.16 

Age 37.6 
 

40.9 
 

42.2 
 

35.6 
 

36.9 
 

37.9 
 

37.9 
 

33.9 
 

43.4 
 

42.5 
 

42.0 
 

38.2 
 

Household 
size 

4.9 
 

6.5 
 

5.71 
 

5.60 
 

5.3 
 

4.8 
 

4.8 
 

4.6 
 

6.7 
 

5.8 
 

5.7 
 

6.0 
 

Parity 3.32 
 

2.91   3.18   3.65   1.9   1.9   1.8   2.6   3.2 
 

2.9 
 

2.8 
 

3.8 
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Appendix A.  Urban population growth, access to water and to health services, and child 
mortality conceptual framework (Fotso et al., 2007) 
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Appendix Table 2.  Results of the post-hoc power analysis examining ARI outcome  
 

 

ARI Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

1993 0.52 0.99 0.05 0.18 416 

1998 0.91 0.19 0.05 0.2 415 

2003 1.82 1.00 0.05 0.18 978 

2008 0.66 0.99 0.05 0.08 1336 
 

 

Appendix Table 3. Results of the post-hoc power analysis examining DD outcome 
 

DD Outcome: Other Urban vs. Slum  

Year Effect size Power Alpha Proportion Sample Size  

1993 - - - - - 

1998 0.85 0.34 0.05 0.17 411 

2003 0.94 0.12 0.05 0.07 975 

2008 0.53 1.00 0.05 0.06 1329 
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Chapter 4 Appendices 

 
Appendix A.  Map of Kisumu’s Informal Settlements 
 

 
 
 

Source: Karanja, I. (2010). An enumeration and mapping of informal settlements in Kisumu, Kenya, 

implemented by their inhabitants. Environment and Urbanization, 22(1), 217-239. 
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Appendix B.  Adaptations to SARA Tool 
 
Delivery service locations 

In section 1 of the SARA tool, the question is asked: “does this facility have delivery 

beds?” For some of the facilities found in urban slum areas, such as locations of Traditional Birth 

Attendants, the term delivery bed is not appropriate.  This question will be rephrased to ask “Does 

this facility have delivery beds or other specific places where women deliver babies?” in order to 

capture all locations where women deliver babies. 

Availability of communication equipment 

Also found in section 1 of the SARA tool, the question on use of short-wave radios will 

be modified.  The use of short-wave radios in urban informal settlements is not common.  The 

issue of mobile phone use for emergencies is necessary, so including a question on a functioning 

mobile phone and availability is more appropriate.   

Availability of human resources  

Observations of health facilities in urban informal settlements reveal that several staff 

members serve a number of roles and functions.  This is often the case for the individual “in-

charge” and particularly in smaller facilities.   For example, “in-charge” personnel in a facility 

may be qualified as a certified/registered nurse, the full-time health service manager, and an HIV 

counselor. The SARA tool must be modified in order to accurately capture the number of health 

care personnel with those qualifications.  As is, the tool would quantify each of these roles 

separately, suggesting three different individuals as opposed to one with multiple roles or 

functions.  

Timing of questions on human resources 

Questions regarding human resources will also ask about the number of staff of each type 

from the previous day.  In larger facilities, data is often recorded at the end of the day, and unless 

the interview is conducted at this time, it is difficult to record the number of staff present at the 
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facility.   

Availability of doctors in health facilities 

Specific questions in the tool ask about doctors working at the facility.  It is often the case 

that no doctors work in health facilities located in urban informal settlements. The group of 

questions about doctors begins with asking about the number of doctors at the facility and then 

continues with a series of additional questions.   At present, there is no possibility to skip this 

series of questions for facilities where no doctors exist.  A screening question will therefore be 

included in this section of the survey, to initially ask “do any doctors work at this facility?”  If the 

answer is no, the interviewer may then skip the questions related to doctors and move directly to 

questions about relevant human resources.   

Defining part time and full time 

The terms part time and full time may mean different things in different settings.  In order 

to ask this question in a standardized fashion, it is important to either define the terms part time 

and full time or to ask about the number of hours worked and use this later to categorize as part 

time or full time during analysis.   

Multiple roles of nursing staff 

Often nurses obtain additional training in HIV counseling or social work.  To capture 

which nurses had additional training, it is important to ask separate questions about the number of 

certified/registered nurses and those with specific training.  For example after a question of 

certified/registered midwives asking the question: “how many of the certified/registered 

midwives are also trained as certified/registered nurses?” 

Distinguishing the role of facility managers 

Similar to the question about doctors, health facilities in urban informal settlements do 

not often have full-time managers who are not involved in patient care.  Currently, the SARA tool 

asks about the number of full-time manages not involved in direct patient care.  To reflect the 
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situation found in health facilities in such setting, it is important to add in a screening question 

about whether or not the facility has any full time managers not involved in patient care.   

Interaction with community health workers 

A question is included in the SARA tool about the number of CHWs met with during the 

past one month.  In urban informal settlements, there is often a close linkage between health 

facilities and CHWs.  There are typically regular meetings between the staff at the health facilities 

and CHWs.  These meetings often involve a large number of CHWs, so asking the question about 

number of CHWs is difficult.  Instead, it is important to note the number of meetings held with 

CHWs in the past one month.   

Specific Survey Question Adaptations Based on Essential Medicine List 

 
 
 

Survey Question Modification  

601 No change 
602 No change 
603 No change 
604 Enalapril 5 mg tabs 
605 Removed – not on essential list 
606 No change 
607 Cipro 250 mg 
608 Co-trimoxazole Susp 200:40/5 ml (50 ml) 
609 Amox 250 mg 
610 Ceft 500 and 250 mg 
611 Fluco 50, 150, and 200 mg 
612 Removed – not on essential list 
613 para 150mg/5ml 
614 No change 
615 alben 400 mg 
616 vit a 100,000 IU 
617 oxytocin 5 ml/IU 
618 Removed – not on essential list 
619 No change 
620 dihydroartemisinin tabs 60 mg, powder 10 mg/sachet, syrup 

10mg/5ml 
621 neviraprine 200 mg tab or syrup 50 mg/5 ml 
622 100 mg 
623 Called sulfadoxine and pyrimethamine 
624 No change 
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Appendix C.  Modified SARA Tool 
 
 
 
 
Status 
Date    
Completed    
Partially completed    
Come back later    
Denied    

 
Comments: 
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FOR USE IN HEALTH CARE FACILITIES. ONE QUESTIONNAIRE SHOULD BE 

USED PER FACILITY. 

 

Please fill the information below before beginning. Please write clearly, in ink: 

001. Date (dd/mm/yyyy): � �� �� �� � /� �� �� �� �  /� � � �� � � �� � � �� � � �  

002. Settlement name: _______________________ 
003. Facility name: _____________________ 
004. Ownership: Please check one box below:  
 Government (public) facility ����  

 Private, non profit facility. These include 
mission and faith based facilities. ����  

 Private, for profit facility. ����  

005. Facility type: refer to protocol for 
definitions 

 

 Second level referral hospital. This is 
generally the provincial level hospital. ����  

 First level hospital. District level hospital. ����  

 Medical clinic ����  

 Nursing home ����  

 Health center ����  

 Dispensary ����  

 Private retailer ����     
 Unskilled health worker/informal health 

providers ����     
 Drug store/chemist ����     
 Other: 

           
_______________________________ 

����     
006. Interviewer name (last, first): _______________________ 
007. Respondent name (last, first): _______________________  
008. Respondent job title:  
009. Facility telephone, email and fax numbers 

(including local telephone codes): 
Telephone:_______________ 
Fax:____________________ 
Email:____________________ 
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010. Facility geographic co-ordinates*: 
* Specify N or S for latitude and E or W for 
longitude. Indicate if these are negative (-). 

Latitude: 
N/S_________________ 
Longitude: 
E/W________________ 
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Questionnaire overview: 

 
Section 1: General characteristics 
 
Section 2: General purpose equipment 
 
Section 3: Injection and sterilization equipment 
 
Section 4: Human resources 
 
Section 5: Trained staff 
 
Section 6: Drugs and commodities 
 
Section 7: Lab tests 
 
Section 8: Information on interventions available in the facility
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Section 1. General characteristics. 
This section of the questionnaire focuses on basic characteristics of the facility including the 
number of outpatients, inpatient and maternity beds available. It also asks about the availability of 
specific resources such as water, telephones and computers. 
 
Note to interviewers: Please indicate respondent's answers in the rightmost column. By previous 

month we mean the last completed calendar month. 
Note to interviewers: For stand-alone chemists and drug sellers where there is no direct patient 
care, skip to question 106. 
No. Question Answer 

We are interested in knowing how many patients and beds are available in this 
facility. We would also like to ask about the types of beds available. 
101 Are in-patients seen in this facility? Yes.....................1 

No.......................2 
IF YES, ENTER THE 
NUMBER ADMITTED 
IN THE PREVIOUS 
MONTH: 

����  ����  ����     ����  
IF NO, SKIP to 103. 

102 How many in-patient beds (excluding baby cots 
and maternity beds) does this facility have? 
By in-patient beds, we mean physical beds with mattresses 
in good condition (i.e., no springs breaking through) that 
can be used by patients for overnight stays in the facility. 

����  ����  ����     ����  

103 Does this facility have delivery beds or other 
specific places where women deliver babies? 

Yes.....................1 
No.......................2 
IF YES, ENTER THE 

NUMBER OF 

BEDS/PLACES: 

����  ����  ����     ����  

104 Does this facility have maternity beds? Yes.....................1 
No.......................2 
IF YES, ENTER THE 

NUMBER OF BEDS: 

����  ����  ����     ����  
105 How many out-patients were seen in this facility 

during the previous month? ����  ����  ����     ����  

The following questions ask about general resources available in the facility. 
106 What is the main source of water in this facility? Piped water............1 

Water from open 
well..............2 
Water from covered well 
or borehole.....3 
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Surface water........4 
Rain water............5 
Tanker truck..........6 

107 Does the facility have a functioning landline 
telephone? 

Yes.....................1 
No.......................2 

108 Does the facility have functioning mobile 
telephones (either private or supported by the 
facility)? 

Yes.....................1 
No.......................2 

109 Did the facility run out of credit on a mobile 
phone in the previous month? 

Yes.....................1 
No.......................2 

110 Does the facility have a functioning computer 
for staff use? 

Yes.....................1 
No.......................2 
If NO, SKIP TO 112. 

111 Does this facility have functioning internet 
services for staff use? 

Yes.....................1 
No.......................2 

We would now like to ask you about guidelines available in this facility and see them. 
Are guidelines for the following available and accessible here: 
Note to interviewers: Guidelines must be seen in order to be marked yes. 
Note to interviewers: For stand-alone chemists and drug sellers where there is no 
direct patient care, skip to section 2. 
112 Management of malaria Yes.....................1 

No.......................2 
113 Integrated Management of Childhood Illness 

(IMCI) 
Yes.....................1 
No.......................2 

114 Treatment and care of opportunistic infections 
for people living with HIV/AIDS 

Yes.....................1 
No.......................2 

115 HIV antibody testing and counselling Yes.....................1 
No.......................2 

116 Prevention of Mother To Child Transmission 
(PMTCT) 

Yes.....................1 
No.......................2 

117 Management of TB/HIV co-infection Yes.....................1 
No.......................2 

118 Integrated management of adult illness (IMAI) Yes.....................1 
No.......................2 

119 STI diagnosis and treatment Yes.....................1 
No.......................2 

120 Family Planning Yes.....................1 
No.......................2 

121 Maternal health Yes.....................1 
No.......................2 
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Section 2. General purpose equipment. This section of the questionnaire explores the 
availability of specific health-related resources. 
 
Note to interviewers: This section is divided into two sections. The first section should be 
applied in hospitals only. The second section should be applied in all other health facilities. 
Please indicate respondent's answers in the rightmost column. 
 
 
FOR HOSPITALS ONLY: 

No. Question Answer 

We are interested in knowing if the following health-specific resources are available 
in this hospital. These are all yes/no questions. 
Please indicate whether or not the following are available and functional in this 
facility: 
201 X-ray machine Yes.....................1 

No.......................2 
202 Oxygen system/cylinders Yes.....................1 

No.......................2 
203 Autoclave for sterilization Yes.....................1 

No.......................2 
204 Infusion kits for intravenous solution Yes.....................1 

No.......................2 
205 Operating theatre with basic equipment* 

*Basic equipment: anesthesia, autoclave, anti-
coagulant, suction machine 

Yes.....................1 
No.......................2 

206 Anaesthetic machine Yes.....................1 
No.......................2 

207 Hemocytometer (for total lymphocyte and full 
blood counts) 

Yes.....................1 
No.......................2 

208 Cytoflowmeter (for CD4 counts) Yes.....................1 
No.......................2 

209 Ambulance or other emergency transportation 
service 

Yes.....................1 
No.......................2 

210
  

Latex gloves Yes.....................1 
No.......................2 

211 Refrigerator Yes.....................1 
No.......................2 

212 Microscope Yes.....................1 
No.......................2 

213 Slides Yes.....................1 
No.......................2 

 
 
 
 

No. Question Answer 

We are interested in knowing if the following health-specific resources are available 
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FOR ALL OTHER HEALTH FACILITIES: 

 

in this facility. These are all yes/no questions. 
Please indicate whether or not the following are available and functional in this 
facility: 
201 Blood pressure machine/cuff Yes.....................1 

No.......................2 
202 Stethoscope(s) Yes.....................1 

No.......................2 
203 Microscope Yes.....................1 

No.......................2 
204 Slides Yes.....................1 

No.......................2 
205 Adult weighing scale Yes.....................1 

No.......................2 
206 Weighing equipment (i.e. Salter scale or 

similar hanging scale) for under-five-year-
olds 

Yes.....................1 
No.......................2 

207 Thermometer(s) Yes.....................1 
No.......................2 

208 Latex gloves Yes.....................1 
No.......................2 

209 Refrigerator Yes.....................1 
No.......................2 
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Section 3. Injection and sterilization equipment. This section of the questionnaire asks about 
the main types of injection equipment used in this facility. 
 

Note to interviewers: Please indicate respondent's answers in the rightmost column. 
 

No. Question Answer 

We are interested in knowing what type of injection and sterilization equipment is 
available in this facility. 
301 Please indicate which of the following is the 

most commonly used type of needles and 
syringes for general health services (apart 
from immunization activities) in this facility: 

Disposable..............1 
Re-usable................2 
Auto-destruct...........3 

302 Please indicate which of the following is the 
most commonly used method of sterilisation 
for general health services: 

Autoclave.................1 
Sterilizers.................2 
Pressure pots….......3 
Boiling pot................4 
Other........................5 
(please specify): 
_________________ 
_________________ 
 

303 Is environmental disinfectant (i.e., bleach, 
Lysol, or other nationally accepted 
disinfectant) available in this facility? 

Yes...........................1 
No.............................2 
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Section 4. Human resources. This section of the questionnaire asks about the human resources 
available in this facility. 
Note to interviewers: Please indicate respondent's answers in the rightmost column. Questions 
ask about whether a human resource is available and the number present on the day of the 
interview. If data for the day of the interview isn’t available, use the previous day. 
Note to interviewers: For stand-alone chemists and drug sellers where there is no direct patient 
care, skip to question 414. 

No. Question Answer 

In this section, we would like to know how many of the following health personnel are 
available. We would also like to ask about the number for each resource that is present 
here today. If a human resource is not applicable, please indicate this to the 
interviewer. 
401 Medical doctors/physicians:  
 (a) Do any medical doctors/physicians work at 

this facility? 
Yes...........................1 
No.............................2 
If NO, enter “0” in 
(b);SKIP to 402 

 (b) How many medical doctors/physicians work 
at this facility? ����  ����  ����     ����  

ENTER "0" if none. 
 (c) How many medical doctor/physician work at 

this facility less than 20 hours a week? ����  ����  ����     ����  
ENTER "0" if none. 

 (d) How many medical doctor/physician work at 
this facility more than 20 hours a week? ����  ����  ����     ����  

ENTER "0" if none. 
 (e) How many medical doctors/physicians are 

present at this facility today? ����  ����  ����     ����  
ENTER "0" if none. 

402 Clinical officers/assistant medical officers:  
 (a) How many clinical officers/assistant medical 

officers work at this facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many clinical officers/assistant medical 
officers are present at this facility today? ����  ����  ����     ����  

ENTER "0" if none. 
403 Certified/registered nurses:  
 (a) How many certified/registered nurses work at 

this facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many certified/registered nurses are 
present at this facility today? ����  ����  ����     ����  

ENTER "0" if none. 
404 Enrolled community nurses:  
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 (a) How many enrolled community nurses work 
at this facility? ����  ����  ����     ����  

ENTER "0" if none. 
 (b) How many enrolled community nurses are 

present at this facility today? ����  ����  ����     ����  
ENTER "0" if none. 

405 Nursing assistants/nursing aides:  
 (a) How many nursing assistants/nursing aides 

work at this facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many nursing assistants/nursing aides 
are present at this facility today? ����  ����  ����     ����  

ENTER "0" if none. 
406 Certified/registered midwives (including nurse 

midwives): 
 

 (a) How many certified/registered midwives work 
at this facility? ����  ����  ����     ����  

ENTER "0" if none. 
 (b) How many certified/registered midwives are 

present at this facility today? ����  ����  ����     ����  
ENTER "0" if none. 

 (c) How many of the certified/registered 
midwives are also trained as certified/registered 
nurses? 

����  ����  ����     ����  
ENTER "0" if none. 

407 Certified/registered HIV counselors:  
 (a) How many certified/ registered HIV 

counselors work at this facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many certified/ registered HIV 
counselors are present at this facility today? ����  ����  ����     ����  

ENTER "0" if none. 
 (c) How many of the certified/registered HIV 

counselors are also trained as certified/registered 
nurses? 

����  ����  ����     ����  
ENTER "0" if none. 

408 Social workers:  
 (a) How many social workers work at this 

facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many social workers are present at this 
facility today? ����  ����  ����     ����  

ENTER "0" if none. 
 (c) How many of the social workers are also 

trained as certified/registered nurses? ����  ����  ����     ����  
ENTER "0" if none. 
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409 Laboratory technicians/technologists:  
 (a) How many laboratory 

technicians/technologists work at this facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many laboratory 
technicians/technologists are present at this 
facility today? 

����  ����  ����     ����  
ENTER "0" if none. 

410 Pharmacists and dispensers:  
 (a) How many pharmacists and dispensers work 

at this facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many pharmacists and dispensers are 
present at this facility today? ����  ����  ����     ����  

ENTER "0" if none. 
411 Records assistants:  
 (a) How many records assistants work at this 

facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many records assistants are present at 
this facility today? ����  ����  ����     ����  

ENTER "0" if none. 
412 Full time or dedicated health service managers:  
 (a) Is there a fulltime or dedicated health service 

manager*? 
*Someone whose only job is managing/does no patient care 

Yes...........................1 
No.............................2 
If NO, SKIP to 413. 

 (b) How many full time or dedicated health 
service managers work at this facility? ����  ����  ����     ����  

ENTER "0" if none. 
 (c) How many full time or dedicated health 

service managers are present at this facility 
today? 

����  ����  ����     ����  
ENTER "0" if none. 

413 Community health workers:  
 (a) How many community health workers are 

supervised by this facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many meetings with community health 
workers have you held in the past month? ����  ����  ����     ����  

ENTER "0" if none. 
414 For chemists and drug sellers only:  

 (a) How many people work at this facility? ����  ����  ����     ����  
ENTER "0" if none. 

 (b) How many trained and licensed pharmacists 
or pharmacy technicians work at this facility? ����  ����  ����     ����  
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ENTER "0" if none. 
 (c) How many trained and licensed pharmacists 

or pharmacy technicians are at this facility today? ����  ����  ����     ����  
ENTER "0" if none. 



 

 204

Section 5. Trained staff. This section of the questionnaire asks about the number of staff in this 
facility that have received training in a number of specific interventions. 
 

Note to interviewers: Please indicate respondent's answers in the rightmost column. 
Note to interviewers: For stand-alone chemists and drug sellers where there is no direct patient 
care, skip to section 6. 

 
No. Question Answer 

In this section we would like to know how many of your staff have received training 
on the delivery of specific health interventions. For each intervention, please indicate 
the number of staff that have EVER received training. 
501 Integrated management of childhood illness 

(IMCI) ����  ����  ����     ����      

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
502 Delivery care* 

* Formerly called "Safe motherhood/life-saving skills" ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
503 Adolescent sexual and reproductive health 

(ASRH) ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
504 HIV/AIDS opportunistic infection treatment and 

care ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
506 HIV/AIDS counselling and testing ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
507 Prevention of mother to child transmission 

(PMTCT) of HIV ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
508 Family planning ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
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509 STI diagnosis and treatment ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
510 Infection control/ universal precautions for 

handling blood and other bodily fluids ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
511 Diagnosis and treatment of malaria ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
512 Drug and supplies management ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
513 Health management information system (HMIS) 

training ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
514 Health services management ����  ����  ����     ����  

ENTER "0" if none. 
ENTER “999” if don’t 

know. 
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Section 6. Drugs and commodities. This section of the questionnaire asks about the availability 
of specific drugs and commodities in the facility. These are all yes/no questions. 
 

Note to interviewers: Please indicate respondent's answers in the middle right column. If the 
dosage and form used are different than given, mark the dosage and form present in the rightmost 
column. The medical use of the drug is given for your reference only; the drug or commodity may 
be used for other illnesses. 
 

No. Question Answer Other Dosage or 

Form 

Read to the respondent: In this section we would like to know if the following drugs 
or commodities are available today in this facility. These are all yes/no questions. For 
a "yes" reply, drugs must be present in the form and dosage indicated. 
601 Salbutamol inhaler for asthma 

(0.1mg/dose) 
Yes.....................1 
No.......................2 

 

602 Glibenclamide capsules or tabs for 
diabetes (5 mg) 

Yes.....................1 
No.......................2 

 

603 Atenolol capsules or tabs for 
cardiovascular disease (50 mg) 

Yes.....................1 
No.......................2 

 

604 Enalapril (5mg) tabs for 
cardiovascular disease 

Yes.....................1 
No.......................2 

 

605 Simvastatin capsules or tabs for 
cardiovascular disease (20 mg) 

Yes.....................1 
No.......................2 

 

606 Amitriptyline capsules or tabs for 
depression (25mg) 

Yes.....................1 
No.......................2 

 

607 Ciprofloxacin capsules or tabs for 
infectious disease (250 mg) 

Yes.....................1 
No.......................2 

 

608 Co-trimoxazole suspension for 
paediatric infectious disease 
(200:40/5 ml) (50 ml) 

Yes.....................1 
No.......................2 

 

609 Amoxicillin capsules or tabs for 
infectious disease (250 mg) 

Yes.....................1 
No.......................2 

 

610 Ceftriaxone injection for infectious 
disease (250 mg or 500 mg) 

Yes.....................1 
No.......................2 

 

611 Fluconazole capsules or tabs for 
infectious disease (50, 150, or 200 
mg) 

Yes.....................1 
No.......................2 

 

612 Diclofenac capsules or tabs for pain 
relief (150 mg) 

Yes.....................1 
No.......................2 

 

613 Paracetamol suspension for 
paediatric pain relief (120mg/5ml) 

Yes.....................1 
No.......................2 

 

614 Omeprazole capsules or tabs for 
peptic ulcers and reflux (20 mg) 

Yes.....................1 
No.......................2 

 

615 Albendazole (400 mg) or 
mebendazole (100 mg or 500 mg) 
for the treatment of parasitic 

Yes.....................1 
No.......................2 
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infections 
616 Vitamin A capsules 100,000 or 

200,000 IU 
Yes.....................1 
No.......................2 

 

617 Oxytocin injection for use during 
second and third stage of labor and 
for treatment of postpartum 
hemorrahge (5 IU in 1 ml ampoule) 

Yes.....................1 
No.......................2 

 

618 Magnesium Sulphate for 
prevention and treatmentof 
eclampsia-related seizures  

Yes.....................1 
No.......................2 

 

619 Oral rehydration salts (ORS) 
sachets 

Yes.....................1 
No.......................2 

 

620 Artemisinin combination therapy 
(ACT) (dihydroartemisinin) for the 
treatment of malaria: tabs 60 mg, 
powder 10 mg/sachet, syrup 
10mg/5ml 
OR Artefan, Artemether 20mg + 
Lumefantrine 120mg tablets 

Yes.....................1 
No.......................2 

 

621 (a) Do you provide fixed dose 
combination ARVs? 
(b) If yes, which ones? 
(c) If no, is nevirapine available: 
200 mg tab or syrup 50 mg/5ml? 

(a)Yes..................1 
No.....................2 
(b) 
______________ 
(c)Yes..................1 
No.......................2 

 

622 Isoniazid tablets for TB treatment 
(100 mg) 

Yes.....................1 
No.......................2 

 

623 Fansidar/sulfadoxine and 
pyrimethamine tablet (500mg + 
25mg) for treatment of malaria 

Yes.....................1 
No.......................2 

 

624 Combined oral contraceptive pills Yes.....................1 
No.......................2 

 

625 Injectable contraceptives/Depo-
provera 

Yes.....................1 
No.......................2 

 

626 Male condoms Yes.....................1 
No.......................2 

 

627 Brochures, posters, or other 
materials on safe sex practices* 
* We are interested in knowing that these 
are present and appropriate. By 
appropriate we mean that the brochures, 
posters and materials are accessible to 
people with limited literacy, they have 
pictures and use words that are widely 
understood. 

Yes.....................1 
No.......................2 
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Section 7. Laboratory tests. This section of the questionnaire asks about the availability of 
specific laboratory tests in the facility. We are interested in knowing what normal procedure is for 
laboratory tests. 
 

Note to interviewers: Please indicate respondent's answers in the rightmost column. 
Note to interviewers: For stand-alone chemists and drug sellers without a laboratory, skip to 
section 8. 

 

No. Question Respondent answer 

In this section of the questionnaire, we would like to ask if the following laboratory 
tests can be carried out in this facility. For each test, please indicate one of the 
following three options: (1) The test can be done on-site today. (2) Samples are taken 
at this facility today and sent off for lab review with results in two days. (3) Patients 
are referred elsewhere for this test. 
701 HIV antibody test The test can be done on-site 

today.....................1 
Samples are taken at this 
facility today and sent off for 
lab review with results in two 
days.............................2 
Patients are referred elsewhere 
for this 
test..................................3 

702 CD4 cell count The test can be done on-site 
today.....................1 
Samples are taken at this 
facility today and sent off for 
lab review with results in two 
days.............................2 
Patients are referred elsewhere 
for this 
test..................................3 

703 Haemoglobin The test can be done on-site 
today.....................1 
Samples are taken at this 
facility today and sent off for 
lab review with results in two 
days.............................2 
Patients are referred elsewhere 
for this 
test..................................3 

704 Complete blood count The test can be done on-site 
today.....................1 
Samples are taken at this 
facility today and sent off for 
lab review with results in two 
days.............................2 
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Patients are referred elsewhere 
for this 
test..................................3 

705 Blood glucose level The test can be done on-site 
today.....................1 
Samples are taken at this 
facility today and sent off for 
lab review with results in two 
days.............................2 
Patients are referred elsewhere 
for this 
test..................................3 

706 Giemsa stain or FIELD test for malaria The test can be done on-site 
today.....................1 
Samples are taken at this 
facility today and sent off for 
lab review with results in two 
days............................2 
Patients are referred elsewhere 
for this 
test..................................3 

707 RPR or VDRL for syphilis The test can be done on-site 
today.....................1 
Samples are taken at this 
facility today and sent off for 
lab review with results in two 
days.............................2 
Patients are referred elsewhere 
for this 
test..................................3 
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Section 8. Information on interventions available in the facility. This is the final section of the 
questionnaire. It asks for information about some of the health interventions that may be offered 
in this facility. 
 

Note to interviewers: Please indicate respondent's answers in the rightmost column. 
Note to interviewers: For stand-alone chemists and drug sellers where there is no direct patient 
care, skip to question 806. 

 
No. Question Answer 

We are interested in knowing more information about health interventions that may be 
offered in this facility. By previous month, we mean the last completed month. 
801 Is HIV antibody counselling available in this 

facility? 
Yes.....................1 
No.......................2 

802 Is HIV antibody testing available in this 
facility? 

Yes.....................1 
No.......................2 
If NO, SKIP TO 806. 

803 Is HIV antibody RAPID testing available in 
this facility? 

Yes.....................1 
No.......................2 

804 How many HIV antibody testing and 
counselling clients did the facility see in the 
previous month? 

����  ����  ����     ����  

ENTER "0" if none. 
805 How many HIV antibody testing and 

counselling clients returned for their results in 
the previous month? 

����  ����  ����     ����  

ENTER "0" if none. 
806 Is ARV therapy offered at this facility? Yes.....................1 

No.......................2 
If NO, SKIP TO 810. 

807 How many patients are currently enrolled in 
the ARV program? ����  ����  ����     ����  

ENTER "0" if none, and 
SKIP TO 810. 

808a. Of the total number of patients provided in 
807, how many of them are children under 15 
years of age? 

a. ����  ����  ����     ����  

808b. Of the total number of patients provided in 
807, how many of them are women 15 years of 
age or older? 

b. ����  ����  ����     ����  

808c. Of the total number of patients provided in 
807, how many of them are men 15 years of 
age or older? 

c. ����  ����  ����     ����  

CHECK: 808a through 808c should add up to the total 

number indicated in 807. ����  ����  ����     ����  
809 Do you count the number of people who pick 

up ARV drugs? 
If yes, how many patients picked up their ARV 
drugs in the previous month? 

Yes.....................1 
No.......................2 

����  ����  ����     ����  
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810 Are antenatal services provided in this facility? Yes.....................1 
No.......................2 
IF NO, SKIP TO 812. 

811 How many antenatal clients were seen in the 
previous month? ����  ����  ����     ����  

ENTER "0" if none. 
812 Is HIV counselling provided to pregnant 

women? 
Yes.....................1 
No.......................2 

813 Is HIV testing provided to pregnant women? Yes.....................1 
No.......................2 

814 Are Prevention of Mother to Child 
Transmission (PMTCT) drugs provided? 

Yes.....................1 
No.......................2 
IF NO, SKIP TO 818. 

IF NO and a stand-

alone 

pharmacy/chemist, 

SKIP TO 825. 
815 How many mothers received PMTCT drugs in 

the previous month? ����  ����  ����     ����  

ENTER "0" if none. 
816 How many newborns received ARV drugs in 

the previous month? ����  ����  ����     ����  

ENTER "0" if none. 
817 How many of the patients that received 

PMTCT drugs were referred to postpartum 
family planning in the previous month? 

����  ����  ����     ����  

ENTER "0" if none. 
818 Does this facility provide STI diagnosis and 

treatment? 
Yes.....................1 
No.......................2 
IF NO, SKIP TO 820. 

819 How many tests were done for STI diagnosis 
and treatment in the previous month? ����  ����  ����     ����  

ENTER "0" if none. 
820 Does this facility receive any funding 

supported by the US President's Emergency 
Plan for AIDS Relief (PEPFAR)? 

Yes.....................1 
No.......................2 

821 Does your facility have a working relationship 
with any NGO or CBO for HIV prevention 
activities? 

Yes.....................1 
No.......................2 

822 Does your facility conduct any HIV prevention 
outreach in the community? 

Yes.....................1 
No.......................2 

823 Is a register of suspected TB cases kept at this 
facility? 

Yes.....................1 
No.......................2 

824 Is smear microscopy available in this facility 
for TB diagnosis? 

Yes.....................1 
No.......................2 

825 Is TB treatment available in this facility? Yes.....................1 
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No.......................2 
826 Is DOTS (directly-observed treatment-short 

course) for TB provided in this facility? 
Yes.....................1 
No.......................2 
IF the facility is a 

stand-alone 

pharmacy/chemist, 

END SURVEY. 
827 (a) Is HIV antibody testing available in this 

facility for all TB patients (suspected or 

confirmed)? 
(b) Do you refer TB patients for HIV testing? 

(a) Yes.....................1 
No.......................2 
If yes, go to 828. 
(b) Yes.....................1 
No.......................2 

828 Are there any sexual and reproductive health 
services provided in this facility tailored* 
specifically to adolescents and young people? 
*Note: By “tailored,” we mean a service provided by a 
health provider specifically trained to work with 
adolescent clients; and/or an area designated specifically 
to receive adolescent clients; and/or a specific time 
during the day/week designated to receive adolescent 
clients 

Yes.....................1 
No.......................2 

829 Does this facility offer child immunization 
services? 

Yes.....................1 
No.......................2 
IF NO, SKIP TO 831. 

830 How many children were fully immunized in 
the previous month? ����  ����  ����     ����  

ENTER "0" if none. 
831 Does this facility provide outreach services for 

immunization? 
Yes.....................1 
No.......................2 
IF NO, SKIP TO 833. 

832 Did the facility carry out any outreach services 
for immunization in the previous month? 

Yes.....................1 
No.......................2 

833 Does this facility provide blood transfusion 
services? 

Yes.....................1 
No.......................2 

834 Does this facility provide emergency 
Caesarean sections? 

Yes.....................1 
No.......................2 

835 Does this facility provide permanent 
contraceptive options such as tubal ligation and 
vasectomies? 

Yes.....................1 
No.......................2 

 
This is the end of the questionnaire. We thank you very much for the time you have taken to 
answer these questions. 
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Appendix D. SARA Protocol for Pilot Survey in Nyalenda and Langas 
 

Assessing Health Service Availability and Readiness From A 
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Aims 

The purpose of this study is to pilot the implementation of the World Health Organization’s 

(WHO) Service Availability and Readiness Assessment (SARA) tool using a community 

perspective in an urban informal settlement in Eldoret, Kenya.  Research questions guiding this 

study are: (1) How can the SARA be adapted to informal settlements in urban areas in Kenya?  

(2) How can the SARA be implemented in urban informal settlements to include all locations 

where community members go for health care? As a feasibility study, findings from this research 

will provide detailed information on the implementation process and the necessity of adapting the 

survey to reflect community health workers’ understanding of where individuals go for care in 

urban settings.  It is expected that through the process of adapting the SARA tool, a more 

comprehensive description can be made of health care services and the health system.   

 

WHO's eight-module SARA questionnaire will be used with key personnel at each targeted health 

facility. The manager or person-in-charge will assist the research team in identifying the 

appropriate person or persons to complete the questionnaire. The eight modules are: 

• Section 1: General characteristics 
• Section 2: General purpose equipment 
• Section 3: Injection and sterilization equipment 
• Section 4: Human resources 
• Section 5: Trained staff 
• Section 6: Drugs and commodities 
• Section 7: Lab tests 
• Section 8: Information on interventions available in the facility 

Hypothesis 

Implementation of the SARA using a community perspective in Langas, Eldoret will demonstrate 

the potential for successful adaptation of the tool in urban informal settlements and provide a 

comprehensive description of health service availability and readiness in the study site.   

Background 

Service Delivery Assessment with SAM/SARA 
A key area for health systems strengthening is service delivery monitoring (WHO 2009). Multiple 

measurement tools have been developed to assess utilization, quality, and access of health 

services, but before addressing these constraints, the issue of health service availability must be 

confronted (WHO & Kenya Ministry of Health 2007). In 2004, WHO and several partners 

developed the Services Availability Mapping (SAM) methodology and toolkit to assist countries 

in assessing and monitoring health service availability and readiness at district and facility levels 

(WHO 2009).  This simple, yet comprehensive tool can be used to monitor scale up of specific 
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programs and to assess appropriate distribution of health services and resources (WHO 2009).   

 

SAM, now called SARA, consists of a set of standard instruments for various types of health 

facilities, including hospitals, health centres, dispensaries, and pharmacies, that is used for data 

collection, management and analysis. The full questionnaire can be found in Appendix C.  The 

main components of the SARA include: 

“information on the health infrastructure (public and private, facility type with GPS 

coordinates), availability and condition of physical infrastructure and communication 

capacity, health workforce, availability of general medicines, equipment, health 

workforce, and key services (immunization, maternal and child health, family planning, 

communicable diseases etc)” (WHO 2009). 

This information can be linked to a global positioning system (GPS) database containing the 

geographic coordinates of the health facilities and developed into maps using WHO’s Health 

Mapper software (WHO & Kenya Ministry of Health 2007). Ultimately, SARA can be used to 

develop or support a national database of public and private health facilities and provide timely 

information on available equipment, human resources, and key services in a given health facility, 

district, or nation. From this database, maps, graphs and reports can be generated to inform health 

programs and managers at various levels in planning and decision-making (WHO & Kenya 

Ministry of Health 2007).  SARA has now been implemented in Uganda, Kenya, Rwanda, 

Swaziland, Zambia, Albania, Honduras, Nigeria, Togo, and partially in Tanzania and Vietnam, 

among other places (WHO 2009).  

Implementing SARA in Kenya 
With funding from the President’s Emergency Plan for AIDS Relief (PEPFAR) and the Joint 

United Nations Programme for HIV/AIDS (UNAIDS), the Kenyan Ministry of Health and WHO 

conducted SARA in Kenya in 2004. The district questionnaire was applied through interviews 

with district directors of health services in all 72 districts of the country as a first step towards 

developing an integrated system of health service delivery monitoring that is operated at the 

district level.  Additionally, the SARA facility questionnaire was applied in three cities (Nairobi, 

Mombasa, and Nakuru) and three districts (urban areas of Thika and rural areas of Kalifi and 

Kisumu) (WHO & Kenya Ministry of Health 2007).  The SARA questionnaire is designed 

exclusively for assessment and monitoring of health service availability and readiness, 

purposefully excluding service and resource quality assessment, and focuses on core health 

interventions rather than being disease-specific. Thus, the tool can be readily adapted and 

implemented in many different settings and countries (WHO 2009).  The WHO is interested in 
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adapting the SARA facility questionnaire to be implemented in urban informal settlements, as it 

has proven very useful in other rural and urban areas. Kenya has been chosen as a suitable 

location to pilot the tool in urban informal settlements due to its location in sub-Saharan Africa, 

where there increased effort to reach MDGs and an urgent need to develop strong, reliable health 

information systems to guide future health programs.  

Health Facility Assessment for Health Systems Strengthening  
The information concluded by this pilot study will help give a picture of how the area studied 

serves its immediate population. The questions asked will be evaluated and relevant services and 

resources can be compiled in order to assess the gaps that have surfaced. By using the SARA 

methodology countries can gauge the availability and readiness of their health facility levels in 

terms of a number of different components (WHO 2011). The outcome of these studies can be 

used to assist with the development of a national database of health facilities, equipment, and key 

services (WHO 2011). The eight modules within the questionnaire have allowed for a rapid way 

to assess the facilities’ capabilities. It is shown to be a great tool for investigating developments 

that need to be made and for recognizing potential inequities in the allocation of health resources 

(WHO 2011). 

 

Incorporating Geographic Information Systems 
This questionnaire also incorporates the use of Geographic Information Systems (GIS) in order to 

expand the capabilities of the study and register the location of the health center under 

consideration. The SARA records the resources for all necessary medical components. Use of 

GIS in the research allows for maps to be created that identify where resources exist and in which 

health facility they can be administered. The GIS component in this study shows its potential as a 

valuable tool for health planning and management, as it has been in previous studies (Ferguson 

2007). Geographic Information Systems allows for different types of information to be used in 

making decisions regarding allocation of services and prevention interventions (Rushton 2003). 

GIS was created to “provide a set of tools for describing and understanding the changing spatial 

organization of health care, for examining its relationship to health outcomes and access, and for 

exploring how health care delivery can be improved” (McLafferty 2003). This system has created 

an innovative approach to strengthening health systems and all the components that fall along 

with it. Through geographic mapping of these areas an evaluation of the site can occur and 

inequalities regarding access can be identified, inevitably affecting health policy (McLafferty 

2003). When GIS is coupled with the WHO tool, SARA, a comprehensive framework for 
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tackling certain health conditions can be established. 

Research Plan 

Study Type 
The type of study is a feasibility study, as the research team is hoping to see how the SARA 

questionnaire works in an urban setting and if it can be adapted appropriately for further use in 

urban informal settlements. 

 

Setting/Location 

Kenya Overview 

Kenya is a country in East Africa, bordering both Lake Victoria and the Indian Ocean, as well as 

the countries of Tanzania, Somalia, Uganda, Ethiopia, and the Sudan, with a total area of 582,650 

kilometers (Kenya MOH 2010). It has 7 provinces and 1 area, and its population is slightly over 

40 million, making it the 8th most populous country in Africa (CIA 2011). 

 

The majority of the population is located in the capital of Nairobi, coastal areas including 

Mombasa, and the region around Lake Victoria in the western part of the country (Kenya MOH 

2008). The country’s population consists mostly of people of African descent (97%), of whom are 

divided into about 40 ethnic groups belonging to three linguistic families: Bantu, Cushitic, and 

Nilotic. The official language of Kenya is English, and the national language is Kiswahili; many 

indigenous languages from the three linguistic families also are spoken (Kenya MOH 2008). 

Approximately three-quarters of the population claim Christianity as their religion, while 

estimates for the percentage of the population adhering to indigenous beliefs ranges from 10 to 25 

percent (Kenya MOH 2008). Adherence to Islam is around seven to 20 percent; only one percent 

are Hindus and Sikhs (2008). 

 

Due to the rural landscape of much of the country, 75% of the people work in the agricultural 

sector while the remaining quarter of the population works in industry and services; however, 

Kenya has a 23% unemployment rate and an even greater percentage underemployed (UNDP 

2006). This makes the population below poverty rate understandable at just below 50% as of 

2002 (Republic of Kenya Ministry of Health 2007). Kenya also is experiencing a youth bulge 

with 42% of its population under 15 years old and only 2.5% above 65 years old (CIA 2011). 

Health Care in Kenya 

Kenya is experiencing an acute health workforce shortage with a health worker density of 

13.2/10,000 people in 2002 (Countdown to 2015 – Kenya 2010). The per capita expenditure on 
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health is 72 USD, 40% of which is generally spent out-of-pocket (CIA 2011). 

 

The second National Health Sector Strategic Plan 2005 (NHSSP II) introduced the Kenya 

Essential Package for Health (KEPH). The KEPH lays out six service delivery levels as follows: 

Level 1 - the community level; Level 2 – dispensaries; Level 3 – health centres; Level 4 – district 

& sub-district hospitals; Level 5 – provincial general hospitals; and Level 6 – national referral 

hospitals. These health facilities are owned by various enterprises, with the Government of Kenya 

(GOK) owning the vast majority in Nyanza and Rift Valley provinces. The other major owners of 

health facilities are the Constituency Development Fund (CDF), private owners, faith-based 

organizations (FBO) or non-governmental organizations (NGO); the local authority also owns a 

small minority (Kenya MOH 2008).  

 

The number of registered health facilities in Kenya has increased by approximately eight percent: 

from 5,170 in 2005 to 5,589 in 2007 (Kenya MOH 2008). The distribution of health facilities 

across Kenya’s land mass and across population densities is unequal. Nyanza province has 761 

registered health facilities for its population of 5,021,698 people and landmass of 12,547 square 

kilometers, leading to a density of 15 health facilities per 100,000 people, or .0607 facilities per 

square kilometer. Rift Valley province has 1,573 health facilities spread across 182,539 square 

kilometers of land serving 8,746,095 people, resulting in a density of 18 health facilities per 

100,000 people, or .0086 facilities per square kilometer (Kenya MOH 2008). These figures 

represent only the registered facilities in the formal sector and thus do not give the full picture of 

where people go for health services. Other locations for health service provision may include 

chemists, small shops, traditional birth attendants (TBA), herbalists, witch doctors, and other 

informal providers.  

Rift Valley Province Overview 

The Rift Valley province is largest in land area covering over 170,000 km² and in population with 

over 8.7 million people in 2007 (Republic of Kenya Ministry of Health 2007). It ranks among the 

lower middle part of the provinces statistically when it comes to poverty and health in 

comparison to Nyanza province. Rift Valley’s poverty rate is at 48 percent, the third lowest of the 

8 provinces (UNDP 2006). The majority of this population works in farming and agriculture 

(Republic of Kenya Ministry of Health 2007). The lower poverty rate is reflective in the mortality 

rates with under five mortality falling around 75 deaths per 1000 live births, the second lowest in 

the country (UNDP 2006). There are also over 1500 health centers, with the majority manned by 

the government of Kenya and then a pretty even distribution between private, NGOs, and 
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Constituency Development Funds (CDF) centers (Republic of Kenya Ministry of Health 2007). 

Although it has the highest number of health facilities compared to each province, they are far 

apart resulting in patients walking long distances to access the centers (Republic of Kenya 

Ministry of Health 2007). While this is true, Rift Valley province remains to be among the top 

provinces in the nation with higher health indicators as well. 

Langas Informal Settlement Overview 

Langas is the largest informal settlement in the Eldoret area. It is located less than ten kilometers 

from Eldoret town (Kimani-Murage & Ngindu 2007), and is divided into four main 

administrative blocks and further subdivided into 2,500 plots. Taking up approximately 1/8 of an 

acre, each plot has between one and thirty households each containing an average of six 

occupants (Kimani-Murage & Ngindu 2007). 

 

There is high poverty and unemployment coupled with low-literacy rates deepening the 

deprivation of the area. Due to this scarcity, there is a high amount of prostitution throughout the 

slum, which further inhibits any health work being done there. It will also inevitably increase any 

diseases ridden throughout the area, especially HIV and AIDS. In addition, pit-latrines are the 

primary restroom option and wells are used to retrieve water (Kimani-Murage & Ngindu 2007). 

There are few taps available in the area. There is also an inefficient waste disposal system, adding 

to the disease burden. 

Duration of Study 
The proposed study will begin once approval is obtained from Moi University’s IREC.  It is 

expected that the study will be carried out from June to August 2011.     

Community Entry 
Entry into the community involves a number of steps.  The research team will initially make 

contact with a local stakeholder (such as local University researcher or faculty member).  This 

contact will be informed of the objectives of the SARA and proposed timeline for the research.  

The research team will also use this opportunity with stakeholders to gain their input on the 

research and approach.  Once this stakeholder meeting has occurred, an introduction can be made 

with key members and gatekeepers in the community, such as community health workers or 

volunteers. It is important to make contact with the village chief or elder to ensure community 

acceptance and buy-in. 

 
After entry into the community, it is important for the research team to become familiar with the 
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local context, definition of health services, and overall geographic layout of the community.  This 

approach can be achieved through several informal and observational methods.  The community 

health worker (CHW) or gatekeeper joins the research team for these activities.  Methods used 

during this process are outlined below: 

1. Trans-sectional walk- the research team walks through the main roads of the community 
to gain a picture of how the community is laid out and locations of important gathering 
sites: churches, intersections, and businesses. Creating a map of the area is useful. 

2. Facility visits- observations are made about health facilities in the community.  A health 
facility is defined as any location where community members go for care or health 
services.  A list of facilities is compiled at this stage, including a description of where 
they are located in relation to other major points of interest in the community. If possible, 
photographs of each facility can be taken at this stage. 

3. CHW work- observations are made of daily community health worker’s daily work.  This 
is vital to form a good, working relationship and understanding of community health 
worker tasks and responsibilities. While this should not involve money, it should involve 
accompanying the CHW on their normal work for a few days, joining them for meals 
from local businesses and spending time having informal discussions with other 
community members. This assists in building rapport within the community and can 
further acceptance of the research team, especially in areas where the research team is 
obviously from a different part of the world. 

 
These methods will allow the research team to gain an understanding of how the community is 

structured and build a good relationship with local CHWs.  After this relationship has been 

established, and preliminary field visits have been made, the research team can begin to establish 

an implementation plan.  This involves setting appointments for SARA implementation. 

Appointments will be made in a systematic manner, with larger facilities having priority in time 

slots and chemists filling in where there is time left, trying to ensure that facilities along the same 

road or area are all done in the same day. This will make implementation easier by reducing the 

amount of time in transit. Setting appointments is best facilitated by CHWs and is done by 

visiting the facility in person.  

 
Once at the facility, the CHW and research team will ask for the person in-charge. A consent 

form will be used to describe the purpose of the study, describe the modules included in the 

survey, study implications, and amount of time needed to complete the survey (see Appendix A).  

A date should be suggested to the in-charge, but the decision about when the SARA will be 

implemented should be made by the facility personnel. Other timing suggestions can be made 

only if there is a scheduling conflict. As there often will be delays, it is important to schedule 

excess time for each appointment, though survey implementation should not take more than 45 

minutes in most facilities, about 20 minutes in chemists, and two hours in large hospitals. 
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Facility Selection 

Facility sources 

Doing a trans-sectional walk will give researchers a list of facilities. This information will be 

combined with an existing list from the Kenya MOH, to create a comprehensive listing of health 

facilities (both private and public) in the study area.  

Eligibility criteria 

The focus of the study is on health facilities in urban informal settlements. In Eldoret, all health 

facilities meeting the definitions provided in Global Fund’s SAM Facility Survey Training 

Manual (Appendix A) in Langas will be surveyed. Only health facilities within the established 

boundaries of the urban informal settlement will be surveyed. 

 
The main criterion is that the survey questions must apply to the facility. Therefore, Traditional 

Birth Attendants (TBAs) are a viable facility because of a focus on maternal and child health in 

the survey, but an herbalist might not be. It is very difficult to determine eligibility for traditional 

sources of medicine without first speaking to the person in question, so it is recommended that 

the researcher spend some time in the facility before deciding if survey implementation is 

appropriate. 

Recruitment issues 

In general, facilities are open to SARA implementation when approached diplomatically and with 

a letter of invitation from an affiliated local university or organization. One obstacle, especially in 

smaller health facilities, is finding a time to administer the survey when it will not detract from 

patient care as the in-charge is normally directly involved with patients; diplomacy and flexibility 

will be of assistance when scheduling and administering the survey in such places as survey 

implementation should affect normal daily activities as little as possible. In larger facilities, 

survey implementation often must be approved by a board member or other person in charge of 

the facility; this can take several days, and researchers must be prepared for delays. 

 
Leaving the SARA at a facility is not allowed regardless of the survey. An information sheet 

outlining the eight sections of the survey listed (Appendix F) and the letter of invitation can be 

left at the facility if requested.  

 
If a facility refuses to allow SARA implementation, this must be honored and marked 

appropriately on the survey.  The CHW or research team should politely inquire as to why there 

was a refusal so this can also be documented.   
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Pre-Testing 
 
The SARA facility-based survey tool will be pre-tested in Langas informal settlement in Eldoret.  

During the pre-testing phase, the researchers will note any difficulties, inconsistencies, or 

necessary alterations to be made to the tool. After completing each survey, the research team will 

debrief together to discuss any challenges and successes of the survey implementation, as well as 

any proposed alterations to the survey tool. Each of these points will be documented.  

Survey Adaptation 
 
After pre-testing the SARA tool, the researchers’ comments and proposed alterations to the 

survey will be further discussed, and this will help to guide additional survey adaptations in order 

to develop an appropriate and working survey tool for all future implementations.  

 

Ethical Concerns 
As with any community-based research project, it is important to be clear with the community 

(health workers and facility personnel) about the purpose of the research from the start of the 

project.  Expectations should be discussed and agreed upon roles activities should be outlined to 

avoid any misunderstandings between the community and the research team.   

 

CHWs can be provided a small stipend at the end of research for their assistance and time in 

implementing the survey, but information about the amount of money should be kept confidential 

by the research team. In Kenya, CHWs are generally paid 500 Ksh for a morning of work, and in 

Langas, CHWs will be paid 300 Ksh per survey with a bonus of 1,000 Ksh for help prior to actual 

implementation. 

 

The survey itself must be kept locked up when not in use or in the field. The only identifiers 

should be on the information sheet (name of the person in-charge is collected), and this sheet can 

be removed from the survey if needed and kept in a separate place.  A separate document linking 

the identifiers to the appropriate survey should be kept on a password-protected computer with 

the research team only.   

 

Research involving SARA implementation should go through local ethical approval when 

necessary.  The proposal will be reviewed by Moi University’s IREC in Eldoret.    
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Data Management and Analysis 
Data will be entered into an Access Database by the research team.  Once data entry and cleaning 

is complete, the data will be exported to STATA for statistical analysis.  Geographic data will be 

exported to ArcView for the creation of descriptive maps. 

Data will be analyzed according to the standardized reporting guidelines provided by WHO.  See 

Table 1 for Core Readiness Indicators to be included in the final report. 

Table 1.  Core indicators of health facility readiness to provide services. 

 

Source: WHO Health Facility Assessment Working Group  
 

Dissemination Plans 

 

Community dissemination 

Through the introductions, community observations, and implementation phases of the study, the 

community health workers have been integral to the success of the study. Their knowledge of the 

area, personal quality that they add, and overall necessity for implementing a comprehensive 

survey in a demanding environment has led to the completion of the survey in the health facilities 

in the urban area. For proper dissemination in the community, a meeting will be convened with 

the community health workers and other community members that have played a role in the 

process. During this meeting there will be an explanation as to what their work has done for this 

project. It will include a summary of the key findings and ways in which their help has directly 

added to the successes. They will also be informed as to how this work will inevitably benefit 

their own community.  
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Local Partners 

A presentation will be given to the regional university and other local partners in order to inform 

them of the findings that are relevant to those professors and administrative faculty. This 

presentation will include the background of the project, the process of implementation, the 

stakeholders that were involved, the resources used, the overall results, and the lessons learned. If 

requested, there will also be an opportunity for follow up meetings if questions go unanswered. 

Overall this will show these partners how the study will help influence their own community and 

how it will impact the future of health systems strengthening in their own country.   
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Appendix E.  Kenya Essential Medicine List Used in SARA Pilot Survey 
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Foreword 

The Government of Kenya recognises that health care is a basic right of the people. Since 
independence the government has provided health facilities at all levels that were accessible to the 
people. Drugs form an important and essential part of this health care. 

In selecting drugs for the Kenya Essential Drugs List, the vast geography of Kenya which gives rise 
to different patterns of disease, the different levels  of health care and medical expertise available in 
the country and the existing medical traditions we re taken into account. The Kenya Essential Drugs 
List will be a ‘living list’; regular revisions ar e planned and suggestions for inclusion and deletion 
are encouraged. 

In conjunction with the Clinical Guidelines for Diagnosis and Treatment of Common Conditions, the 
Kenya Essential Drugs List will serve as the basis for medical, pharmacy, nursing, and other health 
training programmes; for prescribing in Ministry hospitals, health  centres, and dispensaries; for the 
supply of drugs to Ministry fa cilities; and for encouraging expanded local production of the most 
essential drugs. 

The Kenya Essential Drugs List is a valid scientific endeavour to meet the health care and social 
needs of the population of Kenya. 

The regular use of the Kenya Essential Drug List by health care practitioners countrywide will 
improve and encourage the rational use of available drugs and thus contribute albeit in a modest way 
towards the realization of the health sector vision of “creating an enabling environment for the 
provision of sustainable quality health care that is acceptable, affordable and accessible to all 
Kenyans”. 

 
Dr. R. O. Muga, MBS. 
DIRECTOR OF MEDICAL SERVICES 

October 2002 

Introduction to the 2002 Kenya Essential Drugs List 
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In response to the vast range of drugs that had become available, the World Health Organization 
formulated a model core list of drugs essential and relevant to health care needs. This Essential Drug 
Concept was formalised with the publication of the first WHO Model Essential Drug List in 1977. 
Kenya was one of the first countries to recognise the importance of the concept and made its own list 
in 1981 based on the WHO model list. The Kenya Essent ial Drugs List was for all levels of health 
care but was initially used for the rural health institutions and also formed the basis of the drug kits. 
In addition, Kenya hosted the WHO sponsored In ternational Conference on Rational Drug Use in 
1985 which gave rise to the much acclaimed ‘Spirit of Nairobi’. 

In the late 80s the Ministry of Health promoted the list at the secondary and tertiary health care 
facilities. In 1992 the Ministry decided to revise the list and to rigorously implement the revised 
KEDL as the basis for managing drug supply in the public health sector. A workshop with 
participation of senior personnel that included clinicians, pharmacists, academicians and health 
educators was organised in July 2002 to revise th e KEDL. This publication is a result of this 
workshop. 

The concept and the criteria for selection of Essential Drugs is clearly outlined in the WHO 
Technical Report 825 - The Use of Essential Drugs (Seventh List), Fifth Report of the WHO Expert 
Committee, 1992. 

Essential Drugs are those that satisfy the he alth care needs of the majority of the 
population; they should therefore be avai lable at all times in adequate amounts and 
appropriate dosage forms. 

The choice of such drugs depend on many factors, such as the pattern of prevalent 
diseases; the treatment facilities; the training and experience of the available personnel; 
the financial resources; and genetic, demographic and environmental factors. 

Drugs selected should be only those for which sound and adequate data on efficacy and 
safety are available from clinical studies  and for which evidence of performance in 
general use in a variety of medical settings has been obtained. 

Each selected drug must be available in a form in which adequate quality, including 
bioavailability, can be assured; its stability under the anticipated conditions of storage 
and use must be established. 

Where two or more drugs appear to be similar in the above respects, the choice between 
them should be made on the basis of careful evaluation of their relative efficacy, safety, 
quality, price and availability.  

In cost comparisons between drugs, the cost of the total treatment, and not only the unit 
cost of the drug, must be considered. The cost/benefit ratio is a major consideration in 
the choice of some drugs for the lists. In some cases the choice may be influenced by 
other factors such as comparative phar macokinetic properties, or by local 
considerations such as availability of facilities for manufacture or storage. 

Most essential drugs should be formulated as single compounds. Fixed-ratio 
combination products are acceptable only when the dosage of each ingredient meets the 
requirements of a defined population group and when the combination has a proven 
advantage over single compounds administered se parately in therapeutic effect, safety 
or compliance. 

 
Practically what this means is that only one drug from a therapeutic category will be available and 
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between equivalent drugs the choice will be made on cost. Familiarity with a single drug will make 
the prescribers more confident in using it, encour age its better use and also reduce the cost through 
bulk purchase. Since the list is for the majority of the population it will not provide “All the drugs for 
all the patients” but the instances where a prescriber has to go outside the list should be few and far 
between. 

The KEDL was last revised in 1993. This revision has been done along with and in close 
collaboration with the Clinical Guidelines of the Ministry of Health. This joint effort is central to the 
efforts of the Ministry of Health in harmonising activities in the drug sector. The development of the 
Clinical Guidelines will encourage the rational us e of the carefully selected drugs in the KEDL. 

The third edition of the KEDL takes into consideration the changing trends in the provision of health 
care especially in areas of Malaria, TB and HIV/AIDs. 

In addition, the KEDL, which also has pharmaceuti cal specifications, will serve as a guide for 
procuring these drugs for the Ministry of Health and also encourage the local manufacturers to adapt 
their production for the health care needs of the c ountry. It will also serve as a pointer to donor 
agencies on the pharmaceutical requirements of Kenya. 

The KEDL will also serve as a reference document for legislation, staff development and 
management improvement aimed at ensuring the regular supply of safe and effective drugs that are 
affordable and of acceptable quality to all sectors of health care. It is also expected that the KEDL 
will play a central part in the implementation of the Kenya National Drug Policy, which is on going. 

The KEDL is comprehensive and virtually all the drugs that are taught in medical and paramedical 
training courses are included. Hence the KEDL is a sound basis for formulating the curriculum on 
drug and therapeutics in training Institutions. 

Dr. K.C. Koskei, OGW, 
Chief Pharmacist, 
Ministry of Health, 
Afya House, 
P.O. Box 30016, 
Nairobi. 

Criteria for Selection of Essential Drugs 

The advisory panel considered the following items as being necessary in selecting medicines for 
inclusion into the essential drugs list: 

a) Essential drugs are those that satisfy the needs of the majority of the population.  

b) There should be adequate data supporting their efficacy and safety. 

c) The drugs were assessed if they were used routinely and on their performance in 
routine practice. 

d) The panelists critically assessed whether a drug should be in the essential list. There 
were some items that did not satisfy the criteria for inclusion into the Essential Drugs 
List although they may be needed in special circumstances. Some of  these items were 
recommended to be included in the Secondary Category (formally known as non-
scheduled). The secondary category of drugs are those items that may become necessary 
in special circumstances but do not satisfy the criteria for inclusion into the Kenya 
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Essential Drugs List. 

e) It was the opinion of the team that al l essential drugs should be non-patented. The 
main reason for this is because patented brand products are often enormously expensive 
and yet have no other advantage over the generic drugs.  

 
The Kenya Essential Drugs List, which resulted from these criteria, appears in the following pages. 
The list is presented by therapeutic category. They are designated in various levels of care i.e. 
referral hospitals, provincial general hospitals, district hospitals, health centres, dispensaries and 
Community Health Workers. 

Guidelines for Selection of the Secondary Schedule Drugs 

In the process of selecting drugs for inclusion into the essential drug list, the panelists recognized 
that there are some drugs that may be needed in special circumstances but do not meet the Essential 
Drugs Criteria. These secondary schedule drugs (previously referred to as “non-schedule” drugs) 
would be selected on an as-needed basis. 

The following criteria were set as a guideline for selecting such medicines: 

a) These drugs should have a special therapeutic advantage over those in the Kenya 
Essential Drugs List. 

b) These drugs may be availed to those institutions that have specialized medical 
personnel. 

c) These should be drugs for special care and which require close monitoring by the 
experts. 

d) When choosing these drugs, the choice between them should be made on the basis of 
careful evaluation, putting into consideration price, relative efficacy, safety and quality. 
Also, some aspects of the essential drugs selection criteria may apply. 

Essential Drugs List Revision Request Form 

The Kenya Essential Drugs List is meant to be a ‘living list’. Regular revisions are planned. The 
Ministry of Health recognizes that  the revision process will benefit greatly from the experience and 
recommendations of clinicians, pharmacists, and scientists involved in prescribing, dispensing, and 
studying pharmaceutical products in Kenya. Any individual who wi shes to suggest additions, 
deletions, or other changes to the Kenya Essential Drugs List should complete the following form 
and submit it to the Chief Pharmacist, Ministry of Health, Afya House, Cathedral Road, P.O. Box 
30016, Nairobi. 

For additions, the form asks the person requesting the change to provide therapeutic information on 
the proposed drug. Also, there should be a brief explanation of the advantages of the drug over drugs 
currently on the list. The form also requests comparative cost information, to be provided by the 
Kenya Medical Supplies Agency (KEMSA). 

All completed Kenya Essential Drugs List Revision Request Forms will be considered during the 
next revision of the Kenya Essential Drugs List. 

Government of Kenya, Ministry of Health
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ESSENTIAL DRUGS LIST REVISION REQUEST FORM 

Explanatory Notes 

Abbreviations 

Levels of Care 

The Essential Drugs List specifies the levels of care at which individual drugs may routinely be 
distributed, prescribed, and dispensed. The levels of care are:

TYPE OF REQUEST:  ADDITION  DELETION  CHANGE 

SECTION A. To be completed by individual initiating request 

Generic Name: ______________________________________________________ 

Dosage Form & Strength: ______________________________________________ 

Best Known Brand Names & Manufacturers: 

(1) _________________________________________________________________ 

(2) _________________________________________________________________ 

For ADDITIONS, what similar-acting drugs are now on Essential Drugs List? 

(1) _____________________________(2)__________________________________ 

State reasons for addition, deletion or change. For ADDITIONS, please explain advantage of 
proposed drugs over similar-acting drugs listed above. Continue on reverse side, if necessary. 
___________________________________________________________________ 
___________________________________________________________________ 

SECTION B. To be completed by KEMSA for proposed ADDITIONS 

Estimated cost of proposed drug: Kshs. ______________ Per _________________ 

Current cost of similar acting drugs on Essential Drugs List: 

(1) Name & Strength ______________ Kshs. ____________ Per ______________ 

(2) Name & Strength ______________ Kshs. ____________ Per_______________ 

SECTION C. To be completed by Essential Drugs List Committee 

ACTION TAKEN ON THE REQUEST:  Approved  Rejected 

FOR NEW DRUGS: 

Dosage form & strength approved: _____________________________________ 

Level of Use: _KNH _PGH _DH _SDH _Disp _CWH _MTRH 

___________________ 
Committee Chairman 

_____________ 
Date 

KEMSA Kenya Medical Supplies Agency

STD Sexually Transmitted Diseases 
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Dosage Forms and Strengths 

The following abbreviations are used for dosage forms and strengths in the Essential Drugs List:  

Essential Drugs List 

Specifications 

Please note that the drugs included in this publication are of British Pharmacopoeia (BP) Standard 
unless specified otherwise. 

Therapeutic Categories Used for Essential Drugs List 

1. ANAESTHETICS 

1.1 GENERAL ANAESTHETICS & THEATRE AGENTS 
1.2 LOCAL ANAESTHETICS 

 
2. ANALGESICS, ANTIPYRETICS, NSAID 

2.1 NON-OPIODS 
2.2 ANALGESICS

KNH Kenyatta National Referral Hospital

MTRH Moi Teaching and Referral Hospital

PGH Provincial General Hospital 

DH District Hospital 

SDH Sub District Hospital 

HC Health Centre 

Disp Dispensary 

CWH Community Health Worker 

Amps Ampoules 

Bott Bottles 

Cart Cartridges 

Cyl Cylinder 

W/V Weight per Volume

Oint Ointment 

Pess Pessaries 

Caps Capsules 

Inj Injection 

Susp Suspension 

Syr Syrup 

Tabs Tablets 

IV Intravenous 

IM Intramuscular 
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3. ANTI-ALLERGICS & DRUGS USED IN ANAPHYLAXIS 

4. ANTIDOTES & SUBSTANCES USED IN POISONINGS  

4.1 GENERAL 
4.2 SPECIFIC 

 
5. ANTI-EPILEPTICS 

6. ANTI-INFECTIVE DRUGS 

6.1 ANTIHELMINTHICS 
6.2.a. ANTIBACTERIALS - Oral Liquids 
6.2.b. ANTIBACTERIALS - Oral Tabs/Cap 
6.2.C. ANTIBACTERIALS - Injectables 
6.2.d. ANTILEPROSY/ANTITUBERCULOSIS DRUGS 
6.3. ANTIFUNGALS 
6.4. ANTIPROTOZOAL DRUGS 
6.5. ANTIRETROVIRALS 
6.6. ANTIVIRALS (Other than ARVs) 

 
7. ANTIMIGRAINE DRUGS 

8. ANTINEOPLASTIC & IMMUNOSUPPRESSIVE DRUGS 

9. ANTIPARKINSONISM DRUGS 

10. DRUGS AFFECTING THE BLOOD 

11. BLOOD PRODUCTS & BLOOD SUBSTITUTES 

12. CARDIOVASCULAR DRUGS 

12.1. ANTIANGINAL DRUGS 
12.2. ANTIDYSRHYTHMIC DRUGS 
12.3. ANTIHYPERTENSIVE DRUGS 
12.4. CARDIAC REACTANTS 

 
13. DERMATOLOGICAL DRUGS 

14. DIAGNOSTICS AGENTS (RADIOLOGICALS) 

15. DISINFECTANTS & ANTISEPTICS 

16. DIURETICS 

17. GASTROINTESTINAL DRUGS 

18. HORMONES, ENDOCRINE DRUGS & CONTRACEPTIVES
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18.1 ADRENAL HORMONES & SUBSTITUTES 
18.2 ANDROGENS 
18.3 CONTRACEPTIVES 
18.4 ESTROGENS 
18.5 INSULINS & ANTIDIABETIC AGENTS 
18.6 OVULATION INDUCERS, THYROID, ETC 

 
19. IMMUNOLOGICALS (VACCINES) 

20. MUSCLE RELAXANTS 

See ANAESTHETIICS & THEATRE DRUGS 

 
21. OPTHALMOLOGICAL & E.N.T. PREPARATIONS 

22. OXYTOCICS & ANTIOXYTOCICS 

23. PERITONEAL DIALYSIS SOLUTIONS 

24. PSYCHOTHERAPEUTIC DRUGS 

25. RESPIRATORY TRACT DRUGS 

26. SOLUTIONS FOR WATER, ELECTROLYTE, ACID-BASE DISTURBANCES 

27. VITAMINS AND MINERALS 

28. MISCELLANEOUS 

Listing by Therapeutic Category and Level of Care 

NRH = National Referral Hospitals (KNH = Kenyatta National Hospital/MTRH = Moi Teaching 
Referral Hospital), PGH = Provincial General Hospital, DH = District Hospital, SDH = Subdistrict 
Hospital, HC = Health Centre, DISP = Dispensary, CHW = Community Health Worker 

THERAPEUTIC CLASS ITEM 
DESCRIPTION 

UNIT 
OF 
PACK

LEVEL OF CARE 

  NRH PGH DH SDH HC DISP CHW

1. ANAESTHETICS         

1.1. GENERAL ANAESTHETICS & 
THEATRE AGENTS 

        

D Tubocurarine Chloride Inj 10 mg/ml Amps X X X X    

Diazepam Inj 5 mg/ml Amps X X X X X X  

Gallamine Triethiodide Inj 40 mg/ml Amps X X X X    

Halothane 250 ml Botts X X X X    

Ketamine HCl Inj 200 mg/20 ml Vials X X X X    

Neostigmine Methylsulphate Inj 2.5 mg/ml Amps X X X X    
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Nitrous Oxide Inhalation Cyl X X X X    

Oxygen Inhalation Cyl X X X X X X  

Pancuronium Bromide Inj 2 mg/ml Amps X X      

Suxamethonium Chloride Inj 50 mg/ml Amps X X X X    

Thiopentone Sodium Inj 500 mg Amps X X X X    

1.2. LOCAL ANAESTHETICS         

Lignocaine HCl 2%, Dental Cartridge with 
Adrenaline 

Cart X X X X    

Lignocaine HCl Inj 2% (50 ml) Botts X X X X X X  

Bupivacaine 0.5% Inj. (4 ml) Amps X X      

Ethyl Chloride Spray Botts X X X X X X X 

2. ANALGESICS, ANTIPYRETICS AND 
NON-STEROIDAL ANTI-
INFLAMMATORY DRUGS (NSAIDS) 

        

2.1. NON-OPIOIDS and NSAIDS         

Allopurinol Tabs 100 mg 1000 X X X X    

Aspirin Tabs 300 mg 1000 X X X X X X X 

Colchicine Tabs 0.5 mg 1000 X X X X    

Indomethacin Caps 25 mg. 1000 X X X X X X  

Paracetamol Paediatrics Oral Susp 120 mg/5 ml Botts X X X X X X X 

Paracetamol Suppository, 100 mg Packs X X X X X X  

Paracetamol Tabs 500 mg 1000 X X X X X X X 

Ibuprofen Tabs 200 mg 1000 X X X X X   

Probenecid Tabs 500 mg 1000 X X X X X X  

Ibuprofen syrup 100 mg/5 ml Botts X X X X X   

2.2. OPIOID ANALGESICS         

Dihydrocodeine Tartrate Tabs 30 mg 1000 X X X X    

Morphine Powder for Oral Solution 10 mg/5 ml Botts X X X     

Morphine Sulphate Inj 10 mg/ml Amp X X X     

Morphine Sulphate Tabs 10 mg 1000 X X X     

Pethidine Hydrochloride Inj 100 mg/2 ml Amps X X X X    

Pethidine Hydrochloride Inj 50 mg/ml Amps X X X X    

3. ANTI-ALLERGICS & DRUGS USED IN 
ANAPHYLAXIS 

        

Adrenaline Tart Inj 1 mg/1 ml Amps X X X X X X  

Chlorpheniramine Maleate Inj 10 mg/ml Amps X X X X X X  

Chlorpheniramine Maleate Syr 2 mg/5 ml 5Lt X X X X X X  

Chlorpheniramine Maleate Tabs 4mg 1000 X X X X X X  

Hydrocortisone Sodium Succinate Inj 100 mg 
Base 

Vials X X X X X   

Prednisolone Tabs 5 mg 1000 X X X X    

4. ANTIDOTES & OTHER SUBSTANCES         
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USED IN POISONING 

4.1. NON-SPECIFIC          

Charcoal Activated Powder 100g Packs X X X X X X X 

Charcoal Tabs 125 mg 1000 X X X X X X X 

Ipecacuanha Syrup (Ipecacuanha Alkaloids 
0.14%) 

Packs X X X X    

4.2. SPECIFIC         

Atropine Sulphate Inj 1 mg/ml (IV & IM) Amps X X X X X   

Dimercaprol Inj in oil 50 mg/ml in 2 ml (BAL) Amps X X X     

Methylthioninium Cl Inj 10 mg/ml in 10 ml 
(methylene blue) 

Amps X X      

Naloxone HCl 0.4 mg/ml Amps X X X X    

Pralidoxime Mesylate Inj 200 mg/ml (PAM) Amps X X X X    

Sodium Calcium Edetate Inj 200 mg/ml in 5 ml Amps X X X X    

Ethanol 10% IV (100 ml) Vials X X X X    

Sodium Nitrite Inj 30 mg/ml in 10 ml Amps X X      

Sodium Thiosulfate Inj 250 mg/ml in 50 ml Amps X X      

Desferrioxamine Mesylate Inj 500 mg/vial Vials X X X X    

Protamine Sulphate Inj 10 mg/ml (5 ml) Amps X X X     

5. 
ANTIEPILEPTICS/ANTICONVULSANTS 

        

Carbamazepine Oral Susp 100 mg/5 ml Botts X X X X    

Carbamazepine Tabs 200 mg 1000 X X X X    

Diazepam Inj 10 mg/2 ml (IV & IM) Amps X X X X X X  

Ethosuximide 250 mg/5 ml (250 ml) Botts X X X X    

Ethosuximide Tabs 250 mg 1000 X X X X    

Phenobarbitone Tabs 30 mg 1000 X X X X X X  

Phenytoin Sodium Caps/tabs 100 mg 1000 X X X X    

Phenytoin Sodium Caps/tabs 50 mg 1000 X X X X    

Phenytoin Sodium Inj 50 mg/ml (5 ml) Amps X X X X    

Clonazepam Tabs 2 mg 1000 X X      

Sodium Valproate Tabs 200 mg 1000 X X      

6. ANTI-INFECTIVE DRUGS         

6.1. ANTHELMINTHICS         

Diethylcarbamazine Citrate Tabs 50 mg 1000 X X X     

Mebendazole Susp 100 mg/5 ml Botts X X X X X X X 

Mebendazole Tabs 100 mg 1000 X X X X X X X 

Niclosamide Tabs 500 mg 1000 X X X X X X  

Albendazole chewable Tabs 400 mg 1000 X X X X X X  

Albendazole Syrup 400 mg/10 ml Botts X X X X X X  

Levamisole Hydrochloride Tabs 40 mg 1000 X X X X X X  
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Levamisole Hydrochloride Syrup 40 mg/5 ml Botts X X X X X X  

Praziquantel Tabs 600 mg 1000 X X X X X   

6.2.a. ANTIBACTERIALS - Oral Liquids         

Amoxycillin Susp 125 mg/5 ml (100 ml) Botts X X X X X X  

Amoxycillin + Clavulanic Acid Syrup 156 mg 
(125 mg + 31 mg) (100 ml) 

Botts X X X X    

Amoxycillin + Clavulanic Acid Syrup 228 mg 
(200 mg + 28 mg) (100 ml) 

Botts X X X X    

Clindamycin Oral Susp 75 mg/5 ml (80 ml) Botts X X X     

Cloxacillin Syrup 125 mg/5 ml (100 ml) Botts X X X X    

Co-trimoxazole Susp 200:40/5 ml (50 ml) Botts X X X X X X  

Erythromycin Ethyl Succ. Syr 200 mg base/5 ml 
(100 ml) 

Botts X X X X X   

Cephalexin syrup 125 mg/5 ml (100 ml) Botts X X X X    

Ampicillin/Cloxacillin Neonatal drops 60 mg/30 
mg (10 ml) 

Botts X X X X X   

6.2.b. ANTIBACTERIALS - Oral Tabs/Caps         

Cephalexin 250 mg CAPS 1000 X X X X    

Amoxycillin Caps 250 mg 1000 X X X X X X  

Amoxycillin 250 mg + Clavulanic Acid 125 mg 
Tabs 

1000 X X X X X   

Amoxycillin 500 mg + Clavulanic Acid 125 mg 
Tabs 

1000 X X X X X   

Chloramphenicol Caps 250 mg 1000 X X X  X X  

Clindamycin HCl Caps 150 mg 1000 X X X     

Co-trimoxazole Tabs 400:80 1000 X X X X X X  

Doxycycline HCl Caps 100 mg 1000 X X X X X X  

Erythromycin Stearate Tabs Film coated 250 mg 1000 X X X X    

Norfloxacin 400 mg tablets 1000 X X X X    

Nitrofurantoin Sodium Tabs 100 mg 1000 X X X X X   

Nalidixic acid Tabs 500 mg 1000 X X X X X   

Flucloxacillin Caps 250 mg 1000 X X X X    

Ciprofloxacin tabs 250 mg 1000 X X X     

Tetracycline Caps 250 mg 1000 X X X X X   

Cloxacillin Caps 250 mg 1000 X X X X    

6.2.C. ANTIBACTERIALS - Injectables         

Cefotaxime Inj 500 mg Vials X X X     

Amikacin Sulphate Inj 100 mg Vials X X      

Kanamycine Inj 1 gm Vials X X      

Ceftazidime Pentahydrate 500 mg Vials X X      

Amikacin Sulphate Inj 500 mg Vials X X      

Amoxycillin Inj 500 mg Vials X X X X    
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Benzathine Penicillin Inj 2.4 IV Vials X X X X X X  

Benzyl Penicillin Inj 1MU Vials X X X X X X  

Benzyl Penicillin Inj 5MU Vials X X X X    

Chloramphenicol Sodium Succ Inj 1 gm Vials X X X X    

Clindamycin Hydrochloride Inj 300 mg/2 ml Vials X X X     

Fortified Procaine Penicillin Inj 4.0 MU Vials X X X X X X  

Gentamicin Inj 80 mg/2 ml Amps X X X X    

Gentamicin Inj 20 mg/2 ml Amps X X X X    

Piperacillin Inj 2g Vials X X      

Piperacillin Inj 4g Vials X X      

Flucloxacillin Inj 250 mg/vial Vials X X X X    

Spectinomycin HCl Inj 2 gm with Diluent Vials X X X X X   

Ceftriaxone Inj 500 mg, 250 mg Vials X X X X X   

Triple Penicillin Inj 6:3:3 Vials X X X X X X  

6.2.d. 
ANTILEPROSY/ANTITUBERCULOSIS 
DRUGS 

        

Clofazimine Caps 100 mg 1000 X X X X    

Clofazimine Caps 50 mg 1000 X X X X    

Dapsone Tabs 100 mg 1000 X X X X    

Dapsone Tabs 50 mg 1000 X X X X    

Ethambutol HCl Tabs 400 mg 1000 X X X X    

Isoniazid INH Tabs 100 mg 1000 X X X X    

Pyrazinamide Tabs 500 mg 1000 X X X X    

Rifampicin Caps 150 mg 1000 X X X X    

Rifampicin Caps 300 mg 1000 X X X X    

Streptomycin Sulphate Inj 1g Vials X X X X    

Isoniazid + Ethambutol Tabs (150 mg + 400 mg) 1000 X X X X    

Rifampicin + Isoniazid Tabs (150 mg + 75 mg) 1000 X X X X    

Rifampicin + Isoniazid + Ethambutol Tabs (150 
mg + 75 mg + 275) 

1000 X X X X    

Rifampicin + Isoniazid + Pyrazinamide Tabs 
(120 mg + 50 mg + 300 mg) OR (150 mg + 75 
mg + 400 mg) 

1000 X X X X    

Rifampicin + Isoniazid + Pyrazinamide + 
Ethambutol Tabs (150 mg + 75 mg + 400 mg + 
275 mg) 

1000 X X X X    

6.3. ANTIFUNGALS         

Clotrimazole Cream 1% 15 gms Tube X X X X X   

Clotrimazole Vaginal Pess 100 mg Pack 
x6 

X X X X X   

Clotrimazole ear drops 1% 20 ml Botts X X X X X   

Benzoic acid 6% + Salicylic acid 3% Oint. Tube X X X X X X  
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Nystatin Oral Susp 100,000 Units/ml (24 ml) Botts X X X X X   

Nystatin Ointment Tube X X X X X   

Griseofulvin Tabs 125 mg 1000 X X X X    

Griseofulvin Tabs 500 mg 1000 X X X X    

Ketoconazole Tabs 200 mg 1000 X X X X    

Miconazole Nitrate 2% Oral Gel 40 gm Tube X X X X    

Fluconazole Caps 50 mg, 150 gm, 200 mg 1000 X X X X    

6.4. ANTIPROTOZOAL DRUGS         

Metronidazole Inj 500 mg/100 ml Vials X X X X    

Metronidazole Susp. 200 mg/5 ml (100 ml) Botts X X X X    

Metronidazole Tabs 200 mg 1000 X X X X X X  

Tinidazole Tabs 500 mg 1000 X X X X    

Proguanil Tabs 100 mg 1000 X X X X    

Quinine Bisulphate Tabs 300 mg 1000 X X X X    

Quinine Sulphate Tabs 200 mg 1000 X X X X    

Quinine Dihydrochloride Inj 300 mg/ml Amps X X X X    

Amodiaquine 200 mg tabs 1000 X X X X X X  

Amodiaquine susp 50 mg/5 ml Botts X X X X X X  

Sodium Stibogluconate 100mg/ml (100 ml) Botts X X X X    

Dihydroartemisinin Tabs 60 mg 1000 X X X X    

Dihydroartemisinin Powder 10 mg/sachet Sach X X X X    

Dihydroartemisinin Syrup 10 mg/5 ml Botts X X X X    

Sulfadoxine + Pyrimethamine Susp (250 mg + 
12.5 mg) 

Botts X X X X X X X 

Sulfadoxine 500 mg + Pyrimethamine 25 mg 
Tabs 

1000 X X X X X X X 

Sulphametopyrazine + Pyrimethamine Drops 10 
mg + 0.5 mg (10 ml) 

Botts X X X X X X X 

6.5. ANTIRETROVIRALS          

6.5.a. NUCLEOSIDE REVERSE 
TRANSCRIPTASE INHIBITORS (NRTI) 

        

Didanosine (ddI) Tabs 25 mg, 100 mg 1000 X X X     

Lamivudine (3TC) Tabs 150 mg 1000 X X X     

Lamivudine (3TC) Oral Solution 50 mg/5 ml Botts X X X     

Stavudine (d4T) Caps 30 mg, 40 mg 1000 X X X     

Stavudine (d4T) Syrup 5 mg/5 ml Botts X X X     

Zidovudine (AZT) Caps 100 mg, 300 mg 1000 X X X     

Zidovudine (AZT) Syrup 50 mg/5 ml Botts X X X     

6.5.b. NON-NUCLEOSIDE REVERSE 
TRANSCRIPTASE INHIBITORS (NNRTI) 

        

Efavirenz (EFZ) Caps 200 mg 1000 X X X     

Nevirapine (NVP) Tabs 200 mg 1000 X X X     
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Nevirapine (NVP) Syrup 50 mg/5 ml Botts X X X     

6.5.c. PROTEASE INHIBITORS         

Indinavir Sulfate (IDV) Caps 400 mg 1000 X X X     

Nelfinavir Mesylate (NFV) Tabs 250 mg 1000 X X X     

Nelfinavir Powder 50 mg/gm gm X X X     

Saquinavir (SQV) Caps 200 mg 1000 X X X     

Lopinavir + Ritonavir (LPV/r) caps (133.3 mg + 
33.3 mg) 

1000 X X X     

Lopinavir + Ritonavir (LPV/r) Oral Solution 
(400 mg/5 ml + 

Botts X X X     

100 mg/5 ml)         

Ritonavir (RTV, r) caps 100 mg 1000 X X X     

Ritonavir (RTV, r) Oral Solution 400 mg/5 ml Botts X X X     

6.6. ANTIVIRALS (Other than ARVs)         

Acyclovir Tabs 200 mg 1000 X X X     

Acyclovir Inj 250 mg/vial Vials X X X     

Acyclovir Cream 5 gm, 10 gm Tube X X X     

7. ANTIMIGRAINE DRUGS         

Aspirin Tabs 300 mg 1000 X X X X X X X 

Paracetamol Tabs 500 mg 1000 X X X X X X X 

Ergotamine tartrate 1 mg tablets 1000 X X X X    

8. ANTINEOPLASTIC & 
IMMUNOSUPRESSIVE DRUGS 

        

Actinomycin-D Inj USP 500 mcg Vials X X      

Busulphan Tabs 2 mg 1000 X X      

Cyclophosphamide Inj 200 mg Vials X X      

Cyclophosphamide Inj 500 mg Vials X X      

Cyclophosphamide Tabs 50 mg 1000 X X      

Cytosine Arabinoside (Cytarabine HCl) Inj 
Diluent 

Vials X X      

Doxorubicin Hydrochloride Inj 50 mg Vials X X      

Flurouracil Inj 250 mg Vials X X      

Folinic Acid Tabs 15 mg 1000 X X      

Methotrexate Inj 50 mg Vials X X      

Vincristine Sulphate Inj 1 mg Vials X X      

Azathioprine Tabs 50 mg 1000 X X      

9. ANTIPARKINSONISM DRUGS         

Benzhexol Hydrochloride Tabs 5 mg 1000 X X X X    

Biperiden Hcl Tabs 2 mg 1000 X X X X    

10. DRUGS AFFECTING THE BLOOD         

Heparin Inj 25,000 Units/5 ml Vials X X X X    

Phytomenadione Inj 10 mg/ml Amps X X X X    
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Protamine Sulphate Inj 10 mg/ml Amps  X X X    

Vit B12 Cyanocobalamine Inj 1 mg/ml Amps X X X X    

Warfarin Sodium Tabs 5 mg 1000 X X X X    

11. BLOOD PRODUCTS & BLOOD 
SUBSTITUTES 

        

Dextran 70 Inj 6% (in Saline) Botts X X X     

12. CARDIOVASCULAR DRUGS         

12.1. ANTIANGINAL DRUGS         

Glyceryl Trinitrate Tabs 0.5 mg 1000 X X      

Nifedipine Caps 10 mg 1000 X X X     

Propranolol HCl Tabs 40 mg 1000 X X X X    

12.2. ANTIARRHYTHMIC DRUGS         

Atenolol Tabs 50 mg 1000 X X X X    

Verapamil hydrochloride tablets 40 mg 1000 X X X X    

12.3. ANTIHYPERTENSIVE DRUGS          

Hydralazine Inj 20 mg/ml Vials X X X X    

Hydralazine Tabs 25 mg 1000 X X X X    

Hydrochlorthiazide Tabs 50 mg 1000 X X X X    

Methyldopa Tabs 250 mg 1000 X X X X    

Propranolol HCl Tabs 40 mg 1000 X X X X    

Captopril Tabs 25 mg 1000 X X X     

Digoxin Inj 0.5 mg/2 ml Amps X X      

Digoxin Paediatric Elixir 0.05 mg/2 ml Botts X X      

Digoxin Tabs 0.25 mg 1000 X X X X    

Frusemide Tabs 40 mg 1000 X X X X    

Frusemide Inj 20 mg/2 ml Amp X X X X    

Nifedipine Tabs 20 mg 1000 X X X X    

Enalapril Tabs 5 mg 1000 X X X     

Sodium Nitroprusside Inj 10 mg/ml (5 ml) Amps X X      

13. DERMATOLOGICAL DRUGS          

Benzyl Benzoate Emulsion 25% Botts X X X X X X X 

Betamethasone Valerate Oint 0.1% Tube X X X X    

Clotrimazole Cream/ointment 1% 15 gm Tube X X X X    

Compound Benzoic acid 6% + salicylic acid 3% Tube X X X X X X X 

Calamine lotion Botts X X X X X X X 

Podophyllotoxin 0.15% Botts X X X X    

Gentian Violet Crystals Powder 10 gms Packs X X X X X X X 

Hydrocortisone Skin Oint 1% 10 g Tube X X X X X X  

Silver Sulphadiazine Cream 500 gm Jar X X X X    

14. DIAGNOSTICS AGENTS 
(RADIOLOGICALS) 
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Barium Sulfate Powder Kg X X X     

Iodipamide Meglumine Inj 30% (25 ml) Amps X X X     

Meglumine Iothalamate Inj 60% (20 mls) Amps X X X     

Sodium & Meglumine Diatrizoate Inj 60% 1:6:6 Amps X X X     

15. DISINFECTANTS & ANTISEPTICS          

Activated Glutaraldehyde 2% 5Lt X X X X    

Cetrimide 15% + Chlorhexidine Gluconate 1.5% 5Lt X X X X X X  

Chlorhexidine Gluconate solution 5% 5Lt X X X X X X  

Lysol (Cresol BP) 5Lt X X X X X X  

Methylated Spirit 5Lt X X X X X X  

Hydrogen Peroxide 6% (20 Vols) 5Lt X X X X X X  

Povidone-Iodine 10% 5Lt X X X X    

Sodium Dichloroisocyanurate Tabs 2.5g 1000 X X X X    

Sodium Hypochlorite Sol. 4-6% 5Lt X X X X X X  

16. DIURETICS         

Frusemide Inj 20 mg/ml. Amps X X X X    

Frusemide Tabs 40 mg 1000 X X X X    

Hydrochlorothiazide Tabs 50 mg 1000 X X X X    

Mannitol Inj 20% (500 ml) Bottle X X X X    

Spironolactone Tabs 25 mg 1000 X X X X    

17. GASTROINTESTINAL DRUGS         

Bisacodyl Tabs 5 mg (Enteric Coated) 1000 X X X X    

Cimetidine Tabs 400 mg 1000 X X X X    

Compound Magnesium Trisilicate Tabs 1000 X X X X X X X 

Hyoscine N-Butylbromide Inj 20 mg/ml Amps X X X X    

Hyoscine N-Butylbromide Tabs 10 mg 1000 X X X X    

Metoclopramide HCl Inj 5 mg/ml Amps X X X X    

Metoclopramide HCl Tabs 10 mg 1000 X X X X    

Oral Rehydration Salts Powder (WHO 
Formulation) 

Satch X X X X X X X 

Ranitidine Tabs 150 mg 1000 X X X     

Omeprazole Caps 20 mg 1000 X X X     

Loperamide Caps 2 mg 1000 X X X X    

18. HORMONES, ENDOCRINE DRUGS & 
CONTRACEPTIVES 

        

18.1. ADRENAL HORMONES & 
SUBSTITUTES 

        

Dexamethasone Tabs 0.5 mg 1000 X X X     

Dexamethasone Sodium Phosphate Inj 4 mg/ml Vials X X X     

Hydrocortisone Sodium Succ Inj 100 mg Base Amps X X X X X   

18.2. ANDROGENS         
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Testosterone Inj 200 mg/ml Amps X X X     

18.3. HORMONAL CONTRACEPTIVES         

Ethinylestradiol + Levonorgestrel Tabs (30 mcg 
+150 mcg) 

28’s X X X X X X X 

Ethinylestradiol + Norethisterone Tabs (35 mcg 
+ 1.0 mg) 

28’s X X X X X X X 

Levonorgestrel Tabs 750 mcg 2’s X X X     

Medroxyprogesterone Acetate Inj (DMPA) 150 
mg/ml 

Amps X X X     

18.4. ESTROGENS         

Stilboestrol Tabs 5 mg 1000 X X X     

18.5. INSULINS & ANTIDIABETIC 
AGENTS 

        

Chlorpropamide Tabs 250 mg 1000 X X X X    

Glibenclamide Tabs 5 mg 1000 X X X X    

Soluble insulin Inj 100 Units 10 ml (beef/pork) Vials X X X X    

Insulin Zinc Susp 100 Units 10 ml (beef/pork) Vials X X X X    

Soluble insulin Inj 100 Units 10 ml (human) Vials X X X X    

Insulin Zinc Susp 100 Units 10 ml (human) Vials X X X X    

Metformin Tabs 500 mg/850 mg 1000 X X X X    

18.6. OVULATION INDUCERS, THYROID 
HORMONES & ANTI-THYROID DRUGS 

        

Carbimazole Tabs 5 mg 1000 X X X     

Clomiphene citrate 50 mg tablet 1000 X X X     

Levothyroxine Sodium Tabs 0.1 mg 1000 X X X     

Norethisterone Tabs 5 mg 1000 X X X     

19. IMMUNOLOGICALS (VACCINES)         

Antisnake venom polyvalent Inj Vials X X X X    

Anti-D (Rho) Immunoglobulin (Human) 250 

mcg 

Amps X X X     

BCG Vaccine Dried Powder Vials X X X X X X  

Diphtheria-Pertussis-Tetanus Vaccine Vials X X X X X X  

Hepatitis B vaccine Vials X X X X X X  

Haemophilus Influenza type b Vials X X X X X X  

Measles Vaccine Vials X X X X X X  

Poliomyelitis Oral Vaccine Vials X X X X X X  

Rabies Vaccine Vials X X X X X X  

Tetanus Toxoid Vaccine Vials X X X X X X  

Tuberculin (PPD) Inj 10 IU Amps X X X X    

Human Rabies Iimmunoglobulin Vials X X X X    

Yellow Fever Vaccine Amps X X X X    

Pentavalent Vaccine Vials X X X X X X  
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20. MUSCLE RELAXANTS -         

See ANAESTHETICS & THEATRE DRUGS          

21. OPHTHALMOLOGICALS & ENT 
PREPARATIONS 

        

Acetazolamide Tabs 250 mg 1000 X X      

Atropine 1% Eye Drops (5 ml) Botts X X X     

Chloramphenicol Ear Drops 5% Botts X X X X    

Chloramphenicol Eye Drops 0.5% Botts X X X X    

Fluorescein impregnated strips 1000 X X X     

Gentamicin Eye/Ear Drops (10 ml) Botts X X X     

Hydrocortisone Eye Drops 1% Tube X X X X    

Oxytetracycline 3% Base + Hydrocortisone 1 % 
Eye/Ear Susp. 

Tube X X X     

Pilocarpine Hydrochloride Eye Drops 2% Botts X X X     

Tetracaine Hcl eye drops 0.5% Botts X X      

Tetracycline Eye Oint 1% 3.5g Tube X X X X X X  

Zinc Sulphate 0.25% Eye Drops Botts X X X X X   

22. OXYTOCICS & ANTIOXYTOCICS         

Ergometrine Maleate Inj 500 mcg/ml Amps X X X X X X  

Oxytocin Inj 5 IU/ml Amps X X X X    

23. PERITONEAL DIALYSIS SOLUTIONS          

Intraperitoneal Dialysis Solution I Botts X X      

Intraperitoneal Dialysis Solution II Botts X X      

24. PSYCHOTHERAPEUTIC DRUGS         

Amitriptylline Hydrochloride Tabs 25 mg 1000 X X X X    

Benzhexol Hydrochloride Tabs 5 mg 1000 X X X X    

Chlorpromazine HCl Inj 50 mg/2 ml Amps X X X X X   

Chlorpromazine HCl Tabs 100 mg 1000 X X X X X   

Chlorpromazine HCl Tabs 25 mg 1000 X X X X X   

Diazepam Tabs 5 mg 1000 X X X X    

Fluphenazine Decanoate Inj 25 mg/ml (10 ml) Vials X X X X    

Haloperidol Depot Inj 50 mg/ml (5 ml) Amps X X X X    

Haloperidol Tabs 5 mg 1000 X X X X    

Imipramine Hydrochloride Tabs 25 mg 1000 X X X X    

Lithium Carbonate Tabs 300 mg 1000 X X      

Trifluoperazine HCl Tabs 5 mg 1000 X X X     

25. RESPIRATORY TRACT DRUGS         

Aminophylline Inj 25 mg/ml IV (10 ml) Vials X X X X X   

Beclomethasone Inhaler 0.05 mg/dose Packs X X X X    

Salbutamol Inhaler 0.1 mg/dose Packs X X X X    

Salbutamol Inj 0.5 mg/ml Amps X X X     
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Salbutamol Syr 2 mg/5 ml (100 mls) Botts X X X X X X  

Salbutamol Tabs 2 mg 1000 X X X X X X  

Salbutamol Nebulizer 5 mg/ml Botts X X X X    

Ipratropium Bromide 20 mcg/dose Inhaler Packs X X X X    

Salbutamol Tabs 4 mg 1000 X X X X X X  

26. SOLUTIONS FOR WATER, 
ELECTROLYTE AND ACID-BASE 
DISTURBANCE 

        

Calcium Gluconate Inj 10% (10 ml) Amps X X X     

Darrows Solution 1/2 Strength (500 ml) Botts X X X X X   

Dextrose Inj 50% W/V (50 ml) Botts X X X X X   

Dextrose Inj 10% W/V (500 ml) Botts X X X X X   

Dextrose Inj 5% W/V (500 ml) Botts X X X X X   

Hartmann’s Solution (500 ml) Botts X X X X    

Normal Saline Inj 0.9% (500 ml) Botts X X X X X   

Parenteral Amino Acid Preparations 10% Botts X X      

Potassium Chloride Inj 15% (10 ml) Botts X X X X    

Sodium Bicarbonate Inj 8.4% IV (10 ml) Amps X X X X    

Water for Inj (10 ml) Botts X X X X X X  

27. VITAMINS & MINERALS         

Calcium Lactate Tabs 300 mg 1000 X X X X    

Ferrous Sulphate Tabs 200 mg 1000 X X X X X X X 

Folic Acid Tabs 5 mg 1000 X X X X X X X 

Hydroxycholecalciferol 250 Nanograms Caps 1000 X X X     

Iron Dextran Inj 50 mg/ml (2 ml) Amps X X X     

Parenteral Vitamin B Complex + C Inj 1 & II Amps X X X     

Vitamin A Caps (100,000 IU) 1000 X X X X    

Vitamin B6 Tabs 25 mg 1000 X X X X    

Vitamin B Complex Tabs 1000 X X X X X X  

Multivitamin Tabs 1000 X X X X X X X 

Multivitamin Syrup 100 ml Botts X X X X X X X 

28. MISCELLANEOUS         

Hydroxyethyl Cellulose Lubricating Gel. 40g Tube  X X X    

Lactose Free Baby Feeds Tins X X X X    

Soda Lime 4.5 kg Tins X X X X    

Sterile Medicated (Antimicrobial) Paraffin 
Gauze 10 cm !  10 cm 

Packs X X X X X X  

Sterile Medicated (Antimicrobial) Paraffin 
Gauze 15 cm !  20 cm 

Packs X X X X X X  
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Chapter 5 Appendices 
 

Appendix Table 1.  Treatment Seeking for Suspected Cased of Pneumonia in Children 
Under-Five 
 
 

 
 

 

                                                           
9 (UNICEF, 2008) http://www.childinfo.org/pneumonia_countrydata.php 
10 (UNICEF, 2015) http://data.unicef.org/child-health/diarrhoeal-disease.html 

Country Care seeking suspected 

pneumonia9 (%) 

Treatment of diarrhea with ORS 

(%)1 

Bangladesh  2006: 30% 

2007: 37% 

2014: 42%  

1994: 50%  

201110: 78% 

Ethiopia 2005: 19% 

2011:27%  

 

2000: 13%  

2011: 26% 

Kenya 2003: 49% 

2008: 56% 

2014 (prelim): 66%  

1993: 32% 

1998: 37% 

2000: 39%  

2003: 29%  

2008: 39%   

2014 (prelim) – 65%  

Malawi 2006: 51% 

2010: 70% 

2013-14: 68%  

1992: 32% 

2000: 48%  

2004: 61%  

2006: 55%  

2010: 69% 

2013: 64%  

 

Nepal  2006: 43% 

2011: 50% 

2014: 50%  

1996: 26%  

2001: 32%  

2006: 29%  

2011: 39%  

 

Nigeria  2003: 33%  

2008: 45%  

20132:  35% 

 

1990: 12%  

1999: 34%  

2003: 18%  

2008: 26%  

2011: 26%  

2013: 34%   

Tanzania 2004-5: 59% 

2010: 71%  

1991-2: 57%  

1996: 48%  

1999: 55%  

2004-5: 54%  

2010: 44%  


